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ii  ABTRACT 

 

Introduction  

The concept of the ‘Butterfly Effect’ was first proposed by Lorenz (1972), an 

American mathematician and meteorologist who observed that within unstable 

dynamic environments a small initial event can amplify and result in greater 

outcomes. Retrospective studies show that exposure to Adverse Childhood 

Experiences (ACE) can indeed negatively affect lifespan development, but few 

studies have prospectively sought to capture the Butterfly Effect from pre-birth.  

 

Aims 

This doctoral research study aimed: 

1. To explore the neurodevelopmental trajectories of babies exposed to multiple 

adversities between conception and four months postpartum; 

2. To explore the attachment trajectories of dyads exposed to multiple 

adversities during this time; 

3. To explore whether the type, timing and intensity of the adversities 

experienced leads to differing neurodevelopmental and attachment 

trajectories observed. 

 

Methods  

A prospective mixed-methods case series analysis approach was adopted within a 

psychoanalytically informed constant comparison grounded theory framework. 

Multi-modal methods gathered neurodevelopmental, attachment and adversity data 

from five high-risk mother-baby dyads between conception and four months 

postpartum. Measures included: Neonatal Behavioral Assessment Scale 

examinations, Bayley-III assessments, Infant CARE-Index video footage, maternal 

interviews and questionnaires. Infant growth measurements were also recorded. 
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Results 

Through triangulated multi-modal data analyses a grounded theoretical model 

emerged: The Butterfly Model. Findings demonstrate the Butterfly Effect observed 

across the neurodevelopmental and attachment trajectories of babies exposed to 

multiple adversities between conception and four months postpartum. Protective 

factors were also observed in some cases. The results suggest that the type, timing 

and intensity of adversities is more important than multiplicity alone, with some 

adversities showing a greater impact on developmental trajectories than others.  

 

Conclusions 

This research is one of the first case studies to prospectively capture the 

developmental trajectories of babies exposed to multiple adversities from conception 

to early infanthood. Closer observations are discussed alongside the limitations of 

this study and recommendations for future research and clinical practice proposed. 
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iii  LAY SUMMARY 

 

Professor Edward Norton Lorenz was an American mathematician and meteorologist 

who proposed that within unstable environments, like a weather system, a small 

initial event can amplify and result in much greater consequences. He called this the 

‘Butterfly Effect’ and explained his theory metaphorically by proposing that the flap 

of a butterfly’s wings in Brazil could result in a tornado in Texas. When applying 

this notion to human development, research has found that experiencing adversity in 

childhood can negatively affect people’s health and wellbeing in later life. However, 

most of these studies use adult participants and track back to identify the sources of 

their poor outcomes. Few studies have endeavoured to capture the Butterfly Effect in 

real-time by tracking how early development responds to adversities from conception 

onwards.  

The aim of this doctoral research was to do just that. The researcher invited pregnant 

women experiencing multiple adversities to take part in this research via their 

Midwife or Health Visitor.  The expectant mothers were aware that the research was 

interested in observing their baby’s brain development from conception to four 

months postpartum. Also, to observe how their relationship with their baby 

developed during this time. The research was interested in exploring whether the 

type, timing and intensity of the adversities that mothers and babies experienced 

affected the way that early brain development and mother-baby attachment unfolded. 

Ultimately, the research was looking to track any Butterfly Effects that emerged as a 

result of early adversity exposure.  

To accomplish this the research used a range of tools and assessments to track brain 

and attachment development from conception to four months postpartum. The brain 

development of babies was examined using two assessments called the Neonatal 

Behavioral Assessment Scale and the Bayley Scales of Infant and Toddler 

Development-Third Edition. The weight, length and head circumference of babies 

was also recorded. Mothers were interviewed about their relationships with their 

babies and asked to complete questionnaires. Also, three-minute video clips of 
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mothers and babies interacting were captured and analysed using the Infant CARE-

Index. 

Notably, five mothers participated in this research with their babies. The results 

showed that early brain development and the mother-baby relationship can be 

affected by exposure to early life adversities, with Butterfly Effects observed across 

these cases. The findings also showed that the type, timing and intensity of the 

adversities experienced was more important than the total number of adversities that 

occurred, with some adversities appearing more detrimental than others. However, 

protective factors were also observed in some cases that appeared to buffer the 

Butterfly Effect. Through analysing the data a theoretical model emerged that 

provided deeper insights of each case. This has been named ‘The Butterfly Model’. 

This was one of the first research studies in the world to capture in real-time the 

impact of multiple adversities on brain development and the mother-baby 

relationship from conception to early infanthood.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                11                                                                                                                                                                                                                                                                                          

iv  ACKNOWLEDGEMENTS  

 

I thank all the courageous mothers who made this research possible by agreeing to 

participate with their babies. Universally they rose above their own challenging 

circumstances to generate empirical knowledge that could help others facing multiple 

adversities in the future. Their contributions will undoubtedly make a difference and 

I was honoured to walk a while with each of them. 

I also give special thanks to my son Bradley and daughter Imogen who have always 

understood the importance of this research and accepted when Mum had to work on 

her PhD despite being only children when I started. Now you are both amazing 

young adults! Our journey hasn’t always been easy, but we got through it together 

and can look forward to a better future. Life is good! Special acknowledgement is 

also paid to my own Mum, Jeanette, who has championed me from the beginning to 

end. 

Words cannot fully express the depth of my gratitude to my academic supervisors: 

Professor Ethel Quayle and Professor Matthias Schwannauer. You both were always 

generous with your time, helped me to develop as a researcher, challenged my 

thinking and honed my theorisation of The Butterfly Model. Ethel, thank you for 

patiently guiding me through the maze of Case Study and Grounded Theory 

methodology, and for always being there when I needed support. Matthias, thank you 

for directing me through the analysis of my maternal interview data and for helping 

me to make meaning of the triangulated data within an attachment context. I will 

always remember what you have both taught me and hope to pass that knowledge 

forward to others that I mentor in the future.  

I am also eternally grateful to Sheila Atalla, my clinical supervisor, who oversaw my 

data collection, taught me how to work confidently in the family home, and how to 

build authentic working relationships with mothers and babies. I will always 

remember the moral of your story about ‘The Diamond Club’ which recognises that 

babies are born rough diamonds and while some mothers naturally polish their 

diamonds so that they sparkle brightly, others may need some loving polishing from 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                12                                                                                                                                                                                                                                                                                          

us first to enable them to do the same for their babies. Sheila, I know that you 

polished me too and that we will be life-long friends.  

This research would also not have been possible without the dedicated midwives and 

health visitors who believed in the mission of Project Butterfly. Their commitment to 

recruit and support the families who participated in this research will never be 

forgotten. I also extend deep gratitude to NHS Forth Valley, particularly Professor 

Angela Wallace, for permitting me to conduct this research with patients. Thank you 

also to Mellow Parenting, Stepping Stones North Edinburgh, and the following 

Scottish Women’s Aid groups for their support: East Dunbartonshire, East and 

Midlothian, Edinburgh, Shakti, and West Lothian. Appreciation is also extended to 

the members of the East of Scotland Ethics Committee and University of Edinburgh 

Ethics Committee for their support and helpful feedback.   

I am also grateful to the University of Edinburgh for awarding me the Principal’s 

Career Development PhD Scholarship in the early stages of my doctoral degree. 

Also, to the Edinburgh Fund for awarding Project Butterfly an Innovative Initiate 

Grant to support data collection. Appreciation is also extended to the School of 

Health in Social Science for providing additional funding support which enabled me 

to attend the specialist training courses needed to conduct this research.  

I pay tribute to the late, great, Dr T. Berry Brazelton for his lifetime of devotion to 

babies and for sharing wisdom that has informed and inspired so many clinicians and 

researchers worldwide. I will always cherish being awarded my NBAS certificate by 

him at the age of 96 years young. His charismatic sparkle is sadly missed, but his 

legacy lives on through the Brazelton family. His development of the NBAS, 

alongside Dr J. Kevin Nugent, gifted us an invaluable tool which demonstrates that 

the language of babies is universal, if only we know how to listen. I thank Dr Joanna 

Hawthorne Amik for training me in the NBAS and sharing her valuable knowledge. 

Also, Jeanette Appleton for kindly examining me for certification.   

Gratitude is also extended to Betty Hutchon for training me in the Bayley-III and 

Rebecca Carr-Hopkins for training me in the Infant CARE-Index (C-I). Special 

thanks go to Angela de Mille and Marie Robertson for patiently blind coding my C-I 

video clips and providing independent insights into the quality of mother-infant 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                13                                                                                                                                                                                                                                                                                          

interactions in each case. I am also especially grateful to Dr Nashwa Matta, Dr Helen 

Mactier, Dr Alison Robertson and Dr Mary Hepburn for their support and guidance 

during the early stages of my PhD. Thank you also to Dr Stella Chan who generously 

supported me in my studies alongside my work with Project Soothe. 

My faith has kept me grounded during my PhD journey, which has been a life 

changing experience. I thank God for walking with me always and carrying me 

through the difficult times. I also thank all my faithful friends, family and colleagues 

who encouraged and prayed for me throughout. There have been countless others 

who have helped and supported me to bring this doctoral research to fruition.  

Therefore, universally I say Thank You! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                14                                                                                                                                                                                                                                                                                          

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                15                                                                                                                                                                                                                                                                                          

v  DEDICATION OF THESIS 

 

 

 

 

 

 

 

 

 

 

 

 

This thesis is dedicated to all the babies who have taught me so much; 

especially my wonderful children Bradley and Imogen. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                16                                                                                                                                                                                                                                                                                          

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                17                                                                                                                                                                                                                                                                                          

vi  TABLE OF CONTENTS  

 

i  DECLARATION .................................................................................................................... 5 

ii  ABTRACT ............................................................................................................................. 7 

iii  LAY SUMMARY ................................................................................................................ 9 

iv  ACKNOWLEDGEMENTS ................................................................................................ 11 

v  DEDICATION OF THESIS ................................................................................................ 15 

vi  TABLE OF CONTENTS .................................................................................................... 17 

vii  LIST OF TABLES ............................................................................................................. 25 

viii  LIST OF FIGURES .......................................................................................................... 27 

CHAPTER 1  INTRODUCTION ............................................................................................ 29 

1.1  About the Researcher .................................................................................................... 29 

1.2  Area of Research ........................................................................................................... 30 

1.3  Ethical Approval and Permissions................................................................................. 31 

1.4  Special Measures ........................................................................................................... 32 

CHAPTER 2  THE IMPACT OF MULTIPLE ADVERSITIES ON 

NEURODEVELOPMENT AND ATTACHMENT BETWEEN CONCEPTION 

AND AGE TWO: A 21ST CENTURY LITERATURE REVIEW. ........................................ 33 

2.1  Introduction ................................................................................................................... 33 

2.1.1  The Impact of Domestic Abuse .................................................................................. 36 

2.1.2  The Impact of Prenatal Stress ..................................................................................... 40 

2.1.3  The Personal and Financial Cost of Perinatal Adversities ......................................... 45 

2.1.4  The Role of Protective Factors ................................................................................... 47 

2.2  Aims .............................................................................................................................. 48 

2.3  Objectives ...................................................................................................................... 49 

2.4  Methods ......................................................................................................................... 49 

2.4.1  Eligibility Criteria ....................................................................................................... 49 

2.4.2  Literature Sources ....................................................................................................... 50 

2.4.3  Literature Search Limits ............................................................................................. 50 

2.4.4  Literature Search Protocol .......................................................................................... 50 

2.5  Results ........................................................................................................................... 51 

2.5.1  Results of the Six-stage Search Process ..................................................................... 52 

2.5.2  Results by Year of Publication ................................................................................... 53 

2.5.3  Results by Country of Study ...................................................................................... 54 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                18                                                                                                                                                                                                                                                                                          

2.5.4  Summary of Selected Studies .................................................................................... 55 

2.5.5  Results by Author(s) and Year of Publication ........................................................... 62 

2.5.5.1  Bergman et al (2007) .............................................................................................. 62 

2.5.5.2  Bergman et al (2010) .............................................................................................. 63 

2.5.5.3  Betancourt et al (2016) ........................................................................................... 66 

2.5.5.4  Cronin et al (2008) .................................................................................................. 67 

2.5.5.5  Halligan et al (2013) ............................................................................................... 68 

2.5.5.6  Levendosky et al (2006) ......................................................................................... 70 

2.5.5.7  Levendosky et al (2011) ......................................................................................... 73 

2.5.5.8  Martinez-Torteya et al (2017) ................................................................................. 75 

2.5.5.9  Palmer et al (2013) ................................................................................................. 78 

2.6  Limitations of the Selected Studies .............................................................................. 81 

2.7  Limitations of the Literature Review ............................................................................ 83 

2.8  Conclusions .................................................................................................................. 84 

CHAPTER 3  AIMS AND OBJECTIVES ............................................................................. 87 

3.1  Introduction .................................................................................................................. 87 

3.2  Research Aims .............................................................................................................. 87 

3.3  Research Questions....................................................................................................... 87 

3.4  Clarifications of Terminology ...................................................................................... 88 

CHAPTER 4  METHODOLOGY ........................................................................................... 91 

4.1  Introduction .................................................................................................................. 91 

4.2  Methodological Approach and Conceptual Framework ............................................... 91 

4.3  Design ........................................................................................................................... 91 

4.3.1  Ontology and Epistemology ...................................................................................... 93 

4.3.2  The Case Study Approach ......................................................................................... 95 

4.3.3  The Grounded Theory Method .................................................................................. 97 

4.3.4  Mixed-methods, Complementarity and Triangulation .............................................. 99 

4.4  Setting ........................................................................................................................... 99 

4.5  Participants ................................................................................................................. 100 

4.5.1  Participant Inclusion Criteria ................................................................................... 100 

4.5.2  Participant Exclusion Criteria .................................................................................. 101 

4.6  Measures ..................................................................................................................... 101 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                19                                                                                                                                                                                                                                                                                          

4.7  Procedure ..................................................................................................................... 116 

4.7.1  Identifying and Meeting Participants ....................................................................... 116 

4.7.2  Conducting the First Research Session (Around late trimester three) ..................... 116 

4.7.3  Conducting the Second Research Session (Around three days postpartum) ............ 117 

4.7.4  Conducting the Third Research Session (Around six weeks postpartum) ............... 117 

4.7.5  Conducting the Fourth Research Session (Around four months postpartum) .......... 118 

4.8  Variables of Interest .................................................................................................... 119 

4.9  Data Analysis Process ................................................................................................. 121 

4.9.1  Stage One: Individual Case Analyses....................................................................... 121 

4.9.2  Stage Two: Cross-case Syntheses ............................................................................ 122 

4.9.3  Stage Three: Theorisation ........................................................................................ 122 

4.9.4  Post-analysis Considerations .................................................................................... 122 

4.10  Practical Considerations ............................................................................................ 124 

4.11  Ethical, Legal and Other Issues ................................................................................. 125 

4.11.1 Ethical Issues Identified ....................................................................................... 125 

4.11.2  Managing Confidentiality ....................................................................................... 127 

4.11.3  Potential Risks and Burdens for Participants ......................................................... 128 

4.11.4  Potential Benefits for Participants .......................................................................... 129 

CHAPTER 5  CROSS-CASE SYNTHESIS I: CASE HISTORIES ...................................... 131 

5.1  Introduction ................................................................................................................. 131 

5.2  Overview of Cases ....................................................................................................... 131 

5.2.1  Case One: Alice ........................................................................................................ 131 

5.2.2  Case Two: Bella ....................................................................................................... 133 

5.2.3  Case Three: Charlie .................................................................................................. 135 

5.2.4  Case Four: Daisy ...................................................................................................... 137 

5.2.5  Case Five: Eric ......................................................................................................... 139 

5.3  Postnatal Growth ......................................................................................................... 141 

5.4  Multiple Adversity Trajectories .................................................................................. 150 

5.4.1  Type, Timing and Intensity of Adversities ............................................................... 150 

5.4.2  Exposure to Domestic Abuse, Perinatal Depression and Major Life Events ........... 162 

5.4.2.1  Exposure to Domestic Abuse ................................................................................ 162 

5.4.2.2  Exposure to Perinatal Depression .......................................................................... 164 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                20                                                                                                                                                                                                                                                                                          

5.4.2.3  Exposure to Major Life Events ............................................................................. 166 

CHAPTER 6  CROSS-CASE SYNTHESIS II: NEURODEVELOPMENT ........................ 169 

6.1  Introduction ................................................................................................................ 169 

6.2  NBAS at Three Days and Six Weeks Postpartum ...................................................... 169 

6.2.1  Habituation Performance at Three Days and Six Weeks Postpartum ..................... 170 

6.2.2  Social-Interactive Performance at Three Days and Six Weeks Postpartum ............ 173 

6.2.3  State Organisation Performance at Three Days and Six Weeks Postpartum .......... 178 

6.2.4  State Regulation Performance at Three Days and Six Weeks Postpartum .............. 181 

6.2.5  Autonomic System Performance at Three Days and Six Weeks Postpartum ......... 184 

6.2.6  Smiles Expressed at Three Days and Six Weeks Postpartum ................................. 188 

6.2.7  Motor System Performance at Three Days and Six Weeks Postpartum ................. 189 

6.2.8  Reflex Performance at Three Days and Six Weeks Postpartum ............................. 192 

6.2.9  Supplementary Items Performance at Three Days and Six Weeks Postpartum ...... 196 

6.2.10  The Brazelton Experience ..................................................................................... 200 

6.3 Bayley-III at Four Months Postpartum ........................................................................ 202 

6.3.1  Bayley-III Scaled Scores at Four Months Postpartum ............................................ 202 

6.3.2  Bayley-III Percentile Rank at Four Months Postpartum ......................................... 206 

6.3.3  Bayley-III Developmental Age at Four Months Postpartum ................................... 209 

CHAPTER 7  CROSS-CASE SYNTHESIS III: ATTACHMENT ...................................... 215 

7.1  Introduction ................................................................................................................ 215 

7.2  Maternal Reflections from Conception to Four Months Postpartum ......................... 215 

7.2.1  Classifying Maternal Reflections ............................................................................ 217 

7.2.2  Conceptualising Maternal Reflections..................................................................... 222 

7.2.3 Individual Trajectories of Maternal Reflections ....................................................... 228 

7.2.3.1 Quality of Maternal Reflections about Alice ......................................................... 230 

7.2.3.1.1 Prenatal Reflections of Alice’s Mother .............................................................. 231 

7.2.3.1.2 Perinatal Reflections of Alice’s Mother ............................................................. 232 

7.2.3.1.3 Postnatal Reflections of Alice’s Mother ............................................................. 234 

7.2.3.1.4 Impact of Adversities on the Reflections of Alice’s Mother .............................. 235 

7.2.3.2 Quality of Maternal Reflections about Bella ......................................................... 237 

7.2.3.2.1 Prenatal Reflections of Bella’s Mother .............................................................. 238 

7.2.3.2.2 Perinatal Reflections of Bella’s Mother ............................................................. 239 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                21                                                                                                                                                                                                                                                                                          

7.2.3.2.3 Postnatal Reflections of Bella’s Mother .............................................................. 241 

7.2.3.2.4 Impact of Adversities on the Reflections of Bella’s Mother ............................... 243 

7.2.3.3 Quality of Maternal Reflections about Charlie ...................................................... 245 

7.2.3.3.1 Prenatal Reflections of Charlie’s Mother ............................................................ 246 

7.2.3.3.2 Perinatal Reflections of Charlie’s Mother ........................................................... 250 

7.2.3.3.3 Postnatal Reflections of Charlie’s Mother .......................................................... 251 

7.2.3.3.4 Impact of Adversities on the Reflections of Charlie’s Mother ........................... 256 

7.2.3.4 Quality of Maternal Reflections about Daisy ......................................................... 258 

7.2.3.4.1 Prenatal Reflections of Daisy’s Mother .............................................................. 259 

7.2.3.4.2 Perinatal Reflections of Daisy’s Mother ............................................................. 261 

7.2.3.4.3 Postnatal Reflections of Daisy’s Mother ............................................................. 264 

7.2.3.4.4 Impact of Adversities on the Reflections of Daisy’s Mother .............................. 266 

7.2.3.5 Quality of Maternal Reflections about Eric............................................................ 267 

7.2.3.5.1 Prenatal Reflections of Eric’s Mother ................................................................. 268 

7.2.3.5.2 Perinatal Reflections of Eric’s Mother ................................................................ 271 

7.2.3.5.3 Postnatal Reflections of Eric’s Mother................................................................ 274 

7.2.3.5.4 Impact of Adversities on the Reflections of Eric’s Mother ................................. 277 

7.2.4 Cross-case Summary of the Quality of Maternal Reflections ................................... 277 

7.3  Mother-infant Interaction at Six Weeks and Four Months Postpartum ...................... 279 

7.3.1  Mother-Infant Global Synchrony ............................................................................. 280 

7.3.2  Mother-Infant Interaction ......................................................................................... 285 

CHAPTER 8  CROSS-CASE SYNTHESIS IV: MATERNAL FEEDBACK ...................... 293 

8.1  Introduction ................................................................................................................. 293 

8.2  Feedback from Alice’s Mother .................................................................................... 293 

8.3  Feedback from Bella’s Mother .................................................................................... 294 

8.4  Feedback from Charlie’s Mother ................................................................................ 294 

8.5  Feedback from Daisy’s Mother ................................................................................... 294 

8.6  Feedback from Eric’s Mother ...................................................................................... 295 

CHAPTER 9  THEORISATION: THE BUTTERFLY MODEL .......................................... 297 

9.1  Introduction ................................................................................................................. 297 

9.2  The Butterfly Model .................................................................................................... 297 

9.2.1 Alice’s Butterfly Model ............................................................................................. 301 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                22                                                                                                                                                                                                                                                                                          

9.2.2 Bella’s Butterfly Model ............................................................................................ 311 

9.2.3 Charlie’s Butterfly Model ......................................................................................... 323 

9.2.4 Daisy’s Butterfly Model ........................................................................................... 335 

9.2.5 Eric’s Butterfly Model .............................................................................................. 345 

9.3  Catching Butterflies .................................................................................................... 355 

CHAPTER 10  KEY FINDINGS .......................................................................................... 359 

10.1  Introduction .............................................................................................................. 359 

10.2  Answering the Principle Research Question ............................................................ 359 

10.3  Answering the Secondary Research Questions ........................................................ 361 

10.4  Other Findings .......................................................................................................... 367 

CHAPTER 11  DISCUSSION .............................................................................................. 371 

11.1  Introduction .............................................................................................................. 371 

11.2  The Findings of Project Butterfly ............................................................................. 371 

11.3  The Impact of Multiple Adversities on Neurodevelopment ..................................... 372 

11.3.1  The Impact of Psychosocial Adversities ............................................................... 374 

11.3.2  The Impact of Domestic Abuse ............................................................................. 375 

11.3.3  The Impact of Maternal Depression ...................................................................... 377 

11.3.4  The Impact of Maternal Stress ............................................................................... 378 

11.3.5  The Impact of Protective Factors ........................................................................... 379 

11.4  The Impact of Multiple Adversities on Attachment ................................................. 380 

11.4.1  The Importance of Prenatal Attachment ................................................................ 381 

11.4.2  The Role of Dyadic Interactions ............................................................................ 384 

11.4.3  The Impact of Domestic Abuse and Poverty ......................................................... 386 

11.4.4  The Insights from Maternal Reflections ................................................................ 388 

11.5  The Type, Timing and Intensity of Adversities ........................................................ 388 

11.6  Conclusions .............................................................................................................. 390 

CHAPTER 12  PROJECT BUTTERFLY: CONTRIBUTIONS, LIMITATIONS 

AND RECOMMENDATIONS ............................................................................................. 391 

12.1  Introduction .............................................................................................................. 391 

12.2  Contributions of Project Butterfly ............................................................................ 391 

12.3  Limitations of Project Butterfly ................................................................................ 394 

12.4  Recommendations for Research and Clinical Practice ............................................. 396 

12.4.1  Recommendations for Future Research ................................................................. 397 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                23                                                                                                                                                                                                                                                                                          

12.4.2  Recommendations for Clinical Practice ................................................................. 402 

REFERENCES ....................................................................................................................... 405 

APPENDICES ....................................................................................................................... 421 

APPENDIX 1  University of Edinburgh Ethics Committee Letter........................................ 423 

APPENDIX 2  East of Scotland Research Ethics Committee Letter ..................................... 425 

APPENDIX 3  Project Butterfly Participant Information Sheet ............................................ 429 

APPENDIX 4  Project Butterfly Participant Consent Form .................................................. 437 

APPENDIX 5  Project Butterfly Prenatal Questionnaire ....................................................... 441 

APPENDIX 6  Project Butterfly Perinatal Questionnaire ..................................................... 449 

APPENDIX 7  Project Butterfly Postnatal Questionnaire 1 .................................................. 451 

APPENDIX 8  Project Butterfly Postnatal Questionnaire 2 .................................................. 459 

APPENDIX 9  EPDS-M ........................................................................................................ 467 

APPENDIX 10  MLEI-PSS ................................................................................................... 469 

APPENDIX 11  ISA Scotland 1 ............................................................................................ 473 

APPENDIX 12  ISA Scotland 2 ............................................................................................ 477 

APPENDIX 13  Brazelton NBAS Assessment Feedback Questionnaire .............................. 481 

APPENDIX 14  Maternal Interview Questions ..................................................................... 483 

APPENDIX 15  Case Example of Open Coding ................................................................... 485 

APPENDIX 16  Case Example of Summary Tables ............................................................. 515 

APPENDIX 17  Case Example of Individual Categorisation ................................................ 525 

APPENDIX 18  Example of Cross-case Categorisation ........................................................ 545 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                24                                                                                                                                                                                                                                                                                          

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                25                                                                                                                                                                                                                                                                                          

vii  LIST OF TABLES 

 

Table 1. Number of relevant studies published between 2000 and 2019................................. 54 

Table 2. Relevant studies published by country and data focus. ............................................. 54 

Table 3. Summary of the studies selected for final review. ..................................................... 59 

Table 4. Three examples of mixed-methods case study research. ........................................... 92 

Table 5. Classification guide for maternal reflections generally. .......................................... 103 

Table 6. Classification guide for maternal reflections about the baby. .................................. 104 

Table 7. Classification guide for maternal reflections about attachment. .............................. 104 

Table 8. Cross-case rank order by gestational age at birth. ................................................... 146 

Table 9. Growth trajectories from birth to four months postpartum. ..................................... 147 

Table 10. Comparisons of cross-case adversity quantity and percentage changes from 

conception to four months postpartum. .................................................................................. 152 

Table 11. Case rank order by the actual number of adversities present from 

conception to four months postpartum. .................................................................................. 154 

Table 12. Case rank order by the cumulative number of adversities present from 

conception to four months postpartum. .................................................................................. 154 

Table 13. Case rank order by the percentage change in the actual adversities present 

from conception to four months postpartum. ......................................................................... 156 

Table 14. Case rank order by the percentage change in the cumulative adversities 

from conception to four months postpartum. ......................................................................... 156 

Table 15. Cross-case rank order of the cumulative number of adversities and 

percentage change by four months postpartum. ..................................................................... 156 

Table 16. Projected cross-case rank order of developmental outcomes at birth 

according to pathway. ............................................................................................................ 161 

Table 17. Projected cross-case rank order of developmental outcomes at six weeks 

postpartum according to pathway. ......................................................................................... 161 

Table 18. Projected cross-case rank order of developmental outcomes at four months 

postpartum according to pathway. ......................................................................................... 161 

Table 19. Comparison of scores between Project Butterfly participants and MLEI 

participants. ............................................................................................................................ 167 

Table 20. Comparisons of chronological and developmental age at four months 

postpartum. ............................................................................................................................. 211 

Table 21. Cross-case rank order of neurodevelopmental age at four months 

postpartum by dimension. ...................................................................................................... 212 

Table 22. Cross-case rank order of global neurodevelopment at four months 

postpartum. ............................................................................................................................. 213 

Table 23. Maternal reflective questions asked via questionnaire and interview 

between pregnancy and four months postpartum................................................................... 216 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                26                                                                                                                                                                                                                                                                                          

Table 24. Percentage of inter-rater agreement about maternal reflections using the 

MRCG (General). .................................................................................................................. 221 

Table 25. Percentage of inter-rater agreement about maternal reflections using the 

MRCG (Baby). ...................................................................................................................... 221 

Table 26. Percentage of inter-rater agreement about maternal reflections using the 

MRCG (Attachment). ............................................................................................................ 221 

Table 27. Overview of cross-case core concepts formulation during pregnancy. ................ 225 

Table 28. Overview of cross-case core concepts formulation from birth to six weeks 

postpartum. ............................................................................................................................ 226 

Table 29. Overview of cross-case core concepts formulation from six weeks to four 

months postpartum. ............................................................................................................... 227 

Table 30. Qualitative comparisons of cross-case maternal reflections from 

conception to four months postpartum. ................................................................................. 228 

Table 31. Cross-case rank order of global synchrony at six weeks postpartum. .................. 282 

Table 32. Cross-case rank order of global synchrony at four months postpartum. ............... 283 

Table 33. Summary of the type, timing and intensity of adversity exposure in Alice’s 

case. ....................................................................................................................................... 301 

Table 34. Summary of Alice’s neurodevelopment and attachment evidence. ...................... 303 

Table 35. Summary of the type, timing and intensity of adversity exposure in Bella’s 

case. ....................................................................................................................................... 311 

Table 36. Summary of Bella’s neurodevelopment and attachment evidence. ...................... 313 

Table 37. Summary of the type, timing and intensity of adversity exposure in 

Charlie’s case. ....................................................................................................................... 323 

Table 38. Summary of Charlie’s neurodevelopment and attachment evidence. ................... 325 

Table 39. Summary of the type, timing and intensity of adversity exposure in Daisy’s 

case. ....................................................................................................................................... 335 

Table 40. Summary of Daisy’s neurodevelopment and attachment evidence. ..................... 337 

Table 41. Summary of the type, timing and intensity of adversity exposure in Eric’s 

case. ....................................................................................................................................... 345 

Table 42. Summary of Eric’s neurodevelopment and attachment evidence. ........................ 347 

Table 43. Overall level of compromise observed in neurodevelopment and 

attachment trajectories between conception and four months postpartum. .......................... 356 

 

 

 

 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                27                                                                                                                                                                                                                                                                                          

viii  LIST OF FIGURES 

 

Figure 1. PRISMA flow diagram of the literature search process. ............................ 52 

Figure 2. Methodological overview of Project Butterfly’s recruitment, data collection 

and analysis process. ................................................................................................ 115 

Figure 3. Stages of data analysis. ............................................................................. 123 

Figure 4. Growth chart of Alice, Bella and Daisy from birth to four months 

postpartum. ............................................................................................................... 148 

Figure 5. Growth chart of Charlie and Eric from birth to four months postpartum. 149 

Figure 6. Type and timing of adversities present from conception to four months 

postpartum. ............................................................................................................... 151 

Figure 7. Trajectory of the actual number of adversities present from conception to 

four months postpartum. .......................................................................................... 159 

Figure 8. Trajectory of the percentage change in the actual adversities present from 

conception to four months postpartum. .................................................................... 160 

Figure 9. Domestic abuse trajectory between conception and four months 

postpartum. ............................................................................................................... 163 

Figure 10. Perinatal depression trajectory between pregnancy and four months 

postpartum. ............................................................................................................... 164 

Figure 11. Habituation scores at three days and six weeks postpartum. .................. 172 

Figure 12. Social-interactive scores at three days and six weeks postpartum. ........ 177 

Figure 13. State organisation scores at three days and six weeks postpartum. ........ 180 

Figure 14. State regulation scores at three days and six weeks postpartum. ........... 183 

Figure 15. Autonomic system scores at three days and six weeks postpartum........ 187 

Figure 16. Smiles expressed at three days and six weeks postpartum. .................... 188 

Figure 17. Motor system scores at three days and six weeks postpartum. .............. 191 

Figure 18. Reflex scores at three days and six weeks postpartum. .......................... 195 

Figure 19. Supplementary item scores at three days and six weeks postpartum. .... 199 

Figure 20. Bayley-III scaled scores at four months postpartum. ............................. 205 

Figure 21. Bayley-III percentile rank at four months postpartum. .......................... 208 

Figure 22. Neurodevelopmental age at four months postpartum. ............................ 210 

Figure 23. Qualitative comparisons of Alice’s mother’s reflections from conception 

to four months postpartum. ...................................................................................... 230 

Figure 24. Qualitative comparisons of Bella’s mother’s reflections from conception 

to four months postpartum. ...................................................................................... 237 

Figure 25. Qualitative comparisons of Charlie’s mother’s reflections from conception 

to four months postpartum. ...................................................................................... 245 

Figure 26. Qualitative comparisons of Daisy’s mother’s reflections from conception 

to four months postpartum. ...................................................................................... 258 

Figure 27. Qualitative comparisons of Eric’s mother’s reflections from conception to 

four months postpartum. .......................................................................................... 267 

Figure 28. Mother-infant global synchrony at six weeks and four months postpartum.281 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                28                                                                                                                                                                                                                                                                                          

Figure 29. Mother-infant interaction at six weeks and four months postpartum. .... 287 

Figure 30. The Butterfly Model: A psychoanalytical visualisation of the impact of 

multiple adversities upon early neurodevelopment and attachment. ....................... 298 

Figure 31. Alice’s Butterfly Model from conception to birth. ................................. 304 

Figure 32. Alice’s Butterfly Model from birth to six weeks postpartum. ................ 305 

Figure 33. Alice’s Butterfly Model from six weeks to four months postpartum. .... 306 

Figure 34. Bella’s Butterfly Model from conception to birth. ................................. 314 

Figure 35. Bella’s Butterfly Model from birth to six weeks postpartum. ................ 315 

Figure 36. Bella’s Butterfly Model from six weeks to four months postpartum. .... 316 

Figure 37. Charlie’s Butterfly Model from conception to birth. .............................. 326 

Figure 38. Charlie’s Butterfly Model from birth to six weeks postpartum. ............. 327 

Figure 39. Charlie’s Butterfly Model from six weeks to four months postpartum. . 328 

Figure 40. Daisy’s Butterfly Model from conception to birth. ................................ 338 

Figure 41. Daisy’s Butterfly Model from birth to six weeks postpartum. ............... 339 

Figure 42. Daisy’s Butterfly Model from six weeks to four months postpartum. ... 340 

Figure 43. Eric’s Butterfly Model from conception to birth. ................................... 348 

Figure 44. Eric’s Butterfly Model from birth to six weeks postpartum. .................. 349 

Figure 45. Eric’s Butterfly Model from six weeks to four months postpartum. ...... 350 

Figure 46. Levendosky et al’s (2006) partial mediated model results depicting the 

predictors of infant externalising behaviour in the context of domestic violence. .. 377 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                29                                                                                                                                                                                                                                                                                          

CHAPTER 1  INTRODUCTION 

 

1.1  About the Researcher 

I am a Developmental Psychologist with a specialist interest in foetal-infant mental 

health. I graduated with a BSc(Hons) Psychology in 2009 and presented my 

dissertation titled ‘An exploration of the emotional and psychological support 

provided to child survivors of domestic violence, by relevant professionals, using a 

Grounded Theory approach’ at the BPS Scottish Undergraduate Conference that 

same year. Upon graduation I also received the Glasgow Caledonian University 

Student of the Year Award and Gold Student Leader Award in recognition of my 

therapeutic and social entrepreneurial work with children and young people. In 2010 

I qualified as a psychodynamic children and young person’s counsellor before 

commencing my postgraduate training in Forensic Psychology.  

Alongside my studies I have worked as an independent consultant and researcher 

specialising in infant mental health and gender-based violence: conducting training, 

research and service evaluations for the Scottish Government, NHS Scotland, 

statutory agencies, third-sector organisations and an international company. I have 

also provided therapeutic support to mothers and babies affected by perinatal mental 

ill-health and other adversities, including: trauma, abuse, war, torture, female genital 

mutilation, sexual exploitation, human trafficking and those seeking asylum.  

I began my PhD in Clinical Psychology at the University of Edinburgh in 2011. I 

was awarded the University of Edinburgh Principal’s Career Development PhD 

Scholarship and the Edinburgh Fund’s Innovative Initiative Award the following 

year in recognition of the potential contributions of my doctoral research. I have also 

worked as a Research Assistant for several projects at the University of Edinburgh 

since 2013 including SPIRTO and Project Soothe.  

In 2014 I founded the Butterfly Baby Clinic: a social enterprise organically borne 

from my doctoral training with the mission of promoting early neurodevelopment 

and attachment. Since then I have supported babies and their families across 

Scotland. I have also delivered CPD training focusing on early neurodevelopment, 
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attachment and the language of babies to over 200 NHS Scotland, statutory, third-

sector and independent multi-disciplinary professionals.  

This doctoral thesis represents the culmination of the training and experience that I 

have gained over the past 15 years as a Psychologist and early career researcher; 

particularly the new knowledge that I have gained through Project Butterfly over the 

past eight years. I have been invited to present this doctoral research at several 

conferences, including a poster presentation at the World Association for Infant 

Mental Health (WAIMH) 14th World Congress in June 2014 and an oral presentation 

at the Association for Infant Mental Health UK’s 2nd Scottish Hub Conference in 

March 2019; both in Edinburgh, Scotland. I have also been invited to orally present 

this PhD research at WAIMH’s 16th and 17th World Congress’ hosted in Rome, Italy 

in May 2018 and Brisbane, Australia in June 2021. 

 

1.2  Area of Research 

The late Edward Norton Lorenz, Professor of Meteorology, presented a paper at the 

139th Meeting of the American Association for the Advancement of Science on 29th 

December 1972 titled: ‘Predictability; Does the Flap of a Butterfly’s wings in Brazil 

Set Off a tornado in Texas?’ In this presentation, Lorenz shared his observations that 

within unstable dynamic environments, in this case a weather system, a small initial 

event can amplify and result in much greater outcomes; a concept later coined the 

‘Butterfly Effect’.  

Lorenz’ insights have since been readily embraced across scientific disciplines and 

stimulated the present author’s own curiosity about how the concept of the ‘Butterfly 

Effect’ may translate across to clinical psychology. More specifically, whether 

exposure to multiple adversities in utero (metaphorically the flap of butterflies’ 

wings) sets off a cascade of dynamic developmental responses that lead the baby 

along neurodevelopmental and attachment trajectories which compromise later 

developmental outcomes (metaphorically the tornado in Texas).  

It is widely accepted within psychology that early life experiences are important for 

lifespan development. Indeed, one of the key purposes of the WAIMH is “To 
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encourage the realization that infancy is a sensitive period in the psychosocial 

development of individuals”. The 1001 Critical Days Cross-party Manifesto report 

(2013) demonstrates growing recognition of this at UK government level. Indeed, 

there are many studies now reporting the sub-optimal developmental outcomes of 

children who have experienced early childhood adversities. The Building Great 

Britons report (2015) provides an overview of some of that evidence. However, it is 

noteworthy many of the studies presently available are retrospective in nature and 

often do not begin data collection from the very beginning of life. Therefore, there 

remains a lack of empirical evidence that closely and systematically tracks the 

impact of adversities upon neurodevelopmental and attachment trajectories from the 

first heartbeat of life through to infanthood and beyond. This doctoral research 

embraced the opportunity to make a start on that empirical journey and sought to 

answer the principle question: Can a Butterfly Effect be observed in the 

neurodevelopmental and attachment trajectories of babies exposed to multiple 

adversities from conception to four months postpartum?  

 

1.3  Ethical Approval and Permissions 

It is highlighted that this PhD research was independently reviewed and, after minor 

amendments, approved by the University of Edinburgh’s Ethics Committee on 8th 

October 2013 (see Appendix 1). Further NHS Scotland permission was sought from 

NHS Forth Valley through IRAS and the researcher attended a meeting with the East 

of Scotland Research Ethics Committee at Ninewells Hospital, Dundee, on 18th April 

2014 alongside Professor Ethel Quayle. The committee were supportive of this 

research and, after minor amendments, granted a favourable ethical opinion on 30th 

April 2014 (see Appendix 2). Thereafter, management approval was granted by NHS 

Forth Valley’s Research and Development office to enable an Honorary NHS 

Contract to be issued to the researcher for data collection purposes and for an NHS 

Clinical Supervisor to be appointed to the researcher. Mrs Sheila Atalla, a Health 

Visitor with over 30 years of experience working with babies and families was 

appointed to the role of Clinical Supervisor and joined the supervisory team with 

Professor Ethel Quayle (First Academic Supervisor) and Professor Matthias 

Schwannauer (Second Academic Supervisor). This research was also granted 
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personal approval by Professor Angela Wallace, Director of Nursing within NHS 

Forth Valley. The researcher would like to extend her gratitude to everyone involved 

in the ethical process that helped to bring this research to fruition.   

 

1.4  Special Measures 

In-line with NHS requirements, the researcher attended an Occupational Health 

assessment and was granted clearance by the University of Edinburgh on 27th March 

2014. The researcher also received vaccinations for Measles, Mumps, Rubella and 

Hepatitis B to protect herself and her participants from such transmittable diseases 

during the data collection process. As this doctoral research involved gathering data 

from vulnerable mothers and babies, the researcher also obtained Enhanced 

Disclosure through the Protecting Vulnerable Groups Scheme which monitors such 

safeguards in Scotland. This was sought through the University of Edinburgh and a 

Record Update was released on 10th May 2014. 
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CHAPTER 2  THE IMPACT OF MULTIPLE ADVERSITIES ON 

NEURODEVELOPMENT AND ATTACHMENT BETWEEN CONCEPTION 

AND AGE TWO: A 21ST CENTURY LITERATURE REVIEW. 

 

2.1  Introduction 

Davidson, Bunting and Webb’s (2012) review of the international literature 

highlights that exposure to multiple adversities during childhood can significantly 

impact upon developmental outcomes and lifespan health. The Adverse Childhood 

Experiences (ACE) study reported by Felitti et al (1998) was the first to evidence 

that exposure to ACE is common and that a graded dose-response relationship exists 

between cumulative ACE exposure and negative health outcomes in adulthood. 

Thus, higher adversities in childhood poses higher health and wellbeing risks in 

adulthood.  

Indeed, a systematic review and meta-analysis conducted by Palmier-Claus, Berry, 

Bucci, Mansell and Varese (2016) identified an association between ACE and 

bipolar disorder, with childhood adversities found to be almost three-fold in this 

population. Furthermore, Williams, Bucci, Berry and Varese’s (2018) systematic 

review found five ‘families’ of variables supporting the relationship between ACE 

and psychosis which related to post-traumatic sypmtoms, affect dysregulation, 

maladaptive cognitive processes, perceptions of adverse life events and other 

psychosis-related risk factors such as substance misuse. This suggests that the type, 

timing and intensity of adversity exposures are important, and not just the cumulative 

effects.  

Whilst Felitti et al’s (1998) well-respected longitudinal study has advanced empirical 

knowledge and clinical practice, it was retrospective and relied on adult self-report. It 

is posed that this methodological approach thwarts a triangulated perspective of how 

ACE exposure evolves across the lifespan in real-time and does not provide 

sufficient evidence that ‘multiples matter’ at the very beginning of life (Spratt, 2012). 

Due to the limited prospective studies that have examined the impact of early ACE 

exposure to date this view has remained largely unchallenged.  
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Whilst the relationship between foetal programming and lifespan health trajectories 

has been acknowledged for some time (Barker, 1995a;1995b), epigenetic research is 

emphasising the significance of gene x environment (G x E) interaction and 

highlighting that what is experienced in the womb may be endured to the grave 

(Glover, O’Connor, & O’Donnell, 2010). Insightfully, González-Pardo and Pérez-

Álvarez (2013) propose that epigenetics will become a central focus within 

psychology in the future. However, Lang et al’s (2019) systematic review of the 

ACE literature highlights that few studies have been published so far which 

prospectively examine the biological and psychological influences of epigenetic 

changes before age two. Indeed, Thompson et al’s (2010) systematic review found 

that G x E studies that collect neurodevelopmental data during the perinatal period 

are rare. Gold, de Kruiff and MacBeth’s (2020) systematic review further highlights 

the importance of exploring G x E interactions in the context of child development 

with particular recommendations to examine the role of the caregiving environment 

and attachment in moderating epigenetic factors.  

The UK Government’s cross-party 1001 Critical Days Manifesto (2013) and all-

party Building Great Britons report (2015) recognise the conception to age two 

trajectory as a critical period when adversity exposure can produce detrimental 

lifespan consequences, but equally a period when optimal development can be 

promoted through sensitive caregiving and early intervention. 

However, Sabates and Dex (2015) highlight that although multiple adversities 

experienced by very young children has been found to negatively affect 

developmental outcomes, this cohort have not received as much attention within the 

literature despite estimates suggesting that 28% of 21st century UK babies experience 

two or more adversities before their first birthday. They also propose that not all 

adversities may be equal, with some suggestion that poverty may be more pervasive 

to early development than other types of adversities. This not only highlights the 

importance of investigating the impact of multiple adversities on early 

neurodevelopment and attachment, but the need to identify key adversities that may 

be more pervasive to each of these trajectories early on.  
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Many constellations of multiple adversities exist that have been found to impact 

upon neurodevelopment and attachment in the early years of life. Indeed McDonald, 

Kehler, Bayrampour, Fraser-Lee and Tough (2016) found that 17% of infants 

exposed to multiple adversities were developmentally delayed at age one. The risk of 

delay was found to be increased by prenatal depression, preterm birth, low 

community engagement and non-daily mother-infant interaction. However, 

protective factors were also observed which included maternal relational happiness, 

self-efficacy, community engagement, social support and daily mother-infant 

interaction. Nevertheless, the presence of protective factors may not always 

guarantee improved infant outcomes.  

Indeed, Bruce et al (2019) found that 5% of maltreated infants entering foster care 

demonstrated Reactive Attachment Disorder (RAD) symptoms which remained 

observable one year later despite these infants experiencing improved caregiving 

environment. This latter finding supports Minnis, Marwick, Arthur and 

McLaughlin’s (2006) proposal that RAD has been mis-identified as an attachment 

deficit when it may be better interpreted through an intersubjective framework 

encompassing core neurodevelopment and complex social functioning. Furthermore, 

Minnis et al’s (2007) findings support that G x E interactions are associated with 

attachment disorders, with males considered particularly vulnerable. These studies 

highlight the need for further investigation of the impact of early ACE exposure in 

high-risk populations to extend empirical knowledge, inform developmentally 

appropriate interventions and to establish the roles that protective factors may or may 

not serve in specific groups. 

Further studies have demonstrated that a chaotic home environment reduces infants’ 

cognitive processing speed (Tomalski, Marczuk, Pisul, Malinowski, Kawa, & 

Niedźwiecka, 2017), while prenatal substance exposures are associated with white 

matter alterations in the neonatal brain (Monnelly et al, 2018), and compromised 

cognition, memory and executive functioning in early childhood (Moe & Smith, 

2003; Abar et al, 2013). Prenatal depression has also been found to be predictive of 

dysregulation (Babineau et al, 2015) and negative emotionality (Green et al, 2017) in 

childhood, and postnatal depression associated with mother-infant relational 
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difficulties (Loh & Vostanis, 2004). Lean, Paul, Symser, Symser and Rogers (2018) 

also found that very preterm children exposed to social adversity demonstrated 

poorer cognitive, language and motor development than their full-term peers; 

highlighting that the time spent in the womb is also significant. Furthermore, it is 

recognised that the quality of early parent-infant interactions shape the Internal 

Working Model (IWM) of the infant and formalise the quality of attachment 

(Bretherton & Munholland, 2008). McConnell and Moss (2011) highlight that 

adversities that affect the quality of caregiving threaten the quality and stability of 

attachment.  

These are just a few of the adversities which babies may be exposed to between 

conception and age two. Due to the limited scope to explore the impact of all 

variations here, the following two sections (2.1.1 p.36 and 2.1.2 p.40) will focus 

more specifically on two types of adversities (domestic abuse and prenatal stress) 

which often co-occur, are reported alongside other adversities, and have been found 

to effect neurodevelopment and attachment in the early years. It is also anticipated 

that closer exploration of these particular adversities may provide useful knowledge 

and understanding for the reader later on due to their commonality during the 

perinatal period. Indeed, the present author has personally experienced both 

adversities during pregnancy. She has also conducted research and service 

evaluations focusing on the impact of domestic abuse on women and children prior 

to her doctoral studies.  While these are not the only adversities of interest, they 

exemplify how adversities can influence development separately, interact with each 

other and at times influence development collectively. Thus, demonstrating how the 

type, timing and intensity of adversities can at times be more influential than their 

cumulative effects.  

 

2.1.1  The Impact of Domestic Abuse 

Domestic abuse accounts for a quarter of all reported violent crime in Britain (Cook 

& Bewley, 2008), with one in four women estimated to be affected by domestic 

abuse during their lifetime (Scottish Executive, 2000). Around 9% of mothers are 

estimated to experience domestic abuse during the perinatal period, with pregnancy 

identified to be a peak period when 30% of domestic abuse begins or amplifies 
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(Department of Health, 2010; Taft, 2002). Bowen, Heron, Waylen, Wolke and the 

ALSPAC study team (2005) also found that the level of prenatal social adversity 

incrementally increases the risk of domestic abuse occurring, with one type of 

prenatal social adversity creating almost a three-fold risk of emotional and physical 

domestic abuse occurring by three years postpartum and five types of prenatal social 

adversities creating up to a 14-fold risk. Their longitudinal study, which commenced 

with 14, 000 expectant mothers, also found that domestic abuse intensity steadily 

increased from 5.1% at 18 weeks gestation to 11.0% at 33 months postpartum. 

Bowen (2015) also found in a sub-group of the ALSPAC study that 17.5% of the 

7712 children had been exposed to domestic abuse between pregnancy and age three. 

Therefore, this type of adversity must be considered within perinatal research. 

Indeed, it is estimated that there are 275 million children affected by domestic abuse 

worldwide, 100,000 in Scotland alone (UNICEF 2006; Scottish Executive, 2003). 

The NSPCC also propose that 39,000 UK babies are exposed to domestic abuse and 

at increased risk of abuse and neglect during the perinatal period (Cuthbert, Rayns, & 

Stanley, 2011). Prenatal domestic abuse may be considered as a “double intentioned 

violence” targeting both mother and child (Scottish Government, 2008). The past 30 

years has seen a growing body of literature suggesting that domestic abuse can 

adversely affect child development.  

Domestic abuse is a major health issue which not only affects children through direct 

exposure, but indirectly through their mother’s reduced ability to care for them. As 

well as increasing the risk of miscarriage and neonatal death, domestic abuse is 

associated with foetal growth restriction (FGR), poorer birth outcomes, premature 

birth and low birth weight; which are known to have deleterious effects on childhood 

development (Sharps, Laughon, & Giangrande, 2007). Studies have found that 

cognitive, social and physical development can be compromised, and that emotional 

and behavioural difficulties are particularly common (Wolfe, Crooks, Lee, McIntyre-

Smith, & Jaffe, 2003). Neurodevelopmentally, young children exposed to domestic 

abuse have demonstrated less effective regulation of negative affect, higher 

physiological arousal and greater difficulty self-soothing; requiring increased 

external support to achieve this (Rigterink, Katz, & Hessler, 2010).  
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Older children have shown higher levels of arousal, hypervigilance and adjustment 

difficulties that may reflect a shift from state-based to trait-based responses (Perry & 

Pollard, 1998). Whilst these may serve as early adaptive responses to maladaptive 

family environments, they can later hinder academic development through 

compromised attention and ability to engage higher cortex functioning (Graham-

Bermann & Perkins, 2010). In particular, higher frequencies of reading and specific 

learning difficulties have been found with such children, suggesting that cognitive 

and language development may be particularly vulnerable to early domestic abuse 

exposure (Blackburn, 2008). Furthermore, other studies have highlighted that 

children exposed to domestic abuse early in life are three times more likely to 

develop internalising and externalising behaviours, but encouraging up to 86.6% of 

those exposed have demonstrated resilience and positive adaption (Martinez-Torteya, 

Bogat, von Eye, & Levendosky, 2009; Bowen, 2015). Regardless, 44% of those 

exposed to domestic abuse experienced peer problems by age four, with boys 

particularly vulnerable (Bowen, 2015).  

Tiwari et al (2007) and Rose, Bhandari, Soeken, Marcantonio, Bullock and Sharps 

(2010) highlight the impact that domestic abuse has on maternal mental health in 

particular, drawing attention to the association between domestic abuse during 

pregnancy and postnatal depression, anxiety, phobias and Post-traumatic Stress 

Disorder (PTSD). Cuthbert, Rayns, & Stanley (2011) highlight that interventions to 

support women and children affected by domestic abuse are often not based on 

research findings and neglect to consider the significance of domestic abuse during 

pregnancy and first year of infancy. Further, as maternal attachment characteristics 

begin to form during pregnancy this offers the optimum period for detection of risk, 

including maternal risk to the baby and need for intervention. 

Stern (1995) describes how women are required to revisit and rework memories of 

their own childhood experiences and attachment relationships with primary 

caregivers during pregnancy alongside developing representations of what they 

themselves will be like as a mother and what their unborn baby will be like. 

According to Dayton, Levendosky, Davidson and Bogat (2010), these prenatal 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                39                                                                                                                                                                                                                                                                                          

maternal representations of the foetus remain stable once formed and can be 

identified in the internal working model of the child one year after birth.  

Moreover, Solomon and George (1999) suggest that even if a mother has 

experienced a secure attachment with her own primary caregivers, experiences of 

domestic abuse can activate the attachment system through exposure to sustained 

threat. This primed system may then result in mothers displaying frightening 

behaviours towards their infant, or appearing frightened by them, in response to 

particular interactive stimuli activating maternal trauma memories (Jacobvitz, Leon, 

& Hazen, 2006). Echoing this, Huth-Bocks, Levendosky, Theran and Bogat (2004) 

interviewed women during late pregnancy and found that women exposed to 

domestic abuse expressed more negative representations of themselves and their 

baby and developed insecure mother-child attachment styles. Therefore, exploring 

maternal reflections during pregnancy may help identify dyads at risk who may 

benefit from early intervention. 

Perry and Pollard (1998) highlight that children are more vulnerable to trauma than 

adults and that such an experience demands a global brain stress response. Typically, 

unfamiliar environmental cues are regarded as threatening until proven otherwise. 

However, it may be argued that familiar environmental cues, such as cues related to 

domestic abuse, lead to a hypervigilance to particular behaviours that elicit 

spontaneous and sustained alarm neuroresponses even if an abusive experience does 

not emerge. Perry and colleagues (Perry, Pollard, Blakley, Baker, & Vigilante, 1995; 

Perry, 1997) also explain that over time the use-dependency development of the 

brain translates persisting states, and atypical patterns of behaviour, into traits that 

can endure throughout the lifecourse. 

Perry (2001) acknowledges this by explaining that the type of coping response 

adopted by a child: fight, flight or freeze, determines the wiring of neuronal circuitry 

and later difficulties. For example, a child who has coped by adopting a dissociative 

response may go on to develop somatic complaints, anxiety, depression or learned 

helplessness whereas children who have adopted a hypervigilant response pattern are 

at higher risk of developing Attention Deficit Hyperactivity Disorder (ADHD), 

conduct disorder or PTSD. 
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As such, the Neurosequential Model of Therapeutics (Perry, 2006; Perry & 

Hambrick, 2008) offers clinicians an approach to helping children that follows the 

natural flow of neurodevelopment and begins by identifying the actual neurological 

functioning and neurodevelopmental needs of the child. This approach sensibly 

recognises the brainstem as the highway through which all information is passed to 

the brain for processing, and channel through which responses are commanded, and 

therefore places great emphasis on regulating the brainstem as the first aim of 

treatment. It is also interesting to note that Perry suggests that the brain stem is 

synchronised to the maternal heartbeat and that mothers rock their infants in time 

with this rhythm. Such findings perhaps offer opportunity for developing more 

innovative interventions in the future, to counter the effects of early adversities, 

which use music and movement to capitalise on these insights. 

 

2.1.2  The Impact of Prenatal Stress 

Stress is a complex construct that can broadly be regarded as any challenges, 

physical or psychological, that are perceived as threatening the homeostasis of an 

organism and which generate a physiological and psychological reaction (Glover & 

Barlow, 2014). The maternal hypothalamic-pituitary-adrenal (HPA) axis, which 

governs placental corticotropin-releasing hormone (CRH) production, is governed by 

a positive feedback loop during pregnancy and is particularly sensitive to maternal 

stress hormones. These changes to maternal HPA functioning begin early in 

pregnancy and can persist until three months postpartum (Austin, Leader, & Reilly, 

2005). It is estimated that cortisol and adrenocorticotropic hormone (ACTH), stress 

hormones of the HPA-axis, are typically 20 times higher in women at pre-birth than 

at pre-pregnancy. These increased levels of maternal glucocorticoids stimulate 

placental CRH production which helps mature the foetal HPA-axis and other systems 

before stimulating the onset of labour (Austin et al, 2005). From this, it is reasonable 

to expect that babies born to mothers exposed to stressful experiences during 

pregnancy were themselves exposed to higher levels of cortisol and placental CRH.  

However, studies have indicated that only 10-20% of maternal cortisol typically 

diffuses across the placenta to the foetus. This reduction is due to the enzyme 11 β-

hydroxysteroid dehydrogenase Type 2 (11β-HSD2) which sits on the surface of the 
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placenta and downregulates excess active cortisol to inactive cortisone to prevent 

high levels of cortisol entering foetal circulation (Austin et al, 2005; Benediktsson, 

Calder, Edwards, & Seckl, 1997). Nevertheless, 11β-HSD2 appears to have a 

threshold level of functioning and is not always efficient in minimising cross-

placental cortisol once maternal cortisol reaches higher levels. 

It is also important to highlight that women become less sensitive to cortisol levels as 

pregnancy progresses which leads to maternal perceptions of stress declining as 

delivery approaches (Glynn, Wadhwa, Dunkel-Schetter, Chicz-DeMez, & Sandman, 

2001; Glynn, Dunkel-Schetter, Wadhwa, & Sandman, 2004). It is thought that 

increases in maternal cortisol, ACTH and placental CRH blunt the maternal HPA-

axis and thus reduce stress responses as a protective factor for the foetus and possibly 

to help women cope with the stress of labour.  Alongside this, 11β-HSD2 becomes 

less efficient from week 38 of gestation which allows foetal cortisol levels to rise in 

order to facilitate the final maturational processes in preparation for birth (Murphy & 

Clifton, 2003). Welberg, Thrivikraman and Plotsky (2005) highlight that whilst 11β-

HSD2 functioning decreases during this time it still upregulates in response to acute 

stress exposure, but this does not occur with chronic stress exposure. This may not 

only compromise women’s assessment of risk, in the context of domestic abuse, but 

allow higher levels of maternal cortisol to cross the placenta. It is suggested that 

these psychophysiological processes present a window of increased vulnerability for 

a mother and foetus exposed to stressful or traumatic events during late gestation.  

A review by Talge et al (2007) also found that stress during pregnancy detrimentally 

affects the emotional and cognitive development of children through increased 

cortisol exposure; suggesting that maternal stress does have deleterious effects on 

foetal neurodevelopment. Lanius, Frewen, Vertmetten and Yehuda (2010) also 

propose that fear conditioning, emotional dysregulation and a sub-optimal childhood 

environment increases the risk of developing PTSD if exposed to trauma in later life. 

Therefore, in the context of early domestic abuse exposure this is concerning. 

Furthermore, Ellman et al (2008) highlights gender differences in relation to the 

timing of foetal exposure to cortisol, with elevated maternal cortisol during trimester 

two associated with decreased maturation in males and elevated cortisol in trimester 
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three associated with enhanced maturation in females. It is posed that there are two 

possible trajectories for a foetus exposed to elevated prenatal stress: either cortisol 

and CRH hormones prime the foetal systems to develop more rapidly and 

precipitates premature birth, or the foetus competes with the mother for resources to 

aid regulation and maintain survival in utero. In this latter scenario it has been 

observed that foetuses who are unsuccessful at competing with the mother for 

resources develop FGR and fail to thrive. While it has been noted that prenatal stress 

often correlates with FGR and preterm delivery, Philips and Jones (2006) found 

gender differences indicating that males who were small at birth, due to FGR, had 

enhanced HPA-axis functioning compared to similarly small females who showed 

elevated responses to stress. These findings contradict, somewhat, Ellman et al 

(2008), but highlight the importance of considering sex differences when 

investigating the impact of prenatal stress on early neurodevelopment. 

It is noted that the foetal HPA-axis is programmed prenatally via the quality of the 

intrauterine environment dictated by exposure to nutrients, glucocorticoids and 

maternal adversity; and postnatally via the quality of handling, caregiving, 

attachment and exposure to infection (Philips & Jones, 2006). Further, foetal 

programming, whereby a foetus adapts physiologically in accordance with the 

intrauterine environment, may affect HPA setpoints and homeostatic regulation 

during sensitive periods resulting in disease in later life.  

Epigenetic views conceptualise that the timing and chronicity of maternal stress 

during pregnancy is fundamental to foetal outcomes and that placental CRH plays a 

coordinating role in managing the impact of the endocrine, immune and vascular 

systems upon early neurodevelopment (Wadhwa et al, 2002). Indeed a systematic 

review conducted by Hunter, Minnis and Wilson (2011) found a significant 

association between ACE exposure and cortisol responses to stress between 

conception and five years old, with some studies indicating that psychosocial 

adversities in particular may amplify this effect. Importantly, three studies 

demonstrated that early intervention can normalise reactivity. This reiterates that the 

type, timing and intensity of adversity exposure is important within a G x E context 

and interventions equally so.   
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Psychosocial stress has been causally linked to birth outcomes including shortened 

gestational length, birth weight, post-birth complications and compromised 

neurodevelopment. Scholtz and Philips (2009) highlight that birth outcomes are 

useful summary markers that provide insights into the quality of the intrauterine 

environment that nurtured the foetus. There is also evidence that links adverse 

conditions in utero to psychopathology and sensitised stress responses that can be 

transmitted transgenerationally; highlighting the far-reaching effects of epigenetic 

factors upon intergenerational family development (Harris & Seckl, 2011).  

However, some researchers propose that adverse intrauterine environments and 

exposure to prenatal insults may adaptively prepare the foetus for a hostile or 

dangerous extrauterine environment. Indeed, Jensen et al (1997) suggest that 

hyperactive children are foetally programmed with a ‘response ready’ trait in 

preparation for birth and that prenatal adversity shifts early developmental 

trajectories to provide the foetus with the best chance of surviving their awaiting 

environment (Sandman, Davis, & Glynn, 2012). Perry (1997) echoes this by stating 

that it is in a child’s interests to have a sensitised response system and to be 

hypervigilant to environmental stimuli when they live within an abusive home. 

However, Cozolino (2006) and Kemeny (2003) warn that what may be adaptive for 

survival in childhood may become maladaptive in adulthood and have detrimental 

health costs.  

Nevertheless, it is worth holding this adaptive argument in mind. Indeed, it is 

plausible to consider that this suggestion may hold some weight and that boys in 

particular may be particularly vulnerable to this epigenetic trait when considering 

this alongside previous suggestions that boys are particularly sensitive to maternal 

cortisol levels; especially when acknowledging the higher frequency of ADHD 

diagnoses for boys. Indeed, Obel et al (2003) found that exposure to stressful events 

in utero doubled a child’s risk of developing ADHD and suggests that part of the 

origins for this disorder may be an adaptive outcome of a sensitised stress response 

system. 

When stress happens appears to matter to early neurodevelopment, with foetal sex 

presenting added vulnerability or protection at specific times. King, Mancini-Marie, 
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Brunet, Walker, Meaney and Laplante (2009) studied the impact of the Canadian Ice 

Storms on prenatal neurodevelopment by novelly examining asymmetric differences 

in the fingerprints of infants whose mothers’ experienced the storms during trimester 

two. As fingerprints are formed from the same ectodermal tissue as the hippocampus 

between 14 and 22 weeks gestation, King et al (2009) were able to identify that this 

stressor had influenced hippocampal formation. Therefore, this study highlights that 

fingerprint techniques can provide a non-invasive biomarker of hippocampal 

disturbances and inspires others to develop non-invasive techniques and identify 

physical biomarkers that indicate prenatal neurodevelopmental disturbances.  

Such nature-borne prenatal stress has also been found to impact cognitive 

development, with Laplante, Brunet, Schitz, Ciampi and King (2008) finding lower 

IQ and language abilities in children at five-and-a-half-years-old in relation to higher 

perceived maternal stress during the ice storms. Furthermore, Kinney, Miller, 

Crowley, Huang and Gerber (2008) studied the impact of prenatal exposure to stress 

caused by hurricanes and tropical storms in Louisiana and found a dose-response 

effect with higher prevalence rates of autism documented when women were 

exposed during mid to late pregnancy. This reiterates that when stress happens 

matters.  

However natural disasters do not include interpersonal trauma or stress which may 

impact both maternal health outcomes and foetal neurodevelopment differently. 

Yehuda et al (2007) found that adult children of holocaust survivors with PTSD had 

lower cortisol levels and higher rates of PTSD diagnoses; suggesting that 

glucocorticoid exposure in utero and maternal caregiving during infancy may 

predispose certain individuals to develop PTSD and particular circadian rhythms. 

Certainly, the trimester in which maternal trauma is experienced may influence the 

level of infant cortisol levels as seen in Yehuda, Teicher, Seckl, Grossman, Morris 

and Bierer’s (2005) study which found that mothers who were exposed to the 9/11 

terrorist attack in New York during their third trimester of pregnancy gave birth to 

infants with lower cortisol levels.  

A recent study by Nyström-Hansen et al (2019) also found a relationship between 

higher maternal hair cortisol levels, psychopathology associated with maternal ACE 
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including child abuse, and disruptive mother-infant interactions at four months 

postpartum. Furthermore, that this risk could be identified from maternal hair cortisol 

samples in trimester three. Therefore, this study highlights the intergenerational 

effects of ACE and importance of capturing adversity trajectories from dyads that 

extends bi-directionally from conception. The findings also highlight that measuring 

maternal hair cortisol prenatally may be a useful non-invasive biomarker that may 

help to identify dyads at postnatal relational risk in populations where maternal 

perinatal mental health issues are a known factor. 

As mentioned previously, perceptions of stress are equally important as reflected by 

Glynn et al’s (2001) study showing that expectant mothers exposed to an earthquake 

in California had greater sensitivity to stress during trimester one and postpartum; 

paralleling changes in maternal HPA-axis functioning. However, it must be 

highlighted that trauma can elicit both hypercortisolaemia or hypocortisolaemia and 

that little is presently known about why some individual’s cortisol levels become 

higher post-trauma and others become low; although Gunnare and Donzella (2002) 

suggest that postpartum experience may be a determiner with exposure to neglect or 

abuse yielding lower cortisol levels in young children. What is known, however, is 

that neither polarity is optimal for health (Yates, 2007).  

 

2.1.3  The Personal and Financial Cost of Perinatal Adversities 

The cost of failing to effectively address child maltreatment and perinatal mental 

health is claimed to cost £23 billion annually according to the Department for 

Children, Schools and Families (2009). An independent report commissioned by the 

Maternal Mental Health Alliance (Bauer, Parsonage, Knapp, Lemmi, & Adelaja, 

2014) also estimates that around 20% of women develop a mental health issue during 

pregnancy or the first year postpartum.  

Despite this, around 50% of UK women have no access to specialist perinatal mental 

health services. Maternal Mental Health Alliance (2018) statistics also reveal that 

Scottish perinatal mental health support is especially poor with only one (NHS 

Greater Glasgow & Clyde, NHSGG&C) of the 14 (7.1%) Health Boards providing a 

Specialist Community Team that meets Perinatal Quality Network Standards Type 1, 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                46                                                                                                                                                                                                                                                                                          

and seven of the 14 Boards (50%) offering no provision to families at all. 

Furthermore, only two Specialist Mother and Baby Units exist in Scotland 

(NHSGG&C and NHS Lothian) with a total of 12 beds available to treat seriously 

affected dyads from mainland Scotland and the surrounding islands. This limited 

provision is particularly concerning given that suicide constitutes the leading cause 

of death for around 25% of mothers experiencing mental health problems in the first 

year postpartum (MBRACE-UK, 2015).  

In addition to the personal cost of unsupported perinatal mental health issues, Bauer 

et al (2014) report that their impact produces a long-term annual cost of £8.1 billion; 

72% of which is related to the impact on the child based on research by the London 

School of Economic and Centre for Mental Health (2014). They further highlight that 

this cost is five times greater than the investment required to improve perinatal 

mental health services nationwide. Therefore, there is a desperate unmet need for 

better perinatal mental health support to be established nationally, particularly for 

high-risk dyads experiencing multiple adversities. Considering that six of the 14 

(42.3%) NHS Scotland Boards provide sub-optimal specialist perinatal community 

team support, and seven of the 14 (50%) Boards offer no provision at all, investment 

needs to become a critical priority.  

Indeed, studies by Røhder et al (2019a; 2019b) underscore the importance of 

exploring maternal reflections prenatally to identify mothers at risk of developing 

sub-optimal reflections and behaviours postnatally; particularly mothers with severe 

mental health histories who have experienced ACE. Their results found that these 

mothers were at increased risk of developing poorer caregiving representations and 

expectations prenatally and demonstrated greater separation anxiety, intrusive 

behaviours and difficulties coping with parenting responsibilities postnatally. 

Therefore, early identification and intervention is key.  

Glover and Barlow’s (2014) review provides an insightful evaluation of current 

perinatal interventions that work well with high-risk populations in practice. It is also 

acknowledged that Mellow Parenting have provided support to high-risk families 

nationally for some time through their group-based programmes, which have been 

evidenced to improve maternal mental health, parenting confidence and child 
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psychosocial behaviour (Levi, Ibrahim, Malcolm, & Macbeth, 2019). However, these 

programmes are not routinely made available to lower-risk dyads who are struggling 

and have not yet been able to evidence that they address wider behavioural issues or 

parenting stress. This suggests the need for further family-based services to be 

developed that focus on promoting early neurodevelopment, attachment and parent-

infant mental health from pregnancy in a more inclusive and private context.  

At present no community-based Parent-Infant Psychotherapy (PIP) services are 

available in Scotland despite a small number existing in other parts of the UK which 

have been established through the support of the Parent-Infant Foundation and UK 

Government match-funding in recent years. Such services focus on promoting early 

neurodevelopment and attachment, in particular during the first 1001 critical days 

(conception to second birthday), and are ideally positioned to support high-risk 

families and parents struggling to develop secure relationships with their babies.   

Therefore, establishing Scotland’s first PIP would be a step progressive.  

 

2.1.4  The Role of Protective Factors 

Despite the depth and breadth of detrimental consequences that multiple adversities 

pose to early development and lifespan health, it is important to recognise the role 

that resilience (Rutter, 2007), social capital (Edwards, 2003) and family 

characteristics (Schoon & Parsons, 2002) offer as protective factors that can enhance 

childhood competencies. Indeed, Bernard (2006) estimates that up to 50% of children 

may attain relatively good outcomes in the face of adversity. This highlights the 

uniqueness of each baby and the importance of gaining better understanding of why 

some children appear to resiliently thrive in sub-optimal conditions, whilst others 

appear to be more sensitive to the presence or absence of nurturance in the context of 

adversity (Ellis & Boyce, 2008). Furthermore, Howell (2011) highlights that having 

one loving parent who sets clear boundaries can increase resilience and improve 

child outcomes; particularly when mothers demonstrate effective coping in adverse 

circumstances. Therefore, the way that mothers model coping to their babies, and 

sensitively scaffold their infant’s self-regulation during periods of adversity, may 

offer mediating factors that enables their infants to achieve better developmental 

outcomes.  
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Indeed, such early life experiences are reflected in Daskalakis, Bagot, Parker, 

Vinkers and de Kloet’s (2013) proposition of a three-hit concept of vulnerability and 

resilience when considering a lifespan perspective of psychological disorders related 

to cumulative stress: Hit-1 Genetic Predisposition, Hit-2 Early-life Environment, Hit-

3 Later-life Environment. Nevertheless, the emerging evidence does suggest that the 

type, timing and intensity of exposure to multiple adversities matters, with exposure 

during the first years of life presenting the greatest risk to lifespan development.  

 

2.2  Aims 

Although there is increasing attention paid to the impact of early adversities on 

neurodevelopment and attachment before age two, babies are not always included as 

active participants. Instead, developmental data is too often generated from maternal 

report. Studies also often focus on the impact of a single adversity and/or present 

large time delays between adversity exposure and outcome assessments. Whilst the 

latter may assist capturing Butterfly Effects longitudinally both scenarios disregard 

other adversities that may be impacting upon development historically and in real-

time. Therefore, mapping concurrent multiple adversity and developmental 

trajectories is proposed as the optimal methodological approach to capture any 

Butterfly Effects emerging in real-time and to identify key adversities that may be 

interacting to trigger this effect. More robust studies may also map a protective factor 

timeline to identify how these interact with adversities, influence emerging Butterfly 

Effects and subsequent developmental outcomes.  

Therefore, this literature review considers what is currently known about the impact 

of multiple adversities on neurodevelopment and attachment between conception and 

24 months postpartum. It also seeks to identify which studies have captured the 

impact of multiple adversities in real-time and included babies as active participants 

in extending empirical knowledge. In respect of the grounded theory framework that 

the present doctoral research adopted, it is noteworthy that the following literature 

searches were conducted after the study had been completed. Therefore, the search 

criteria reflect the key interests of this doctoral research. 
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2.3  Objectives 

There is a steadily growing evidence base focusing on neurodevelopmental and 

attachment outcomes of preschool and older children exposed to multiple adversities, 

but not so for infants or the foetus. Therefore, the questions posed by this review are: 

1. Which studies have focused on the impact of multiple adversities on 

neurodevelopment and/or attachment, between conception and second 

birthday, since the year 2000? 

2. What have those studies found? 

3. What gaps in knowledge exist? 

 

2.4  Methods 

2.4.1  Eligibility Criteria 

To be eligible for selection studies must be: 

1. Written in English; 

2. Original research;  

3. Published within a peer reviewed journal between 2000 and 2019 with full 

article available; 

4. Focused on the impact of multiple adversities (≥2) on human 

neurodevelopment and/or attachment between conception and 24 months 

postpartum; 

5. Reporting neurodevelopment and/or attachment data gathered directly from 

the foetus and/or infant between conception and 24 months postpartum; 

6. Analysing the impact of multiple adversities in real-time; meaning that the 

researchers must have prospectively collected at least two types of adversity 

data at the same time as neurodevelopmental and/or attachment data and have 

analysed the data concurrently. This criterion is aimed at excluding studies 

that have collected multiple adversity data early on, but fail to consider 

multiple adversities influencing neurodevelopment and/or attachment in real-

time.  
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2.4.2  Literature Sources 

A total of 12 online databases were utilised to identify studies matching the review 

eligibility criteria: Embase, Global Health, PsycINFO, PsycARTICLES, MEDLINE, 

ASSIA, ERIC, IBSS, PILOTS, Social Science Database, Cochrane Library and 

Zetoc. 

 

2.4.3  Literature Search Limits 

Notably, two categories of searches were conducted: primary (narrow) and secondary 

(wide) to systematically identify and select relevant original studies.  

 

A total of 21 key terms were searched for within abstracts: adversit*, 

neurodevelopment*, attachment, neurobehavio*, foet*, fet*, infan*, neonat*, 

newborn, bab*, antenatal, prenatal, perinatal, postnatal, pregnan*, postpartum, early 

develop*, early relation*, mother-infant, mother-baby, parent-infant. Truncations (*) 

were utilised to expand searches across key word variables.  

 

The following search limits were also applied: English language, human(s), original 

articles, 2000-2019.  

 

The final search was conducted on 18th January 2020.   

 

Note: Although a systematic literature search approach was adopted, using eligibility 

criteria and search limits, the quality of articles was not assessed. Therefore, this 

literature review may be considered as comprehensive rather than systematic.   

 

2.4.4  Literature Search Protocol 

Literature searches were conducted using a six-stage process to identify original 

studies specifically matching the review eligibility criteria as follows:  

 

Stage One: Primary (narrow) searches were conducted within the 12 databases using 

the following key search terms within abstracts: adversit* AND (neurodevelopment* 

OR attachment).  
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Secondary (wide) searches were then conducted within these same databases using 

the following key search terms within abstracts: adversit* AND (neurobehavio* OR 

foet* OR fet* OR infan* OR neonat* OR newborn OR bab* OR antenatal OR 

prenatal OR perinatal OR postnatal OR pregnan* OR postpartum OR early develop* 

OR early relation* OR mother-infant OR mother-baby OR parent-infant). 

 

Stage Two: The total number of de-duplicated abstracts resulting within primary and 

secondary searches was recorded.  

 

Stage Three: The de-duplicated abstracts were reviewed to identify if they potentially 

met the eligibility criteria. Abstracts that clearly met the review criteria or indicated 

that the study may meet the criteria were recorded, retained and full articles sourced. 

Abstracts clearly not meeting the criteria were rejected.  

 

Stage Four: Other potentially relevant studies incidentally found while sourcing full 

articles during stage three were recorded and full articles retained for further review.  

 

Stage Five: The methods section of the articles retained at stages three and four were 

briefly scanned to clarify that at least two types of adversity were recorded at the 

same time as neurodevelopmental and/or attachment data between conception and 24 

months postpartum. Articles which appeared to meet the eligibility criteria were 

recorded and retained for full review. Articles not meeting the criteria were rejected 

with general reasons given.  

 

Stage Six: The remaining articles were read in full. The number of articles confirmed 

to meet all the criteria was recorded and articles included in the final review. Any 

articles not meeting all of the criteria were rejected with specific reasons given.  

 

2.5  Results 

A total of 21 key search term combinations were searched for within abstracts across 

12 online databases. Search results were limited to original articles written in 

English, and published between 2000 and 2019, which included multiple adversity 

data prospectively collected at the same time as human neurodevelopment and/or 

attachment data that was directly gathered from babies between conception and 24 

months postpartum.  
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2.5.1  Results of the Six-stage Search Process 

Figure 1 (p.52) presents a PRISMA flow diagram (Moher, Liberati, Tetzlaff, & 

Altman, 2009)  of the literature search process.  

 

Figure 1. PRISMA flow diagram of the literature search process. 

As figure 1 (p.52) shows, a total of 5857 results were returned across all searches 

after within-search de-duplication. Through stages one to three of the search process 

58 articles were identified as potentially meeting the eligibility criteria based on their 

abstract and the full articles sourced for methodological clarification. Additionally, 

14 articles were incidentally identified as potentially meeting the review criteria 

while sourcing full articles during stage three.  
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Therefore a total of 72 articles were identified as potentially meeting the eligibility 

criteria through stages one to four and the articles methodologically screened to 

clarify if they met the criteria for further review.  

However, brief methodological screening during stage five identified that 62 of these 

articles did not meet the full eligibility criteria and were consequently rejected, 

leaving ten articles for full review. It is noteworthy that the articles which were 

rejected at stage five did not include multiple adversity data, did not collect multiple 

adversity data concurrently with neurodevelopment and/or attachment data, did not 

analyse multiple adversity data concurrently with neurodevelopment and/or 

attachment data, and/or did not collect neurodevelopment or attachment data directly 

from the baby.  

Following full review of the ten articles remaining during stage six, it was confirmed 

that nine satisfied the full eligibility criteria and were included in the final review.  

However, one study was excluded because closer inspection revealed that only one 

type of adversity data was collected at the same time as neurodevelopmental data. 

This paper should have been excluded at stage five and was retained in error. 

Therefore, a total of nine articles were identified as meeting the full eligibility 

criteria for final review. 

 

2.5.2  Results by Year of Publication 

As table 1 (p.54) shows, no relevant studies were published between 2000 and 2005, 

with the first study published by Levendosky, Leahy, Bogat, Davidson and von Eye 

in 2006. This does not dismiss previous research that has focused on the impact of 

adversities upon neurodevelopment and/or attachment below the age of two, but 

highlights that these were the first studies found to focus on the impact of multiple 

adversities in real-time and actively involved babies.  

It is unknown if any relevant studies were published before the 21st century due to 

the scope of this review. Nevertheless, progress this millennium has been slow with 

the current review criteria suggesting that publications are yet to reach double 

figures.   
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Number of Relevant Studies Published Each Year  

Year No. studies collecting 

neurodevelopment data. 

No. studies collecting 

attachment data. 

Total 

2000 - - 0 

2001 - - 0 

2002 - - 0 

2003 - - 0 

2004 - - 0 

2005 - - 0 

2006 1 - 1 

2007 1 - 1 

2008 1 - 1 

2009 - - 0 

2010 1* 1* 1* 

2011 - 1 1 

2012 - - 0 

2013 2 - 2 

2014 - - 0 

2015 - - 0 

2016 1 - 1 

2017 1 - 1 

2018 - - 0 

2019 - - 0 

Total 9 

Table 1. Number of relevant studies published between 2000 and 2019. 

 

 

2.5.3  Results by Country of Study 

Table 2 (p.54) highlights that all nine (100%) of the studies were conducted in two 

high income developed countries: USA and UK. Notably, seven (77.8%) studies 

focused on the impact of multiple adversities on neurodevelopment and one (11.1%) 

on attachment. Only one (11.1%) focused on both neurodevelopment and attachment.  

Relevant Studies Published by Country 

Country No. studies collecting 

neurodevelopment data. 

No. studies collecting 

attachment data. 

Total 

USA 4 1 5 

UK 4 1 4* 

Table 2. Relevant studies published by country and data focus. 
 

* Denotes that one UK study (Bergman et al, 2010) included both 

neurodevelopmental and attachment data.  
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2.5.4  Summary of Selected Studies 

A total of 21 key words were searched for within abstracts across 12 online 

databases. This returned a total of 5857 articles after within-search de-duplication. 

Whilst this encouragingly highlights the increasing attention and discussion on 

foetal-infant mental health since the beginning of the 21st century, only nine original 

studies were identified that prospectively examined the impact of multiple adversities 

on human neurodevelopment and/or attachment between conception and age two, 

and included babies as active participants.  

As table three (p.59) presents, the first study meeting all the search criteria was 

published in 2006 by Levendosky, Leahy, Bogat, Davidson and von Eye and the 

most recent in 2017 by Martinez-Torteya, Bogat, Lonstein and Granger. Of the nine 

studies selected, eight focused on the impact of multiple adversities on 

neurodevelopment (Bergman, Sarkar, O’Connor, Modi, & Glover, 2007; Bergman, 

Sarkar, Glover, & O’Connor, 2010; Betancourt, Avants, Farah, Brodsky, Wu, 

Ashtari, & Hurt, 2016; Cronin, Halligan, & Murray, 2008; Halligan, Cooper, Fearon, 

Wheeler, Crosby, & Murray, 2013; Levendosky et al, 2006; Martinez-Torteya et al, 

2017; Palmer, Anand, Graff, Murphy, Qu, Völgyi, Rovnaghi, Moore, Tran, & 

Tylavsky, 2013). Notably, Bergman et al’s (2010) study included both 

neurodevelopment and attachment data, but the impact of multiple adversities on 

neurodevelopment was the main focus of the study with quality of attachment 

explored as a moderator. Only Levendosky, Bogat, Huth-Bocks, Rosenblum and von 

Eye’s (2011) study focused on the impact of multiple adversities upon attachment. 

However, several studies explored the roles of maternal mental health and mother-

infant interaction in moderating the impact of adversities. No studies were found to 

focus equally on the impact of multiple adversities on neurodevelopment and 

attachment. 

The nine studies selected for review employed a range of multi-modal mixed-

methods to capture multiple adversity, neurodevelopment and/or attachment data 

from mothers and infants directly. Some commonalities were found in the methods 

used to capture this triangulated data including questionnaires, interviews and (video) 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                                56                                                                                                                                                                                                                                                                                          

observation of mother-infant interaction. Neurobiological measures were also 

gathered via amniotic fluid, blood plasma, hair and salivary samples in some studies.  

The Neonatal Behavioral Assessment Scale (NBAS; Brazelton & Nugent, 2011), 

Laboratory Temparament Assessment Battery (LabTAB; Goldsmith, 1996; 

Goldsmith & Rothbart, 1999), Bayley Scales of Infant Development-Second Edition 

(BSID-II; Bayley, 1993) and Bayley Scales of Infant and Toddler Development-

Third Edition (Bayley-III; Bayley, 2006) were the most common methods used to 

directly capture neurodevelopmental data from infants alongside (video) 

observations and maternal-report questionnaires. The Strange Situation Procedure 

(SSP; Ainsworth, Blehar, Waters, & Wall, 1978) was utilised to capture attachment 

data directly from mother-infant dyads in two studies. 

Table 3 (p.59) presents a summary of each of the nine studies selected for final 

review. Collectively these studies demonstrate that multiple adversities are 

detrimental to neurodevelopment and attachment between conception and age two. 

They also provide early evidence that the type, timing and intensity of adversity 

exposures may be more significant to foetal-infant development than their 

cumulative effects.  

Subsequently, section 2.5.5 (p.60) expands on the summary table results by 

presenting a more thorough review of each study in sequence. More specifically, a 

brief overview of each study’s methodology will be described, the main findings 

stated and specific aspects of the study discussed. 

 

Note: The acronyms of measures stated in table 3 (p.59) are fully detailed on the 

proceeding pages.  
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Summary of the Studies Selected for Final Review 

Authors Year Base Focus of Study N Design Measures* Findings 

Bergman, 

Sarkar, 

O’Connor, 

Modi, & 

Glover. 

2007 UK Independent effects of 

prenatal & postnatal 

stress on infant 

cognition and 

fearfulness.  

123  

dyads 

Prospective 

mixed-

methods 

cohort. 

BSID-II, LabTAB locomotor, 

SLEQ, STAI, EPDS, SSQ. 

Demographic. Child age, sex, 

birth weight, delivery method.  

Negative correlation found between prenatal stress & 

infant cognition. Also a positive correlation between 

prenatal stress & infant fearfulness.  

Bergman, 

Sarkar, 

Glover, & 

O’Connor. 

2010 UK Impact of prenatal 

maternal anxiety & 

stress on infant cognitive 

development, & 

mediation of attachment. 

125  

dyads 

Prospective 

mixed-

methods 

cohort. 

BSID-II, SSP, SLEQ, STAI, 

EPDS. Amniotic fluid cortisol 

& maternal plasma cortisol. 

Demographic. Child age, sex, 

birth weight, delivery method. 

Higher prenatal cortisol exposure found to be  

associated with poorer cognitive outcomes & the 

quality of mother-infant attachment moderates this 

effect.   

Betancourt 

et al. 

2016 USA  Effect of socioeconomic 

status on the neural 

development of female 

African-American 

infants. 

44  

dyads 

Prospective 

mixed-

methods 

cohort. 

Infant MRI. Demographic & 

socioeconomic status (Income-

to-needs x maternal education). 

Child age, sex, birth weight, 

length & head circumference. 

An association found between lower socioeconomic 

status & smaller cortical gray & deep gray matter 

volumes in five-week-old female African-American 

infants. 

Cronin, 

Halligan, & 

Murray. 

2008 UK Influences of 

psychosocial adversity, 

neonatal self-regulation 

& maternal settling 

strategies on infant sleep 

development. 

122  

dyads 

Prospective 

mixed-

methods 

cohort. 

NBAS, PIBBS, HADS, EPDS, 

ISQ. Video observation 

(maternal settling sleep 

strategies). Sleep diary. 

Demographic & emotional 

adversity. Child age, sex & 

feeding method. 

No sleep differences found between high & low-risk 

infants during the first 12 weeks postpartum, but 

increased difficulties at 12 & 18 months within the 

high-risk group. No association was found between 

neonatal self-regulation & infant state regulation or 

sleep at 18 months old. High-risk mothers also 

adopted less effective settling strategies. 

Halligan, 

Cooper, 

Fearon, 

Wheeler, 

Crosby, & 

Murray. 

2013 UK Influence of 

psychosocial adversity 

on emotional regulation, 

the emergence of 

externalising behaviours 

& the mediating role of 

maternal sensitivity.   

121  

dyads 

Prospective 

mixed-

methods 

cohort. 

NBAS, BSID-II, LabTAB 

locomotor, Novel ‘buzz wire’ 

assessment, WPPSI-R, SDQ, 

BSQ. HADS, EPDS, NART. 

Video observation. Saliva. 

Demographic & adversity. 

Child age, sex, birth weight. 

High psychosocial adversity related to poorer 

emotional regulation between birth & five years old, 

with regulation capacities stabilising & externalising 

behaviours observed from 12 months. Maternal 

sensitivity was associated with emotional regulation 

throughout, with high-risk dyads demonstrating 

poorer regulation and sensitivity. 
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Levendosky

, Leahy, 

Bogat, 

Davidson, 

& von Eye. 

2006 USA Influence of maternal 

functioning on infant 

externalising behaviours 

in the context of 

domestic violence (DV) 

& other adversities. 

203 

dyads 

Prospective 

mixed-

methods 

cohort. 

ITSEA, PSSFV, BSI, BDI, 

CTS, RSES, SVAWS, NSSS. 

Interviews. Video observation. 

Demographic. Child age & 

sex.  

A direct relationship found between DV & infant 

externalising behaviours. Maternal functioning partly 

mediated the impact of DV, but this was dependent 

on the impact of DV on maternal mental health & 

parenting behaviours separately. Social support 

offered protective factors. 

Levendosky

, Bogat, 

Huth-Bocks, 

Rosenblum, 

& von Eye. 

2011 USA Association between 

DV, maternal 

depression & income, & 

the stability of 

attachment until age 

four.  

150 

dyads 

Prospective 

mixed-

methods 

cohort. 

BDI, SSP, SVAWS. 

Interviews. Demographic. 

Child age & sex.  

Attachment was unstable in 56% of dyads between 

one & four years old. Attachment patterns were 

predicted by DV & income. Secure attachment 

trajectories (secure-secure or insecure-secure) at one 

& four years, was associated with low intensity DV 

exposure which remained stable or reduced over time; 

also low income that increased over time.  

Martinez-

Torteya, 

Bogat, 

Lonstein, & 

Granger. 

2017 USA Moderating effects of 

hypothalamic-pituitary-

adrenal (HPA) & 

Sympathetic Nervous 

System (SNS) reactivity 

on internalising & 

externalising behaviours 

of infants exposed to 

prenatal DV. 

182 

dyads 

Prospective 

mixed-

methods 

cohort. 

ITSEA, modified LabTAB 

arm retraint. SVAWS, EPDS, 

modified PSS-SR, GAD-7, 

PRAMS. Demographic & 

postnatal cumulative risk. 

Infant health, sleeping, eating 

& drinking. Child age & sex.  

Associations found between prenatal exposure to DV 

& infant internalising & externalising behaviours. 

More internalising behaviours were observed in 

infants displaying asymmetrical HPA-SNS reactivity 

to frustration. Higher externalising behaviours 

observed in infants exposed to higher levels of 

prenatal DV. 

Palmer et al. 2013 USA Association between 

early adversities & both 

socioemotional 

difficulties & stress at 

one-year-old. 

1070 

dyads 

Prospective 

mixed-

methods 

cohort. 

Bayley-III, BITSEA. BSI, 

EPDS, TEMPS-I, PSI-SF. Hair 

cortisol. Demographic, 

socioeconomic. Maternal BMI. 

Child age, sex, weight & 

length. 

Socioemotional difficulties were X3 higher in black 

infants than white. Socioemotional predictors differed 

between groups. Higher parenting stress & maternal 

psychological distress were shared predictors. Black 

infants had higher cortisol levels. For both, higher 

cortisol was associated with higher parenting stress, 

lower maternal depression and growth. 

Table 3. Summary of the studies selected for final review. 
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* The acronyms of measures stated in table 3 (p.59) are detailed in full below: 

Bayley-III – Bayley Scales of Infant and Toddler Development-Third Edition 

(Bayley, 2006). 

BDI – Beck Depression Inventory (Beck, Ward, Mendelson, Mock, & Erbaugh, 

1961). 

BITSEA – Brief Infant-Toddler Social and Emotional Assessment (Briggs-Gowan, 

Carter, Irwin, Wachtel, & Cicchetti, 2004). 

BSI – Brief Symptom Inventory (Derogatis & Melisaratos, 1983). 

BSID-II – Bayley Scales of Infant Development-Second Edition (Bayley, 1993). 

BSQ – Behavior Screening Questionnaire (Richman & Graham, 1971). 

CTS – Conflict Tactics Scale (Straus, 1979). 

EPDS – Edinburgh Postnatal Depression Scale (Cox, Holden, & Sagovsky, 1987). 

GAD-7 – Generalized Anxiety Disorder-7 (Spitzer, Kroenke, Williams, & Löwe, 

2006). 

HADS – Hospital Anxiety and Depression Scale (Zignond & Snaith, 1983). 

ISQ – Infant Sleep Questionnaire (Morrell, 1999).  

ITSEA – Infant Toddler Social and Emotional Assessment (Briggs-Gowan & Carter, 

1998; Briggs-Gowan, Carter, Moye Skuban, & Horwitz, 2001). 

LabTAB arm restraint – (Goldsmith, 1996). 

LabTAB locomotor – Laboratory Temperament Assessment Battery-Locomotion 

Version (Goldsmith & Rothbart, 1999). 

NART – National Adults Reading Test (Nelson & Willison, 1991). 

NBAS – Neonatal Behavioral Assessment Scale (Brazelton & Nugent, 1995). 
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NSSS – Norbeck Social Support Scale (Norbeck, Lindsey, & Carrieri, 1981). 

PIBBS – Parental Interactive Bedtime Behavior Scale (Morrell & Cortina-Borja, 

2002). 

PRAMS – Perinatal Risk Assessment Monitoring Survey (Gilbert, Shulman, Fischer, 

& Rogers, 1999). 

PSI-SF – Parenting Stress Index-Short Form (Abidin, 1995). 

PSSFV – Posttraumatic Stress Scale for Family Violence (Saunders, 1994). 

PSS-SR – PTSD Symptom Scale – Self Report (Coffey, Gudmundsdottir, Beck, 

Palyo, & Miller, 2006). 

RSES – Rosenberg Self-Esteem Scale (Rosenberg, 1965). 

SDQ – Strengths and Difficulties Questionnaire (Goodman, 1997). 

SLEQ – Stressful Life Events Questionnaire (adapted from the Inventory of Ranked 

Life Events for Primiparous and Multiparous Women; Barnett, Hanna, & Parker, 

1983).  

SSP – Strange Situation Procedure (Ainsworth, Blehar, Waters, & Wall, 1978). 

SSQ – Social Support Questionnaire (Thorpe, Dragonas, & Golding, 1992). 

STAI – State-Trait Anxiety Inventory (Spielberg, Gorsuch, & Lushene, 1983). 

SVAWS – Severity of Violence Against Women Scale (Marshall, 1992). 

TEMPS-I – Memphis, Pisa, Paris and San Diego, Interview version (Akiskal, Placidi, 

Maremmani, Signoretta, Liguori, Gervasi, Mallya, & Puzantian, 1998). 

WPPSI-R – Weschler Preschool and Primary Scale of Intelligence-Revised 

(Weschler, 1989). 
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2.5.5  Results by Author(s) and Year of Publication 

Altogether, nine original studies were selected for final review. All nine studies were 

prospective mixed-methods longitudinal cohort studies conducted in two high-

income countries (USA=5, UK=4) with mother-baby dyads. Of the nine studies, 

eight recruited ≤203 dyads who were predominatly white, with only Palmer et al’s 

(2013) study equally recruiting black and white dyads and with a much larger sample 

size (n=1070). Therefore, most studies were biased in their ethnic represenativeness 

and were limited in their generalisability due to sample size, country of origin, 

socioeconomic status of participants and range of adversities experienced within 

non-conflict high-income countries. However, all studies showed strengths in 

collecting prospective longitudinal data which observed the impact of adversities in 

real-time; thus overcoming some of the limitations of retrospective studies and 

increasing confidence in conclusions drawn. Each study is presented and discussed in 

sections 2.5.5.1 (p.62) to 2.5.5.9 (p.78). The limitations of these studies are discussed 

in section 2.5.6 (p.81).  

 

2.5.5.1  Bergman et al (2007) 

The first paper to be reviewed was Bergman, Sarkar, O’Connor, Modi and Glover’s 

(2007). Notably they recruited their participants from a larger study focusing on 

‘foetal hormone exposure and child development’, however they do not cite this 

study which suggests that it was yet to be published. It is reported that 365 pregnant 

women were recruited to the original study via a hospital amniocentesis clinic. 125 

of these dyads were recruited to Bergman et al’s (2007) study at 14-19 months 

follow-up, but two dyads were excluded due to insufficient English which left 123 

participants remaining. All pregnancies were required to be singleton and full-term.  

As table three (p.59) shows, mixed-methods were employed which revealed a 

negative correlation between cumulative prenatal stress and infant cognition. Whilst 

a positive relationship between maternal education and infant cognition scores was 

noted, the impact of prenatal stress on cognitive outcomes was not found to be 

moderated by any of the other variables considered. Furthermore, the temperament of 

106 of the infants was assessed via the Laboratory Temperament Assessment Battery 
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(LabTAB) Locomotor Version (Goldsmith & Rothbart, 1999) and revealed a 

significant positive correlation between prenatal stress and infant fearfulness.  

Moreover, the cognitive and fearfulness findings were upheld whether the number of 

prenatal stressful life events or maternal perceived stress of these events were utilised 

in the analyses, which corroborates the findings and suggests that both objective and 

subjective stress measures can be valid. Mixed analyses also revealed that relational 

prenatal stress associated with separation, arguments and emotional abuse were 

significantly related to infant cognition and fearfulness findings. Considering that 

these relational events can often be recognised within constellations of domestic 

abuse, it is posed that other adversities may have been influential on cognitive 

development and expressions of infant fearfulness that the researchers had not 

considered.  

Notably the stressful life events questionnaire utilised at 14-19 months postpartum 

retrospectively asked mothers to indicate if the events had occurred prenatally, 

postnatally or both and whether they had affected them a little or a lot. Whilst this 

does create a general pre to postnatal trajectory for stress exposure the timing and 

intensity of this exposure is not very specific. The researchers also did not consider 

other adversities that may have influenced neurodevelopment and temperament 

across the timeline, such as poverty, prenatal nutrition, trauma or abuse. Including 

additional adversity measures, even retrospectively at 14-19 months, would have 

created a more comprehensive adversity timeline and may have provided greater 

insights into the interactions between multiple adversities, neurodevelopment and 

temperament. It is also noteworthy that 83.7% of the mothers were white, 70.7% had 

further or higher education backgrounds and were older expectant mothers with a 

mean age of 36.55 years. Therefore, while the sample was skewed, and results may 

not be generalisable to higher-risk or ethnic minority populations, this controlled for 

some extraneous variables that may have influenced early neurodevelopment.  

 

2.5.5.2  Bergman et al (2010) 

It appears that Bergman, Sarkar, Glover and O’Connor’s (2010) study utilised the 

same population as Bergman et al (2007), as both studies state the same number of 
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original cases (n=365) attending an amniocentesis clinic at the same hospital during 

the same time period, and acknowledge that their participants were part of a larger 

study examining ‘foetal hormone exposure and child development’. Bergman et al 

(2010) cite this study as Sarkar, Bergman, Fisk, O’Connor and Glover (2007), 

therefore it is assumed that both cohorts were recruited via this study.  

However, Bergman et al (2010) extended this work by specifically investigating 

whether prenatal cortisol exposure predicts infant cognitive development and if the 

quality of mother-infant attachment could moderate the impact of this exposure. It is 

reported that 125 dyads participated in this research at 14-19 months follow-up; all 

born from singleton full-term pregnancies. Methodologically, this study adopted 

many of the same measures as Bergman et al’s (2007) except for the omission of the 

LabTAB (Goldsmith & Rothbart, 1999) and addition of amniotic fluid cortisol 

samples to obstetrically measure prenatal stress exposure and Ainsworth’s Strange 

Situation Procedure (SSP; Ainsworth, Blehar, Waters, & Wall, 1978) to assess 

mother-infant attachment. 

Bergman et al’s (2010) study corroborated that prenatal cortisol exposure influenced 

early cognitive development with poorer outcomes observed at 14-19 months in 

cases where prenatal cortisol exposure was higher, but only in insecure dyads. The 

study also identified that while prenatal stress and maternal education were also 

significant predictors of cognitive outcomes, prenatal stress and amniotic fluid 

cortisol influenced cognitive development independent of each other. This suggests 

that maternal stress may have influenced cognitive development through other 

means, such as the maternal cardiovascular system indirectly priming the foetal 

nervous system during episodes of arousal or the quality of mother-infant interaction 

exposing the infant brain to enriching learning experiences or not.  

Bergman et al’s (2010) utilisation of Ainsworth et al’s (1978) SSP also revealed that 

the quality of mother-infant attachment may moderate the effects of prenatal cortisol 

exposure, thus potentially reversing foetal programming. Interestingly, no correlation 

was found between amniotic fluid cortisol and maternal anxiety, depression, stress 

nor quality of attachment. However, a positive correlation was found between 

attachment security and cognitive ability; meaning that a secure mother-infant 
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attachment relationship had protected the cognitive development of infants exposed 

to high cortisol in utero, whilst an insecure attachment relationship did not offer this 

reparative protection. This suggests that the quality of early caregiving experiences 

can buffer the Butterfly Effect elicited by prenatal stress exposure on early 

neurodevelopment.  

Notably 57% of the dyads participating were classified as securely attached and 43% 

insecurely attached. A relationship was also found between postnatal anxiety and 

attachment, with more insecure relationships observed in dyads reporting higher 

postnatal anxiety. No significant relationship was found between the quality of 

attachment and any other adversity, including maternal stress and postnatal 

depression. Therefore, Bergman et al’s (2010) findings underscore the important 

relationship between the quality of mother-infant attachment and quality of 

neurodevelopment, with the quality of maternal mental health either helping or 

hindering both.  

The researchers acknowledge that mothers were generally older, but propose that the 

sociodemographic, neurodevelopmental and attachment data reflected diversity.  

Bergman et al (2010) also highlight that they were unable to establish if the amniotic 

fluid cortisol levels were generated from the mother, foetus or both. However, they 

do helpfully explain that the cortisol found circulating in the foetal bloodstream is 

both produced by the baby and transferred from the mother’s bloodstream via the 

placenta. Whilst the placental 11 beta-hydroxysteroid dehydrogenase type II (11β-

HSD2) enzyme safeguards the foetus by downregulating maternal cortisol to less 

toxic cortisone during placental transfer, its efficiency may be compromised during 

periods of chronic maternal stress or when specific drugs are present in the mother’s 

bloodstream (Seckl & Holmes, 2007). Nevertheless, Bergman et al (2010) pose that 

amniotic fluid cortisol is often excreted from the foetus and may indicate foetal 

stress. Therefore, the poor cognitive development observed in cases with high 

amniotic fluid cortisol levels in their study suggests that compromise begins before 

birth.  

Whilst Bergman et al’s (2010) study appears methodologically robust and findings 

valid, it shares similar limitations to Bergman et al’s (2007) study related to 
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demographic biases, singleton pregnancies and the type, timing and intensity of 

adversities captured between pregnancy and 14-19 months postpartum. Again, wider 

sampling and more comprehensive adversity data collection may have provided 

greater insights into the impact of multiple adversities on early neurodevelopment 

and attachment.  

 

2.5.5.3  Betancourt et al (2016) 

A more recent study by Betancourt et al (2016) investigated the effects of Social 

Economic Status (SES), determined as income-to-needs and maternal education, on 

the neural development of African-American female infants at five weeks 

postpartum. Like Bergman et al (2007) and Bergman et al (2010), Betancourt et al 

(2016) recruited participants from a larger hospital-based study, but they do not cite 

this. Similarly, all pregnancies were full-term and singleton with dyads recruited 

postpartum. While 46 infants participated, the Magnetic Resonance Imaging (MRI) 

data of two infants was excluded leaving 44 cases in the dataset. Dyads were 

allocated into one of five SES categorises according to their combined income-to-

needs (family income and size) and level of maternal education scores, with category 

one denoting the lowest SES and five the highest. The results found that cortical gray 

matter (including hemispheric cortex and hippocampi) and deep gray matter 

(including thalamus and basal ganglia) were smaller in low SES infants at five weeks 

postpartum. No difference in white matter was found between SES groups. The 

findings were also independent of birth weight and length of gestation given that 

infants were born full-term and healthy weights.   

The researchers highlight that they restricted participants by gender and ethnicity to 

control confounding variables within a small cohort. However, this may restrict the 

generalisability of their findings. Maternal education was also utilised because 

almost two-thirds of the infants were living in one-parent households. Furthermore, 

the adversities that Betancourt et al (2016) consider are restricted to income, family 

size and maternal education. Therefore, other adversities were not accounted for that 

may have influenced the findings. Nevertheless, Betancourt et al (2016) make an 

important contribution through their investigation with an ethnically under-

represented population.  
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2.5.5.4  Cronin et al (2008) 

A novel study by Cronin, Halligan and Murray’s (2008) study longitudinally 

investigated the impact of psychosocial adversity on infant sleep development, infant 

self-regulation and maternal settling strategies. A total of 122 dyads (58 high-risk, 64 

low-risk) were recruited from a prenatal hospital population and followed until 18 

months postpartum. All pregnancies were full-term and singleton.  

As table three (p.59) shows, mixed-methods were employed which found no sleep 

differences between high- and low-risk infants during the first 12 weeks postpartum, 

but higher psychosocial adversity was associated with more sleep difficulties at 12 

and 18 months old. Cronin et al (2008) also report that no association was found 

between high psychosocial adversity and neonatal self-regulation at ten days old, nor 

infant state regulation or sleep at 18 months old. Notably the measures used at 18 

months old did not include directly examining state regulation and relied on maternal 

report. Therefore, these findings should be considered tentatively. 

Mother’s experiencing higher psychosocial adversity were also found to be younger, 

single, lower educated, non-car or homeowners and smokers before or during 

pregnancy. It is also noteworthy that these mothers reported higher levels of anxiety 

and depression across the timeline, but Cronin et al (2008) report that this was 

controlled for within the analyses. High-risk mothers also differed in their bedtime 

settling strategies including settling their infants in sub-optimal environments for 

sleep promotion (noisier and brighter), promoting less autonomous sleep behaviours 

and failing to adapt their settling strategies across time in response to their infant’s 

changing developmental needs. 

Cronin et al (2008) propose that their study demonstrates that psychosocial adversity 

does not affect neonatal self-regulation, infant state regulation or early sleep 

development, but sleep difficulties emerged in high-risk infants by 18 months 

postpartum. This suggests that difficulties were related to environmental factors, 

such as quality of caregiving and adversities present. Indeed, high-risk mothers were 

found to be less effective in promoting sleep development across infanthood but also 

experienced higher rates of anxiety and depression at all timepoints across the 

trajectory. This suggests that the adversities present were affecting the mothers’ 
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mental health, which in turn affected the quality of the settling strategies that they 

were using, which in turn influenced infant sleep development over time.  Notably, 

Cronin et al (2008) did not collect a range of multiple adversity data during the 

postnatal period; focusing exclusively on maternal anxiety and depression. 

Therefore, it is unknown what adversities were present postnatally that influenced 

both infant sleep development and maternal settling strategies. It is also important to 

consider that the sub-optimal settling strategies that mothers were using were learned 

behaviours acquired from their own caregivers as infants. Therefore, 

transgenerational factors may also have interacted with multiple adversities in these 

cases. 

It is also interesting that Cronin et al (2008) found no association between 

psychosocial adversities and neonatal self-regulation at ten days postpartum, as this 

suggests that these neonates were coping in the context of high adversities and may 

have been receiving adequate external regulation support from their mothers despite 

other challenges. Given that the NBAS can be used to examine neurobehaviours until 

eight weeks postpartum, Cronin et al (2008) could have utilised this again during 

their seven-week data collection session for further insights into self-regulation 

development. Inclusion of the Newborn Behavioral Observations (NBO) System 

(Nugent, Keefer, Minear, Johnson, & Blanchard, 2007) may have been a 

complementary method for this study and allowed self-regulation to be directly 

examined again at 12 weeks postpartum.  

 

2.5.5.5  Halligan et al (2013) 

Halligan, Cooper, Fearon, Wheeler, Crosby and Murray (2013) also focused on the 

impact of psychosocial adversities and emotional regulation, but in relation to 

externalising psychopathology. They were particularly interested in exploring if 

deficient emotional regulation was associated with high adversities and if this 

preceded and predicted the development of externalising behaviours. Also, if the 

quality of parenting behaviour, particularly maternal sensitivity, was associated with 

poor emotional regulation and subsequently contributed to the development of 

externalising behaviours. They also tested whether insensitive maternal behaviours 

were a result of infant behaviours.  
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Adversities of interest were similar to that of Cronin et al (2008) which were 

captured via a screening questionnaire prenatally and through maternal anxiety and 

depression questionnaires postnatally. 121 dyads were recruited during pregnancy 

from a hospital population and participated in the study until 12 weeks postpartum, 

105 participated until 12 months postpartum and 98 until 5 years postpartum, 

reflecting a 19% attrition rate over more than five years. Like studies previous 

discussed, all pregnancies were full-term and singleton. Notably, the timing of 

Halligan et al’s (2013) data collection matched that of Cronin et al’s (2008) between 

28 weeks gestation and 18 months postpartum with one exclusion of data collection 

at seven weeks postpartum.  

However, Halligan et al (2013) extended their study’s timeline by collecting final 

data at five years old. They also utilised the NBAS at two timepoints: ten days and 

four weeks postpartum, which provides a broader view of the neurobehaviours 

developed in utero and how the infant is adjusting to life outside the womb within 

their caregiving environments. Ongoing neurodevelopmental data was gathered via 

the BSID-II and partial LabTAB at 12 and 18 months postpartum. At five years old 

cognition was assessed via subscales of the Weschler Preschool and Primary Scale of 

Intelligence-Revised (WPPSI-R; Weschler, 1989) and self-regulation assessed 

through a novel buzz-wire test developed by the researchers.  

Maternal parenting behaviours were also assessed through observing mother-infant 

interactions at 12 weeks, 12 months, 18 months and five years postpartum. At 12- 

and 18-months mothers also participated in infant behaviour focused interviews. 

Finally, at five years children’s mothers and their teachers completed the Strengths 

and Difficulties Questionnaire (SDQ; Goodman, 1997; Goodman, Ford, Simmons, 

Gatward, & Meltzer, 2000). Therefore, this research adopted complementary mixed-

methods to comprehensively capture the neurodevelopmental trajectories of these 

children from pre-birth to five years old alongside maternal behaviours. 

Halligan et al (2013) found that risk of developing externalising behaviours was 

associated with poorer emotional regulation between 0 and 5 years postpartum in the 

context of high psychosocial adversity. Such adversity was also associated with less 

sensitive maternal behaviours across this timeline. Importantly, maternal behaviours 
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were observed to impact emotional regulation and externalising behaviours in real-

time independent of earlier parenting behaviours, with clear inter-relationships 

observed across the timeline. Notably infant emotional regulation at ten days and 

four weeks was not predictive of maternal sensitivity at 12 weeks postpartum, which 

indicates that maternal sensitivity is not shaped by infant behaviours during the first 

three months postpartum. Collectively the findings highlight that psychosocial 

adversities are pervasive to early neurodevelopment with the type, timing and 

intensity of adversities influencing both maternal behaviours and 

neurodevelopmental outcomes. While this study is methodologically robust it is 

noted that only psychosocial adversities (maternal anxiety and depression) were 

tracked across the full timeline, with the exception of the multiple adversity 

screening questionnaire utilised during pregnancy. Gathering broader adversity data 

at each timepoint would have deepened data analyses and may have helped identify 

key adversities that were continuing to press upon dyads at and between each 

timepoint.  

 

2.5.5.6  Levendosky et al (2006) 

Levendosky, Leahy, Bogat, Davidson and von Eye (2006) also examined the 

mediating role of maternal functioning upon infant externalising behaviours, but 

within the context of domestic violence and other adversities. They explored how 

past and present domestic violence influenced maternal mental health and parenting 

behaviours during the first year postpartum. Social support was also considered as a 

potential protective factor that could mediate the impact of maternal functioning on 

infant externalising behaviours. Adversities captured included domestic violence, 

maternal post-traumatic stress symptoms, distress, depression, self-worth and social 

support.  

Participants were recruited via a previous study conducted by Bogat, Levendosky 

and Davidson (1999). Notably, 203 participants from this study participated in 

Levendosky et al’s (2006) research and were originally recruited from over 50 

community-based sites including: health clinics, social services programmes, 

antenatal classes, legal agencies, domestic violence shelters and through community 

flyers. Therefore, although Levendosky et al (2006) utilised a convenience sample, 
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recruitment did not rely solely on hospital-based populations as demonstrated by the 

previous studies discussed. However, 63.1% of participants were white, 65.5% had 

further-higher educational backgrounds with a mean age of 26.8 years (range 18-40 

years). Notably, women with limited English were excluded, which reflects a trend 

observed in the other studies reviewed. It is unclear from Levendosky et al’s (2006) 

paper if all infants were born full-term and singleton or if these factors were 

considered within the analyses. 

Data was collected at two timepoints: during trimester three and one-year-

postpartum. Interview data was collected from mothers at both timepoints, but the 

researchers do not elaborate about the interview scripts or focus of these. Notably, 

only demographic and interview data were collected prenatally and expectant 

mothers were offered the choice of attending at home or the university. All other data 

was collected at one-year-postpartum and included seven maternal self-report 

questionnaires focusing on social support (Norbeck, Lindsey, & Carieri, 1981), post-

traumatic stress symptoms (Saunders, 1994), distress (Derogatic & Melisartos), 

depression (Beck, Ward, Mendelson, Mock, & Erbaugh, 1961), self-worth 

(Rosenberg, 1965) and domestic violence (Marshall, 1992).  

Importantly only exposure to domestic violence was captured across the study’s 

timeline, albeit retrospectively. Levendosky et al (2006) adapted Marshall’s (1992) 

Severity of Violence Against Women Scales (SVAWS) to generate a trajectory of 

domestic violence exposure from pre-pregnancy to one-year-postpartum and 

considered current and previous partners. Notably, this measure captures physical 

and sexual violence, but not psychological abuse. Therefore, this was not considered 

within the analyses and may have limited the researchers’ interpretations of the 

results. Furthermore, the recruitment criteria restricted participation to women who 

had been in a romantic relationship during the pregnancy, but it is not specified 

whether this must have been an abusive relationship. Therefore, the impact of 

positive romantic relationships may not have been considered within the analyses. 

Also, assuming this criteria did relate to abusive relationships it allows for exposure 

to domestic violence to range between six weeks and over one year between cases 

across the timeline. Therefore, whilst Levendosky et al (2006) broadly considered the 
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trajectory of domestic abuse between pre-conception and postnatally, and captured a 

measure of the intensity via the SVAWS, they do not consider the full range of types 

of domestic violence nor the specific timings. Therefore, this may have limited their 

analyses somewhat.       

The researchers also captured ten minutes of free play mother-infant interaction 

footage which was blind-coded using a triple coding system adapted from Ainsworth 

et al’s (1978), Lyons-Ruth and Zoll’s (1983) and Crittenden’s (1981) work. Blind 

coders were reported to be undergraduate students trained by a graduate student. 

However, whilst the graduate student monitored inter-rater reliability, and double-

coded were necessary, it is not specified if they were certified as reliable to code for 

research purposes using these measures and/or equipped to train others to do 

likewise. It is also highlighted that this pick-and-mix coding system may not retain 

the reliability or validity of the original coding systems once they were fragmented 

and merged. Furthermore, utilisation of mother-infant interaction footage was an 

opportunity for Levendosky et al (2006) to observe infant externalising behaviours 

directly rather than solely relying on maternal report via the Infant Toddler Social 

and Emotional Assessment (ITSEA; Briggs-Gowan & Carter, 1998). Instead the 

video footage was exclusively used to assess maternal parenting behaviours.  

Nevertheless, Levendosky et al’s (2006) study found that domestic violence 

negatively affected maternal parenting and infant externalising behaviours at one-

year-postpartum. Domestic violence was found to both affect infant externalising 

behaviours directly and indirectly through maternal functioning; a double whammy. 

However, domestic violence was found to directly influence maternal mental health 

and parenting behaviours separately, with historical domestic violence found to be 

more pervasive to maternal mental health and current domestic violence more 

detrimental to parenting behaviours; with lower maternal sensitivity and warmth, and 

higher hostility and disengagement, observed. Nevertheless, social support was also 

found to offer protective factors for both maternal mental health and infant 

externalising behaviours. This suggests that a relational-based intervention that 

promotes positive mother-infant interaction may prove beneficial to mothers and 

infants surviving domestic violence.  
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Whilst Levendosky et al (2006) did not capture a broader range of multiple adversity 

exposures across the research timeline, this was the only study reviewed so far to 

consider the impact of domestic violence on early neurodevelopment. Multiple 

adversity data collected across the timeline may have provided deeper theorisation of 

the partial model that Levendosky et al (2006) presents which highlights the dynamic 

relationships between domestic violence, maternal mental health, maternal parenting 

and social support that influence infant externalising behaviours. Given that 

historical domestic violence was found to be more pervasive to maternal mental 

health, and the symbiotic relationship between mother and child, this highlights the 

importance of considering the impact of historical trauma and abuse on attachment 

and suggests that Levendosky et al’s (2006) partial model proposed may benefit from 

psychanalytical theorisation. The findings also reiterate that the type, timing and 

intensity of adversity exposures are important for neurodevelopment and the 

development of the mother-infant relationship during the first year postpartum.  

 

2.5.5.7  Levendosky et al (2011) 

Levendosky, Bogat, Huth-Bocks, Rosenblum and von Eye (2011) also considered the 

impact of domestic violence in their study alongside maternal depression and 

household income within an attachment context. Notably, this was the only study 

reviewed which exclusively focused on attachment as an outcome, rather than a 

mediating factor in the context of neurodevelopment. It appears that, like 

Levendosky et al (2006), Levensky et al (2011) also recruited their 150 dyads from 

Bogat et al’s (1999) original community-based sample. Levendosky et al’s (2011) 

cohort show comparable demographics to Levendosky et al’s (2006) with 62% of the 

mothers being white, 68% completing further-higher education and aged between 18-

40 years. Again, Levendosky et al (2011) do not state if all infants were born full-

term and singleton or if these factors were considered within the analyses. However, 

unlike Levendosky et al (2006), these researchers specifically recruited pregnant 

women who had responded to flyers in the community.  

Interesting, two types of flyers were utilised: one which advertised a mother-baby 

study and another advertising a study with pregnant women who had experienced 

domestic violence. Initial recruitment also involved a telephone screening interview 
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which included the Conflict Tactics Scale (Straus, 1979) to identify women meeting 

the criteria. Participants were reportedly interviewed during trimester three and 

around children’s first to fourth birthdays. Again, Levendosky et al (2011) do not 

elaborate on the content of these interviews.  

In addition to interviews at each timepoint, mothers completed the Beck Depression 

Inventory (BDI; Beck et al, 1961) which indicated that 20-30% of the cohort 

returned scores above 12 which suggests depressive symptomology. They also 

completed the SVAWS at each timepoint which created a domestic violence 

trajectory from pre-pregnancy to four years postpartum. But, as discussed earlier, this 

limited the type of abuse to physical and sexual. Therefore, analyses did not explore 

any relationship between maternal psychological abuse and mother-infant 

attachment, nor examine any variances in how different types of relational abuse 

affect the stability of attachment. It is posed that excluded psychological and 

emotional abuse data may have limited the scope of the study’s analyses.  

In addition to adversity and maternal measures, Levendosky et al (2011) captured 

attachment data by utilising the SSP (Ainsworth et al, 1978) at one and four years 

postpartum. This is unusual as few studies reported demonstrate the use of the SSP 

beyond 12-18 months. Whilst this novel inclusion is progressive its developmental 

appropriateness, validity and reliability at four years of age must be questioned. 

Nevertheless, at one-year-old 56% of the infants were classified at secure, with the 

remaining 44% classified as avoidant (17.3%), ambivalent (16%) and disorganised 

(10.7%). However, at four years old more children were classified as secure (64%), 

avoidant (18.7%) and disorganised (14%), while much less were ambivalent (3.3%). 

This upward trend reflects that 44.3% of the dyads demonstrated attachment stability 

between one and four years postpartum which included secure classifications at both 

timepoints or a shift from insecure to secure. However, the authors highlight that 

these findings were not greater than chance.  

Nevertheless, mixed-analyses revealed a significant relationship between the 

intensity of domestic violence exposure and attachment stability over time. 

Specifically, dyads with secure-secure classifications at one and four years 

experienced consistently low levels of domestic violence, secure-insecure dyads 
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experienced low domestic violence that fluctuated and increased over time, insecure-

secure dyads experienced low domestic abuse that decreased over time, while 

insecure-insecure dyads experienced high levels of domestic abuse that increased 

over time. 

Curiously, Levendosky et al (2011) also found that mothers of girls returned higher 

depression scores during pregnancy and at four years postpartum, whilst mothers of 

boys returned higher scores at two years postpartum. While prenatal domestic 

violence, maternal education and income were found not to be significant factors, the 

analyses do not appear to have considered other gender differences, such as child 

behaviour, which may have impacted upon maternal mental health. It is also unclear 

if the impact of postnatal domestic violence was considered in these analyses which 

may have influenced both maternal mental health and child externalising behaviours. 

Further analyses also found a relationship between income and attachment 

trajectories, but this was only observed in dyads shifting from an insecure to secure 

classification whose income began low and increased over time.  

Ultimately, Levendosky et al’s (2011) study highlights that mother-child attachment 

develops dynamically in response to multiple adversities in the first years of life and 

that attachment security and repair is possible when specific adversities, such as 

domestic violence and income, remain stable or improve over time. Resilience and/or 

adaption may also have contributed to the positive outcomes reported. The findings 

further suggest that the type, timing and intensity of adversities experienced may be 

more influential on early attachment development than cumulative adversity 

exposure, similar to neurodevelopment.  

 

2.5.5.8  Martinez-Torteya et al (2017) 

Martinez-Torteya, Bogat, Lonstein and Granger (2017) extend the domestic violence 

literature further with their study which examined if individual differences in 

hypothalamic-pituitary-adrenal (HPA) and Sympathetic Nervous System (SNS) 

reactivity could moderate the internalising and externalising behaviours of infants 

who had been exposed to domestic violence in utero. The 182 mother-infant dyads 

were recruited through flyers posted in the community and through online social 
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media platforms. Participation criteria was again restricted to English-speaking 

mothers. All infants were born full-term and singleton. Interestingly, the criteria also 

insisted that mothers must be willing not to breastfeed their infant for two hours prior 

to their participation. Whilst Martinez-Torteya et al (2017) advise that this criteria 

was included to prevent breastmilk affecting infant’s saliva samples, it is posed that 

this raises ethical concerns around both nutrition and comfort restrictions being 

placed on infants who may have been used to feeding on demand and using the 

breast to self-soothe; which may have induced higher stress levels in breastfed babies 

before they were exposed to the research tasks. The researchers do not appear to have 

taken mode of feeding into account during analyses to identify any differences in 

breastfed versus bottle-fed infant reactivity which may have confounded results and 

limited deeper analyses. Similar to Levendosky et al (2006) and Levendosky et al 

(2011), this study required mothers to have been in a romantic relationship for a 

minimum of six weeks during pregnancy, which highlights again that the length of 

time that foetuses were exposed to relational trauma may have varied between six 

and 34 weeks plus.  

In addition to collecting prenatal domestic violence data, exposure to smoking, 

alcohol and drugs was captured prenatally. Maternal education, income, mental 

health difficulties and stressful life events data was captured at 12 months 

postpartum. Whilst this maternal self-report data was collected via several 

questionnaires utilised in previous studies, postnatal adversities was computed into a 

total cumulative score rather than considering the impact of the type, timing and 

intensity of each adversity. The exception was domestic violence, which was 

independently tracked from pregnancy to 12 months postpartum via the SVAWS. 

Infant social-emotional data was collected via maternal self-report using the ITSEA 

(Briggs-Gowan & Carter, 1998) at 12 months postpartum. Infants also directly 

participated in the Modified LabTAB Restraint procedure (Goldsmith, 1996) to elicit 

an emotional stress response. Salivary samples were collected before and at 20 and 

40 minutes post-challenge to measure cortisol to gain insights into activation of the 

HPA-axis in response to threat. Further saliva samples were collected at baseline, 

five and 20 minutes post-challenge to measure Salivary alpha amylase (Saa), an 

enzyme that indicates that the SNS has been activated.  
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The findings of Martinez-Torteya et al’s (2017) study suggest an association between 

prenatal exposure to domestic violence and internalising behaviours at 12 months old 

that is modified by asymmetrical HPA-SNS reactivity. The association was strongest 

in infants who demonstrated high-cortisol HPA reactivity and low Saa SNS 

reactivity. Infant externalising behaviours were also found to be associated with 

prenatal domestic violence exposure, with higher externalising behaviours also 

observed in infants who were male or of ethnic minority; suggesting these groups 

may be at increased risk. This was the only study to collect salivary samples from 

infant participants and highlights the importance of collecting multi-system data 

from both mothers and babies prenatally and postnatally to establish a 

comprehensive understanding of the impact of multiple adversities upon early 

neurodevelopment. The findings also indicate foetal programming occurred for these 

infants, which primed their nervous system to respond to threat in ways that was not 

conducive to optimal neurodevelopment from infancy. Their heightened 

asymmetrical stress response, perceiving frustration as threat, also reflected 

dissociation at a neurobiological level which may indicate vulnerability of 

developing complex psychological responses in response to threat later in life. This 

underscores the need for longitudinal studies to be conducted with high-risk 

populations from conception onwards.  

Martinez-Torteya et al’s (2017) findings echo those of Martinez-Torteya et al’s 

(2009) which found a 3.7 times higher incidence of internalising and externalising 

behaviours in children exposed to domestic violence. They also extend this work by 

focusing on an infant cohort and triangulating the evidence with cortisol sampling. 

Nevertheless, the analyses of the study may have been enhanced if the type, timing 

and intensity of each adversity of interest was tracked from pregnancy onwards and 

postnatal adversities were not collapsed into a sum total for ease of analyses. 

Nevertheless, Martinez-Torteya et al (2017) make an important contribution to the 

literature and demonstrate the importance of adopting a whole-system approach 

when investigating the impact of multiple adversities on early neurodevelopment.  
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2.5.5.9  Palmer et al (2013) 

The final article reviewed was Palmer et al’s (2013) study which demonstrated the 

largest original cohort with 1070 expectant mothers participating from trimester two. 

Notably, this study was interested in comparing ethnic differences in the 

neurodevelopment of black and white infants which was the only study reviewed 

which focused on such comparisons. Indeed, twice as many black dyads participated 

than white. Overrepresentation of black dyads was not observed in any other study 

reviewed which included multi-ethnic participants. Whilst it is admirable that Palmer 

et al (2013) sought to be inclusive and interested in examining the impact of multiple 

adversities for black and white infants, their paper was at times an uncomfortable 

read due to the language used to define groups as ‘blacks’ or ‘whites’. Referring to 

participants as black mothers or white infants may be deemed more respectful and 

politically correct for a 21st century paper. On a positive note, the minimum age of 

participants was 16 years old which also accessed a cohort of younger mothers (<18 

years) that were not represented elsewhere. However, like many studies reviewed, 

participants were recruited via hospital and community-based obstetric clinics. 

Pregnancies were also full-term and singleton. 

Palmer et al (2013) began data collection during trimester two with 1390 expectant 

mothers completing demographic and socioeconomic questionnaires originally. 

However, only 77% (1070) returned for follow-up at one-year-postpartum. More 

mothers who participated in the follow-up were reported as older with a higher 

education between groups. The subset of 297 infants who provided hair cortisol 

samples was also skewed towards female infants receiving Medicaid (medical 

assistance for low income families) from a two-parent family. However, at one-year 

follow-up no differences were found in maternal age, education or depression 

between groups. 

A range of maternal psychosocial measures was utilised in this study. During 

trimesters two to three maternal psychological symptoms and personality style was 

captured via questionnaires. At four weeks and one year postpartum depression was 

captured via the EPDS (Cox, Holden, & Sagovsky, 1987). Parenting stress and risk 

for physical child abuse was also captured via questionnaires at one year postpartum. 
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Like most of the studies reviewed, adversity data was captured through self-report 

questionnaires. Infant cognitive development was assessed at one year via the Bayley 

Scales of Infant and Toddler Development-Third Edition (Bayley-III; Bayley, 2006). 

Socioemotional development was also captured at one year via maternal report using 

the Brief Infant-Toddler Social and Emotional Assessment (BITSEA; Briggs-Gowan, 

Carter, Irwin, Wachtel, & Cicchetti, 2004). However, it is unclear why the 

researchers did not utilise the socioemotional dimension within the Bayley-III to 

assess this. Infant hair cortisol samples were also collected at one year alongside age, 

sex and growth measurements. 

Palmer et al’s (2013) study found several ethnic differences in infant socioemotional 

difficulties, stress responses and associated adversarial predictors. Overall, black 

infants appeared more vulnerable to developing social emotional problems and stress 

at one-year-old. A three-fold increase was reported for black infants developing 

socioemotional difficulties compared to white infants. Such black infants were also 

found to have had shorter gestations, lower birth weights and shorter height at one-

year indicating gene x environment interactions. White infants with socioemotional 

difficulties demonstrated lower cognitive functioning at one year. Therefore, 

ethnicity may offer some protective factors within a cognitive context.   

Predictors also differed between groups with lower maternal education, higher 

parenting stress and maternal distress, and higher cyclothymic personality scores 

being predictive of socioemotional problems in black infants; whereas Medicaid 

insurance, higher maternal depression at one year, higher parenting stress and 

maternal distress, higher cyclothymic personality scores and male sex predicted 

socioemotional problem in white infants. Notably, the white mothers reporting 

socioemotional problems in their infants had a higher body mass index pre-

pregnancy (BMI), which was an association not observed in white dyads reporting no 

socioemotional problems or in black dyads. This is particularly concerning when 

considering Mina et al’s (2017) findings associating very severe prenatal obesity 

with a range of neuropsychiatric conditions in childhood, which warrants 

longitudinal investigation of this relationship across ethnic groups.   
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Palmer et al’s (2013) study highlights that specific adversities appear more pervasive 

to neurodevelopment between ethnic groups and also identifies specific gender and 

BMI factors that may influence neurodevelopment within ethnic groups. Further, a 

critical window of vulnerability seems to appear for infants of white mothers 

suffering from higher postnatal depression around one-year-postpartum. Common 

adversities affecting the socioemotional development of both groups included higher 

parenting stress, maternal psychological distress and cyclothymic personality scores. 

However, the overall findings highlight the complexities of infant socioemotional 

development within a multiple adversity context with the type, timing and intensity 

of adversities interacting with genetic vulnerabilities according to ethnicity and sex.   

Palmer et al (2013) also found that higher infant cortisol was associated with both 

higher socioemotional problems and higher parenting stress. They also found that a 

higher maternal allostatic load (psychological distress and parenting stress) was 

associated with higher risk of infants developing socioemotional difficulties; 

suggesting that the type and intensity of specific adversities interacting in real-time is 

significant. These findings again highlight the symbiotic relationship between 

mothers and infants in the first year postpartum and the importance of adopting a 

dual approach to conducting research and developing interventions with high-risk 

groups. Indeed, an intervention focusing on positive mother-infant interaction may 

target mother-infant stress and socioemotional development in both groups and may 

prove particularly beneficial for black infants who demonstrated higher cortisol 

levels overall. 

The findings also highlight the convoluted relationship between maternal depression 

and infant outcomes with low maternal depression associated with high infant 

cortisol generally, but higher maternal depression at one-year-postpartum specifically 

associated with higher socioemotional problems in white infants. This warrants 

further investigation and again underscores the need for researchers track the type, 

timing and intensity of adversities that dyads are exposed to alongside developmental 

assessments. It also highlights the importance of specifically examining ethnic and 

sex differences within adversarial clusters.   
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Notably Palmer et al (2013) report that BITSEA (socioemotional) data was collected 

from all 1070 mothers and cortisol samples were taken from a subset of 297 infants. 

While the authors do not explicitly state how many infants were cognitively assessed 

with the Bayley-III, the data impressively shows that 1069 completed this 

assessment. Palmer et al (2013) also found only 12 infants to be classified as 

cognitively at risk. Closer inspection of the Bayley-III data further reveals that 85.5% 

of the total infants were classified as cognitively competent. Whilst this may reflect a 

degree of resilience or adaption in high-risk infants, it may simply demonstrate 

natural dispersion given that the study included a representative sample of expectant 

mothers attending clinics during the recruitment period who varied in their risk 

status.  

In conclusion, Palmer et al (2013) have made an impressive and important 

contribution to the literature. Their findings are the first to highlight clear between 

and within ethnicity group vulnerabilities in relation to the impact of multiple 

adversities on neurodevelopment before age two. Had their study captured a broader 

range of adversities across the timeline they may have advanced empirical 

knowledge further. Nevertheless, their findings give clear direction to future research 

by highlighting the wider gaps in knowledge that still exist within a multi-racial 

framework of early neurodevelopment for high-risk groups. They also re-emphasise 

the importance of examining the impact of the type, timing and intensity of adversity 

exposures rather than merely focusing on cumulative risk.  

 

2.6  Limitations of the Selected Studies 

A number of limitations were identified across the studies selected. White dyads 

were generally over-represented and ethnic minority dyads under-represented. 

Studies limited participation to English-speaking mothers, singleton pregnancies and 

full-term healthy infants. It is notable that six of the nine articles review stated that 

premature babies were excluded, while three articles made no comment about 

participants’ length of gestation. These limitations excluded ethnic diversity and 

insights into the impact of multiple adversities on premature infants, multiples and 

more vulnerable infants. It is noteworthy that a growing body of literature was 

incidentally observed during the literature search process that focused on the 
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neurodevelopment and/or attachment outcomes of premature babies; some within 

adversarial contexts. However, these articles either focused on the impact of 

premature birth, did not examine the impact of multiple adversities and/or did not 

meet the full review criteria. Therefore, there is a need for future research to include 

premature babies so that the impact of multiple adversity exposure on 

neurodevelopment and attachment can be examined within the context of gestational 

length. Whilst a range of collection methods were employed in the nine studies 

review, most data was generated via maternal self-report questionnaires.  

Whilst a constellation of adversities were of interest across studies, psychosocial 

adversities were the predominant focus, with domestic violence also of interest. 

Many other types of adversity exist that should be considered in the future. Further, 

adversities were often not collected consistently in longitudinal studies; creating gaps 

in knowledge and limiting insights into adversities impacting upon 

neurodevelopment and attachment in real-time. Systematically tracking the type, 

timing and intensity of adversities exposures at each timepoint is important to allow 

adversity, neurodevelopment and/or attachment trajectories to be compared.  

Recruitment via medical populations was over-represented with less studies 

recruiting via community and online methods. Several cohorts were skewed towards 

older mothers with higher educations. Some studies also recruited participants from 

the same pools, therefore reducing heterogeneity. Younger mothers (<18 years) were 

under-represented and dyads from high-income developed countries over-

represented. Some studies commenced postnatally and ended before year two. Other 

studies did not maximise the complementary methods available to capture 

neurodevelopment and/or attachment across the full 1001 critical days from 

conception to second birthday. The majority of studies focused on the impact of 

neurodevelopment, therefore attachment studies were under-represented. No studies 

equally focused on the impact of multiple adversities on neurodevelopment and 

attachment from conception to age two.  
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2.7  Limitations of the Literature Review 

This literature review sought to be comprehensive but does not claim to be 

exhaustive. Indeed, it is hoped that more than nine studies have been conducted this 

century which have focused on the impact of multiple adversities on 

neurodevelopment and/or attachment and have actively included babies in the 

process. Several practical limitations exist which may have limited the search results 

of this review, including:  

 

1. The 12 databases selected were considered most appropriate for the subject 

areas, but other resources are available that may return further results; 

2. The searches utilised key terms within the abstract fields. Future searches 

may prove more inclusive, and return greater results, if key terms were 

included in all fields; 

3. The three primary search terms used were considered the most common 

within the fields of interest and therefore utilised. Other terms do exist and 

future searches may benefit from extending terminology; 

4. The 18 additional search terms used in secondary searches were strategically 

selected, but were not exhaustive; 

5. The searches were restricted to English language publications based on Lim 

et al’s (2010) conclusions that high quality attachment research is published 

in English. However, exceptions may exist; particularly within 

neurodevelopmental literature. Therefore, removing this limiter may return 

more results; 

6. The articles selected were comprehensively reviewed but not systematically 

examined to establish their quality; 

7. The review was limited to the search period between 1st January 2000 and 

31st December 2019. Therefore, articles published prior to 2000 may have 

met the review criteria and new publications should return higher results in 

the future. 

 

It is appreciated that the parameters of the search criteria in this review may have 

screened out valuable studies in the field of adversities, neurodevelopment and 

attachment. However, in keeping with this doctoral research this literature review 
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sought to identify prospective studies that investigated the impact of multiple 

adversities on neurodevelopment and/or attachment before the age of two and 

included babies as active participants. The decision to only include studies which 

collected multiple adversity data at the same timepoints as neurodevelopmental 

and/or attachment data was made to safeguard against time delays between adversity 

exposures occurring and outcomes observed. Whilst this may have excluded studies 

demonstrating the Butterfly Effect, collecting adversity data across a study’s timeline 

or concurrently with outcome data was deemed more consistent with the interests of 

this doctoral research. Nevertheless, the minimal literature found highlights the 

urgency of making foetal-infant mental health a central focus of research agendas 

and funding priorities.    

 

2.8  Conclusions 

Through comprehensive literature searches nine relevant studies were found that met 

the review criteria, with the earliest study published in 2006. This reflects that this is 

a newly emerging field, but also highlights the need for greater investigation of the 

impact of multiple adversities on neurodevelopment and attachment before age two 

that actively involves babies. Collectively the literature reviewed here highlight the 

importance of longitudinally examining the impact of multiple adversities on 

neurodevelopment and attachment from conception onwards, and considering the 

quality of maternal mental health and mother-infant interaction as influential 

moderators. They also reiterate the need for future research to prospectively gather 

multiple adversity data concurrently with neurodevelopmental and attachment data to 

facilitate cross-comparisons and deeper analyses. Furthermore, the studies reviewed 

provide early indication that the type, timing and intensity of adversity exposure may 

be more important to early neurodevelopment and attachment than the total number 

of adversities experienced. Perhaps this is one of the most valuable contributions that 

this small body of work has collectively provided so far. 

Furthermore, the infants participating in these studies demonstrated how babies can 

and should be active contributors to our understanding of foetal-infant mental health 

and development. The studies also underscore the convenience bias towards 

conducting research with English-speaking families in high income countries to the 
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detriment of gaining insights into the impact of broader adversarial and ethnic factors 

influencing neurodevelopment and attachment before age two. Indeed, 

overrepresentation of white English-speaking participants, singleton pregnancies and 

full-term infants have so far limited empirical knowledge by reducing variability that 

is generated through diversity.  

Whilst many gaps in empirical knowledge presently exist within this fledgling field, 

this offers opportunity to foetal-infant mental health researchers to make valuable 

early contributions through original research. The subsequent chapters of this thesis 

present original research that prospectively examined the impact of multiple 

adversities on neurodevelopment and attachment between conception and four 

months postpartum. It also included both mothers and babies as active contributors.   
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CHAPTER 3  AIMS AND OBJECTIVES 

 

3.1  Introduction 

This chapter outlines the aims and objectives of this doctoral research, states the 

principle and secondary questions that the researcher endeavoured to answer and 

clarifies specific terminology that is used in later chapters. 

 

3.2  Research Aims 

This research aimed: 

1. To explore the neurodevelopmental trajectories of babies exposed to multiple 

adversities between conception and four months postpartum; 

2. To explore the attachment trajectories of dyads exposed to multiple 

adversities during this time; 

3. To explore whether the type, timing and intensity of the adversities 

experienced leads to differing neurodevelopmental and attachment 

trajectories observed. 

 

3.3  Research Questions 

This doctoral research endeavoured to answer the principle question: Can a Butterfly 

Effect be observed in the neurodevelopmental and attachment trajectories of babies 

exposed to multiple adversities from conception to four months postpartum?  

 

Also, seven secondary research questions: 

1. What neurodevelopmental trajectories do these babies follow from 

conception to four months postpartum?   

2. What attachment trajectories do these dyads follow from conception to four 

months postpartum? 

3. What adversities, including type, timing and intensity, are reported by these 

dyads?    

4. What other interrupting factors are reported by these dyads?   

5. Can any patterns be observed between the neurodevelopmental, attachment 

and adversity trajectories within or between these dyads?   
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6. How do the mixedmethods data triangulate within and between these dyads?   

7. What gaps in data or knowledge may be limiting analyses within and between 

these dyads? 

 

3.4  Clarifications of Terminology 

Often within the social sciences terminology can be interchangeably used to mean 

similar things which are actually conceptually different. For example, the term 

domestic abuse is commonly adopted within the UK, whilst the terms domestic 

violence and intimate partner violence are often adopted in the USA and other 

countries. It is posed that all such terms denote the same constellation of abuse. As 

the present study included such adversities and was based within Scotland the term 

domestic abuse was adopted and considered within the context of gender-based 

violence as defined by NHS Scotland and the Scottish Executive, as follows: 

“Gender-based violence (GBV) is a major public health, equality and human rights 

issue, which cuts across the whole of society. It encompasses a spectrum of abuse 

including domestic abuse, childhood sexual abuse, rape and sexual assault, sexual 

harassment, stalking, commercial sexual exploitation and harmful traditional 

practices such as female genital mutilation (FGM), forced marriage and so-called 

‘honour’ crimes’” (NHS Scotland, 2006).  

“Domestic Abuse (as gender-based) can be perpetrated by partners or ex-partners 

and can include physical abuse (assault and physical attack involving a range of 

behaviour), sexual abuse (acts which degrade and humiliate and are perpetrated 

against their will, including rape) and mental and emotional abuse (such as threats, 

verbal abuse, racial abuse, withholding money and other types of controlling 

behaviour such as isolation from family and friends)” (Scottish Executive, 2003).  

Furthermore, the terms foetus, neonate, infant and baby are used within later chapters 

of this thesis. In the main-part the term baby is adopted as it can be used 

interchangeably across the prenatal and postnatal timeline. However, when making 

points about more specific developmental stages the terms foetus or foetal is used to 

denote the prenatal period, or time during pregnancy, perinatal refers to the time 
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around birth and the early postnatal weeks, neonate or neonatal relates to the first 28 

days of postnatal life and infant refers to a baby older than this. Additionally, it is 

highlighted that Brazelton (1973) recognises neonates as babies up to eight weeks 

old for the purposes of the Neonatal Behavioral Assessment Scale examination: a 

method used within this doctoral research and discussed later. Therefore, there are 

occassions when the term neonatal is extended to the first eight weeks postpartum. 

Finally, the term neurodevelopmental trajectory refers to the neurodevelopmental 

pathway that each baby was observed to follow. Whereas, the term attachment 

trajectory specifically refers to the qualitative relational signature that was observed 

to develop between each mother and baby from conception. The term adversity 

trajectory refers to the adversities that were known to be present in each dyad’s case 

during the research period with particular attention paid to the type, timing and 

intensity of adversities recorded across the timeline. It is also noteworthy that other 

interrupting factors were recorded, but not controlled for, during data collection. 

These were extraneous variables that may have influenced the neurodevelopmental 

and attachment trajectories observed and were considered within the researcher’s 

analyses.   
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CHAPTER 4  METHODOLOGY 

 

4.1  Introduction 

This research sought to investigate the impact that multiple adversities may have on 

early neurodevelopmental and attachment pathways between conception and four 

months postpartum. To do this, expectant mothers who were identified as 

experiencing multiple adversities during pregnancy, by their local community-based 

midwifery and health visiting service in NHS Forth Valley, were invited to 

participate in this doctoral study named Project Butterfly. This chapter outlines the 

methodological components of this doctoral research and the analytical procedures 

that were employed to examine the data gathered. 

 

4.2  Methodological Approach and Conceptual Framework 

Multiple adversities during pregnancy and the postnatal period poses risk for mother 

and baby, yet little is known about the impact that such exposures have on early 

neurodevelopment and attachment. Project Butterfly is a prospective exploratory 

study that sought to observe the neurodevelopmental and attachment trajectories of 

babies born to women exposed to multiple adversities during pregnancy and beyond. 

It was anticipated that these adversities may include exposure to drugs (illicit, legal 

or prescribed), domestic abuse, inadequate nutrition, infectious diseases, maternal 

mental and/or physical ill-health, poor social support, poverty, stress and trauma. 

Therefore, Project Butterfly is an important study that presents the opportunity to 

answer the doctoral research questions posed.  

 

4.3  Design 

Project Butterfly adopted a prospective, mixed-methods, psychoanalytically 

informed, case series analysis approach within a constant comparison grounded 

theory (GT) framework. Increasingly, case study researchers are becoming more 

innovative in their application of case study methodology; combining qualitative and 

quantitative measures to capture and best understand the fullest picture of the case. 

Table 4 (p.92) outlines three such examples.  



 

                                                                                                                                                                                                                    

Author(s) Year Country Focus of Study Participants Measures 

Qualitative Quantitative 

Lewis & Miller. 2011 England Discourse between an 

educational psychologist 

and parent. 

1 case. 1. Interview 

(conversational    

  analysis). 

1. Interview 

(content analysis). 

Wilson et al. 2013 Scotland Mothers’ accounts of 

creating smoke-free homes. 

21 cases with 3 

nested cases. 

1. Motivational 

interviews;            

2. Semi-structured 

interviews. 

1. Changes in 

home air quality. 

Wittmann, 

Meder, & Stoll. 

2009 Switzerland Suffering and 

posttraumatic growth in 

women with Systemic 

Lupus Erythematosus 

(SLE). 

12 cases with 3 

nested cases. 

1. Interview;                                

2. Aspects of the 

Person’s Self 

(PRISM+). 

1. Assessment of 

Suffering 

(PRISM);                                                

2. Perceived 

Coping 

Resources;                   

3. Post-traumatic 

Growth Inventory;       

4. Health Related 

Quality of Life;          

5. Clinical 

Investigations: 

damage score, 

disease activity, 

blood and urine 

tests.  

Table 4. Three examples of mixed-methods case study research.
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4.3.1  Ontology and Epistemology 

The philosophical positions of the researcher are important to establish at the outset 

of any study. The assumptions of the researcher guides what they believe can be 

known about the world (ontology) and how they can acquire new knowledge 

(epistemology). Whaley and Krane (2011) address the quantitative versus qualitative 

debate and argue that researchers’ ontological and epistemological positions should 

rather be debated because whilst the rule of thumb is that “the question guides the 

method” more often “the epistemology guides the question”. Bahari (2010) echoes 

this and highlights the importance for researchers to understand the epistemological 

principles underlying their study’s methodology. These authors call for researchers to 

self-identify the ontological and epistemological positions of their research from the 

outset.  

Respectively, in preparing to undertake this multiple case study research the 

researcher utilised a personal journal to reflect upon the following questions, set out 

by Birks and Mills (2011), to identify her own perceptions of the world and to 

remain mindful of these during the research journey ahead:  

1. “How do we define our self? 

2. What is the nature of true reality? 

3. What can be the relationship between researcher and participant? 

4. How do we know the world or gain knowledge from it?” 

After reflection, the researcher responded as follows: “Our self is our self. It is our 

unconscious and conscious processes assimilating to make us a living being: human 

or non-human. Reality is an individual and collective experience shared by all living 

beings that have ever existed and those that have ‘lived’ in other ways in the natural 

world, such as tress, plants and coral reefs. We all share a reality. Reality is true and 

exists, but we each have our own subjective experience of that reality. The 

relationship between researcher and participant cannot be ignored. We cannot be a 

blank slate: a truly objective observer. We can but aspire to be objective, but must 

acknowledge our own background, lived experiences, presence in the moment and 

their impact on the emerging data for analysis to be pure and accurate. The quality 
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of the research relationship is vital for the case study data to flow from the 

participants in a pure way. For this to happen there must be trust. We come to know 

the world through our own experiences and through observing and listening to the 

experiences of others. The researcher must first use all of their senses and 

attunement to gain insight into the case, before using their intuition and intellectual 

skills to make meaning of the data. This breathes life into the case and allows this 

new knowledge to be shared with the world”.   

When considering Project Butterfly, this position is influenced by the researcher’s 

own lived experiences of multiple adversity, including domestic abuse throughout 

the perinatal period and beyond, and empirical understanding that the 

neurodevelopmental and attachment trajectories of babies are uniquely and 

fundamentally shaped by their early life experiences in utero and postpartum. As 

such, the researcher self-identifies that Project Butterfly is founded upon Feminist 

Post-positivist Critical Realist paradigms. This philosophical position is based upon 

the following beliefs: 

Feminist: The researcher believes that gender inequalities and power imbalances 

exist. Also, that the physical processes of pregnancy and childbirth are exclusively 

female experiences. This does not ignore fathers’ involvement but recognises that 

men do not experience the same degree of physiological or psychological change. 

This position also recognises that women suffer domestic abuse at higher rates than 

men, with increased risk occurring during the perinatal period. Thus, domestic abuse 

was anticipated to be an adversity affecting mothers and babies participating in 

Project Butterfly.   

Post-positivist: The researcher believes that human perception is fallible and that we 

can but aspire to draw close to the truth by using multiple methods to reduce error. 

Therefore, this position warranted that Project Butterfly adopt a methodological 

approach that utilised innovative multi-modal mixed-methods and triangulation to 

capture such knowledge as accurately as possible. These methods included Neonatal 

Behavioral Assessment Scale (NBAS; Brazelton & Nugent, 2011) examinations, 

Bayley Scales of Infant and Toddler Development-Third Edition (Bayley-III; Bayley, 
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2006) assessments, Infant CARE-Index (C-I; Crittenden, 2010) video footage, 

maternal interviews, questionnaires and infant growth measurements. 

Critical Realist: The researcher believes that there are “multiple ways of knowing” 

(Whaley & Krane, 2011). Therefore, Project Butterfly adopted a case series analysis 

approach within a grounded theory framework to capture real world knowledge 

whilst maintaining scientific rigour. To achieve this complimentary mixed-methods 

were employed to capture each mother’s subjective experiences through interviews 

and questionnaires. Objective physical measurements, neurobehavioural 

examinations and play-based assessments were utilised to gather neurodevelopment 

feedback directly from infants through the NBAS and Bayley-III, and to track their 

physical growth. Independent perspectives were also sought through blind-coders 

who analysed C-I video footage to provide additional insights into attachment 

trajectories. Cross-case findings were also discussed with academic and clinical 

supervisors to gain broader perspectives from theory and practice. The researcher’s 

training and experience as a psychodynamic counsellor was also utilised during data 

analyses to facilitate deeper understanding of how past and present adversities 

influenced neurodevelopment and attachment in real-time and to aid 

conceptualisation of a psychoanalytically informed grounded theoretical model that 

emerged from the data. 

 

4.3.2  The Case Study Approach  

A case study is a methodological approach that focuses on something of interest, in-

depth, and from different angles (Thomas, 2011). Qualitative holistic observation is 

of central importance to understand a case in its entirety rather than fracturing it into 

its component parts. Prospective case studies observe how something develops and 

unfolds over time in response to a particular event or exposure, whereas retrospective 

studies track backwards to find the source of an outcome. In this prospective case 

series study the development of early neurodevelopment and attachment pathways 

were observed in response to exposure to multiple adversities between conception 

and four months postpartum. 
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Traditionally considered a qualitative methodological approach, case study research 

has at times been criticised as being useful only to novel studies or for providing a 

‘catch-all’ approach to give small-scale research more scientific credibility (Yin, 

2009; Tight, 2010). However, those championing the approach emphasise its central 

importance to capturing the complexity of the social world whilst protecting the 

uniqueness of cases (Radley & Chamberlain, 2012; McLeod & Elliott, 2011). 

Classically, the case study has brought forth deeper knowledge and understanding of 

our world that we may otherwise not have had. Indeed, the seminal work of Dr T. 

Berry Brazelton and colleagues highlight the important role that case studies have 

served in shaping our understanding of newborns. Notably, three such examples 

include Brazelton (1961), Adamson, Als, Tronick and Brazelton (1977), and Als and 

Brazelton (1981). 

In the case study the researcher walks alongside the participant to gain insights into 

their lived experience and to ‘make meaning’ of the emerging data. Metaphorically it 

could be said that as we journey through life we carry a mental suitcase containing 

remnants of our past and at times make space for our future by discarding items as 

we go. The prospective case study approach adopted by Project Butterfly began with 

observing each mother during the prenatal period as she rummaged through her 

mental suitcase to explore the contents inside. As each case progressed, with the birth 

of a baby, the observational focus shifted to the dyad. Thus, the case study unfolded 

as the suitcases were emptied and repacked during each dyad’s research journey and 

presented an opportunity of privilege for the researcher as she considered their 

contents within the context of multiple adversities, early neurodevelopment and 

attachment. This approach presented valuable opportunities for the researcher to 

consider how items entered each mother’s suitcase in the first place, to understand 

the significance of these items for each mother during her pregnancy and beyond, 

and to identify any dynamic relationships that existed between the items within each 

mother’s suitcase and those of her baby’s. As such, Project Butterfly may be 

considered as an intergenerational, psychoanalytically informed, case series analysis.  

Case study research is increasingly utilised within social sciences and has 

demonstrated its effectiveness in helping researchers to understand complex issues at 
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individual and collective levels within the real world (Harrison, Birks, Franklin and 

Mills, 2017). Indeed, Holten, Hollander and de Miranda (2018) have demonstrated 

how case series analyses can helpfully provide insights of home-births in high-risk 

pregnancies and inform perinatal practice. However, Harrison et al (2017) highlight 

that case studies may be considered a method, rather than an explicit analytical 

approach. Mills (2014) explain that methods are the procedures and techniques used, 

whilst methodology is the analytical lens through which the data is viewed. Al 

Adwan (2017) recognises that case studies provide qualitative strategies that 

contextualise data and are particularly suitable for emerging fields of study but 

recommends combining this strategy with GT methodology to code and analyse the 

emergent data.  

 

4.3.3  The Grounded Theory Method 

This case series was positioned within a Grounded Theory (GT) framework. Ritchie 

and Lewis (2003) states that traditional case study approaches have been criticised 

for not employing standardised methodology to analyse the voluminous data that it 

generates and suggests that GT provides a robust framework to code and analyse 

case study data. Combining methods are also said to provide theories that are novel, 

testable and empirically valid. Kandasamy et al (2017) demonstrate how combining a 

case study approach with a GT method enabled them to increase understanding of the 

perinatal health beliefs within Indigenous communities in Canada by placing 

“precedence on Indigenous knowledge and world views while maintaining scientific 

rigour”.  

Glaser and Strauss’ (1965) seminal work exploring the ‘Awareness of Dying’ and 

subsequent  text ‘The discovery of grounded theory’ (Glaser & Strauss, 1967) offers 

researchers a systematic method for generating and interrogating data, through a 

constant comparison framework, as well as a means of inductively producing new 

theories borne from the data. Thus, this groundbreaking methodology offers social 

scientists the opportunity to discover or construct theories from the ground up, rather 

than more traditionally testing or refining theories deductively from the top down. 

 The researcher recognised the value that a GT approach would offer this doctoral 

research from the outset, given the study’s prospective approach within an emerging 
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field. More specifically GT was considered particularly suitable as a methodological 

approach to analyse the textual data using triangulation to conceptualise theory 

across the interviews, observations and assessments.  

Constant comparative approaches, such as Glaser and Strauss’ (1967) GT, have 

provided a rigorous scientific framework for social scientists seeking to generate 

theoretical models grounded in the data, but can present challenges for novice 

students to employ (Birks & Mills, 2011; Elliott & Higgins, 2012). Nevertheless, 

there is consensus that these approaches are valid in new research areas and bring 

context, depth and meaning to data that represent the complexity of human beings 

and their lived experiences; aspects that quantitative approaches alone cannot fully 

address. Indeed, Glaser (2001) explains “‘All is data’ is a well-known Glaser dictum. 

What does it mean? It means exactly what is going on in the research scene is the 

data, whatever the source, whether interview, observations, documents, in whatever 

combination. It is not only what is being told, how it is being told and the conditions 

of its being told, but also all the data surrounding what is being told”.  

Despite Glaser and Strauss’ legacy, much has been written about the divergent views 

that emerged between these first generation grounded theorists following Strauss and 

Corbin’s (1990) publication of the ‘Basics of qualitative research: Grounded theory 

procedures and techniques’ and Glaser’s critique that this text deviated away from 

the classical GT approach. Nevertheless, it is widely agreed that Glaser and Strauss’ 

original work has provided a springboard for second-generation grounded theorists to 

evolve this methodological framework in the advancement of social science. 

Notably, three main genres of GT that have emerged over the past 50 years include: 

traditional (Glaser & Strauss, 1965, 1967), evolved (Strauss & Corbin, 1990, 1994, 

1998; Clarke, 2005) and constructivist (Charmaz, 1995, 2006). Birks and Mills 

(2011) and Tie, Birks and Francis (2019) provide useful texts for novice researchers 

seeking to gain an overview of GT and establish their own philosophical position. 

The researcher acknowledges that her own position, and that of this doctoral 

research, best aligns with a traditional Glaserian “all is data” approach and utilises 

complementary methods to conceptualise a theoretical model that is grounded in the 

data, triangulated methodologically and authentically represents each case.  
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4.3.4  Mixed-methods, Complementarity and Triangulation 

Ritchie and Lewis (2003) defines case study research as centred around multiple 

perspectives grounded in a specific context and proposes that case series analyses 

afford cross-case comparisons which generate more generalisable theories from more 

valid and reliable data (Lawrence, 2010). Lopez, Bourgois, Wenger, Lorvick, 

Martinez and Kral (2013) outline five reasons for using multi-method integration to 

increase the exploratory potential and explanatory power of a study’s data, including 

bringing complementarity to the methodology “using one method to enhance results 

of another”. This was demonstrated in Project Butterfly by complementing NBAS 

examinations with Bayley-III assessments to track the neurodevelopment trajectories 

of babies prenatally to four months postnatally. Also, by complementing C-I video 

footage with maternal questionnaires and interviews to track the attachment 

trajectories of mothers and babies across this timeline.  

Kelle (2001) proposes that integrating multiple perspectives through 

complementarity, rather than simply seeking confirmation through data convergence, 

also offers alterative perspectives for triangulation. Further, Wagner, Davidson, 

Pollini, Strathdee, Washburn and Palinkas (2012) highlight the initial challenges for 

researchers faced with discrepant and non-converging mixed-methods results, but 

argue that this brings opportunity for deeper analysis and consideration as to why 

these discrepancies exist; ultimately returning more comprehensive insights into 

complex data that single methods alone may not have achieved. Furthermore, mixed-

methods research within new areas brings early opportunity to identify potential 

methodological pitfalls, and to suggest practical solutions, to guide future research. 

Therefore, the mixed-methods case study approach adopted by Project Butterfly 

within a GT framework offered multiple opportunities to generate knowledge that 

will be valuable in the clinic, the academy and the family home.  

 

4.4  Setting 

This research was set within a community-based midwifery and health visiting 

service within NHS Forth Valley in Scotland, UK. All research sessions were 

conducted within each dyad’s home.  
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4.5  Participants 

Pregnant women, aged 16 years or over, were invited to participate in this research. 

Participants were identified and recruited via the midwifery and health visiting team 

within this Health Board. These were expectant mothers already known, by the 

midwifery and health visiting team, to be experiencing adversities during their 

pregnancy. Midwives and health visitors facilitated the recruitment process by:  

1. Identifying pregnant women that they knew to have experienced multiple 

adversities during their pregnancy with an expected date of delivery during 

the research period; 

2. Informing these women about Project Butterfly and the opportunity to 

participate; 

3. Providing these women with the study’s Participant Information Sheet;  

4. Liaising with the researcher to help set-up a private informal information 

meeting between the researcher and women who were interested in 

participating. 

Subsequently, five pregnant women agreed to participate. Participants were also 

babies born to these women. Therefore, a total of ten participants took part in Project 

Butterfly: five mothers and five babies. Furthermore, all five dyads completed the 

study and maintained 100% attendance throughout. 

 

Note: In addition to recruiting participants via NHS Forth Valley, every Scottish 

Women’s Aid group (n=44) were invited to take part of which five agreed: East 

Dunbartonshire, East and Midlothian, Edinburgh, Shakti, and West Lothian. 

Furthermore, Mellow Parenting and Stepping Stones North Edinburgh also agreed to 

assist with recruitment. However, no participants were identified through these 

organisations. Therefore, all five dyads were recruited through NHS Forth Valley. 

 

4.5.1  Participant Inclusion Criteria  

Adversities are often non-discriminatory: affecting women across culture, class, 

nationality, ethnicity, religion, ability and age. Therefore, an all-inclusive approach 

was adopted to include women from all walks of life who faced multiple adversities 
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during their pregnancy. Women accessing services through the participating 

community midwifery and health visiting team within the recruitment period, who 

were known to be affected by multiple adversities during their pregnancy, were 

invited to participate. Plans were in place for the researcher to take guidance from the 

team if English was not the first language of any women wishing to participate. In 

such circumstances, an interpreter would have been employed to facilitate 

participation for such women. However, these measures were not required as English 

was the first language of all five mothers who participated in Project Butterfly. 

 

4.5.2  Participant Exclusion Criteria  

Whilst an inclusive approach was adopted, the researcher outlined circumstances 

where participation would not be in a mother and baby’s best interest. Therefore, it 

was pre-planned that the following dyads would be excluded from Project Butterfly: 

1. Babies who were too ill post-birth to continue their participation; 

2. Mothers who were too ill post-delivery to continue their participation; 

3. Babies who were to be legally removed from their mother’s care. 

 

However, none of these circumstances were relevant to the five dyads who 

participated.  

 

4.6  Measures 

Pre-participation Information: 

1. Project Butterfly Participant Information Sheet (Appendix 3)  

 

Written Consent: 

1. Project Butterfly Participant Consent Form (Appendix 4)  
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Adversities and Protective Factors Data Sources:  

1. Project Butterfly Prenatal Questionnaire (Appendix 5) 

2. Project Butterfly Perinatal Questionnaire (Appendix 6) 

3. Project Butterfly Postnatal Questionnaire 1 (Appendix 7) 

4. Project Butterfly Postnatal Questionnaire 2 (Appendix 8) 

5. Edinburgh Postnatal Depression Scale-Modified (EPDS-M; Appendix 9) 

6. Major Life Events Inventory-Perceived Stress Scale (MLEI-PSS; Appendix 

10) 

7. Index of Spouse Abuse Scotland 1 (ISA Scotland 1; Appendix 11) 

8. Index of Spouse Abuse Scotland 2 (ISA Scotland 2; Appendix 12) 

9. Brazelton Neonatal Behavioral Assessment Scale (NBAS) Assessment 

Feedback Questionnaire (Appendix 13) 

 

Neurodevelopmental Data Sources:  

1. Neonatal Behavioral Assessment Scale (NBAS; Brazelton & Nugent, 2011) 

2. The Bayley Scales of Infant and Toddler Development-Third Edition 

(Bayley-III; Bayley, 2006) 

 

Attachment Data Sources: 

1. Project Butterfly Prenatal Questionnaire (Appendix 5) 

2. Project Butterfly Perinatal Questionnaire (Appendix 6) 

3. Project Butterfly Postnatal Questionnaire 1 (Appendix 7) 

4. Project Butterfly Postnatal Questionnaire 2 (Appendix 8) 

5. Infant CARE-Index (C-I; Crittenden, 2010) 

6. Maternal Interviews (Appendix 14) 

 

It is noteworthy that the Project Butterfly Participant Information Sheet, Consent 

Form, Prenatal Questionnaire, Perinatal Questionnaire, Postnatal Questionnaire 1, 

Postnatal Questionnaire 2 and Brazelton NBAS Assessment Feedback Questionnaire 

were wholly designed by the researcher.  
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Notably, the Pre-, Peri- and Postnatal Questionnaires gathered demographic, health, 

adversity and protective factor data. These questionnaires also captured maternal 

reflections data related to life in general, about the baby and the emerging attachment 

relationship across the research timeline. The researcher developed Maternal 

Reflections Classification Guides, shown in tables 5 (p.103) through 7 (p.104), to 

qualitatively code mothers’ responses to these questionnaire items as either positive, 

negative, ambivalent or neutral. The practical utility of these guides was tested by the 

researcher and seven health visitors (HVs) who used them to rate the maternal 

reflections data gathered via Project Butterfly questionnaires. The HVs ranged in 

work experience between three and 30+ years, thus their collective efforts provided 

valuable stakeholder input to Project Butterfly and fostered Patient and Public 

Involvement. Maternal reflections were presented alongside maternal interview data 

to facilitate triangulation and cross-case comparisons across the timeline.  

 

Maternal Reflections Classification Guide (General) 

Classification Description 

Negative Mother’s response is pessimistic, reflecting poor emotional 

wellbeing and a negative appraisal of herself, the pregnancy, 

motherhood and/or life in general. 

Ambivalent 

 

Mother’s response is both positive and negative, reflecting 

mixed emotional wellbeing and a polarised appraisal of herself, 

the pregnancy, motherhood and/or life in general. 

Positive 

 

Mother’s response is optimistic, reflecting good emotional 

wellbeing and a positive appraisal of herself, the pregnancy, 

motherhood and/or life in general. 

Neutral 

 

Mother’s response is neither positive nor negative, reflecting 

emotional distance, apathy and a detached appraisal of herself, 

the pregnancy, motherhood and/or life in general. 

Table 5. Classification guide for maternal reflections generally.  
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Maternal Reflections Classification Guide (Baby) 

Classification Description 

Negative Mother’s response is unaffectionate, reflecting coldness, 

resentment and/or a negative appraisal of her baby. 

 

Ambivalent 

 

Mother’s response is both positive and negative, reflecting 

mixed emotions and/or a polarised appraisal of her baby.  

 

Positive 

 

Mother’s response is affectionate, reflecting warmth, 

appreciation and/or a positive appraisal of her baby.  

 

Neutral 

 

Mother’s response is neither positive nor negative, reflecting 

distraction away from her baby and/or a disconnected appraisal 

of her baby. Evidence of empathy may be no more than that of a 

caring bystander. 

Table 6. Classification guide for maternal reflections about the baby. 

 

Maternal Reflections Classification Guide (Attachment) 

Classification Description 

Negative Mother’s response is unloving, reflecting an insecure 

relationship that lacks maternal warmth and protection. She 

shows little interest in meeting her baby, avoids contact and/or 

does not enjoy spending time together. Caring for her baby is a 

burden. 

Ambivalent 

 

Mother’s response is both positive and negative, reflecting an 

insecure relationship that shows some maternal warmth and 

protection. She is polarised about preparing for her baby’s birth, 

seeking contact and/or spending time together. Caring for her 

baby is somewhat rewarding. 

Positive Mother’s response is loving, reflecting a secure relationship that 

exudes maternal warmth and protection. She is enthusiastic 

about meeting her baby, readily seeks contact and/or enjoys 

spending time together. Caring for her baby is generally 

rewarding.  

Neutral 

 

Mother’s response is neither positive nor negative, reflecting an 

insecure attachment relationship that lacks authentic maternal 

warmth and protection. She is apathetic about meeting her baby, 

limits contact and/or is emotionally detached about spending 

time together. Caring for her baby is functional.  

Table 7. Classification guide for maternal reflections about attachment. 

 

Further, the researcher gathered infant growth data (weight, length and head 

circumference) from birth to four months postpartum. Mrs Sheila Atalla: an 

experienced Health Visitor within the participating NHS Board who also acted as 
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Clinical Supervisor, taught the researcher how to collect this data and assisted her in 

interpreting the cross-case growth data within the context of multiple adversities and 

(a)typical infant development.  Thus, providing further stakeholder input and Patient 

and Public Involvement. 

Furthermore, the following validated measures, designed by other scholars, were 

included in this research and, where appropriate, modified to meet the present 

study’s requirements as described below: 

EPDS-M: This questionnaire is a slightly modified version of the ten-item 

Edinburgh Postnatal Depression Scale (EPDS) developed by Cox, Holden and 

Sagovsky (1987) in that the request for personal information: name, contact details, 

and date of birth of mother and baby has been removed. This was to protect the 

identity of participants. Instead a unique identifier was noted on each participant’s 

questionnaire. No other changes were made. EPDS scores were gathered from each 

mother at three time-points: trimester three of pregnancy, six weeks and four months 

postpartum. Findings were presented in a visual display to facilitate within and 

between case comparisons across time. The EPDS reports α-coefficient 0.87.  

 

MLEI-PSS: This questionnaire was an adapted and extended version of Newton, 

Webster, Binu, Maskrey and Philips’ (1979) Modified Life Events Inventory 

(MLEI): a 33-item inventory identifying major life events that have occurred in a 

person’s life in the previous 12 months and provides one global major life events 

score. This scale was originally validated by pregnant British women and therefore 

proved suitable for the present research. The data was analysed in accordance with 

the originators’ guidelines to identify a global life events score and to consider these 

events in the context of neurodevelopmental and attachment trajectories. To aid these 

analyses a timeline measure was added to identify if the timing of major events 

influenced these pathways. 

The researcher also extended the inventory by including a Perceived Stress Scale 

(PSS) for women to rate how much stress these events elicited for them on a scale of 

1-100. The PSS furnished an item-by-item analysis of how women perceived such 

events in 21st century Scotland compared to women in England over 30 years ago 
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and reflects Newton and colleagues’ methodological approach to rating the items. 

The researcher also slightly modified the original wording of some items to reflect 

current terminology and political correctness, such as changing item ten: “Undue 

worry over having a handicapped child” to “Undue worry over having a baby with a 

disability” and replacing the word “jail” with “prison” in item 28. Item 22 was also 

changed from “You are made homeless (or have to sleep in hostel or sleep rough)” 

to “You are made homeless (or have to stay in a women’s refuge, hostel or sleep 

rough)” to reflect the inclusion criteria for women affected by domestic abuse within 

this research.  

The originators duplicate items by making distinctions between husband, head of 

household and boyfriend for several items, but the researcher believes that present-

day liberal society in Scotland does not make the same level of distinction between 

relationship status today and therefore referred to “husband or partner” in items 6, 

12, 15, 16, 17, 20, 25 and 28 to reflect this; making the inventory more current, 

streamlined and shorter at 28 items. In considering the statistical weightiness of these 

items, the researcher used the originators’ marital relationship scores when 

calculating women’s global score and compared these with participant’s PSS scores 

to verify accuracy of coding and to aid further analysis. MLEI-PSS scores were 

gathered from each mother at three days postpartum to capture major life events data 

over the previous 12 months. Therefore, from a few month’s pre-conception.  

 

ISA Scotland 1 and 2: This questionnaire is an adapted and extended version of the 

Index of Spouse Abuse (ISA) developed by McIntosh and Hudson (1978) and 

reported by Hudson and McIntosh (1981): a 30-item questionnaire developed to 

identify two types of domestic abuse that women have experienced from a male 

partner at any time. This questionnaire reports α-coefficient >0.9 and returns two 

scores: (i) Physical abuse and (ii) Non-physical abuse. At its core the ISA Scotland 

contains the original ISA questionnaire in its entirety. The researcher made one 

change to the original ISA: replacing the word “school” with “college” in item 18, 

which now reads “Feels that I should not work or go to college”; thus, aligning to 

British terminology and precluding misinterpretation. Data was analysed according 

to the original guidelines.  
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For the present research, this questionnaire was also extended to identify the timing 

of domestic abuse women experienced before pregnancy, during pregnancy and in 

the postnatal period. Also, participants were asked to qualitatively rate whether the 

domestic abuse experiences, disclosed in this questionnaire, caused them Mild, 

Moderate or Severe stress or distress. Ultimately the ISA Scotland placed all Project 

Butterfly participants on a continuum of domestic abuse exposure and identified the 

type, timing and intensity of abuse to assist neurodevelopmental and attachment 

trajectory case analyses. This also offered a comparative measure of how women 

perceived such events in 21st century Scotland compared to American women who 

rated the scale over 30 years ago. ISA Scotland scores were gathered from each 

mother at three time-points: trimester three of pregnancy, six weeks and four months 

postpartum to track domestic abuse exposure between conception and four months 

postpartum. Findings were presented in a visual display to facilitate within and 

between case comparisons across time.  

 

Scottish Index of Multiple Deprivation (SIMD16): Participants’ were requested to 

state their postcode within the Project Butterfly Prenatal and Postnatal 

Questionnaires to obtain a socioeconomic deprivation score for participants via the 

SIMD 16 (Scottish Government, 2016) which utilises census data gathered during 

the present study’s data collection period. This decile score was calculated using the 

Scottish Government’s official SIMD16 website www.simd.scot, with a score of one 

representing geographical areas of greatest multiple deprivation and a score of ten 

representing the least deprived areas. SIMD scores were gathered from each mother 

at three time-points: trimester three of pregnancy, six weeks and four months 

postpartum to track geographical multiple deprivation exposure between conception 

and four months postpartum.  

 

NBAS: The Neonatal Behavioral Assessment Scale (NBAS) is a 53-item physical 

examination designed by Brazelton (1973) and colleagues to ascertain the 

neurobehavioral functioning of babies up to eight weeks old. Neurobehaviours are 

observable behaviours that indicate the level of maturity and functioning of the brain 

and nervous system. Researchers have used a variety of approaches to analyse the 
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intricate data produced by NBAS examinations including item-by-item analysis, 

cluster analysis and factor analysis. However, Lester’s (1982; 1984) seven cluster 

scoring system has become the most commonly adopted approach by researchers.  

These neurobehavioural clusters are:  

1. Habituation; 

2. Orientation; 

3. Motor; 

4. Range of State; 

5. Regulation of State; 

6. Autonomic Stability; 

7. Reflexes.  

Test-retest reliability is not appropriate due to rapid developmental changes 

occurring during this period. However, inter-rater agreement ranges from 0.84-0.99 

(Brazelton and Nugent, 2011). Reliability ≥0.9 under exam conditions is required to 

be certified. The researcher attended training and gained certification as an NBAS 

examiner in January 2014. 

NBAS scores were gathered from babies at two time-points: three days and six 

weeks postpartum, to track neurodevelopment between conception and six weeks 

postpartum. The researcher approached data analysis by initially coding each NBAS 

examination following the original guidelines described by Brazelton and Nugent 

(2011). The researcher then utilised and extended Lester’s (1982; 1984) cluster 

approach by generating visual displays of nine clusters:  

1. Habituation; 

2. Orientation; 

3. Motor; 

4. Range of State; 

5. Regulation of State; 

6. Autonomic Stability; 

7. Reflexes; 
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8. Smiles; 

9. Supplementary items. 

These visualisations summarised the findings of neonates’ NBAS examinations in an 

accessible way that facilitated analyses across the dimensions of neurodevelopment 

within and between cases across time.  

 

Bayley-III: The Bayley Scales of Infant and Toddler Development-Third Edition 

(Bayley-III; Bayley, 2006) is an infant play-based and caregiver report-based 

assessment originally designed by Bayley (1966) to examine neurodevelopmental 

progress in infants between one and 42 months of age. The items assess five 

dimensions of neurodevelopment:  

1. Cognition;  

2. Language; 

3. Motor;  

4. Social-emotional;  

5. Adaptive behaviour.  

The researcher attended training and received certification to conduct Bayley-III 

assessments in November 2013. Bayley-III scores were gathered from infants at one 

time-point: four months postpartum. Individual case coding followed the original 

guidelines. Scaled scores, percentile rankings and developmental age were reported 

based on composite scores of subtests and presented in visual displays to facilitate 

cross-case comparisons. It is noteworthy that scaled scores between eight and 12 are 

considered within the average neurodevelopmental range according to the original 

guidelines, with scores below eight highlighting a need for referral to a family doctor 

or paediatrician for further assessment.  

 

C-I: The Infant CARE-Index (C-I) developed by Crittenden (2010) allows three 

minutes of free-play parent-infant interaction to be analysed via video footage. In 

addition to assessing the developmental appropriateness of these interactions, the C-I 

measures the following interactive qualities:  
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1. Global synchrony of parent and infant; 

2. Sensitive, controlling (covert and overt) and passive (active and passive) 

maternal behaviours; 

3. Cooperative, compulsive, difficult and passive infant behaviours. 

Global synchrony is a gut instinct measure of developmental risk that a coder rates 

when observing C-I video footage. This measure is scored on a 14-point scale in 

accordance with the coding manual (Crittenden, 2010). Scores between zero and four 

denote the at-risk range, with zero representing the highest risk. It is recommended 

that dyads scored within this range are referred for specialist intervention. Scores of 

five and six denote the inept range. It is suggested that dyads scored within this range 

may benefit from intervention. Scores between seven and ten denote the adequate 

range, meaning that dyadic interactions are considered good enough to progress 

infant development. Scores between 11 and 14 denote the sensitive range, with 14 

representing the optimum score. Sensitive global synchrony is considered the most 

conducive to optimal development. 

Individual C-I video footage also allows nine qualitative characteristics of parent-

infant interaction to be assessed and translated into quantitative data for cross-case 

analyses. These characteristics are also scored on a 14-point scale in accordance with 

the coding manual (Crittenden, 2010), with zero denoting that a characteristic was 

not observed at all during the interaction and a gradual increase in the score 

reflecting increasing presence of the characteristic.  

Further, the presence of some types of interaction are more desirable than others, 

with optimal parent-infant interaction observed as sensitive and cooperative. The 

presence of other types of interactive behaviour can also be a cause of concern and 

can provide deeper insights into parent-infant mental health and risk of abuse. For 

example, maternal covert control may be considered more concerning than overt 

control due to the mother making conscious efforts to conceal her controlling 

behaviour. Also, active passivity is often observed when a mother is interacting 

animatedly but in accordance with her own mental script of how she believes the 

interaction should unfold rather than responding in an attuned way to her infant’s 

behaviour. If the video screen were to be split in this instance, it would look like the 
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mother and infant are in two different conversations. This type of interaction can also 

be observed in cases were a serious mental health condition, such as schizophrenia, is 

present.  

Contrary to active passivity, unresponsive passive maternal interactions are 

predominantly flat and can also be observed in cases where postnatal depression 

(PND) is present. In this type of interaction the mother may accurately appraise her 

infant’s behaviour but may not response sufficiently or at all. Equally, passive infant 

behaviour is also observed as flat and is usually accompanied by low physiological 

arousal in the baby. While this may suggest a very chilled-out infant, such behaviour 

can often mirror unresponsive passivity in the mother and can also be observed in 

infants where there are concerns with poor motor development and core 

physiological strength of the torso.  

Whilst difficult behaviour can signify disequilibrium in the infant, the presence of 

difficult infant behaviour during interaction can also highlight that the infant is 

allowed to express their difficult behaviour. Therefore, while difficult behaviour may 

increase an infant’s risk of abuse, this behaviour can also signify that abuse is less 

likely to be present at that time.  

However, the presence of compulsive infant behaviour is always concerning. This is 

adapted self-protecting behaviour employed by the infant in response to risky or 

abusive interactions with caregivers. It can be easy to miss compulsivity due to its 

subtlety and mimicry of cooperative or passive behaviour. Nevertheless, it is 

distinguishable from the latter due to the high tone and physiological arousal that 

accompanies compulsivity. Compulsive behaviour can include smiles that are quick 

to appear and disappear and that do not light up the infant’s eyes, few or strained 

vocalisations, avoiding eye contact or appearing visually locked-on to the caregiver 

during interaction. Also, in older infants and toddlers, slight delay in motor 

movements can be observed. For example, when reaching out for an object an infant 

may hesitate or pause, which reflects that a cognitive process has occurred before the 

infant fully executes or retracts from the action.    



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                              112                                                                                                                                                                                                                                                                                                                                                             

C-I video footage was gathered at two time-points: six weeks and four months 

postpartum to track the development of maternal-infant interaction between birth and 

four months postpartum. It is noteworthy that a central feature of interest when 

observing dyadic interaction between birth and three months postpartum is the 

infant’s ability to regulate their physiological arousal and the parent’s effectiveness 

as external regulator. Between three and six months postpartum, the focus shifts to 

interactive turn-taking. Although the researcher completed C-I training prior to data 

collection, the C-I data gathered in this research was coded by an independent blind-

coder qualified to code for research purposes. According to the guidelines C-I coders 

must achieve ≥0.70 reliability to be certified to code for research purposes. 

Additionally, the C-I data of one case, representing 20% of the data, was coded by a 

second certified blind-coder to compare inter-rater reliability. Following individual 

coding, cross-case C-I data was translated into visual displays to facilitate within and 

between case comparisons across time.  

Maternal Interviews: A series of short semi-structured maternal interviews were 

conducted at three time-points (late trimester three, six weeks and four months 

postpartum) to gain insights into the development of the mother-baby relationship 

from conception to four months postpartum. On average, interviews lasted around 

10-15 minutes, but ranged from 7 minutes to 27 minutes in length.  The interview 

questions were as follows: 

Prenatal Interview (late trimester three): 

1. Take a moment to think back to when you first discovered that you were 

pregnant. What thoughts and feelings did you have about the pregnancy at 

that time? 

2. Moving on in your pregnancy. What thoughts and feelings have you had 

about your baby and yourself over the past few months?  

 

First Postnatal Interview (around six weeks postpartum): 

1. Thinking about when your baby was born. What was it like getting to know 

your baby during those first hours and days?                                                          
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2. Looking back over the past six weeks. What has the relationship between you 

and your baby been like?  

 

Second Postnatal Interview (around four months postpartum): 

1. Looking back over the past few months, since your last research session. 

What has the relationship between you and your baby grown to been like? 

2. Turning now to the future. What hopes or concerns do you have for you and 

your baby in the months and years ahead?  

 

Following maternal interview collection, transcription and data anonymisation, the 

researcher followed a dual time-series analysis process to explore how maternal 

reflections within and between cases evolved over time using a two-phase procedure: 

During phase one the researcher classified the quality of maternal reflections 

gathered via questionnaire and semi-structured interview data between conception 

and four months postpartum. This allowed comparisons to be made between 

reflections expressed via questionnaires and interviews across the timeline. 

Questionnaire data specifically focused on the quality of maternal reflections 

generally, about the baby and attachment during pregnancy, around birth, from birth 

to six weeks postpartum and from six weeks to four months postpartum. Interview 

data focused on the predominant quality of maternal reflections during pregnancy, 

from birth to six weeks and from six weeks to four months postpartum. This was 

achieved by analysing the predominant quality of maternal reflections across the 

timeline represented via open codes assigned to interviews during the initial coding 

stage for each case. Maternal reflections captured through questionnaires and 

interviews were classified as positive, neutral, ambivalent or negative across the 

timeline and compared within and between cases.  

During phase two the researcher adopted a qualitative approach to analysis within a 

psychoanalytically informed constant comparison GT framework. Through a process 

of initial, intermediate and theoretical coding of semi-structured interview data, 

cross-case core categories were identified enabling deeper insights into maternal 

reflections and key interactions from conception to four months postpartum. 
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Importantly, phase two utilised an emergent, whole data, approach to identify 

psychoanalytically informed core concepts and produce a grounded theoretical model 

based on triangulated data evidence, as follows:  

Initial coding: Using a convergent approach the researcher drilled down into the 

interview transcripts of each case to fracture the data, silence noise and thematically 

identify open codes within each time period: pregnancy, birth to six weeks and six 

weeks to four months postpartum. These open codes were collated and summarised 

in a table for each time period. The purpose of this table was to allow the 

predominant quality of maternal reflections during each time period to be classified 

as positive, neutral, ambivalent or negative for each case. This facilitated 

comparisons between maternal reflections gathered via questionnaire and interview. 

Following qualitative classification of the open codes, the researcher compared the 

open codes for each case within each time period to identify psychoanalytically 

informed categories representing open codes that were conceptually similar. 

Throughout initial coding the researcher kept memos and referred to the open codes 

within the worked transcripts where necessary for conceptual clarification. 

Intermediate coding: Using an emergent approach to conceptually re-connect the 

data, the researcher qualitatively compared the convergent categories identified 

within and between cases during the initial coding phase across the timeline. 

Through this process the researcher grouped categories together that were 

conceptually linked and identified core categories emerging at a higher conceptual 

level; thus, some categories became sub-categories to the core categories over time. 

Throughout intermediate coding the researcher viewed the emerging data through a 

psychoanalytical lens, continued to keep memos and referred to the initial coding 

documents for conceptual clarification in situ.  

Advanced coding: Using a psychoanalytically informed time-series analysis 

approach to conceptualise the data, the researcher reflected theoretically upon the 

cross-case core categories that emerged across the timeline and considered how these 

may have interacted in these cases. Through this process of theoretical integration 

and triangulation of wider data evidence, cross-case core concepts and a grounded 

theoretical model emerged. Throughout advanced coding the researcher continued to 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                              115                                                                                                                                                                                                                                                                                                                                                             

keep memos and referred to the initial coding and intermediate documents, and wider 

data, to facilitate conceptual clarification and model development.  

 

Figure 2 (p.115) presents a methodological overview of Project Butterfly’s 

recruitment, data collection and analysis process. These are discussed in sections 4.7 

(p.116) to 4.9 (p.121). 

 

Figure 2. Methodological overview of Project Butterfly’s recruitment, data collection 

and analysis process. 
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4.7  Procedure 

4.7.1  Identifying and Meeting Participants 

1. Informing potential participants about the research: Women first learned 

about the research via their community midwife or health visitor. Women 

interested in finding out more about the research were provided with a copy 

of the Participant Information Sheet by their community midwife or health 

visitor; 

2. Meeting with potential participants: Women interested in possibly 

participating were offered the opportunity to meet the researcher at home, or 

at the participating health centre, for an informal discussion about the 

research, what participation required and to provide them with an opportunity 

to ask questions; 

3. Accepting participants onto the study: Women who decided that they did 

wish to participate then contacted the researcher directly by telephone to 

confirm this and to book an appointment for their first research session. It 

was a condition that participants had to wait at least 24 hours after the 

informal information meeting before this request to participate was accepted 

by the researcher. This was to ensure that participants had sufficient time to 

decide if participation was right for them. 

 

4.7.2  Conducting the First Research Session (Around late trimester three) 

1. Collecting participant consent and questionnaire data: Women who agreed 

to participate met with the researcher at home during late trimester three of 

their pregnancy for their first research session. During this session, women 

were asked to read and sign a consent form and to complete two 

questionnaires: Project Butterfly Prenatal Questionnaire and EPDS-M; 

2. Collecting maternal interview data: The researcher also audio recorded the 

first semi-structured interview with the expectant mother which focused on 

the development of her relationship with her unborn baby during the 

pregnancy. The interview questions were: 
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i. Take a moment to think back to when you first discovered that you 

were pregnant. What thoughts and feelings did you have about the 

pregnancy at that time? 

ii. Moving on in your pregnancy. What thoughts and feelings have you 

had about your baby and yourself over the past few months? 

This full research session lasted around 31 minutes. 

 

4.7.3  Conducting the Second Research Session (Around three days postpartum) 

1. Collecting participant consent and questionnaire data: The researcher visited 

mother and baby at home at three days postpartum for the second research 

session. Mothers were asked for oral consent to proceed with the research 

session and to complete two questionnaires: Project Butterfly Perinatal 

Questionnaire and MLEI-PSS; 

2. Collecting neurodevelopmental data: The researcher conducted the first 

NBAS assessment with the baby during this session and background 

information was noted within the associated summary form. Conducting the 

NBAS assessment around birth allows neurobehaviours to be observed that 

have developed in utero; 

3. Collecting growth data: The researcher also collected measurements of the 

baby’s length, weight and head circumference. 

This full research session lasted approximately 36 minutes.  

 

4.7.4  Conducting the Third Research Session (Around six weeks postpartum) 

1. Collecting participant consent and questionnaire data: The researcher met 

with mother and baby again at home for the third research session around six 

weeks postpartum. Mothers were asked for oral consent to proceed with the 

research session and to complete four questionnaires: Project Butterfly 

Postnatal Questionnaire 1, EPDS-M, ISA Scotland 1 and Brazelton NBAS 

Assessment Feedback Questionnaire; 
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2. Collecting neurodevelopmental data: The researcher conducted the second 

NBAS assessment with the baby during this session and background 

information was noted within the associated summary form. Conducting the 

NBAS at this time allows neurobehaviours to be observed that demonstrate 

how the baby has adjusted to life outside the womb and how their 

neurodevelopment is progressing within their family environment;  

3. Collecting growth data: The researcher collected measurements of the baby’s 

length, weight and head circumference; 

4. Collecting mother-infant interaction video data: The researcher video 

recorded the first three-minute clip of mother-infant interaction during this 

session for C-I coding. This observational data helped to identify how the 

mother-infant relational signature had continued to develop from birth 

through the neonatal period into early infancy; 

5. Collecting maternal interview data: The researcher also audio recorded the 

second semi-structured interview with the mother which focused on the 

development of her relationship with her baby since birth. The interview 

questions were: 

i. Thinking about when your baby was born. What was it like getting to 

know your baby during those first hours and days? 

ii. Looking back over the past six weeks. What has the relationship 

between you and your baby been like? 

This full research session lasted approximately 60 minutes.  

 

4.7.5  Conducting the Fourth Research Session (Around four months postpartum) 

1. Collecting participant consent and questionnaire data: The researcher met 

with mother and baby again at home for their fourth and final research 

session around four months postpartum. Mothers were asked for oral consent 

to proceed with the research session and to complete three questionnaires: 

Project Butterfly Postnatal Questionnaire 1, EPDS-M and ISA Scotland 2; 

2. Collecting neurodevelopmental data: The researcher conducted a Bayley-III 

assessment with the baby during this session and the mother was asked to 
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complete the associated Social-Emotional and Adaptive Behavior 

Questionnaire; 

3. Collecting growth data: The researcher collected measurements of the baby’s 

length, weight and head circumference; 

4. Collecting mother-infant interaction video data: The researcher video 

recorded the second three-minute clip of mother-infant interaction during this 

session for C-I coding. This observational data helped to identify how the 

mother-infant relational signature was continuing to develop during infancy; 

5. Collecting maternal interview data: The researcher also audio recorded the 

third semi-structured interview with the mother which focused on the 

development of her relationship with her baby from around six weeks to four 

months postpartum. The interview questions were: 

i. Looking back over the past few months, since your last research 

session. What has the relationship between you and your baby grown 

to been like?  

ii. Turning now to the future. What hopes or concerns do you have for 

you and your baby in the months and years ahead? 

6. Debrief: This session concluded with an opportunity for participants to 

debrief about their research experience and for the researcher to answer any 

questions that mothers had.  

This session lasted approximately 70 minutes.  

 

It is highlighted that comfort breaks were provided for mothers and babies during 

research sessions when required. The total research participation time was 

approximately one-hour and 31 minutes for babies and three hours and 17 minutes 

for mothers.  

 

4.8  Variables of Interest 

The dependent variables of central interest were: 

1. Early neurodevelopment; 

2. Attachment pathways. 
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The independent variables of central interest were: 

1. Multiple adversities, including but not limited to drugs (illicit, legal or 

prescribed), domestic abuse, inadequate nutrition, maternal illness, maternal 

mental ill-health, poor social support, poverty, stress and trauma. 

2. The type, timing and intensity of such adversity exposures. 

 

Confounding variables not controlled for during data collection, but considered 

within data collection and analyses, included:  

1. Domestic abuse history; 

2. Other abuse history, including childhood abuse; 

3. Trauma history; 

4. Major life events history; 

5. Demographics; 

6. Maternal health; 

7. Maternal stress; 

8. Alcohol and illicit drug use; 

9. Caffeine and nicotine use; 

10. Prescribed medication use; 

11. Singleton or multiple pregnancy; 

12. Parity, previous outcomes and previous child development issues; 

13. Birthing experience (duration, mode of delivery, complications, obstetric 

drugs, and length of time before seeing and holding baby after delivery); 

14. Gestational length; 

15. Perinatal measures: gender, birth weight, length, head circumference; 

16. Perinatal medical treatment or interventions; 

17. Postpartum separation (through assessments, treatment or interventions); 

18. Feeding mode (breast or bottle, breast or formula milk); 

19. Growth and general health of baby; 

20. Medication or treatment received by baby; 

21. Special needs or disability of baby; 

22. Colic; 
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23. Jaundice. 

 

4.9  Data Analysis Process 

It is noted that past research using the measures incorporated into Project Butterfly 

have typically utilised descriptive statistics, factor analysis, multiple regression, non-

parametric tests and qualitative analyses. As power was insufficient within the 

present study for parametric statistical analysis, qualitative case series analysis was 

the main approach. The researcher admires the craftsmanship demonstrated by Perry 

and Szalavitz’s (2006) case study work and appreciates the fly on the wall experience 

this provides. The researcher was keen to utilise her own creative flare and draw 

upon transferrable skills gained from psychodynamic counselling training to breathe 

life into the analyses. Therefore, presentation of the results begins with a 

biographical account of each case to capture the narrative of each dyad’s journey 

during their research participation.  

There were three stages of data analysis as represented in Figure 3 (p.123) and 

described in sections 4.9.1 (p.121) to 4.9.4 (p.122). A cases series analysis approach 

was undertaken and presented visually and textually, supplemented by some 

statistical analysis, to facilitate critical reasoning, meaning making and theorisation 

of the best fitting model within and between cases. A time-ordered visual display 

model approach, inspired by the work of Onwuegbuzie and Dickinson (2008), was 

also adopted throughout the analytical process to enhance data display and facilitate 

“crossover” by allowing visualised mixed-methods data to be compared within and 

between cases over time. 

 

4.9.1  Stage One: Individual Case Analyses 

Stage one of the analytical process involved examining and organising the multi-

modal individual case data into chronological order and writing a biographical case 

history of each dyad’s research journey. It is noteworthy that maternal interviews 

were analysed through a dual-phase process within a psychoanalytically informed 

constant comparison GT framework, as described in section 4.6 (p.101).  
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4.9.2  Stage Two: Cross-case Syntheses 

In stage two of the analytical process, individual case findings from stage one were 

synthesised in a series of time-ordered visual displays presenting the cross-case data 

across the following trajectories:  

1. Adversity Trajectory: Multiple adversities, from conception to around four 

months postpartum, identified through maternal interviews and 

questionnaires;  

2. Neurodevelopmental Trajectory: Neurodevelopment, from pre-birth to 

around four months postpartum, identified through the NBAS and Bayley-III; 

3. Attachment Trajectory: Dyadic attachment, from conception to around four 

months postpartum, identified through maternal interviews, questionnaires 

and C-I video footage. 

 

Supplementary time-ordered visual displays of domestic abuse, perinatal depression 

and infant growth trajectories were also developed to facilitate deeper cross-case 

analyses. The researcher continued with a constant comparison approach, 

considering all data, to identify emerging patterns, similarities and differences, 

within and between cases to further mixed analyses. Findings are presented in a 

series of cross-case synthesis chapters (five p.131 to eight p.293) reflecting the 

researcher’s analyses and critical reasoning.  

 

4.9.3  Stage Three: Theorisation 

Finally, stage three sought to propose a grounded theoretical model and identify any 

Butterfly Effects observed (chapter nine p.297) before answering the research 

questions and presenting other key findings based on cross-case syntheses 

undertaken at stages one and two (chapter ten p.359).  

 

4.9.4  Post-analysis Considerations 

Findings are discussed, and rival explanations considered, within the context of the 

literature before conclusions are drawn in chapter 11 (p.371). Contributions of this 

doctoral research, its limitations and the researcher’s recommendations are proposed 

in chapter 12 (p.391).  
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Stage One: Individual Case Analyses 

Interviews transcribed, coded and analysed. 

~ Individual time-series analysis ~ 

Chronological analysis of the adversity, neurodevelopment and 

attachment trajectories of the case utilising triangulated data evidence. 

Data gathered from dyad. Questionnaires, NBAS, Bayley-III, 

growth and C-I data analysed. 

Stage Two: Cross-Case Syntheses 

Cross-case adversity, neurodevelopment                                        

and attachment findings summarised. 

~ Cross-case time-series analysis ~ 

Patterns, similarities and differences across the neurodevelopmental 

and attachment trajectories of dyads examined to establish the potential 

impact of the type, timing and intensity of adversity exposures. This 

was facilitated by the triangulation of data evidence. 

 

Research questions answered 

and other key findings stated. 

 

Stage Three: Theorisation 

Grounded theoretical model 

proposed and any Butterfly 

Effects identified. 

Figure 3. Stages of data analysis. 
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4.10  Practical Considerations 

The researcher addressed the following practical considerations during data 

collection: 

1. The researcher maintained contact with supervisors through emails and 

telephone meetings, in the main-part, during data collection to allow her to 

benefit from supervision whilst remaining in the field. Face-to-face 

supervision meetings complimented these as necessary; 

2. A field journal recorded the researcher’s thoughts, feelings, observations and 

reflective thinking during the course of data collection. These notes were also 

incorporated into data analysis; 

3. Mother-infant interaction was video recorded, for C-I coding, during two 

research sessions: around 6 weeks and 4 months postpartum. Mothers were 

informed of this in the study’s Participant Information Sheet. Mothers’ 

written permission for this was obtained via the study’s Consent Form and 

verbal consent was requested at the outset of these research sessions; 

4. Provisions were in place to provide participants with taxis to travel to and 

from research sessions based at the participating health centre if mothers 

opted for this location rather than their home. This was to ensure that mothers 

were not out-of-pocket by taking part in the research and to also lessen the 

practical burden of mothers travelling to and from research sessions whilst 

heavily pregnant and travelling by foot or via public transport with their 

babies during postnatal research sessions. However, this taxi service was not 

required as all research sessions were conducted within each participant’s 

home; 

5. The researcher appreciated the time that mothers and babies committed to 

participate in this research. Therefore, as a special thank you for completing 

the research, participants received a £50 gift voucher at the end of their final 

session; 

6. The researcher worked closely with her Clinical Supervisor during the data 

collection phase. This included informing her of planned home-visits and 

adhering to lone working policies when entering and leaving participants’ 

homes. 
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4.11  Ethical, Legal and Other Issues 

The researcher identified the following ethical, legal and other issues in relation to 

conducting Project Butterfly: 

 

4.11.1  Ethical Issues Identified 

1. Assessing newborn neurodevelopment is challenging due to the need for non-

invasive, stress-limiting, measures. This study incorporated the use of 

Brazelton's Neonatal Behavioral Assessment Scale (NBAS; Brazelton & 

Nugent, 2011): a physical examination similar to the newborn assessment 

conducted by health professionals. The NBAS was developed by American 

paediatricians and has over 40 years of well-respected research use and high 

inter-rater reliability. This method equips assessors with a high degree of skill 

in identifying when a baby is demonstrating signs of stress and thus provided 

a safe and controlled approach for this doctoral research;  

2. The NBAS required the researcher to handle babies due to the physical 

examination nature of the assessment. However, the training for this method 

was very thorough and required the researcher to conduct at least 20 to 25 

training assessments to gain sufficient experience in handling and assessing 

babies, between birth and eight weeks old, prior to undertaking a rigorous 

examination. The researcher completed more than 30 training case 

assessments and successfully passed examination prior to data collection 

commencing;  

3. Assessing the qualities of the mother-baby attachment relationship requires 

some consideration due to other methods, such as the classic Strange 

Situation Protocol (SSP; Ainsworth, Blehar, Waters, & Wall, 1978), being 

developmentally unsuitable for assessing infants below the age of 12 months. 

The present study incorporated the use of Crittenden's Infant CARE-Index 

(C-I; 2010) which allows natural interactions between mother and baby to be 

coded with only three minutes of video footage. This non-stress inducing 

approach complimented maternal questionnaires and interviews, which 

collectively offered deeper insights into how the mother-baby relationship 

had developed from conception to four months postpartum; 
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4. Recruiting pregnant women and examining babies involved vulnerable 

groups. Therefore, to ensure that participants were recruited in a safe manner, 

within a supportive environment, it was considered best that community 

midwives and health visitors, within the participating health centre, facilitated 

the recruitment of participants in the first instance due to their established and 

ongoing professional relationship with patients. This ensured that expectant 

mothers and babies were appropriately supported during their participation 

and through the researcher’s collaborative working with this team; 

5. Notably, no deception was used during this research; 

6. The researcher was the gatekeeper to all data but shared this with her 

supervisors. The researcher also shared the C-I video footage with an 

independent blind coder. Additionally, the C-I videos of one case (20%) were 

also shared with a second independent blind coder to establish the accuracy 

and reliability of the first coder’s findings and to allow re-coding to be 

undertaken if necessary. These coders did not have access to any other 

information about participants and were blind to the aims of the research; 

7. Domestic abuse is estimated to affect one in four women during their 

lifetime, with pregnancy being a time when domestic abuse often begins or 

intensifies. Therefore, it was anticipated that participates may have 

experienced such abuse in the past or present and to differing degrees. Often 

domestic abuse can be hidden and women may not even realise themselves 

that they are victims until presented with information that outlines the way 

this abuse can present itself and the common behaviours of perpetrators. It 

was possible that through reading the Scottish Government's definition of 

Domestic Abuse, stated within the Project Butterfly Postnatal Questionnaires, 

and through the questions stated within the study's ISA Scotland 

Questionnaires, that participants may realise for the first time that they were 

experiencing domestic abuse or had done in the past. By recruiting for the 

study through the health centre where participants' health visitors were based, 

it was anticipated that this would provide a safety net and also provide direct 

access to immediate support for participants who identified themselves as 

subject to domestic abuse; 
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8. It was possible that expectant mothers may not have considered the potential 

impact of the adversities that they had experienced during pregnancy upon 

the development of their unborn baby. Therefore, reading the Project 

Butterfly Information Sheet had the potential to cause women to consider 

such possibilities for the first time, which could have caused some women to 

feel upset at such prospects. However, there were no reports from the 

midwifery and health visiting team that this had occurred. The researcher had 

adopted a soft and graduated approach to recruitment to minimise the 

possibility of distressing any potential participants during the recruitment 

process, as described previously. Firstly, midwives and health visitors, within 

the participating community-based health service, identified pregnant women 

whom they knew to have experienced adversities during their pregnancy 

through established working relationships. They then informed these patients 

about the present research and provided them with the Project Butterfly 

Information Sheet if they were interested in finding out more. By utilising 

these exiting relationships to recruit participants, it was intended that this 

would create a contact point for women and open a channel of 

communication between expectant mothers and their health worker in the 

context of the study. Secondly, an informal information meeting with the 

researcher was offered to women who felt that they may like to participate in 

the study after reading the Participant Information Sheet. In all cases, this 

meeting took place at the women's home at their own request. This meeting 

provided women with an opportunity to find out more about what 

participation would ask of them and their baby and provided them with an 

opportunity to ask questions; with no obligation to then participate. After 

waiting at least 24 hours, women wishing to participate then contacted the 

researcher directly to arrange their first research session. It is noteworthy that 

all five mothers who met with the researcher opted to participate thereafter.  

 

4.11.2  Managing Confidentiality 

Throughout this doctoral research the researcher abided by the NHS Code of 

Confidentiality, BPS Code of Ethics and Conduct, and the UK Research Integrity 
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Office’s Code of Practice for Research (adopted by the University of Edinburgh). All 

data was treated in the strictest confidence in respect of the Data Protection Act 

1998. Paper-based data was stored under lock and key within the University of 

Edinburgh and was only accessed by the researcher and her supervisors. Electronic 

data was encrypted and stored within the University of Edinburgh’s secure server. 

However, it was highlighted to each participant that the researcher could not 

guarantee confidentiality if she informed her of anything which caused her to feel 

concerned about the safety of herself (the mother), her baby, another child or 

vulnerable person. This was due to the researcher’s obligations to maintain a duty of 

care and to abide by policies and procedures for protecting children, young people 

and vulnerable adults. However, it was also highlighted that any concerns would be 

discussed with the participant at that time before speaking to their community 

midwife or health visitor about her concerns in the first instance. This was intended 

to allow the health professional to fully support the participant and to make informed 

decisions about whether further action was required. 

 

4.11.3  Potential Risks and Burdens for Participants 

Participants committed time to attend research sessions when they were heavily 

pregnant and during the first days and months of new motherhood and infant life. 

These are already busy, and tiring, family times which participants may have 

preferred to keep private and free from additional commitments. Participants were 

also asked questions within the study’s questionnaires and interviews that may have 

brought to mind life events, such as domestic abuse, that had the potential to cause 

upset. Thinking about the possible impact of these events on their baby’s 

development also had the potential to cause participants to feel worried or upset; 

although at no point did the researcher raise such questions directly. The mothers and 

babies' wellbeing were paramount to the researcher and she supported both to the 

best of her abilities during each research session. When required, the researcher 

scheduled comfort breaks for mothers and babies in addition to participants having 

the choice to stop any research session at any time, without giving a reason, if they 

wished to do so. 
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4.11.4  Potential Benefits for Participants 

Mothers gained the opportunity to discover how their baby’s unique skills and 

abilities had developed whilst in the womb and during the first four months of infant 

life, through the NBAS and Bayley-III assessments, which they would not have been 

routinely offered through NHS Scotland health visiting services. The researcher had 

conducted NBAS and Bayley-III assessments through portfolio cases with over 30 

babies and their families to help her prepare for this research. The feedback obtained 

from those parents, about their experience of these assessments with the researcher, 

had been exceptionally positive, reflected in the 100% attendance rate that has been 

maintained throughout.  
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CHAPTER 5  CROSS-CASE SYNTHESIS I: CASE HISTORIES 

 

5.1  Introduction 

A total of five mother-baby dyads participated in Project Butterfly. Individual multi-

modal case data were collated and analysed before being synthesised to facilitate 

cross-case analyses. Section 5.2 (p.131) presents a brief background summary of 

each case, section 5.3 (p.141) presents cross-case postnatal growth trajectories and 

section 5.4 (p.150) presents cross-case adversity trajectories. The cross-case 

syntheses of neurodevelopmental and attachment trajectories are presented in 

chapters six (p.169) and seven (p.215).  

 

5.2  Overview of Cases 

Notably, five mother-baby dyads experiencing multiple adversities participated in 

Project Butterfly. 100% attendance was maintained throughout the study by all 

dyads. Please note that each baby’s name has been changed to protect confidentiality. 

Some case details have also been omitted or neutralised to protect each family’s 

anonymity.  

 

5.2.1  Case One: Alice 

Alice’s mother attended the first research session at 37 weeks and two days gestation 

of pregnancy. She was a 21-year-old, white, British national with a college level 

education. Alice’s father was also a white, British national. The family were council 

tenants with an annual household income below £10,000. Social security benefits 

formed the main household income. Alice’s mother was a full-time homemaker. The 

family resided within a second decile area for multiple deprivation, according to the 

Scottish Index of Multiple Deprivation (SIMD; Scottish Government, 2016), with the 

first decile representing the most deprived postcode areas of Scotland and the tenth 

representing the least deprived postcode areas. Therefore, Alice’s family resided in 

an area of high deprivation and the most deprived of the five cases.  

Alice had at least one older sibling. The pregnancy was unplanned and Alice’s 

mother reported that her initial reaction to the pregnancy was not positive. She had 
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considered terminating the pregnancy early on but decided to continue with the 

pregnancy after the first antenatal ultrasound scan. 

The couple were in a relationship at the outset of the study but separated a few weeks 

after Alice’s birth due to escalating domestic abuse. Shortly after the third research 

session, around six weeks postpartum, Alice’s father physically assaulted her mother. 

This resulted in her parents attending a court hearing to address supervised parental 

child contact arrangements outwith the family home. Domestic abuse was one of the 

adversities experienced by this mother and baby.  

During the first research session, Alice’s mother also disclosed that she was 

attending fortnightly ultrasound growth scans as there were concerns that Alice was 

experiencing Foetal Growth Restriction (FGR). Ultrasound scans suggested that 

Alice would have an expected birth weight around 1.81-2.26kg. According to NHS 

Scotland (2016), a baby born weighing less than 2.5kg is considered to have a Low 

Birth Weight (LBW). This is generally acknowledged as indicative of prenatal 

adversities influencing the baby’s growth and development. Evidence also shows that 

such babies often have poorer developmental trajectories postpartum.  

Alice was born full-term, but early, at 37 weeks and three days gestation. As 

expected, Alice had a LBW of 2.32kg, placing her between the lowest and second 

lowest growth percentiles for weight (0.4th-2nd); meaning that between 98-99.6% of 

other full-term baby girls would typically weigh more than her. Although a very 

small baby, it is noteworthy that Alice’s weight, length and head circumference were 

in proportion.  

Alice was born by vaginal delivery after an uncomplicated hospital labour lasting 

three hours and 15 minutes. Alice’s mother did not require any obstetric drugs, 

treatments or interventions during labour. Alice’s mother saw and held her 

immediately after delivery. There were no immediate health concerns about Alice or 

her mother upon delivery and no medical interventions were required. However, 

Alice’s APGAR scores were recorded as 9/10 at one-minute and five minutes 

postpartum. It is understood that this was due to the relatively quick delivery 

physiologically affecting Alice’s skin tone. This returned to normal thereafter. The 
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scoring system was developed by Dr Virginia Apgar (1953) and is a brief summary 

assessment used by medical professionals to quantify the physiological condition of a 

baby at one-minute and five-minutes post-delivery. The acronym APGAR refers to 

Appearance (skin colour), Pulse (heart rate), Grimace (reflex irritability), Activity 

(muscle tone), and Respiration (respiratory effort), with a score between zero (absent 

or poor) and two (optimal) assigned for each aspect; allowing a maximum score of 

ten at each timepoint.  

It was reported that Alice suffered from mucus after delivery and briefly turned blue 

at one-day-postpartum whilst still in hospital. It was reportedly explained to Alice’s 

mother that the mucus had caused this to happen and that it was associated with 

Alice being delivered quickly. It is also noteworthy that Alice did not pass her pre-

discharge hearing test at one-day-postpartum but was successfully passed at two days 

postpartum before mother and baby returned home. Alice’s mother reported that she 

was told by the medical staff that the failed hearing test on day one was probably due 

to fluid still present in Alice’s ears. 

Although there were no health concerns about Alice upon discharge from hospital, 

she suffered from poor feeding from birth and suffered from reflux from around six 

weeks postpartum onwards. Alice also suffered from a chest infection around six 

weeks postpartum. This dyad’s research journey spanned 17 weeks and one day. 

They attended their final research session at 17 weeks and zero days postpartum.  

 

5.2.2  Case Two: Bella 

Bella’s mother attended the first research session at 33 weeks and one day gestation 

of pregnancy. She was a 31-year-old, white, British national with a high school level 

education. Bella’s father was also a white, British national. The family were council 

tenants with an annual household income below £10,000. Social security benefits 

formed the main household income. Bella’s mother was a full-time homemaker. The 

family resided within a fifth decile area for multiple deprivation, which denotes 

moderate deprivation according to the SIMD (Scottish Government, 2016). Bella had 

at least one older sibling. The pregnancy was unplanned, but Bella’s mother reported 
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that she was pleased about the pregnancy and looked forward to meeting her baby. 

The couple were in a relationship throughout the study.  

During the first research session, Bella’s mother disclosed that one of her older 

children had experienced behavioural problems from ten-months-old and wets the 

bed, hurts themself and doesn’t cry, head bangs, displays risk-taking behaviours and 

laughs at others when they are hurt. Bella’s mother had attended the Tripe P 

intervention programme twice. It is known that social work and other services were 

involved with the family, but engagement was poor due to the mother’s difficulties 

with trust.  

Bella’s mother also disclosed that she had been exposed to parental alcohol misuse 

and domestic abuse as a child and had been physically, emotionally and 

psychologically abused by both of her parents. She had also been sexually abused by 

a family friend between the ages of five and 13 years. She also disclosed that both of 

her parents had experienced domestic abuse during their own childhoods and that her 

mother had been sexually abuse as a child by her father. Bella’s mother explained 

that she had issues with trust because of her background history and felt anxious 

when her children are out of sight or go out with another adult. She also felt very 

protective over her unborn child, Bella, particularly because she was a girl. She 

further explained that she had started to keep a “feelings diary” during this 

pregnancy, which she found helpful.  

Bella’s mother did not have any concerns about her baby’s health or development 

during pregnancy. Bella was born full-term at 40 weeks and four days gestation 

weighing 3.66kg, placing her between the 75th and 91st growth percentile for weight; 

meaning that 75-91% of other full-term baby girls would typically weigh less than 

her. Weight, length and head circumference were in proportion. During labour, a clip 

was attached to Bella’s head because she was turning in the womb and her mother 

felt distressed. Entonox and paracetamol were required during labour. Bella was born 

by vaginal delivery after five hours and 30 minutes of labour. Bella’s mother saw and 

held her immediately after delivery.  



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                              135                                                                                                                                                                                                                                                                                                                                                             

Post-delivery blood samples were taken from Bella’s heel every three hours to 

monitor her health due to her mother suffering from diabetes during pregnancy. This 

was taken on three successive occasions. Bella did not require any further 

intervention and there were no health concerns upon hospital discharge. However, it 

is noteworthy that Bella suffered sickness and diarrhoea for a 24-hour period at one-

week postpartum. She also suffered from feeding issues, colic, sickness, diarrhoea, a 

skin rash and poor weight gain during the postnatal participation period. It was 

suspected that this was due to a milk allergy. These symptoms improved after Bella’s 

formula milk was changed to specialist milk towards the end of the study. This 

dyad’s research journey spanned 23 weeks and five days. They attended their final 

research session at 16 weeks and two days postpartum.  

 

5.2.3  Case Three: Charlie 

Charlie’s mother attended the first research session at 38 weeks and zero days 

gestation of pregnancy. She was a 22-year-old, white, British national with a college 

level education. Charlie’s father was also a white, British national. The couple were 

staying in temporary accommodation at the outset of the study and had an annual 

household income between £30,000-39,000. Charlie’s mother was working full-time 

during the first trimester of the pregnancy, before becoming a full-time homemaker. 

It is noteworthy that the family moved to a council property between the third and 

fourth research sessions. The family resided within a fifth decile area for multiple 

deprivation in both homes, which denotes moderate deprivation according to the 

SIMD (Scottish Government, 2016). The couple were in a relationship throughout 

the study and had no other children. The pregnancy was unplanned and Charlie’s 

mother reported that she was initially shocked and upset when she discovered that 

she was pregnant, but after sharing the news with family she felt happy about having 

a baby. This turnaround was within 24 hours.  

During the first research session, Charlie’s mother disclosed that she had been 

diagnosed with a medical condition three years previously. She described how, due 

to this condition, she had gained weight and had started slimming and exercising to 

combat this. Before discovering that she was pregnant, she had attended the gym 
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twice daily, six days per week. She had tried to sustain an adapted version of this 

regime as far as possible during the pregnancy. 

However, during the second trimester of pregnancy Charlie’s mother began suffering 

from anxiety and depression. These symptoms were related to changing body image 

and started gradually at around 16 weeks gestation, before becoming “unbearable”. 

She was referred to the perinatal mental health team at around 19 week’s gestation. 

Charlie’s mother described how she had become reclusive during the pregnancy, 

spending four hours preparing to go out, becoming preoccupied with looking in the 

mirror, feeling paranoid that everyone was looking at her when she walked into a 

room and crying daily. She also attending the gym to train, accompanied with her 

partner, at 6am to avoid being seen. It is noteworthy that Charlie’s mother reported a 

decrease in these symptoms during late pregnancy, which she explained was because 

she knew that she clearly looked pregnant and could not be mistaken as being 

overweight. Charlie’s mother did not have any concerns about her baby’s health or 

development during pregnancy, but stated that whilst she felt reassured by everyone 

she did worry about things being missed, such as deformities. However, she did add 

that she felt no excitement about preparing for the baby; attending ultrasound scans 

and preparing the nursery on autopilot.  

Charlie was born full-term, and late, at 41 weeks and five days gestation weighing 

3.98kg, placing him between the 75th and 91st growth percentiles for weight; meaning 

that 75-91% of other full-term baby boys would typically weigh less than him. 

Weight, length and head circumference were in proportion. There were no 

complications during labour, but Charlie was closely monitored as he had passed 

faeces in utero. Charlie’s mother required Entonox and diamorphine during labour in 

addition to a local anaesthetic for an episiotomy. Charlie was born by vaginal 

delivery after six hours. Charlie’s mother commented that it felt a “relief” when 

Charlie was handed to her immediately after delivery because it meant that the 

pregnancy was over. She further explained that it felt like a switch had been flicked 

in her mind and that all her psychological symptoms instantly stopped.  

There were no health concerns about mother or baby immediately after delivery. 

However, Charlie began suffering from colic, constipation and baby acne within the 
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first two weeks of birth, which coincided with his method of feeding changing from a 

combination of breast and formula milk to exclusively formula milk. These 

symptoms subsided around five weeks postpartum, but colic and dermatitis re-

emerged between six and nine weeks postpartum. He also began experienced sleep 

issues from two weeks postpartum, but this was no longer reported at four months 

postpartum. Charlie also suffered from bronchiolitis around 14 weeks postpartum 

and spent three days in hospital receiving oxygen treatment. It is noteworthy that 

Charlie’s mother remained in good psychological health for the first eight weeks 

postpartum, before anxiety and depression symptoms returned. She was diagnosed 

with postnatal depression (PND) the day after Charlie was discharged from hospital, 

around 14 weeks postpartum. This dyad’s research journey spanned 23 weeks and 

zero days. They attended their final research session at 19 weeks and two days 

postpartum.  

 

5.2.4  Case Four: Daisy 

Daisy’s mother attended the first research session at 36 weeks and five days gestation 

of pregnancy. She was a 39-year-old, white, British national with a university level 

education. Daisy’s father was also a white, British national. The family were private 

tenants with an annual household income over £40,000. Daisy’s mother worked part-

time during the pregnancy. The family resided within a eighth decile area for 

multiple deprivation. Therefore, Daisy’s family resided in a area of low deprivation 

and the least deprived of the five cases (SIMD; Scottish Government, 2016). Daisy 

had at least one older sibling. The couple were in a relationship throughout the study.  

During the first research session, Daisy’s mother disclosed that she suffered from a 

rare pregnancy-related health condition and was one of only ten known cases in the 

world at that time. It was only discovered that she suffered from this condition after 

the birth of her first child. At that time, she suffered other medical complications and 

was critically ill. These health conditions were risk factors throughout this 

pregnancy. She was also prescribed Aspirin during the pregnancy to reduce the risk 

of developing pre-eclampsia.  
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Daisy’s mother also explained during the first research session that it was unknown if 

the pregnancy would remain viable due to the threat the pregnancy presented to her 

health and life. It is noteworthy that this pregnancy was well-planned and Daisy’s 

mother was under close medical supervision throughout. However, at 14 weeks 

gestation Daisy’s mother fainted and blood tests highlighted concerns related to her 

rare medical condition. She was admitted to hospital overnight for treatment. At this 

time Daisy’s mother became very stressed and was worried that she would need to 

terminate the pregnancy or stay in hospital for the duration of the pregnancy. She 

described a day of “extreme panic” and stress during the first day in hospital. 

However, the next day her blood chemistry levels reduced and weekly blood tests 

commenced which made her feel more relaxed. At 19 weeks gestation Daisy’s 

mother had another overnight stay in hospital for treatment. This was followed by 

another two-night stay in hospital at 20 weeks gestation.  

Daisy’s mother did not have any concerns about her baby’s health or development 

during pregnancy. Daisy was born full-term at 39 weeks and one day gestation 

weighing 2.76kg, placing her around the 9th growth percentile for weight; meaning 

that around 91% of other full-term baby girls would typically weigh more than her. 

Although a small baby, Daisy’s weight, length and head circumference were in 

proportion. There were no complications during labour or delivery. There was no 

period of labour as Daisy was born by pre-planned elective caesarean section. 

Daisy’s mother received spinal anaesthetic during delivery which allowed her to see 

Daisy immediately upon delivery. Daisy’s mother did not hold her until 15 minutes 

after delivery, due to suturing being conducted, but could see her the whole time.  

There were no health concerns about Daisy from birth onwards, but Daisy’s mother 

reported that she regurgitated milk during the first three weeks postpartum due to 

feeding too fast. It is also noteworthy that Daisy had been breastfed for the first two 

days postpartum as her mother desperately wanted to pass her antibodies on. 

However, Daisy’s mother was unable to breastfeed beyond this time due to risk to 

her own health. From three days postpartum, Daisy was exclusively bottle fed with 

formula milk.  
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Daisy’s mother experienced some health concerns related to her rare medical 

condition postnatally and was admitted to hospital for a few hours of treatment 

around one-week postpartum. Whilst her blood chemistry no longer required 

monitoring from six weeks postpartum, she was followed-up by medical specialists 

until three months postpartum. It is noteworthy that during the maternal interview 

around six weeks postpartum, Daisy’s mother became very emotional as she 

reflected upon her perinatal journey. She described the trauma that she had 

experienced after the birth of her first child, how that experience and fear had 

overshadowed this pregnancy, the threat to life that walked with her during her 

perinatal journey, followed by the dawning realisation that the threat was now over 

and both she and Daisy had survived. This dyad’s research journey spanned 20 

weeks and six days. They attended their final research session at 18 weeks and three 

days postpartum.   

 

5.2.5  Case Five: Eric 

Eric’s mother attended the first research session at 35 weeks and six days gestation 

of pregnancy. She was a 33-year-old, white, British national with a university level 

education. Eric’s father was also a white, British national. Eric’s mother was a full-

time homemaker. The couple were in a relationship throughout the study. The family 

resided within a third decile area for multiple deprivation, which denotes moderately 

high deprivation according to the SIMD (Scottish Government, 2016). However, the 

family were home owners with an annual household income over £40,000. Eric had 

at least one older sibling. 

During the first research session, Eric’s mother disclosed that she suffered from 

chronic clinical depression and anxiety. She added that there was a history of 

depression within her family and that she had resigned herself to life-long anti-

depressant use. She had been prescribed anti-depressants during several periods of 

her life from early adulthood and continued to take Prozac during this pregnancy and 

postnatally to help manage her symptoms. Taking this prescribed drug meant that 

Eric’s mother did not have the option to breastfeed him, however she explained that 

this suited her as it meant that she could be more “hands-off”. She was also 
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prescribed Aspirin during the pregnancy to reduce the risk of developing pre-

eclampsia. 

Eric’s mother further disclosed that the birth of her first child had been premature 

and was particularly traumatic and frightening due to an emergency caesarean 

section. Eric’s mother had suffered from insomnia, anxiety and auditory 

hallucinations following the birth of her first child and had concerns of this re-

occurring after Eric’s birth. Eric’s mother was under the care of the perinatal mental 

health team and a psychiatrist during this pregnancy.   

Eric’s mother did not have any concerns about her baby’s health or development 

during pregnancy. Eric was born full-term, but early, at 37 weeks and two days 

gestation weighing 2.75kg, placing him between the 2nd and 9th growth percentiles 

for weight; meaning that 91-98% of other full-term baby boys would typically weigh 

more than him. During labour Eric’s heart rate was observed to drop, which 

suggested that he was becoming distressed. Eric’s mother received Entonox and 

pethidine during the first 12 hours of labour before a decision was made to conduct 

an emergency caesarean section. However, due to the spinal anaesthetic not working 

effectively a general anaesthetic was administered to allow the clinical team to act 

quickly, which was described as a “frightening” experience by Eric’s mother who 

felt that she was experiencing birth trauma for a second time.  

Eric’s mother saw him for the first time two hours and 45 minutes after birth and 

held him skin-to-skin with the help of a midwife. There were no reported health 

concerns about Eric following delivery, but it is noteworthy that he suffered from 

colic, reflux and constipation during the postnatal participation period which was 

suspected to be related to a milk allergy. His mother also reported that he 

experienced sleep issues during the neonatal period, but this was not reported by four 

months postpartum. It is also noteworthy that Eric’s mother was re-admitted to 

hospital around one-week postpartum due to infection. She received intravenous 

antibiotics for 24 hours before being discharged home with oral antibiotics. Eric’s 

mother also reported that her anxiety and depression had increased since his birth 

with PND diagnosed around six weeks postpartum despite her taking Prozac. 

Following this diagnosis, a combination of beta blockers, diazepam and Prozac were 
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prescribed. This dyad’s research journey spanned 19 weeks and three days. They 

attended their final research session at 18 weeks and zero days postpartum.    

 

5.3  Postnatal Growth 

In addition to gathering case history and adversity data from dyads, the growth 

trajectories of the five babies were monitored by the researcher from birth to four 

months postpartum. Figures 4 (p.148) and 5 (p.149) present the recorded head 

circumference, length and weight measurements of each baby around birth, six 

weeks and four months postpartum. Table 9 (p.147) also summarises the percentile 

changes within growth trajectories across this timeline. This data will add to a 

triangulated perspective of each baby’s adversity trajectory in subsequent chapters by 

exploring whether the type, timing or intensity of their adversity exposures correlated 

with observed changes in their growth trajectories. It is proposed that any 

intersections observed between growth and adversity trajectories may offer 

corroborating evidence of the most significant adversities affecting each baby that 

complements the neurodevelopmental and attachment findings.  

As figure 4 (p.148) shows, Alice was a very small baby at birth with an LBW of 

2.32kg. Her birth weight, length and head circumference placed her between the 0.4th 

and 2nd percentiles at birth, meaning that at least 98% of full-term newborn girls 

would typically be larger than her. Such a small baby is unusual in British society 

today, as the UK more commonly produces big babies. These birth measurements 

immediately suggest that Alice’s prenatal adversity exposures had affected her foetal 

growth and development. Although born small for gestational age (SGA), Alice’s 

weight, length and head circumference were generally proportionate. At six weeks 

postpartum her weight trajectory had reduced by a ¼ percentile with her length 

continuing to follow the 0.4th percentile. However, her head circumference has 

increased by 1¼ percentiles. As head circumference directly relates to brain size, this 

finding suggests that Alice had experienced a neurodevelopmental growth spurt 

before six weeks postpartum. By four months postpartum, her weight and length had 

both increased by one percentile, while her head circumference had increased by 

another 1¼ percentiles. Therefore, although born SGA, overall Alice was observed 

as growing well despite suffering from reflux. Her measurements also show that she 
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grew particularly well between six weeks and four months postpartum. It is 

noteworthy that Alice’s exposure to domestic abuse had intensified during that 

period, but that her father was no longer residing in the family home from three 

weeks postpartum and that her mother reported establishing a settled daily family 

routine by six weeks postpartum. This may suggest that although Alice’s postnatal 

domestic abuse exposure became more intense, the frequency of exposure was 

reduced; meaning that she perhaps had more time available to recover in a safe 

environment between exposures. Therefore, as Alice’s trajectory of domestic abuse 

exposure mirrors her growth trajectory, this may corroborate with other evidence 

suggesting that domestic abuse was a significant adversity in her case. 

As figure 4 (p.148) also shows, Bella was born at a healthy weight of 3.66kg. Her 

birth weight, length and head circumference placed her between the 50th and 91st 

percentiles at birth, meaning that at least 50% of full-term newborn girls would 

typically be smaller than her. Her length and head circumference were proportionate, 

with her weight slightly higher. It is important to note that Bella’s mother suffered 

gestational diabetes during her pregnancy, which is associated with the development 

of larger babies and may have contributed to her generous birthweight (Yang et al., 

2018). However, although Bella’s length had increased by a ½ percentile by six 

weeks postpartum, her head circumference had dropped by ¾ percentile and her 

weight had dropped by 1¾ percentiles. By session 4, further reductions were 

observed across all three growth trajectories, with head circumference dropping by ¾ 

percentile, while length and weight both dropped by 1½ percentiles. Such a 

downward spiral across Bella’s growth trajectories suggests that adversities were 

present between birth and six weeks postpartum that were negatively affecting her 

growth, with the adversities experienced between six weeks and four months 

postpartum observed as most pervasive. It is acknowledged that Bella was suffering 

from feeding difficulties thought to be related to a milk allergy or intolerance during 

the postnatal period, which would most likely have had a direct effect on her growth. 

However, it is also noteworthy that Bella’s exposure to maternal mental ill-health, 

related to historical trauma and abuse and emerging perinatal depression, increased 

across the postnatal period; becoming more intense between six weeks and four 

months postpartum. The intensity of her domestic abuse exposure also increased 
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across that timeline. Therefore, as Bella’s growth trajectory mirrored maternal 

mental health and domestic abuse trajectories this may provide corroborative 

evidence that these were significant adversities in her case in addition to feeding 

issues. 

Additionally, figure 5 (p.149) shows that Charlie was born a big baby at 3.98kg, 

which suggests that his growth was not compromised in utero by the prenatal 

adversities that he was exposed to. His birth weight, length and head circumference 

placed him between the 75th and 91st percentiles at birth, meaning that at least 75% of 

full-term newborn boys would typically be smaller than him. His head circumference 

and weight were proportionate, with his length slightly higher. By six weeks 

postpartum his weight trajectory had increased by 1½ percentiles while his length 

had increased by over ½ percentile taking him just above the highest percentile of 

99.6th. His head circumference had also increased by two percentiles, indicating that 

Charlie had experienced a neurodevelopmental growth spurt before six weeks 

postpartum. By four months postpartum his weight had increased by ¾ percentile 

and his length was recorded off the scale. Whilst such growth may reflect a thriving 

baby, such exceptional measurements may themselves be a cause of concern when 

considering Charlie’s future growth trajectories and his potential risk of developing 

associated diseases, such as obesity. When attempting to make meaning of these 

measurements it is important to highlight that Charlie’s mother was supplementing 

her breast milk with formula milk during the first few weeks postpartum, before 

moving exclusively to formula milk thereafter. She also began weaning Charlie on to 

baby food at three months postpartum, with a typical daily food intake at four months 

postpartum consisting of formula milk supplemented by a rusk in the morning, 

yogurt or custard for lunch and a baby meal for dinner. It is noteworthy that the UK 

Department of Health and World Health Organisation recommend that weaning 

begins after six months of age, therefore Charlie was weaned three months earlier 

than recommend.  

Despite Charlie’s increased weight and length, his head circumference had dropped a 

½ percentile by four months postpartum. It is posed that whilst Charlie was born a 

big baby and physically thrived between birth and six weeks postpartum, despite 
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suffering from colic, his continued high growth measurements perhaps become more 

worrying than reassuring between six weeks and four months postpartum. It is 

noteworthy that Charlie’s weight and length trajectories appear to inversely correlate 

with his mother’s postnatal mental health trajectory, with his physical growth 

increasing as his mother’s mental health declined. The ½ percentile decline in his 

head circumference trajectory, between six weeks and four months, may also suggest 

that while Charlie was being physically overfed during that period, his 

neurodevelopmental needs may have been under-nourished during that period. It may 

be that Charlie’s mother was overcompensating in his physical caregiving, by 

comfort feeding him to make up for any deficiencies in his emotional care. It is 

therefore proposed that Charlie’s growth trajectories mirror his mother’s postnatal 

mental health trajectory, which may suggest that this was a significant adversity in 

his case. 

Further, figure 4 (p.148) also shows that Daisy was a small baby with a birth weight 

of 2.76kg. Her birth weight, length and head circumference placed her between the 

2nd and 9th percentiles at birth, meaning that at least 91% of full-term newborn girls 

would typically be larger than her. Her length and head circumference were 

proportionate, with her weight slightly higher. Daisy’s small size suggests that the 

adversities she was exposed to in utero compromised her prenatal growth 

trajectories. However, by six weeks postpartum, Daisy’s head circumference had 

increased by 2½ percentiles, while her weight had increased by a ½ percentile. 

Although her length had decreased by ¾ percentile by six weeks postpartum, her 

percentile leaps in weight and head circumference suggest that any postnatal 

adversities present had not greatly affected her physical growth or interrupted the 

neurodevelopmental growth spurt observed. By four months postpartum, further 

increases were observed across Daisy’s growth trajectories with her head 

circumference increasing by ¾ percentile, length by 1½ percentiles and weight by a 

½ percentile. These findings again suggest that Daisy was continuing to gradually 

thrive despite any postnatal adversities present. Therefore, it is proposed that the 

prenatal adversities in Daisy’s case were most detrimental to her growth trajectories 

based on her small birth measurements. It is also proposed that no specific patterns 

are presented in Daisy’s postnatal growth trajectories that mirror her postnatal 
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adversity trajectories. It is proposed that the adversities of most significance in 

Daisy’s case may have been prenatal stress exposure and maternal history of trauma 

related to her mother’s physical ill-health. It is also acknowledged that sub-optimal 

maternal blood chemistry exposure during trimester two may have also influenced 

Daisy’s prenatal growth. Prenatal Aspirin exposure may also have had some effect.   

Furthermore, figure 5 (p.149) shows that Eric was also a small baby at birth, 

weighing 2.75kg. His birth weight, length and head circumference placed him 

between the 0.4th and 9th percentiles at birth, meaning that at least 91% of full-term 

newborn boys would typically be larger than him. His growth measurements were 

slightly disproportionate, with his head circumference slightly smaller in comparison 

to his length and weight. These small measurements suggest that the adversities Eric 

was exposed to during pregnancy compromised his prenatal growth trajectories, 

particularly his brain size denoted by his small head circumference. However, by six 

weeks postpartum, Eric’s head circumference had increased by two percentiles and 

his length by a ¼ percentile, while his weight remained consistent between the 2nd 

and 9th percentiles. This leap in head circumference suggests that Eric also 

experienced a neurodevelopmental growth spurt between birth and six weeks 

postpartum. By four months postpartum, further increases were observed across 

Eric’s growth trajectories with his length and weight both increasing by ¾ percentile 

and his head circumference increasing by a ¼ percentile. These findings again 

suggest that Eric’s prenatal adversity exposures compromised his growth trajectories, 

whilst his postnatal adversities did not. Therefore, it is proposed that the most 

significant prenatal adversity in Eric’s case may have been maternal stress, with 

cortisol exposure perhaps explaining his small size. Prenatal drug exposure to Prozac 

and/or Aspirin may also have had some effect on his measurements.  

It is important to highlight that the gestational length of each baby most likely would 

have influenced the growth measurements of each baby at birth and may have been 

another factor which influenced the neurodevelopmental or attachment trajectories 

within each case. Table 8 (p.146) shows the gestational rank order of the five cases at 

birth from oldest (1st) to youngest (5th). As the table shows, the gestational age at 
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birth varied quite significantly between cases, with Charlie spending four weeks and 

three days longer in the womb that Eric. 

 

Cross-case Rank Order by Gestational Age at Birth 

Rank Case Age at Birth 

1st  Charlie 41 weeks + 5 days 

2nd Bella 40 weeks + 4 days 

3rd Daisy 39 weeks + 1 day 

4th Alice 37 + 3 days 

5th Eric 37 + 2 days 

Table 8. Cross-case rank order by gestational age at birth.   

 

 



 

                                                                                                                                                                                                               

When comparing table 8 (p.146) to table 9 (p.147), a relationship is observed between gestational age and percentile growth at birth; with head, 

length and weight percentiles increasing with gestational age. Table 9 suggests that all five babies experienced some aspect of compromised 

growth during the first four months of postnatal life. These growth trajectories will be compared with multiple adversity, neurodevelopmental 

and attachment trajectories in subsequent chapters. 

 

Case Birth 6 Weeks Postpartum 4 Months Postpartum 

Head Length Weight Head Length Weight Head Length Weight 

Alice 0.4th-2nd p 0.4th-2nd p  0.4th-2nd p  9th  

↑1¼ p 

0.4th-2nd  

= p 

0.4th  

↓¼ p 

25th-50th  

↑1¼ p 

2nd-9th  

↑1 p  

2nd  

↑1 p  

Bella 50th -75th p   50th -75th p   75th-91st p  50th  

↓¾ p 

75th  

↑½ p  

25th-50th  

↓1¾ p  

25th-50th  

↓¾ p 

25th-50th 

↓1½ p  

9th  

↓1½ p 

Charlie 75th-91st p  91st-98th p 75th-91st p  98th-99.6th 

↑2 p 

>99.6th  

↑½+ p 

98th  

↑1½ p  

98th-99.6th  

↓½ p  

↑Off Scale 98th-99.6th  

↑¾ p 

Daisy 2nd-9th p  2nd-9th p 9th p 25th-50th   

↑2½ p  

0.4th-2nd 

↓¾ p 

9th-25th  

↑½ p  

50th-75th 

↑¾ p 

9th-25th  

↑1½ p  

25th  

↑½ p  

Eric 0.4th-2nd p 2nd p 2nd-9th p  9th-25th 

↑2 p  
2nd-9th  

↑¼ p 

2nd-9th  

= p 

25th  

↑¼ p 

9th  

↑¾ p 

9th-25th  

↑¾ p 

Table 9. Growth trajectories from birth to four months postpartum.  

 

 

 

Note: p denotes percentile change. 

Growth Key: Decrease  Stable  Increase 
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Figure 4. Growth chart of Alice, Bella and Daisy from birth to four months 

postpartum. 
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Figure 5. Growth chart of Charlie and Eric from birth to four months postpartum. 
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5.4  Multiple Adversity Trajectories 

Multiple adversity trajectories were captured by triangulating data from dyadic case 

histories, field notes and a range of questionnaires: EPDS-M, ISA-Scotland, MLEI-

PSS, Project Butterfly Prenatal, Perinatal, Postnatal 1 and Postnatal 2. Following 

individual case analyses, the data were synthesised and translated into visual displays 

to facilitate cross-case analyses as shown in sections 5.4.1 (p.150) and 5.4.2 (p.162).  

 

5.4.1  Type, Timing and Intensity of Adversities 

As figure 6 (p.151) presents, the triangulated data identified that Bella was exposed 

to ten adversities between conception and four months postpartum, Eric to seven, 

Charlie to six, Alice to five and Daisy to four.  

If multiples matter and the cumulative effects perspective holds true, it would be 

expected that the neurodevelopmental and attachment outcomes would be poorest for 

the baby exposed to the highest number of adversities, with the baby exposed to the 

lowest number of adversities fairing the best in their developmental outcomes. It 

would therefore be anticipated that the strongest Butterfly Effect may be observed in 

Bella’s case based on the premise that her exposure to the most adversities would 

result in her having the poorest developmental outcomes. Eric would be expected to 

have the second poorest outcomes after Bella, followed by Charlie then Alice. Daisy 

would be expected to have the best developmental outcomes and weakest Butterfly 

Effect due to her experiencing the lowest number of adversities. This perspective 

assumes that all adversities are weighted equally and can be counted as such. It also 

assumes that a linear relationship exists between the quantity of adversity exposure 

and developmental outcomes.  

However, if the type, timing and intensity of the adversities experienced are more 

important than the quantity of adversities alone, it is anticipated that Bella will not 

necessarily have the poorest developmental outcomes nor Daisy the best. This 

perspective assumes that adversities are not weighted equally and that some 

adversities may be more pervasive to neurodevelopmental and attachment 

trajectories than others. It also assumes that critical windows may exist where 

interruptions, whether adversarial or protective, can amplify or buffer the Butterfly 
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Effect respectively. This perspective recognises that a dynamic relationship exists 

between the type, timing and intensity of adversity exposure, protective factors and 

developmental outcomes.  

 

 

Figure 6. Type and timing of adversities present from conception to four months 

postpartum. 

 

Indeed, as table 10 (p.152) summarises, when examining the number of adversities 

that dyads were exposed to cumulatively and specifically during each time period 

clear differences emerge. This table demonstrates four possible adversarial pathways 

with some differences observed in when the peak period may have occurred for each 

dyad within each pathway (highlighted in yellow):  
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a. The actual number of adversities present at each timepoint; 

b. The cumulative number of adversities experienced since conception; 

c. The percentage change in the actual adversities present since the previous timepoint (0dp); 

d. The cumulative percentage change in the adversities experienced since conception (0dp). 

 

 

 

 

 

 

           Table 10. Comparisons of cross-case adversity quantity and percentage changes from conception to four months postpartum.  

 

Note: Yellow highlights indicate the peak timepoint in each case for pathways a, b, c, d. 

Adversity Quantity and Percentage Changes from Conception to Four Months Postpartum 

Case Conception Trimester 1 Trimester 2 Trimester 3 Birth – 6 weeks 6 weeks – 4 months 

Alice 2a 2a/2b 

0%c/0%d 

3a / 3b  

50%c / 50%d 

3a / 3b 

0%c / 50%d 

5a / 5b 

67%c / 150%d 

5a / 5b 

0%c / 150%d 

Bella 5a 6a/6b 

20%c/20%d 

7a / 7b 

17%c / 40%d 

6a / 8b 

-17%c / 60%d 

8a / 9b 

33%c / 80%d 

9a / 10b 

13%c / 100%d 

Charlie 1a 1a/1b 

0%c/0%d 

4a / 4b 

400%c / 400%d 

5a / 5b 

25%c / 500% 

2a / 6b 

-150%c / 600%d 

6a / 6b 

200%c / 600%d 

Daisy 2a 2a/2b 

0%c/0%d 

4a / 4b 

50%c / 50%d 

2a / 4b 

-50%c / 50%d 

2a / 4b 

0%c / 50%d 

2a / 4b 

0%c / 50%d 

Eric 3a 4a/4b 

33%/33% 

3a / 4b 

-25%c / 33%d 

3a / 4b 

0%c / 33%d 

5a / 5b 

67%c / 67%d 

5a / 7b 

0%c / 133%d 
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Further, the cross-case rank order of adversity exposure differs when considering (a) 

actual adversities present during each time period and (b) cumulative adversities 

experienced up to each timepoint. As tables 11 and 12 (p.154) show, cross-case rank 

order differences occur from trimester two onwards when focusing on the actual 

adversities present or the cumulative adversity exposure since conception; with 

exception to Bella’s case which retained highest rank order in both pathways.  

Nevertheless, these findings suggest that at six weeks postpartum the cross-case rank 

order of neurodevelopmental and attachment outcomes from best to poorest would 

be: Charlie and Daisy equally the best, Alice and Eric equally second-best, followed 

by Bella as the poorest if the actual adversities present were most influential. 

Otherwise, the cross-case rank order would be: Daisy the best, Alice and Eric equally 

second-best, Charlie third-best and Bella as the poorest if the cumulative adversities 

experienced from conception to six weeks postpartum were most influential. Thus, 

the cross-case rank orders are entirely different except for Bella’s position.  

Further changes are observed by four months postpartum, with these tables 

suggesting that by four months postpartum the cross-case rank order of 

neurodevelopmental and attachment outcomes from best to poorest would be: Daisy 

the best, Alice and Eric equally second-best, Charlie third-best and Bella the poorest 

if the actual adversities present were most influential, while the influence of the 

cumulative adversities by four months postpartum would result in the following 

cross-case rank order: Daisy the best, Alice second-best, Charlie third-best, Eric 

fourth-best and Bella the poorest. Again, both pathways show some cross-case 

differences but agree that Daisy would be expected to have the best outcomes and 

Bella the poorest by four months postpartum. 
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Case Rank Order by the Actual Number of Adversities Present from  

Conception to Four Months Postpartum (a) 

Rank Conception Trimester 

1 

Trimester 

2 

Trimester 

3 

Birth-  

6 weeks 

6 weeks- 

4 months 

1st Bella Bella Bella Bella Bella Bella 

2nd  Eric Eric Charlie 

Daisy 

Charlie Alice 

Eric 

Charlie 

3rd  Alice 

Daisy 

Alice 

Daisy 

Alice 

Eric 

Alice 

Eric 4th Alice 

Eric 

Charlie 

Daisy 5th  Charlie Charlie Daisy Daisy 

Table 11. Case rank order by the actual number of adversities present from 

conception to four months postpartum. 
 

 

Case Rank Order by the Cumulative Number of Adversities from  

Conception to Four Months Postpartum (b) 

Case Conception Trimester 

1 

Trimester 

2 

Trimester 

3 

Birth-  

6 weeks 

6 weeks- 

4 months 

1st  Bella Bella Bella Bella Bella Bella 

2nd  Eric Eric Charlie 

Daisy 

Eric 

Charlie 

Eric 

Charlie Eric 

3rd  Alice 

Daisy 

Alice 

Daisy 

Alice 

Eric 

Charlie 

4th  Daisy Alice 

5th  Charlie Charlie Alice Alice Daisy Daisy 

Table 12. Case rank order by the cumulative number of adversities present from 

conception to four months postpartum. 

 

 

Furthermore, the cross-case rank order of adversity exposure differs when 

considering (c) percentage change in the actual adversities present since the previous 

time period and (d) cumulative percentage change in the adversities experienced up 

to each timepoint. As tables 13 and 14 (p.156) show, in these instances cross-case 

rank order differences occur from trimester three, rather than trimester two, onwards 

when focusing on the actual adversarial percentage change or the cumulative 

adversarial percentage change. Notably, Bella’s case does not assume the highest 

rank order in either pathway; meaning that when shifts in adversarial percentage 

changes are considered, rather than shifts in the number of adversities experienced, 

Bella is no longer identified as at highest risk according to these pathways. 
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Instead, the findings suggest that at six weeks postpartum the cross-case rank order 

of neurodevelopmental and attachment outcomes from best to poorest would be: 

Charlie the best, Daisy second-best, Bella third-best followed by Eric and Alice as 

equally the poorest if the percentage change in the actual adversities present was 

most influential. Otherwise, the cross-case rank order would be: Daisy the best, Eric 

second-best, Bella third-best, Alice fourth-best and Charlie the poorest if the 

percentage change in the cumulative adversities experienced from conception to six 

weeks postpartum was most influential. Once again, this indicates that the cross-case 

rank orders completely differ between pathways; emphasised by Charlie being 

ranked the best via the actual percentage change pathway and the poorest via the 

cumulative percentage change pathway. 

Further changes are observed by four months postpartum, with these tables 

suggesting that the cross-case rank order of neurodevelopmental and attachment 

outcomes from best to poorest would be: Alice, Daisy and Eric equally the best, 

Bella second-best and Charlie the poorest if the percentage change in the actual 

adversities present was most influential, while the influence of the cumulative 

adversities from conception to four months would result in the following cross-case 

rank order: Daisy the best, Bella-second best, Eric third-best, Alice fourth-best and 

Charlie the poorest. Again, both pathways show some cross-case differences but 

agree that Charlie would have the poorest expected outcomes by four months 

postpartum and Daisy potentially the best.  
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Case Rank Order by the Percentage Change in the Actual Adversities Present from 

Conception to Four Months Postpartum (c) 

Case Trimester 1 Trimester 2 Trimester 3 Birth-  

6 weeks 

6 weeks- 

4 months 

1st  Eric Charlie Charlie Alice 

Eric 

Charlie 

2nd  Bella Alice 

Daisy 

Alice 

Eric 

Bella 

3rd  Alice 

Charlie 

Daisy 

Bella Alice 

Daisy 

Eric 
4th  Bella Bella Daisy 

5th  Eric Daisy Charlie 

Table 13. Case rank order by the percentage change in the actual adversities present 

from conception to four months postpartum. 
 

Case Rank Order by the Percentage Change in the Cumulative Adversities from 

Conception to Four Months Postpartum (d) 

Case Trimester 1 Trimester 2 Trimester 3 Birth- 

6 weeks 

6 weeks- 

4 months 

1st  Eric Charlie Charlie Charlie Charlie 

2nd  Bella Alice 

Daisy 

Bella Alice Alice 

3rd  Alice 

Charlie 

Daisy 

Alice 

Daisy 

Bella Eric 

4th  Bella Eric Bella 

5th  Eric Eric Daisy Daisy 

Table 14. Case rank order by the percentage change in the cumulative adversities 

from conception to four months postpartum. 

 

Case Rank Order of the Cumulative Number of Adversities and Percentage Change 

by Four Months Postpartum 

Rank Cumulative number of 

adversities 

Cumulative percentage change in 

adversities 

1st  Bella (10) Charlie (600%) 

2nd  Eric (7) Alice (150%) 

3rd  Charlie (6)  Eric (133%) 

4th  Alice (5) Bella (100%) 

5th  Daisy (4) Daisy (50%) 

Table 15. Cross-case rank order of the cumulative number of adversities and 

percentage change by four months postpartum.  

 

 

As table 15 (p.156) highlights, tracking adversities via cumulative changes in the 

number of adversities from conception to four months postpartum (pathway b) or by 

cumulative percentage changes from conception to four months postpartum (pathway 

d) also produces differing cross-case rank order projections.  
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Furthermore, figures 7 (p.159) and 8 (p.160) visualise the trajectories that dyads 

followed across the timeline via changes in the actual number of adversities present 

(pathway a) and percentage changes in the actual adversities present (pathway c). 

Figure 5 also highlights that four of the five dyads experienced more adversities 

postnatally than prenatally, with the first six weeks postpartum presenting a specific 

window of vulnerability and opportunity to intervene. However, it is important to 

recognise that simply observing changes in the number of adversities across the 

trajectory may hide the changing intensity of the adversarial landscape that babies 

were travelling across. As figure 6 (p.151) shows, exposure to some adversities was 

acute: such as Daisy’s exposure to maternal stress during trimester two, others 

chronic: such as Bella’s exposure to historical maternal trauma and abuse, whilst 

other exposures were intermittent: such as Charlie’s exposure to maternal mental ill-

health. 

As figure 8 (p.160) shows, Bella was exposed to the least extreme fluctuations in 

adversity exposure, despite table 11 (p.154) and figure 5 (p.159) showing that she 

was exposed to the highest number of adversities throughout the timeline, while 

Charlie was exposed to the most extreme fluctuations in adversity exposure; which 

may highlight specific periods of risk and protection for him. Indeed, the fluctuations 

observed in real-time across all cases may help identify periods of specific risk or 

protection for all five dyads in relation to the type, timing and intensity of adversity 

exposure.    

Table 10 (p.152) also highlights that the peak period of adversarial impact differs 

within and between cases depending on which pathway was more influential: a, b, c 

or d. It is anticipated that an amplified Butterfly Effect may be observable around the 

peak period of adversity exposure for each dyad with poorer neurodevelopmental 

and/or attachment performances captured around that time and thereafter. 

Furthermore, tables 11 (p.154) to 14 (p.156) emphasise the potential differences in 

the projected cross-case rank order outcomes across time depending on which 

adversarial pathway may be most influential: a, b, c or d.  
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Moreover, tables 16 to 18 (p.161) summarise the projected cross-case rank order of 

developmental outcomes at birth, six weeks and four months according to each of 

these pathways, SIMD scores and gestational age at birth. The researcher will refer to 

these tables in later chapters to explore whether adversity quantity, multiple 

deprivation and/or gestational age at birth are most predictive of neurodevelopmental 

and attachment trajectories across cases or whether the type, timing and/or intensity 

of adversity exposure is more predictive. The researcher will also explore which of 

these best captures any Butterfly Effects observed within and between cases.  

 

 

 

 



 

 

 

    Figure 7. Trajectory of the actual number of adversities present from conception to four months postpartum. 
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Figure 8. Trajectory of the percentage change in the actual adversities present from conception to four months postpartum. 

 

 



 

 

 

Projected Cross-case Rank Order of Developmental Outcomes at Birth According to Pathway 

Rank (a) Actual No. 

Adversities 

(b) Cumulative No. 

Adversities 

(c) Actual % 

Change 

(d) Cumulative % 

Change 

SIMD Score Gestational Age 

at Birth 

1st (best) Daisy Alice Daisy Eric Daisy Charlie 

2nd  Alice 

Eric 

Daisy Bella Alice 

Daisy 

Bella 

Charlie 

Bella 

3rd  Charlie 

Eric 

Alice 

Eric 

Daisy 

4th  Charlie Bella Eric Alice 

5th (poorest) Bella Bella Charlie Charlie Alice Eric 

Table 16. Projected cross-case rank order of developmental outcomes at birth according to pathway.  
 

Projected Cross-case Rank Order of Developmental Outcomes at Six Weeks Postpartum According to Pathway 

Rank (a) Actual No. 

Adversities 

(b) Cumulative No. 

Adversities 

(c) Actual % 

Change 

(d) Cumulative % 

Change 

SIMD Score Gestational Age 

at Birth 

1st (best) Charlie 

Daisy 

Daisy Charlie Daisy Daisy Charlie 

2nd  Alice 

Eric 

Daisy Eric Bella 

Charlie 

Bella 

3rd  Alice 

Eric 

Bella Bella Daisy 

4th  Charlie Alice 

Eric 

Alice Eric Alice 

5th (poorest) Bella Bella Charlie Alice Eric 

Table 17. Projected cross-case rank order of developmental outcomes at six weeks postpartum according to pathway. 
 

Projected Cross-case Rank Order of Developmental Outcomes at Four Months Postpartum According to Pathway 

Rank (a) Actual No. 

Adversities 

(b) Cumulative No. 

Adversities 

(c) Actual % Change (d) Cumulative % 

Change 

SIMD Score Gestational Age at 

Birth 

1st (best) Daisy Daisy Alice 

Daisy 

Eric 

Daisy Daisy Charlie 

2nd  Alice 

Eric 

Alice Bella Bella 

Charlie 

Bella 

3rd  Charlie Eric Daisy 

4th  Charlie Eric Bella Alice Eric Alice 

5th (poorest) Bella Bella Charlie Charlie Alice Eric 

Table 18. Projected cross-case rank order of developmental outcomes at four months postpartum according to pathway.  
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5.4.2  Exposure to Domestic Abuse, Perinatal Depression and Major Life Events 

During Project Butterfly, participants completed the ISA Scotland questionnaire 

which tracked each dyad’s exposure to domestic abuse between conception and four 

months postpartum. Participants also completed the EPDS-M questionnaire which 

tracked each dyad’s exposure to perinatal depression at three timepoints: trimester 

three of pregnancy, six weeks and four months postpartum. Furthermore, the MLEI-

PSS questionnaire was utilised to capture the type of major life events that dyads 

experienced between pre-conception and birth. This questionnaire had also been 

adapted to capture the timing and intensity of the perceived stress that each event 

elicited and to allow comparisons to be drawn between the perceptions of Project 

Butterfly participants and the measure’s original participants based in Hull and 

Manchester over 30 years ago. The cross-case domestic abuse, perinatal depression 

and major life events findings are presented in sections 5.4.2.1 (p.162) to 5.4.2.3 

(p.166).  

 

5.4.2.1  Exposure to Domestic Abuse 

As figure 9 (p.163) shows, domestic abuse was experienced in three cases: Alice, 

Bella and Eric. Notably, Alice and Bella were exposed to both physical and non-

physical domestic abuse, whilst Eric was exposed to non-physical domestic abuse 

only. Domestic abuse began around trimester two for Alice, around birth for Bella 

and after six weeks postpartum for Eric. A clear pattern of escalation is observable 

across the timeline, with greatest risk occurring after six weeks postpartum. It is also 

important to highlight that between six weeks and four months postpartum, Alice’s 

exposure to physical domestic abuse increased by 100% and non-physical domestic 

abuse increased by 60% despite her parents’ separation, her father no longer residing 

in the family home and supervised parental child contact court arrangements being in 

place. Cross-referencing figures 6 (p.151) and 9 (p.163) demonstrates some 

correlation between maternal report of stress and domestic abuse during the postnatal 

period. If timing and intensity matters, it is anticipated that a Butterfly Effect will be 

visible in the developmental trajectories of Alice from pre-birth with a decline in her 

neurodevelopmental and attachment trajectories across the postnatal timeline in 

response to domestic abuse intensification. 



 

 

 

 

A similar, but weaker, observable effect is also anticipated in Bella’s developmental trajectories from birth and Eric’s from six weeks 

postpartum.    

 

 

     Figure 9. Domestic abuse trajectory between conception and four months postpartum.
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However, it is important to add that one item in the Project Butterfly Postnatal 

Questionnaire 1 and 2, presented to mothers at six weeks and four months 

postpartum, quoted NHS Health Scotland’s definition of gender-based violence and 

the Scottish Executive’s definition of domestic abuse and asked mothers “Have you 

ever experienced any type of gender-based violence?” It is noteworthy that only 

Alice’s mother selected “yes” and only at four months postpartum. These findings 

may suggest that either these mothers did not feel that they had experienced domestic 

abuse, that the wording of these definitions are not effective in helping women self-

identify or that these mothers felt unable to disclose; at least not at six weeks 

postpartum in Alice’s case. This reiterates the importance of utilising validated 

screening tools that are specifically designed to identify characteristic physical and 

non-physical domestic abuse behaviours, such as the ISA, and to monitor mothers for 

domestic abuse exposure during pregnancy, postnatally and beyond. 

 

5.4.2.2  Exposure to Perinatal Depression 

 

Figure 10. Perinatal depression trajectory between pregnancy and four months 

postpartum. 

Note: Red line denotes screening threshold for perinatal depression symptoms.  
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As figure 10 (p.164) shows, perinatal depression scores reached the screening 

threshold, indicated by the red line, for Charlie’s mother during trimester three and at 

four months postpartum. The visual display also highlights that Charlie’s mother 

reported low perinatal depression scores around six weeks postpartum. This perinatal 

depression trajectory matches the trajectory of maternal mental health in this case.  

The visualisation also shows that Bella and Eric’s mothers’ perinatal depression 

scores reached the screening threshold around four months postpartum, which 

correlates with both dyad’s maternal mental health, domestic abuse and stress 

trajectories. However, it is noteworthy that Eric’s mother did not reach the threshold 

limit when she completed the EPDS-M, around six weeks postpartum, despite 

reporting that she had been medically diagnosed with PND around that time.  

It is also noteworthy that Alice’s mother returned a perinatal depression score of zero 

at all three timepoints, which is perhaps unusual given the case history outlined in 

section 5.2.1 (p.131). It is possible that Alice’s mother is very resilient and that 

unknown protective factors prevented her from experiencing any symptoms related 

to perinatal depression, but it is noteworthy that the researcher observed that both 

Alice and her mother showed flat affect during the research session at six weeks 

postpartum, but not at four months. Therefore, non-disclosure may explain at least 

some of these null scores. However, it is possible that the flat affect observed in 

mother and baby at six weeks postpartum may have been due to emerging illness in 

Alice and tiredness in her mother.  

The findings represented in figures 9 (p.163) and 10 (p.164) highlight that domestic 

abuse and perinatal depression risks increased after six weeks postpartum across 

most of the cases and that a critical window of opportunity may exist between birth 

and six weeks postpartum to promote mother-infant mental health and safety. It is 

also noteworthy that during the study’s data collection period NHS Scotland 

midwives and health visitors would typically ask women if they were affected by 

domestic abuse when first booking into antenatal services and would screen for 

postnatal depression around six weeks postpartum. The present study’s findings 

clearly highlight that the timings of such routine screening may not accurately 

identify mothers and babies at risk.   
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5.4.2.3  Exposure to Major Life Events 

As table 19 (p.167) shows, four mothers reported that they had experienced one or 

more of the major life events itemised in the MLEI-PSS questionnaire in the 12 

months preceding the birth of their baby: Bella, Charlie, Daisy and Eric. However, it 

is noteworthy that there is much variation between the perceived stress scores stated 

by Project Butterfly mothers and the scores of mothers who participated in the 

measure’s original study. This may be partly due to societal changes and shifts in 

everyday practices.  

As table 19 (p.167) shows, item 11 focuses on “worry over care of children while in 

hospital” and was selected by Daisy and Eric’s mothers. However, whilst the 

original participants scored this event as 65/100 (Hull) and 59/100 (Manchester) 

respectively for the degree of “turmoil, disturbance, or upheaval it would cause were 

it to happen”. Daisy’s mother rated this event as eliciting an actual stress score of 

5/100 and Eric’s mother 20/100. Such perceptual disparity may be best explained by 

the shorter postnatal hospital stay and more commonplace use of childcare 

experienced by 21st century mothers.  

When developing the MLEI, Newton et al (1979) adopted Revill and Dodge’s (1978) 

definition of a life event being regarded as major when it returns a score of 60/100 or 

above. Based on this premise, it is noteworthy that only two of the six items selected 

by Project Butterfly participants returned perceived stress scores of 60/100 or above 

and not consistently so. For example, Daisy’s mother experienced a “serious 

physical illness or injury requiring hospital treatment” three times during pregnancy, 

with two of these events requiring overnight stays in hospital. However, she rated the 

perceived stress of the first hospital stay as 80/100 and the second hospital stay as 

30/100.  Therefore, these findings suggest that major life events are subjective 

experiences that may differ significantly between and within dyads. In respect of 

these findings, only major life events that Project Butterfly mothers scored as 60/100 

or above (highlighted yellow in table) were considered within the cross-case analyses 

and included in figure 6 (p.151). 



 

 

Major Life Event Dyad Timeline Perceived 

Stress Score 

(Project 

Butterfly) 

MLEI            

Score 

(Hull) 

MLEI     

Score 

(Manchester) 

1. Serious physical illness or injury requiring 

hospital treatment. 

Daisy Trimester 2 80 69 69 

Trimester 3 30 

3. Immediate family member seriously ill. Eric Conception to birth 50 76 75 

4. Immediate family member attempts suicide. Bella Trimester 2 50 79 83 

8. Prolonged ill health in close relative requiring 

treatment by doctor. 

Bella Trimester 3 100 62 69 

Eric Conception to birth 50 

11. Worry over care of children while in 

hospital. 

Daisy Trimester 3 5 65 59 

Eric Trimester 3 20 65 59 

13. Income decreased substantially (≥25%). Charlie Trimester 2 50 64 56 

     Table 19. Comparison of scores between Project Butterfly participants and MLEI participants. 
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CHAPTER 6  CROSS-CASE SYNTHESIS II: NEURODEVELOPMENT 

 

6.1  Introduction 

Neurodevelopmental trajectories were captured using the Neonatal Behavioral 

Assessment Scale (NBAS; Brazelton & Nugent, 2011) and Bayley Scales of Infant 

and Toddler Development-Third Edition (Bayley-III; Bayley, 2006). Following 

individual analyses, the cross-case data were synthesised and translated into visual 

displays to facilitate cross-case analyses. Figures 11 (p.172) to 22 (p.210), presented 

across sections 6.2 to 6.3 (p.169-202) represent the neurodevelopmental trajectories 

travelled by the five babies between conception and four months postpartum.  

 

6.2  NBAS at Three Days and Six Weeks Postpartum 

An NBAS examination was conducted with each baby three days after their birth, 

followed by a second examination at six weeks postpartum (range: minus one day to 

plus three days). It is noteworthy that conducting the NBAS around birth allows the 

neurobehaviours developed in utero to be observed and examined, whilst conducting 

the NBAS around six weeks postpartum facilitates observation and examination of 

neurobehaviours that have been adapted and shaped by primary caregiving 

experiences and the extrauterine environment.  

Further, the goal of the NBAS examiner is to work in synchrony with the baby to 

capture a comprehensive developmental portrait of the baby. This is achieved by 

facilitating the baby to demonstrate the best performance of their skills and abilities, 

likes and dislikes, strengths and weaknesses. Furthermore, observing this can help 

caregivers to become more sensitively attuned to their baby’s communication, 

vulnerabilities and developmental potential. Sections 6.2.1 (p.170) to 6.2.9 (p.196) 

summarise the performance of each baby across nine NBAS clusters at both 

timepoints: habituation, social-interactive, motor system, state organisation, state 

regulation, autonomic system, smiles, supplementary items and reflexes. It is 

noteworthy that the green line presented within the visual displays in these sections 

represent the optimal performance scores for each cluster. 
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6.2.1  Habituation Performance at Three Days and Six Weeks Postpartum 

Newborns are born with the innate ability to establish, maintain and protect their 

sleep states. The habituation cluster of the NBAS examines a baby’s skills and 

abilities to habituate (shut out) to environmental stimuli to protect and maintain 

sleep. Therefore, this cluster of items requires the baby to be asleep at the outset of 

the examination. As figure 11 (p.172) shows, only Charlie and Daisy were asleep at 

the outset of the NBAS examination at three days postpartum and only Alice at six 

weeks postpartum. Thus, no habituation data is available for Alice, Bella or Eric at 

three days nor Bella, Charlie, Daisy and Eric at six weeks postpartum. 

As shown, at three days postpartum Charlie demonstrated very good habituation 

skills: shutting out light, auditory and tactile stimulation quickly and successfully to 

protect his sleep states. Daisy was also very good at habituating to tactile stimulation 

quickly and successfully, but had to work slightly harder to shut out auditory stimuli. 

She was found to be more sensitive to light than to sound or touch.  

As the visual display also shows, Alice was asleep at the outset of the NBAS 

examination at six weeks postpartum, which allowed the habituation cluster to 

commence. However, although Alice successfully habituated to the light stimuli after 

seven presentations (first cluster item) she awoke to a quiet alert state after the 

second presentation of the rattle (second item). It is noteworthy that during Alice’s 

first NBAS examination, at three days postpartum, the researcher observed that Alice 

was particularly responsive to auditory stimuli, which may explain why the 

presentation of sound woke her to an alert awake state so quickly.  

Interestingly, during both NBAS research sessions, Alice’s mother described her as 

sleeping most of the time. However, during both examinations the researcher 

observed that whilst Alice often appeared asleep, she was not actually in a sleep 

state. From an evolutionary perspective, sleep can be a protective state for babies 

who are physiologically fragile or who sense their environment to be threatening. 

Alice’s mother also commented that health professionals had recommended that she 

fed Alice every three hours due to her low birth weight (LBW), but added that she 

had to set an alarm to remind her to feed Alice because she would not awaken, 

become aroused or cry to be fed herself. This raises the question of why was Alice 
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not asking to be fed naturally? It also highlights her fragility and vulnerability. When 

considering why Alice was displaying a sleep state much of the time several reasons 

may be deliberated, such as: perhaps she was adopting a protective state to avoid 

engagement from others, perhaps she was adopting this quiet state to avoid drawing 

attention to herself due to domestic abuse residing in the household, or perhaps she 

was simply utilising this state to shut out environmental stimuli to conserve her 

energy; bearing in mind that Alice was a fragile baby, born early and with a LBW.  

Returning to figure 11 (p.172), it is perhaps unusual that three of the five (60%) 

babies were awake at three days postpartum and four of the five (80%) babies were 

awake at six weeks postpartum, given that newborns typically sleep for around 18 

hours during a 24-hour period. Although, it is acknowledged that infants often 

become more alert around six weeks postpartum. Whilst these occurrences could 

simply have happened by chance, alternative explanations may be that some of these 

babies were particularly alert from birth or were finding it difficult to habituate to 

environmental stimuli in order to establish and maintain their sleep states.  

It is noteworthy that Alice and Daisy’s mothers both described their baby as a ‘good 

sleeper’ throughout the study, whilst Bella’s mother reported that she was not 

sleeping well during the first few weeks postpartum but reported that this improved 

thereafter. Charlie and Eric’s mothers both expressed concerns about their baby 

experiencing sleep difficulties, but it is notable that both babies were reported as 

sleeping better towards the end of the study at four months postpartum.        

 

 



 

 

 

     Figure 11. Habituation scores at three days and six weeks postpartum. 

      

Note: Green line denotes optimal score. 
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6.2.2  Social-Interactive Performance at Three Days and Six Weeks Postpartum 

Babies are social beings born hard-wired to communicate and engage in the world 

around them (Brazelton & Nugent, 2011). Babies with good social-emotional 

development can also learn quite quickly how to utilise their social savvy to engage 

those around them and encourage primary caregivers to emotionally invest in 

nurturing them, which offers protective factors. Babies can also be considered as the 

barometer of the family and can clearly reflect the environment in which they are 

raised. The social-interactive cluster of the NBAS examines a baby’s skills and 

abilities to engage in animate and inanimate social interaction and to maintain a level 

of alertness. As figure 12 (p.177) shows, there was some variation between and 

within cases across the two examinations. Overall, Alice’s social-interaction was the 

poorest on both occasions and Daisy’s the best. Bella also performed well on both 

occasions, with more optimal scores observed at six weeks compared to three days 

postpartum. Some decline in performance was observed in Charlie’s case and more 

so in Eric’s case who was only available to engage with some of the items.   

Closer observation of Alice’s scores show that her attention was captured more when 

auditory stimuli was combined with visual stimuli, compared to visual stimuli alone. 

It was also observed that she showed greater interest in engaging with the 

researcher’s face and voice (animate visual and auditory stimuli) at three days 

postpartum, but at six weeks postpartum she showed greater preference for inanimate 

visual and auditory stimuli (seeing and hearing the rattle). Although Alice often 

appeared asleep, at three days postpartum she did turn to look and follow the rattle 

and briefly followed the researcher’s face and voice. Unusually, it was also observed 

that Alice appeared to ‘peek’ at the researcher’s face during social interaction, rather 

than look with relaxed eyes that were fully open.  

It is noteworthy that although Alice could elicit and maintain a quiet alert state four, 

her social interaction was dull, listless and sluggish. Normally when a baby is in state 

four they appear bright eyed, bushy tailed and open to social interaction. It was 

difficult to determine if Alice was demonstrating flat affect or a developmental delay. 

Alice’s presentation of state four perhaps reflects her fragility or state of affect. 

When she did become available to socially-interact the cost to her was high, as this 
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interaction quickly increased her level of arousal, which in turn ended the interaction. 

This indicates that social-interaction was stressful for Alice and perhaps suggests that 

she may not have had many experiences of sensitive interaction with caregivers so 

far. As mentioned in section 5.4.2.2 (p.164), the researcher observed that Alice’s 

mother also presented flat affect during this research session. 

Further, her engagement within this cluster demonstrates that Alice was aware of her 

environment from birth, although she often appeared asleep. It also demonstrates that 

although she did show interest in animate social interaction around birth, by six 

weeks postpartum she was showing preference towards inanimate objects. It was also 

observed that when the researcher did not actively engage Alice, while in state four, 

she would look around the room rather than seek out social-interaction. This may 

reflect a lack of rewarding socially engaging experiences within Alice’s world or 

indicate that her main sources of stimulation were generated from objects rather than 

people by six weeks postpartum. Her scores also show that whilst her alertness was 

quite poor at three days, this had improved somewhat by six weeks which suggests 

that she was becoming more available and robust.   

Closer observation of Bella’s scores show that she performed very well across this 

cluster on both occasions and was a very settled, alert and mature baby. At three days 

postpartum she followed all stimuli throughout a 180-degree arc with no eye lag and 

without losing the stimulus. Although she briefly took timeout twice during the 

orientation items, she returned to engage spontaneously. 

At six weeks postpartum, it is noteworthy that Bella’s inanimate visual score was 

very low because she was so fascinated in engaging with the researcher’s face that 

she had no interest in looking at a red ball. Such preference is indicative of a very 

sociable baby who is demonstrating that she perceives social interaction to be very 

rewarding, is used to such interaction, perhaps expects it, and is actively seeking out 

social engagement with others. Some sneezes, indicating overstimulation, were 

observed during this examination alongside brief periods of timeout. Bella’s alertness 

was observed as very good at three days postpartum and at the optimal level at six 

weeks postpartum.  
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Closer observation of Charlie’s scores show that he was a very mature baby at three 

days postpartum. When alert he was very bright and focused. He was very interested 

in engaging with faces (animate visual) at three days postpartum, but at six weeks 

postpartum was equally interested in engaging visually with the researcher’s face 

(animate) and a red ball (inanimate). Similar patterns were also observed in his 

performance with auditory stimuli, with a shift in preference from engaging with 

animate auditory stimuli to mutual interest in engaging with animate (voice) and 

inanimate (rattle) auditory stimuli. These shifting preference patterns were also 

observed when visual and auditory stimuli were combined, with Charlie showing 

greater interest in engaging with the researcher’s face and voice (animate visual and 

auditory) at three days postpartum and equal interest in engaging with this animate 

combination and inanimate visual and auditory stimuli (rattle) at six weeks 

postpartum.  

However, it is noteworthy that while Charlie’s alertness was observed as very good 

at three days postpartum, this was reduced significantly at six weeks postpartum. At 

six weeks Charlie required regular timeout, particularly during the orientation items, 

but returned to the interaction when he was ready. He appeared sensitive and 

required sensitive handling to help him to regulate state and engage without 

becoming overwhelmed by social-interaction. His interaction was observed as brief, 

but engaged, with some sneezes and yawns suggesting overstimulation and some 

level of stress. The reader is reminded that Charlie was suffering from colic and 

sleeping issues around this time which may have compromised his availability. 

Closer observation of Daisy’s scores show that she was performing around the 

optimal level across both examinations, with only her alertness operating just below 

the optimal level at three days postpartum. She presented as a small but well-

developed baby with good self-regulation and her full range of states available. Her 

performance reflected a mature and settled baby who was positively engaging in 

social interaction very well.  However, it is noteworthy that Daisy was very sensitive 

to stimuli at three days postpartum, with exaggerated reactions observed, although 

these responses had dampened down by six weeks postpartum.  
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Closer observation of Eric’s scores show that, although he presented as a somewhat 

fragile baby, at three days postpartum he performed very well across this cluster. 

However, he was observed as very sensitive to stimuli and took brief timeout 

regularly, during social interaction, which helped him to spontaneously re-engage in 

the conversation quickly. He also experienced some sneezing during social 

interaction, which is indicative of overstimulation and some level of stress.  

Furthermore, at six weeks postpartum only two items from this cluster could be 

administered due to Eric being very unsettled and irritable, with incidental 

observation used to score the last item. It is noteworthy that with support Eric 

demonstrated good interaction with the researcher’s face (animate visual) and face 

and voice (animate visual and auditory) that was just below his performance level at 

three days postpartum.  

Nevertheless, Eric’s alertness had reduced significantly at six weeks compared to 

three days postpartum which reflected his general unavailability. The reader is 

reminded that Eric was suffering from colic, reflux, constipation and sleeping issues 

around this time which were clearly having a significant effect on his general 

wellbeing.   

It is interesting to note that both Daisy and Eric presented as very sensitive to stimuli 

at three days postpartum. This suggests that a factor may have been present in both 

cases that sensitised their nervous system during the prenatal period or around birth. 

These cases share two similarities that were not present in the other three cases: they 

were exposed to Aspirin during pregnancy and they were delivered by caesarean 

section. However, the drugs that these two babies were exposed to during labour was 

not the same, with Daisy being exposed only to spinal anaesthetic while Eric was 

exposed to Entonox, pethidine, spinal anaesthetic and general anaesthetic. Therefore, 

the two factors that are exactly the same in these cases are Aspirin exposure in utero 

and the experience of birth by caesarean section. 
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    Figure 12. Social-interactive scores at three days and six weeks postpartum. 

 

Note: Green line denotes optimal score.  
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6.2.3  State Organisation Performance at Three Days and Six Weeks Postpartum 

Babies begin practicing their state organisation in utero, with six discrete states 

recognised. Quiet alert state four represents the optimal awake state for babies and is 

used as a baseline reference within this cluster. The state organisation cluster of the 

NBAS examines a baby’s state behaviour during the examination; paying particular 

attention to the amount of crying, irritability and speed of transition from a quiet to 

agitated state, if at all. As figure 13 (p.180) shows, there was some variation between 

and within cases across the two examinations. However, the optimal peak of 

excitement scores observed across cases highlight that the babies were 

predominantly in a quiet alert state during both examinations, except for Eric who 

cried more at six weeks postpartum. Overall, Alice’s state organisation was the 

poorest on both occasions and Bella’s the best.  

Closer observation of Alice’s scores show that while her peak of excitement 

gravitated around quiet alert state four, she experienced rapid and frequent state 

changes on both occasions. It is highlighted that while she fluctuated from states four 

(quiet alert) to five (active alert) occasionally and state six frequently, at six weeks 

postpartum, these only lasted a few seconds and therefore did not meet the 15-second 

guideline to be counted. Therefore, the lability of states shown at six weeks 

postpartum does not fully reflect how hard Alice was working to regulate state. 

However, it was noted that her irritable fussing had decreased from a moderate level 

at three days to a more minimal level at six weeks postpartum.  

Closer observation of Bella’s scores show optimal performance across the cluster 

with irritable fussing only observed once and no crying expressed during either 

examination. Bella presented as well organised, maintaining quiet alert state four 

throughout.  

Closer observation of Charlie’s scores show that he successfully maintained a quiet 

alert state most of the time during both examinations, with reduced irritability and 

lability of states observed at six weeks postpartum. His self-regulation was excellent 

with only some fluctuations of state observed at three days postpartum. These state 

changes were very brief, with Charlie effectively bringing himself back to a quiet 

alert state four. However, it was observed that his state fluctuations had become more 
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rapid at six weeks postpartum. He required increased periods of timeout, appeared 

more sensitive and required more supportive handling to facilitate him to engage in 

interaction without becoming overwhelmed.  

Closer observation of Daisy’s scores show that she optimally maintained a quiet alert 

state for the majority of both examinations and never cried. Although her irritability 

and fluctuations between states were moderately high at three days postpartum, she 

expressed no fussing and minimal state changes at six weeks postpartum.  

Closer observation of Eric’s scores show that although his peak of excitement, 

rapidity of build-up and lability of states were optimal at three days, his performance 

had significantly declined at six weeks postpartum. He also showed some irritability 

at three days, but this was not scored at six weeks postpartum due to his general 

difficulties during the examination. This was a very unsettled period for Eric, 

overshadowed by colic pain and episodes of crying. 

 



 

 

 

    Figure 13. State organisation scores at three days and six weeks postpartum. 

      

Note: Green lines denote optimal scores. 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                              181                                                                                                                                               

6.2.4  State Regulation Performance at Three Days and Six Weeks Postpartum 

Babies are born with the innate ability to self-regulate and self-soothe to some 

degree. The state regulation cluster of the NBAS examines a baby’s skills and 

abilities to successfully manage their internal regulation and to move themselves 

down from an active alert or crying state to a quiet alert or sleep state. Also, to 

examine how well they can accept external regulatory support from caregivers.  As 

figure 14 (p.183) shows, all babies demonstrated a range of state regulation skills 

with Bella performing most effectively and with ease during both examinations, 

followed by Daisy. Alice, Charlie and Eric notably worked harder to regulate state on 

both occasions, with Charlie demonstrating more effective state regulation, and Eric 

less effective state regulation, at six weeks postpartum.    

Closer observation of Alice’s scores show that she was quite easily consoled with 

cuddles and demonstrated very good self-quietening skills during both examinations, 

with increased hand-to-mouth technique utilised at six weeks postpartum. She 

demonstrated strengths at self-soothing and using her hands at midline to reduce her 

physiological arousal which would successfully bring her back to state 4 (quiet alert) 

quickly with minimal help from the researcher. Therefore, whilst Alice continued to 

work hard to maintain state regulation, she had clearly developed effective self-

regulation skills over the previous five weeks or so.  

Closer observation of Bella’s scores show that she never cried during either 

examination, so consolability could not be scored, but she responded well to cuddles. 

She was also excellent at self-quietening and relied less on using hand-to-mouth at 

six weeks postpartum.   

Closer observation of Charlie’s scores show that he was quite easy to console during 

both examinations with hand holding, face and voice providing sufficient support. He 

utilised cuddles very well; snuggling in more at six weeks postpartum. He 

consistently used hand-to-mouth and was very good at self-quieting at three days but 

was significantly less so at six weeks postpartum.  

Closer observation of Daisy’s scores show that she responded well to cuddles, hand-

holding and effectively used hands-to-chest very well at both timepoints. She did not 
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cry during either examination to require consoling and accordingly did not need to 

self-quieten. She utilised hand-to-mouth very little during both examinations.    

Closer observation of Eric’s scores show that he could be effectively consoled with 

cuddles at three days, but less so at six weeks postpartum. He was also very good at 

self-quietening at three days, but again slightly less so at six weeks postpartum. He 

used hand-to-mouth consistently during both examinations, sucking on his fist 

regularly. 
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    Figure 14. State regulation scores at three days and six weeks postpartum. 

      

Note: Green line denotes optimal score. 
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6.2.5  Autonomic System Performance at Three Days and Six Weeks Postpartum 

Stress and physiological arousal is observable in babies from birth and can provide 

insights into the effect of adversities on the early developing brain and nervous 

system from pre-birth onwards. The autonomic system cluster of the NBAS 

examines the level of homeostatic functioning within the central, peripheral and 

autonomic nervous systems, with particular interest in indicators of irritation or 

depression of these systems observed through changes in respiration, temperature 

and skin colour. Stress and over-taxation can also be observed through tremors and 

startles. As figure 15 (p.187) shows, there was some variation between and within 

cases across the two examinations. Overall, Bella’s autonomic system performance 

was best on both on occasions, with Alice demonstrating the most concerning 

performance each time. Although Charlie, Daisy and Eric demonstrated some 

concerning neurobehaviours at three days, these were less concerning at six weeks 

postpartum.  

Closer observation of Alice’s scores show that at three days postpartum no tremors 

and a minimal number of startles were observed. However, it was immediately 

evident at the outset of the examination that Alice’s arousal and nervous system 

reactivity was very high and that the slightest insensitivity in handling amplified her 

reactivity and elicited a moro pose. Therefore, it is important to highlight that the 

researcher provided Alice with an extensive amount of support during the 

examination, working very slowly and sensitively throughout, to protect her 

wellbeing and minimise the stress elicited by the examination. The researcher also 

reduced the total NBAS items presented to shorten the examination period. Without 

this degree of support Alice’s scores would have undoubtedly been much higher.  

It was also observed that Alice’s skin was very red in colour at three days 

postpartum, which was extremely concerning. This is typically indicative of 

instability of the autonomic nervous system governing physiological processes, such 

as heart rate, respiration and blood pressure, which can be the result of stress. In 

addition to vascular changes, reddening can be the result of dehydration or skin 

irritation, however there was no evidence that either of these were causal factors at 

that time. The reader is also reminded that Alice’s APGAR scores at birth, presented 
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in section 5.2.1 (p.131), had also reflected some medical concern about her skin 

colour immediately after delivery. Considering the case history, and known perinatal 

adversities, it is proposed that Alice’s overall autonomic system performance 

suggested that she had been born stressed and her nervous system had been primed in 

utero.      

At six weeks postpartum, Alice demonstrated significantly more tremors, with 

tremors also observed during quiet alert state four. She also experienced slightly 

more startles at six weeks than at three days postpartum. Increased tremors can be 

indicative of central nervous system irritation, whilst increased startles can be 

indicative of a sensitive baby who is spontaneously overreacting to external stimuli. 

They may also be caused by the baby reacting to their own internal stimuli. These 

findings highlight that while Alice frequently fluctuated in her state organisation she 

was continually working very hard to regulate her state to the degree that she did. 

More positively, Alice’s skin colour was maintained at the optimal level during the 

examination at six weeks postpartum.  

Closer observation of Bella’s scores show that she demonstrated no tremors and 

maintained a healthy skin colour during both examinations. At three days 

postpartum, one spontaneous startle was observed in addition to the moro reflex 

elicited by the researcher. At six days postpartum, no startles were observed other 

than the moro reflex elicited by the researcher.  

Closer observation of Charlie’s scores show that he demonstrated a moderately high 

number of tremors, including in a quiet alert state four, during both examinations 

which suggests that irritation of the nervous system was evident from birth. Increased 

respiration was also observed during the examination at six weeks postpartum, 

suggesting that Charlie was working harder to maintain his autonomic stability at this 

time. Also, one spontaneous startle and the elicited moro were also observed on each 

occasion, which are of less concern. Charlie’s skin colour was maintained at the 

optimal healthy level during both examinations.  

Closer observation of Daisy’s scores show that she demonstrated a moderately high 

number of tremors at three days postpartum alongside some startles when in an 
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active alert state. Her skin colour was predominantly healthy during this 

examination, but some paling and acrocyanosis was observed, which is indicative of 

stress and cost to the baby. However, at six weeks postpartum no tremors were 

observed except for the elicited moro. Daisy’s skin colour was also maintained at a 

healthy level throughout this examination.   

Closer observation of Eric’s scores show that he demonstrated a moderately high 

number of tremors, including in a quiet alert state four, during both examinations 

which suggests that irritation of the nervous system was evident from birth. Also, one 

spontaneous startle and the elicited moro were observed on each occasion, which are 

less concerning. Eric’s skin colour was maintained at the optimal healthy level 

during both examinations. 
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Figure 15. Autonomic system scores at three days and six weeks postpartum. 

 

Note: Green lines denote optimal scores. 
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6.2.6  Smiles Expressed at Three Days and Six Weeks Postpartum 

Smiles can be observed during the neonatal period, but typically these are reflexive 

responses to internal and external stimuli, rather than being an emotively driven 

social gesture. However, a baby can be observed expressing their first true social 

smile from around six to eight weeks postpartum. As mentioned within the social-

interactive section (6.2.2, p.173), babies are social beings, born hard-wired to 

communicate and can utilise smiles to draw in their caregivers, elicit social 

interaction and positively affect conversations. As figure 16 (p.188) shows, as 

expected none of the babies expressed smiles during their first NBAS at three days 

postpartum. However, at six weeks postpartum Bella and Charlie were observed 

expressing two smiles, while Alice and Daisy expressed one smile. Eric did not 

express any smiles. 

 

 

    Figure 16. Smiles expressed at three days and six weeks postpartum. 
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6.2.7  Motor System Performance at Three Days and Six Weeks Postpartum 

The motor system cluster of the NBAS examines the tone, maturity and functioning 

control that a baby has over their motor system. It also measures their defensive 

movements, designed to protect their survival. As figure 17 (p.191) shows, Bella, 

Charlie, Daisy and Eric generally performed well within this cluster during both 

examinations, with concerns observed with Alice’s performance at three days 

postpartum.  

Closer observation of Alice’s scores show that at three days postpartum her 

heightened physiological arousal was reflected in her heightened muscle tone and 

compromised motor movements, which became jerky when she moved into an active 

alert state. Throughout this examination, she held her arms and legs tightly to her 

body which made it very difficult to passively extend her arms and legs. It was noted 

that during general handling Alice would suddenly react in a moro pose at times, 

with arms and legs thrown out from her body. This pose is normally elicited when a 

baby is allowed to slightly fall back on the palm of the examiner’s hand during the 

NBAS, or traditional paediatric assessment, and is a global neurophysiological stress 

response. It is noteworthy that the researcher intentionally missed the defensive item 

during this examination in respect of Alice’s fragile condition. Nevertheless, her 

performance at six weeks postpartum was greatly improved and had become more 

aligned with her peers overall.  

Closer observation of Bella’s scores show that she demonstrated excellent motor tone 

and maturity during both examinations, with optimal pull-to-sit observed at six 

weeks postpartum. A decrease in her defensive movements was observed at six 

weeks compared to three days postpartum, whilst her activity level remained low on 

both occasions.  

Closer observation of Charlie’s scores show optimal motor tone and maturity during 

both examinations with an improved pull-to-sit observed at six weeks postpartum. 

His defensive movements were poor at three days, but very good at six weeks 

postpartum and his activity had increased to a moderate level.  
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Closer observation of Daisy’s scores show excellent motor tone and maturity during 

both examinations with very good pull-to-sit and defensive movements observed at 

six weeks postpartum. She showed much activity at three days postpartum, but this 

was greatly reduced to slight activity at six weeks postpartum which coincided with 

her maintaining a very controlled quiet alert state throughout the examination. This 

again reflected that Daisy was coping very well with the demands of the NBAS 

examination.  

Closer observation of Eric’s scores show that his motor tone and maturity was 

excellent during both examinations. His pull-to-sit was good at three days, and 

slightly weaker at six weeks postpartum, with his defensive movements very good on 

both occasions. While much activity was observed during the first examination at 

three days postpartum, the researcher did not record an activity score at six weeks 

postpartum as too many of the total NBAS items had to been missed on that occasion 

to score this item fairly.  
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    Figure 17. Motor system scores at three days and six weeks postpartum. 

     

 

Note: Green lines denote optimal scores. 
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6.2.8  Reflex Performance at Three Days and Six Weeks Postpartum 

The reflexes cluster of the NBAS is based on Prechtl’s (1977) neonatal neurological 

procedure and examines 18 elicited reflex responses. It is noteworthy that many of 

these reflexes are primitive in nature and are expected to disappear across infanthood 

in accordance with normal development. It is also noteworthy that the presence or 

retention of some reflexes can be indicative of neurological damage, therefore 

absence of some reflexes is optimal.  As figure 18 (p.195) shows, at three days and 

six weeks postpartum most babies performed very well with most reflexes 

demonstrated as normal. However, Alice’s reflex responses were of some concern.  

Closer observation of Alice’s scores show that at three days postpartum only eight of 

the 18 reflex items were presented to Alice due to her fragility and unavailability. 

The glabella reflex item could not be presented as Alice’s eyes were not open. From 

the eight items presented, only the sucking and palmer reflexes were normal. In fact, 

the sucking reflex was strong and quick, which did not match Alice’s mother’s self-

report that she showed little interest in feeding around this time. Alice’s ankle clonus 

reflex was not elicited while her plantar, Babinski and placing reflexes elicited 

hypoactive responses. Conversely, hyperactive reflex responses were observed 

during passive resistance of the arms and legs. Overall, Alice’s reflex performance at 

three days postpartum suggested that the maturity and functioning of her brain and 

nervous system had been compromised in utero.  

At six weeks postpartum, most reflex items that were presented to Alice returned 

normal responses, except for passive resistance of the arms, placing and standing 

which elicited hypoactive responses. A slight delay of the plantar reflex was also 

observed but was normal once elicited. Alice’s crawling reflex was strong and 

activated immediately. Notably, three items: tonic deviation of the head and eyes, 

nystagmus and the tonic neck reflex, were missed by the researcher. Overall, Alice’s 

performance during the reflex cluster corroborated with the marked improvement 

observed in her motor development at six weeks postpartum.  

Closer observation of Bella’s scores show that most of the reflexes that were elicited 

at three days postpartum were normal. However, her ankle clonus reflex could not be 

elicited. Notably, one item: the glabella reflex, was missed by the researcher. Bella’s 
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rooting reflex was observed as hypoactive, but this was probably due to her being fed 

shortly before the examination. Her walking reflex was hyperactive, while her toes 

came down weakly during the placing reflex. Some asymmetry was observed in 

Bella’s walking reflex, with only her right foot stepping twice. During incurvation a 

slightly weaker response was also observed on her left side. Pairing these responses 

together may suggest that a left-sided weakness was present. When placed prone, 

Bella’s head turned immediately and her body assumed a crawling position, but no 

body movements followed.  

During Bella’s second examination, at six weeks postpartum, all reflexes were 

elicited and the majority were normal. However, passive resistance of her arms and 

palmer reflex were slightly hyperactive due to tension. It was also noted that her 

ankle clonus reflex again could not be elicited. Her rooting reflex also remained 

hypoactive, but this may have been due once again to Bella being fed shortly before 

this examination.  

Closer observation of Charlie’s scores show that at three days postpartum most reflex 

items were elicited and were normal. However, the ankle clonus reflex could not be 

elicited. Notably, two items: tonic deviation of the head and eyes and nystagmus 

reflexes, were missed by the researcher.  Charlie’s tonic neck reflex was weak and 

asymmetrical, with the fencer pose only observed on the left side. This reflex is 

associated with hand eye co-ordination and handedness; typically disappearing 

between three and six months postpartum. It is possible that the asymmetry observed 

may be evidence that Charlie developed a left-hand dominance in utero. 

At six weeks postpartum, all reflex items were elicited in Charlie with the majority 

presenting as normal. The ankle clonus again could not be elicited alongside the 

walking reflex on this occasion; however it is noteworthy that the latter response at 

this age could be considered developmentally progressive. Notably, two items: tonic 

deviation of the head and eyes and nystagmus, were missed by the researcher. Both 

rooting and sucking reflexes were hypoactive but may have been due to Charlie 

being fed shortly before the examination. Charlie’s tonic neck reflex again was weak, 

but no asymmetry was observed on this occasion. It is unclear why this reflex was 

weak from birth. Perhaps, one explanation may be that Charlie’s was particularly 
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advanced in this area of neurological development and the reflex had begun 

disappearing in utero. However, the researcher is not suitably qualified to offer 

alternate explanations. Nevertheless, the literature does suggest that hyperactivity 

and retention of this reflex may elicit a greater cause for concern, with such 

presentations often associated with cerebral palsy. Given the overall normality of 

Charlie’s responses within this cluster it is concluded that his presentation of this 

item is not of significant concern.    

Closer observation of Daisy’s scores show that most reflex items were elicited and 

normal. However, her ankle clonus reflex could not be elicited. Notably, two items: 

tonic deviation of the head and eyes and nystagmus, were missed by the researcher.  

Daisy’s tonic neck reflex and rooting reflex were both hypoactive, but the latter may 

have been due to Daisy being fed one-hour before the examination. Slight asymmetry 

was also observed during the incurvation item, with a slight weakness on her left 

side. 

At six weeks postpartum, all reflex items were presented to Daisy and were normal. 

Her ankle clonus reflex again could not be elicited, while her tonic neck reflex and 

moro reflex were weaker. These responses may be related to Daisy’s developmental 

progress and reflective of the well-organised neurobehaviours observed during this 

examination. 

Closer observation of Eric’s scores show that most reflex items were elicited and 

normal, apart from his placing reflex which was hypoactive. His ankle clonus reflex 

could not be elicited. Notably, two items: tonic deviation of the head and eyes and 

nystagmus, were missed by the researcher.   

At six weeks postpartum the majority of Eric’s reflexes were elicited and were 

normal.  However, his ankle clonus reflex again could not be elicited. Notably, three 

items: tonic deviation of the head and eyes, nystagmus and the moro reflex were 

missed by the researcher.  Eric’s rooting reflex was also hypoactive which may 

suggest that he was possibly associating feeding with pain and discomfort, therefore 

not readily rooting towards a potential food source.  
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   Figure 18. Reflex scores at three days and six weeks postpartum. 
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6.2.9  Supplementary Items Performance at Three Days and Six Weeks Postpartum 

The supplementary items cluster of the NBAS examines qualitative aspects of the 

baby’s neurobehavioural performance that may not have been captured by previous 

clusters. This cluster also seeks to capture subtler stress signs. As figure 19 (p.199) 

shows, there was some variation between and within cases across the two 

examinations. Overall, Charlie’s performance was the best at three days and Daisy’s 

the best at six weeks postpartum. Conversely, Alice’s performance was the poorest at 

three days and Eric’s the poorest at six weeks postpartum. This reflects that some 

improvements were observed in Alice and Daisy across the six-week period, with 

some decline observed in Charlie and Eric. Bella performed very well on both 

occasions.  

Closer observation of Alice’s scores show that at three days postpartum she was able 

to achieve brief periods of alertness, but this required extensive supportive efforts 

from the researcher and the cost of that attention was high. Alice also became 

irritable very quickly and her energy was limited. She predominantly exhibited sleep 

states, with her quiet alert state appearing dull and listless rather than bright. The 

researcher experienced a combination of concerning and rewarding behaviours while 

examining Alice, but was left feeling concerned about her overall at the end of this 

examination. 

However, at six weeks postpartum Alice’s performance had improved significantly, 

although the researcher was still required to provide maximal support for Alice at 

times. While she appeared more alert than at three days, she exhibited flat affect. Her 

states were more clearly defined and stable. She was also less irritable. Although she 

still showed periods of fatigue, she recovered well after short comfort breaks and the 

cost of attention was much lower. Nevertheless, the researcher still observed a 

combination of concerning and rewarding behaviours during the examination and 

continued to feel concerned for Alice overall.  

Closer observation of Bella’s scores show that at three days postpartum her quality of 

alertness was very good and she required little facilitation from the researcher. No 

cost of attention was evident, which reflected Bella’s robustness and her optimal 

state regulation. She showed no irritability and overall made a very positive 
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impression on the researcher with rewarding behaviour experienced throughout the 

examination. 

At six weeks postpartum, Bella’s quality of alertness was optimal with no facilitation 

required from the researcher and no cost of attention apparent. While she showed 

low levels of irritability to aversive stimuli, and brief periods of decreased energy 

early on, she became more robust as the examination progressed and continued to 

organise her states exceptionally well. Again, Bella created a positive impression on 

the researcher with very rewarding behaviours experienced throughout.  

Closer observation of Charlie’s scores show that at three days postpartum his quality 

of alertness was very good with limited researcher facilitation required and no 

evidence of cost. Charlie appeared very robust with good energy levels and 

demonstrated optimal state regulation. Limited irritability was observed toward 

aversive stimuli only. Overall, Charlie made a very positive impression on the 

researcher with positive behaviour experienced throughout the examination. 

However, at six weeks postpartum Charlie’s quality of alertness had declined to a 

moderately high level and he required more facilitative support from the researcher. 

Some cost of attention was observed alongside increased irritability, reduced energy 

levels and slightly poorer state regulation. The researcher experienced a combination 

of concerning and rewarding behaviours while examining Charlie on this occasion 

and was left feeling concerned about him overall.  

Closer observation of Daisy’s scores show that at three days postpartum alert 

behaviour predominated with little cost of attention observed. Although some 

researcher facilitation was required, her robustness and endurance were very good. 

Despite Daisy showing some fussing towards aversive and non-aversive stimuli, she 

made a very positive impression on the researcher overall with rewarding behaviour 

experienced throughout the examination. 

At six weeks postpartum, Daisy achieved optimal scores for all supplementary items, 

reflecting her exceptional performance, capabilities and the positive affect she 
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elicited in the researcher through her consistently rewarding behaviours throughout 

the examination.  

Closer observation of Eric’s scores show that at three days postpartum his quality of 

alertness was very good with no cost of attention evident and little researcher 

facilitation required. He demonstrated very good state regulation and expressed only 

limited irritability toward aversive stimuli. His robustness was very good and he 

made a very positive impression on the researcher with rewarding behaviour 

experienced throughout the examination.  

However, at six weeks postpartum Eric’s performance had significantly declined. 

Only brief periods of alertness were achieved with moderate researcher support and 

the cost of attention was high. Irritability had increased towards some aversive and 

non-aversive stimuli, which led to crying that was difficult to console. Accordingly, 

Eric’s energy and endurance were significantly poorer than that observed previously. 

The researcher experienced a combination of concerning and rewarding behaviours 

while examining Eric on this occasion and was left feeling concerned about him 

overall. 
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      Figure 19. Supplementary item scores at three days and six weeks postpartum. 

       

      Note: Green line denotes optimal score. 
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6.2.10  The Brazelton Experience 

In addition to offering benefits as a clinical and research tool, the NBAS has proven 

to be an effective early intervention that can provide caregivers with valuable 

insights into their baby’s behaviour and communication style. This in turn can 

enhance the sensitivity of caregiver responsiveness and quality of the parent-infant 

dialogue. It is also highlighted that whilst the NHS Scotland Research Ethics 

Committee was very supportive of Project Butterfly, one critique that they raised was 

whether the potential impact of the adversities experienced by the mothers and 

babies taking part in the study would be fully captured due to the possible 

intervention effect that the NBAS may introduce; adding that some babies may end 

up better off developmentally than they might have been had they not participated in 

Project Butterfly with their mother. With this in mind, the researcher gathered 

questionnaire feedback from mothers, after dyads had completed the second and final 

NBAS, at six weeks postpartum.    

Feedback from all five mothers show that they rated their overall experience of the 

NBAS very positively: returning scores between 8/10 and 10/10, with a mean score 

of 9.4. They all confirmed that the Brazelton experience had given them more 

understanding of their baby’s behaviours and stage of development.  

Notably, four of the five mothers confirmed that they had learned something new 

about their baby that they did not know before, with only Eric’s mother stating that 

she did not learn anything new about him. Alice’s mother said that she had learned 

about Alice’s placing reflex, while Bella’s mother proudly said that she had learned 

that Bella was “just too clever; a smart cookie”. Charlie’s mother said that she had 

learned about time-out and how Charlie demonstrated that, while Daisy’s mother 

said that she had learned how to recognise the signs when Daisy was trying to settle 

herself and how she used hands-to-chest to self-regulate.   

Furthermore, four of the five mothers confirmed that the experience had given them 

insights that would help them when caring for their baby in the future, with only 

Alice’s mother stating that she had not gained any caregiving insights. However, it is 

noteworthy that the researcher observed that Alice’s mother was regularly distracted 

during both NBAS examinations. Bella’s mother said that she had gained insights 
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about holding Bella’s hands-to-chest when she was stressed to help calm her down, 

which was echoed by Charlie’s mother who said that she had gained insights about 

how to help calm Charlie down when he was upset. Daisy’s mother said that she had 

learned about the importance of observing Daisy and to allow her the opportunity to 

try to self-settle first rather than “jumping to her immediately if she cries”. She also 

added that the NBAS had shown her how sensitive Daisy was to light, which allowed 

her to adjust the caregiving environment accordingly and increased her aware of this 

when taking Daisy outside in bright daylight. Eric’s mother said that she had gained 

insights into how to soothe Eric and learned how to “keep him in a nice state”.  

When asked what the most positive aspect of the Brazelton experience was, Alice’s 

mother said that she had enjoyed seeing what reflexes Alice had. Bella’s mother said 

that the experience had helped her see how clever Bella was for her age. Charlie’s 

mother said that the most positive aspect was “seeing how he interacts with 

everything and how it affects him”. Daisy’s mother said that she had valued learning 

about Daisy’s sensitivities, that she was “developing as she should be” and had 

“developed her own techniques to do things”. Eric’s mother said that she had 

enjoyed watching his social interaction with the researcher during the NBAS 

examinations.  

It is noteworthy that all five of the mothers said that there had been no negative 

aspects of their Brazelton experience. Furthermore, when invited to add any other 

comments, Charlie’s mother said that “you learn so many different things that you 

didn’t know before”.  

These findings confirm that all five mothers had gained some new insights about 

their baby through participating in Project Butterfly which may have positively 

affected the quality of their caregiving during the study. Consequently, this may have 

introduced a protective factor that may have influenced some babies’ 

neurodevelopmental and/or attachment trajectories.  
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6.3 Bayley-III at Four Months Postpartum 

A Bayley-III assessment was conducted with each baby at four months postpartum 

(range: minus one day to plus 15 days). It is noteworthy that the Bayley-III 

assessment calculates each one-month period as having 30 days. Accordingly, the 

chronological age of each baby has been calculated as such when conducting this 

assessment and analysing the results. Sections 6.3.1 (p.202) to 6.3.3 (p.209) 

summarise the performance of each baby across five neurodevelopmental 

dimensions: cognition, language, motor, social-emotional and adaptive behaviours. It 

is noteworthy that data for the first three dimensions were gathered directed by the 

researcher via this play-based assessment, while the data for the latter two 

dimensions were gathered from mothers via the Bayley-III Social-Emotional and 

Adaptive Behavior Questionnaire (Bayley, 2006). Please note that adaptive 

behaviours are represented as mean scores.        

 

6.3.1  Bayley-III Scaled Scores at Four Months Postpartum 

After individual case analyses, the scaled scores of the five babies were synthesised 

and presented in a visual display to facilitate cross-case analyses. It is highlighted 

that the Bayley-III Technical Manual (Bayley, 2006) considers a scaled score 

between eight and 12 to be representative of the average range of scores typically 

observed in babies and toddlers considered to be developing normally. The green 

band in the visual display represents this range.  

It is also noteworthy that these guidelines regard a scaled score between one and four 

to be indicative of atypical neurodevelopment and recommend specialist intervention 

in such instances. The red line in the visual display represents this threshold.  

As figure 20 (p.205) shows, Bella, Charlie, Daisy and Eric were developing well 

within the normal range across all dimensions at four months postpartum. In fact, 

Bella and Charlie’s cognitive development was found to be above average. Likewise, 

Charlie, Daisy and Eric’s receptive and expressive communication were found to be 

above average, while Bella’s expressive communication was also above average. 

Moreover, Bella, Charlie, Daisy and Eric’s gross motor development was found to be 
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above average. The questionnaire responses provided by Charlie’s mother also place 

his social-emotional development above average.   

However, while Alice’s scores were within the average range in the main-part, her 

cognitive and expressive communication scores were at the low average threshold. 

Her receptive communication score also placed her below average and close to the 

intervention threshold.  During this assessment, Alice was observed as showing very 

poor attention and would only briefly attends to toys, such as the rattle, for a second. 

Extensive time and effort was required to engage her in the assessment’s items, with 

responses often observed as delayed and very brief. 

Encouragingly, the researcher noticed a significant improvement in Alice’s eye 

contact and social interaction during this assessment compared to the research 

session at six weeks postpartum. She now appeared to really enjoy social interaction 

and could attend for several minutes. Alice had become very sociable, enjoyed face-

to-face interaction; expressing smiles and positive affect. Whilst it was noted that she 

took timeout for a few seconds every minute or so, by looking away, she would then 

come back to the interaction spontaneously to re-engage and continue the 

conversation. This spontaneous interest in social interaction, and active contribution 

from Alice, had been missing at six weeks postpartum. Nevertheless, while Alice 

presented on this occasion as very sociable, interacting and expressing many smiles, 

she produced little or no vocalisations. This was very different from her mother’s 

report that Alice “likes to talk”.  

When interpreting these findings it is important to acknowledge that Alice is a Low 

Birth Weight (LBW) baby who was born Small for Gestational Age (SGA). 

According to the manual, when adjusting for this, the mean scaled scores typically 

observed in such cases are: cognition 9.4, receptive communication 9.7, expressive 

communication 10.4, fine motor 9.0, gross motor 8.6 and social-emotional 9.8. The 

adjusted scores for adaptive behaviours are not reported.  

Therefore, comparing Alice’s developmental outcomes with these adjusted scores 

shows that her cognition, language and fine motor development remained below the 

average scores typically observed in SGA babies, suggesting that FGR and LBW do 
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not best explain Alice’s scores. Nevertheless, her cognitive and fine motor scores are 

acknowledged to be within the normal range, while her actual gross motor and 

social-emotional scores were also within the normal range and also better than what 

would typically be observed in babies born SGA.  

When considering why Alice’s gross motor and social-emotional development scores 

were above those typically observed in babies SGA, it is noteworthy that Alice’s 

mother had expressed concern that Alice would be slow to walk and reported that she 

had been practicing manoeuvres with Alice to encourage her motor development. 

Therefore, such exposure may have indeed enhanced Alice’s gross motor 

development.  

Furthermore, the reader is also reminded that Alice’s social-emotional scaled scores 

were obtained via maternal report, which may have been inflated. However, it is 

acknowledged that the researcher observed a significant improvement in Alice’s 

social engagement during this assessment, which somewhat corroborates her 

mother’s responses within the questionnaire. 
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     Figure 20. Bayley-III scaled scores at four months postpartum. 

     

Note: Green lines/area denotes average neurodevelopmental scores and red line denotes atypical neurodevelopment requiring intervention. 
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6.3.2  Bayley-III Percentile Rank at Four Months Postpartum 

To gain deeper insights into the Bayley-III neurodevelopmental outcomes of all the 

babies, their scaled scores were converted to percentile rank scores, which were then 

synthesised and presented in a visual display to facilitate cross-case analyses. 

Percentile rank scores provide developmental context, by allowing comparisons to be 

drawn between a baby or toddler’s performance with that of their peers. For example, 

if a baby or toddler achieved a cognitive scaled score of 12, this would translate to a 

percentile rank score of 75; meaning that their cognitive performance was better than 

75% of youngsters of the same age in the Bayley-III standardised sample.  

As figure 21 (p.208) shows, the researcher found that Bella, Charlie, Daisy and 

Eric’s cognitive performance was better than three-quarter of babies of the same age 

in the Bayley-III standardised sample. In fact, Bella’s cognitive development was not 

only the best of all the babies who participated in Project Butterfly but was also 

better than 91% of babies of the same age in the Bayley-III standardised sample. 

Conversely, Alice’s cognitive development was not only the poorest of all the babies 

who participated in Project Butterfly but was also poorer than 84% of babies of the 

same age in the Bayley-III standardised sample.  

Further, Bella, Charlie, Daisy and Eric’s language performance was again better than 

three-quarter of babies of the same age in the Bayley-III standardised sample. In fact, 

Charlie’s language development was not only the best of all the babies who 

participated in Project Butterfly, followed very closely by Daisy, but was also better 

than 97% of babies of the same age in the Bayley-III standardised sample. Again, 

Alice’s language development was not only the poorest of all the babies who 

participated in Project Butterfly but was again poorer than 94% of babies of the same 

age in the Bayley-III standardised sample.   

Furthermore, Bella, Charlie, Daisy and Eric’s motor performance was once again 

better than three-quarter of babies of the same age in the Bayley-III standardised 

sample. In fact, Charlie’s motor development was again not only the best of all the 

babies who participated in Project Butterfly but was also better than 84% of babies of 

the same age in the Bayley-III standardised sample. Once again, Alice’s motor 

development was poorer than the other babies who participated in Project Butterfly 
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but was at least better than 42% of babies of the same age in the Bayley-III 

standardised sample.  

As figure 21 (p.208) also shows, the data from questionnaire-based maternal report 

found that the social-emotional development of all the babies was better than half of 

babies of the same age in the Bayley-III standardised sample. In fact, Charlie’s 

social-emotional development was not only the best of all the babies who 

participated in Project Butterfly but was also reported as better than 95% of babies of 

the same age in the Bayley-III standardised sample. Conversely, Daisy’s social-

emotional development was reported as poorer than the other babies who participated 

in Project Butterfly but was at least better than 50% of babies of the same age in the 

Bayley-III standardised sample.  

Finally, findings from maternal report also show that Alice, Bella and Charlie’s 

adaptive behaviours were better than three-quarter of babies of the same age in the 

Bayley-III standardised sample, with Bella’s adaptive behaviour development 

reported as the best of all the babies who participated in Project Butterfly and better 

than 84% of the standardised cohort. However, Daisy and Eric were reported as 

having poorer adaptive behaviours, with Daisy’s adaptive behaviour development 

reported as the poorest of all the babies who participated in Project Butterfly and 

poorer than 81% of the standardised cohort.  



 

 

 

     Figure 21. Bayley-III percentile rank at four months postpartum. 
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6.3.3  Bayley-III Developmental Age at Four Months Postpartum 

To gain further insights into the neurodevelopmental outcomes of the five babies, the 

developmental age of each baby’s cognitive, language and motor performances were 

calculated using the raw scores achieved within each domain (Bayley-III 

Administration Manual; Bayley, 2006). This allows a clinical judgement to be made 

in each case, in terms of neurodevelopmental functioning and delay, by comparing 

each baby’s developmental age to their chronological age across these domains.  

It is noteworthy that the chronological age of each baby was calculated as follows: 

Alice three months and 29 days, Bella three months and 24 days, Charlie four 

months and 15 days, Daisy four months and nine days, Eric four months and six 

days. The Bayley-III Technical Manual (Bayley, 2006) advises that a functional 

delay of 25% or more suggests that a developmental delay is present. For example, a 

four-month-old baby assessed as having a developmental age of three months or 

younger within any domain would be considered as demonstrating a developmental 

delay within that specific domain. Please note that red lines have been added to 

figure 22 (p.210) to represent the chronological age of each baby to aid visual 

analyses.  

As figure 22 (p.210) shows, Bella, Charlie, Daisy and Eric’s developmental age for 

cognition, language and motor development were around their chronological age or 

older. In fact, Charlie, Daisy and Eric’s receptive communication, expressive 

communication and motor developmental ages were significantly higher (>25%) than 

their chronological ages, as was Bella’s expressive communication. These findings 

suggest that Charlie, Daisy and Eric were demonstrating advanced language and 

gross motor development, and Bella advanced expression of language, by four 

months postpartum.   

Conversely, Alice’s developmental age was lower than her chronological age across 

all domains, except for motor development which was higher. Moreover, Alice’s 

developmental age for receptive and expressive communication was significantly 

lower (<25%) than her chronological age, which suggests that she was demonstrating 

a developmental delay in her language development by four months postpartum.  



 

 

 

    Figure 22. Neurodevelopmental age at four months postpartum. 

      

    Note: Red lines denote the chronological age of each baby. 
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To facilitate deeper understanding, age comparisons across these five 

neurodevelopmental domains were calculated and translated into table 20 (p.211). 

This highlights that the performance of babies varied significantly, with Alice 

functioning at three months and nine days below her chronological age for receptive 

communication, while Charlie was functioning at four months and 15 days above his 

chronological age within the same neurodevelopmental domain.  

 

Case Cognition Receptive 

Communication 

Expressive 

Communication 

Fine 

Motor 

Gross 

Motor 

Alice -19d -3m 9d -1m 29d -19d +11d 

Bella +16d +16d +2m 6d -4d +26d 

Charlie +1m 15d +4m 15d +2m 15d -5d +1m 15d 

Daisy +11d +2m 21d +3m 21d +1d +1m 21d 

Eric +14d +1m 24d +2m 24d -  6d + 1m 24d 

Table 20. Comparisons of chronological and developmental age at four months 

postpartum.  

 

To facilitate fair comparisons between the five babies’ neurodevelopmental 

outcomes, the findings from table 20 (p.211) have been rank ordered and presented 

in table 21 (p.212). Notably, first position represents the baby who demonstrated the 

best neurodevelopmental outcomes for each domain, while fifth position represents 

the baby who demonstrated the poorest neurodevelopmental outcomes for each 

domain.  

Comparisons of table 21 (p.212) with the projected outcomes in table 18 (p.161) 

shows that none of the pathways: a, b, c, d, SIMD nor gestational age at birth were 

accurate in predicting the cross-case rank order within any dimension of 

neurodevelopment at four months postpartum. It is acknowledged that the baby 

(Alice) residing in the most deprived geographical area had the poorest 

neurodevelopmental outcomes at four months postpartum across all dimensions. 

However, as SIMD rankings did not correlate with neurodevelopmental outcomes 

across other cases it is posed that Alice’s rank outcomes were influenced by another 

pathway also. Overall the cross-case rankings suggest that the type, timing and 

intensity of adversities present in these cases were more influential than the quantity 

of adversities, percentage change in adversities, geographical deprivation and 
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gestational age at birth. Furthermore, the positive neurodevelopmental outcomes of 

all the babies, except Alice, also suggests that protective factors may have been 

present in at least four of these cases which appears to have countered the 

detrimental effects of adversities observed at earlier timepoints.  

 

Cross-case Rank Order of Neurodevelopmental Age at Four Months 

Postpartum by Dimension 

Rank Cognition Receptive 

Communication 

Expressive 

Communication 

Fine 

Motor 

Gross 

Motor 

1st Charlie Charlie Daisy Daisy Eric 

2nd Bella Daisy Eric Bella Daisy 

3rd Eric Eric Charlie Charlie Charlie 

4th Daisy Bella Bella Eric Bella 

5th Alice Alice Alice Alice Alice 

Table 21. Cross-case rank order of neurodevelopmental age at four months 

postpartum by dimension. 

 

Furthermore, to aid global neurodevelopmental comparisons the researcher assigned 

a score to each rank position: 1st = 5, 2nd = 4, 3rd = 3, 4th = 2, 5th = 1 in table 21 

(p.212), before adding each baby’s collective rank scores together to assign them a 

global rank score. Table 22 (p.213) shows that overall, Daisy had the best 

neurodevelopmental outcomes around four months postpartum, followed in 

descending order by Charlie, Eric, Bella and Alice. Comparing this global rank order 

with those in table 18 (p.161) again suggests that the type, timing and intensity of 

adversities present in these cases were more influential than the quantity of 

adversities, percentage change in adversities, geographical deprivation and 

gestational age at birth.  
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Cross-case Rank Order of Global Neurodevelopment at Four Months 

Postpartum 

Rank Case 

1st Daisy 

2nd Charlie 

3rd Eric 

4th Bella 

5th Alice 

Table 22. Cross-case rank order of global neurodevelopment at four months 

postpartum.  

 

It is notable that domestic abuse was an adversity unique to the babies ranked in the 

three lowest positions for global neurodevelopmental outcome. Of these three babies, 

Eric was exposed to the lowest intensity of domestic abuse, which commenced 

during early infancy. Bella was exposed to the median intensity of domestic abuse, 

which commenced during the neonatal period and intensified during early infancy. 

While Alice was exposed to the highest intensity of domestic abuse, which 

commenced during pregnancy and intensified between birth and early infancy. 

Comparing these patterns of domestic abuse exposure with neurodevelopmental 

outcomes suggests that timing and intensity is important, with a dose-response 

relationship observed between domestic abuse exposure and the Butterfly Effect 

observed within the neurodevelopmental trajectories of these three babies. These 

findings also provide some evidence that adversity types are not experienced equally, 

with domestic abuse perhaps carrying a higher weighting than some of the other 

adversities experienced in these cases. However, given the lack of power in this 

study these proposals are tentative. 

Furthermore, Alice’s neurodevelopmental outcomes are consistent with the adversity 

literature, which shows that infants exposed to multiple adversities often demonstrate 

poor language development, but good gross motor development. From an 

evolutionary perspective, focusing developmental energy in this way may promote 

survival at the most basic level; as it is more conducive to develop skills to move 

away from danger, than to negotiate your way out of it. This perspective may be 

particularly relevant in this case given that Alice was developing within a family 

where domestic abuse was present.  
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However, while Eric and Bella ranked third and fourth overall, their 

neurodevelopmental outcomes remained comfortably within the normative range 

alongside Charlie and Daisy’s. The unexpected enhanced neurodevelopmental 

outcomes of these four cases suggests that one or more protective factors may have 

been present postnatally. While resilience may have been one factor, it is proposed 

that the Brazelton Experience feedback provided in these cases (section 6.2.10, 

p.200) suggests that the insights that these mothers gained may have influenced the 

quality of their caregiving and their babies’ early learning experiences. Therefore, it 

is possible that an intervention effect may have inadvertently been introduced by the 

researcher during the neonatal period, which may have buffered any emerging 

Butterfly Effect and improved neurodevelopmental outcomes across cases. Of 

course, it also possible that the adversities experienced by these babies simply did 

not impede their neurodevelopment at four months postpartum. 
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CHAPTER 7  CROSS-CASE SYNTHESIS III: ATTACHMENT 

 

7.1  Introduction 

Attachment trajectories were captured through Project Butterfly prenatal, perinatal, 

postnatal 1 and 2 questionnaire items, semi-structured maternal interviews and Infant 

CARE-Index (C-I; Crittenden, 2010) video footage. It is highlighted that the purpose 

of the questionnaire items data gathered was to gain insights into each mother’s 

psychological journey from conception to four months postpartum, focusing on her 

thoughts and feelings about her baby, the emerging attachment relationship and in 

general. Moreover, semi-structured interview data was gathered across the timeline 

to gain deeper insights into the predominant quality of maternal reflections, to 

identify cross-case core concepts and to explore which adversities may have 

presented the greatest significance in each case. Furthermore, the C-I data was 

gathered to gain independent insights into the quality of mother-infant interactions at 

six weeks and four months postpartum. The multi-modal attachment data presented 

in sections 7.2 (p.215) and 7.3 (p.279) were compared within and between cases to 

gain a triangulated perspective of attachment trajectories between conception and 

four months postpartum, to identify developmental risk in a relational context and 

assist the development of a grounded theoretical model.  

 

7.2  Maternal Reflections from Conception to Four Months Postpartum 

The thoughts and feelings of the five mothers were captured, between conception and 

four months postpartum, through questionnaires and semi-structured interviews 

designed by the researcher. Table 23 (p.216) presents the questions presented to 

mothers via both methods across the timeline.  

 



 

 

Maternal Reflective Questions Asked via Questionnaire and Interview  

Timing Questionnaire Questions Interview Questions 

 

Trimester 

3 

1. Please state one word that you would use to describe 

your thoughts and feelings about your pregnancy: 

2. Please state one word that you would use to describe 

your thoughts and feelings about your unborn baby: 

3. In a few words, how would you describe your 

relationship with your unborn baby?  

1. Take a moment to think back to when you first 

discovered that you were pregnant. What thoughts 

and feelings did you have about the pregnancy at that 

time? 

2. Moving on in your pregnancy. What thoughts and 

feelings have you had about your baby and yourself 

over the past few months? 

 

3 days 

postpartum 

1. What one word would you use to describe how you felt 

when you saw your baby for the first time? 

2. What one word would you use to describe how you felt 

when you held your baby for the first time? 

 

No interview conducted. 

 

6 weeks 

postpartum 

1. Please state one word that you would use to describe 

your thoughts and feelings since the birth of your baby: 

2. Please state one word that you would use to describe 

your thoughts and feelings about your baby: 

3. In a few words, how would you describe your 

relationship with your baby?  

1. Thinking about when your baby was born. What was 

it like getting to know your baby during those first 

hours and days?                                                             

2. Looking back over the past six weeks. What has the 

relationship between you and your baby been like? 

 

4 months 

postpartum 

1. Please state one word that you would use to describe 

your general thoughts and feelings since the last 

research session: 

2. Please state one word that you would use to describe 

your thoughts and feelings about your baby since the 

last research session: 

3. In a few words, how would you describe your 

relationship with your baby since the last research 

session?  

1. Looking back over the past few months, since your 

last research session. What has the relationship 

between you and your baby grown to been like? 

2. Turning now to the future. What hopes or concerns 

do you have for you and your baby in the months 

and years ahead? 

   Table 23. Maternal reflective questions asked via questionnaire and interview between pregnancy and four months postpartum.
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The mixed-methods data were analysed through a dual time-series analysis process: 

During phase one the researcher classified the quality of maternal reflections 

gathered via questionnaire and semi-structured interview data between conception 

and four months postpartum. This allowed comparisons to be made between 

reflections expressed via questionnaires and interviews across the timeline. Also, to 

explore any inner conflicts that may have existed and to identify primary adversities 

that may have influenced the quality of maternal reflections across time. 

Questionnaire data specifically focused on the quality of maternal reflections 

generally, about the baby and attachment during pregnancy, around birth, from birth 

to six weeks postpartum and from six weeks to four months postpartum. Interview 

data focused on the predominant quality of maternal reflections during pregnancy, 

from birth to six weeks and from six weeks to four months postpartum. This was 

achieved by analysing the predominant quality of maternal reflections across the 

timeline represented via open codes assigned to interviews during the initial coding 

stage for each case. Maternal reflections captured through questionnaires and 

interviews were classified as positive, negative, ambivalent or neutral across the 

timeline and compared within and between cases.  

During phase two the researcher adopted a qualitative approach to analyse semi-

structured interview data within a constant comparison grounded theory (GT) 

framework. Through a process of initial, intermediate and theoretical coding of semi-

structured interview data, cross-case core categories were identified enabling deeper 

insights into maternal reflections and key interactions from conception to four 

months postpartum. Importantly, phase two utilised an emergent, whole data, 

approach to identify psychoanalytically informed core concepts and contribute to the 

development of a grounded theoretical model based on triangulated data evidence.   

 

7.2.1  Classifying Maternal Reflections 

The Project Butterfly questionnaires completed by the five mothers included items 

focusing on their reflections generally, about their baby and the emerging attachment 

relationship between conception and four months postpartum (see table 23, p.216). 

As discussed in chapter four (p.91), the researcher created Maternal Reflections 
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Classification Guides (MRCGs), shown in tables 5-7 (p.103-104 and over page) to 

qualitatively code mothers’ responses to these items as either positive, negative, 

ambivalent or neutral. Tables 24-26 (p.221) summarise the percentage of inter-rater 

agreement when qualitatively classifying each mother’s reflections generally, about 

her baby and the attachment relationship. As these tables show, ≥70% inter-

rater agreement (bold type) was achieved between the HVs 69.1% of the time when 

using the MRCGs. The tables also show that ≥70% inter-rater agreement was 

achieved between the HVs’ and the researcher’s classifications 65.5% of the time. 

However, it is noteworthy that the researcher was privy to contextual insights about 

mothers’ questionnaire responses that HVs were not.  

On two occasions (3.6%) no HVs agreed with the researcher. When classifying the 

reflections of Bella’s mother about her baby during pregnancy, 100% of HVs 

classified the response “Hurry up!” as ambivalent whilst the researcher classified 

this as positive. This was due to the researcher’s wider knowledge of the enthusiasm 

and eagerness demonstrated by Bella’s mother during this research session about 

meeting her baby. Also, when classifying the reflections of Charlie’s mother about 

attachment during pregnancy HVs classified the response “Excited and curious. I 

have no bad feelings about the baby, just bad feelings about me. I was scared that 

would happen, as didn’t want to do that as it wasn’t baby’s fault” as negative, 

ambivalent or neutral, while the researcher classified it as positive. Whilst this 

reflection was more complex, with negative appraisal of the self, it is posed that the 

response does reflect the mother’s positive anticipation about meeting her baby and 

evidences strong maternal protectiveness.   

It is noteworthy that HVs mainly reached highest inter-rater agreement when rating 

positive maternal reflections. They also achieved higher agreement when rating 

maternal reflections about the baby and attachment, than maternal reflections 

generally. Therefore, this suggests that more work may be required to develop a tool 

that will help HVs to better identify possible risk associated with maternal mental 

health generally, and risk related to the baby and attachment when maternal 

reflections are more ambiguous, complex and/or neutral. Justification for further 

development is also supported by Wilson et al’s (2008) study which highlights the 
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practical challenges that HVs face in identifying dyads at risk due to lack of 

specialised training and clinically tested resources.  

 

Maternal Reflections Classification Guide (General) 

Classification Description 

Negative Mother’s response is pessimistic, reflecting poor emotional 

wellbeing and a negative appraisal of herself, the pregnancy, 

motherhood and/or life in general. 

Ambivalent 

 

Mother’s response is both positive and negative, reflecting 

mixed emotional wellbeing and a polarised appraisal of 

herself, the pregnancy, motherhood and/or life in general. 

Positive 

 

Mother’s response is optimistic, reflecting good emotional 

wellbeing and a positive appraisal of herself, the pregnancy, 

motherhood and/or life in general. 

Neutral 

 

Mother’s response is neither positive nor negative, reflecting 

emotional distance, apathy and a detached appraisal of herself, 

the pregnancy, motherhood and/or life in general. 

Table 5. Classification guide for maternal reflections generally.  

 

Maternal Reflections Classification Guide (Baby) 

Classification Description 

Negative Mother’s response is unaffectionate, reflecting coldness, 

resentment and/or a negative appraisal of her baby. 

 

Ambivalent 

 

Mother’s response is both positive and negative, reflecting 

mixed emotions and/or a polarised appraisal of her baby.  

 

Positive 

 

Mother’s response is affectionate, reflecting warmth, 

appreciation and/or a positive appraisal of her baby.  

 

Neutral 

 

Mother’s response is neither positive nor negative, reflecting 

distraction away from her baby and/or a disconnected 

appraisal of her baby. Evidence of empathy may be no more 

than that of a caring bystander. 

Table 6. Classification guide for maternal reflections about the baby. 

 

 

 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                              220                                                                                                                                               

Maternal Reflections Classification Guide (Attachment) 

Classification Description 

Negative Mother’s response is unloving, reflecting an insecure 

relationship that lacks maternal warmth and protection. She 

shows little interest in meeting her baby, avoids contact and/or 

does not enjoy spending time together. Caring for her baby is a 

burden. 

Ambivalent 

 

Mother’s response is both positive and negative, reflecting an 

insecure relationship that shows some maternal warmth and 

protection. She is polarised about preparing for her baby’s birth, 

seeking contact and/or spending time together. Caring for her 

baby is somewhat rewarding. 

Positive Mother’s response is loving, reflecting a secure relationship that 

exudes maternal warmth and protection. She is enthusiastic 

about meeting her baby, readily seeks contact and/or enjoys 

spending time together. Caring for her baby is generally 

rewarding.  

Neutral 

 

Mother’s response is neither positive nor negative, reflecting an 

insecure attachment relationship that lacks authentic maternal 

warmth and protection. She is apathetic about meeting her 

baby, limits contact and/or is emotionally detached about 

spending time together. Caring for her baby is functional.  

Table 7. Classification guide for maternal reflections about attachment. 
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          Table 24. Percentage of inter-rater agreement about maternal reflections using the MRCG (General). 
 

Percentage of Inter-rater Agreement about Maternal Reflections (Baby) 

Time 

Period 

Case 1 Case 2 Case 3 Case 4 Case 5 

N A P N N A P N N A P N N A P N N A P N 

Pregnancy - - 100 - - 100 - - - - 100 - - - 100 - - - 100 - 

Birth 14.3 28.6 57.1 - - 28.6 42.9 28.6 - - 100 - - 57.1 28.6 14.3 - - 100 - 

Birth-6wk - - 100 - 42.9 42.9 - 14.3 - - 100 - - 28.6 71.4 - 71.4 14.3 - 14.3 

6wk-4mth - - 100 - - - 100 - - - 100 - - - 100 - - - 100 - 

         Table 25. Percentage of inter-rater agreement about maternal reflections using the MRCG (Baby).  

 

Percentage of Inter-rater Agreement about Maternal Reflections (Attachment) 

Time 

Period 

Case 1 Case 2 Case 3 Case 4 Case 5 

Ng A P N Ng A P N Ng A P N Ng A P N Ng A P N 

Pregnancy - - 100 - - - 100 - 42.9 28.6 - 28.6 - 71.4 28.6 - - 14.3 85.7 - 

Birth - 71.4 - 28.6 - - 100 - - 57.1 28.6 14.3 - - 100 - - 28.6 57.1 14.3 

Birth-6wk - 14.3 85.7 - - - 100 - - 14.3 85.7 - - 28.6 71.4 - 28.6 42.9 14.3 14.3 

6 wk-4mth - - 100 - 28.6 57.1 14.3 - 42.9 57.1 - - - - 100 - - 14.3 85.7 - 

         Table 26. Percentage of inter-rater agreement about maternal reflections using the MRCG (Attachment).  

 

 

Percentage of Inter-rater Agreement about Maternal Reflections (General) 

Time 

Period 

Case 1 Case 2 Case 3 Case 4 Case 5 

N A P N N A P N N A P N N A P N N A P N 

Pregnancy - 50 33.3 16.7 - - 100 - 66.7 16.7 - 16.7 - - 100 - - 33.3 66.7 - 

Birth - - - - - - - - - - - - - - - - - - - - 

Birth-6wk - - 85.7 14.3 - - 100 - - 14.3 85.7 - - 14.3 57.1 28.6 42.9 42.9 - 14.3 

6wk-4mth - 42.9 42.9 14.3 100 - - - 28.6 57.1 - 14.3 - 28.6 71.4 - - 28.6 - 71.4 

Classification Key: Negative  Ambivalent  Positive  Neutral  Researcher 
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7.2.2  Conceptualising Maternal Reflections 

As mentioned previously, the five mothers participated in semi-structured interviews 

at three timepoints (pregnancy, six weeks and four months postpartum) which 

explored their thoughts and feelings between conception and four months 

postpartum. The researcher asked mothers two primary questions during each 

interview and expanded upon these with secondary questions guided by maternal 

responses. Table 23 (p.216) presents the interview questions.  

It is highlighted that no interviews were conducted during the perinatal research 

sessions at three days postpartum to minimise the burden placed on these new 

mothers and babies, but the interviews conducted at six weeks postpartum gathered 

maternal reflections across the birth to six weeks postpartum timeline. It is 

noteworthy that there was one exception to this in relation to interviewing Eric’s 

mother. Due to the difficulties that Eric was experiencing during the six weeks 

postnatal research session, and the extended session time that resulted, the researcher 

made the decision to postpone the six weeks postnatal interview with Eric’s mother 

until the final research session at four months postpartum to reduce the burden placed 

on the dyad. Therefore, the interview conducted with Eric’s mother at four months 

postpartum retrospectively captured her thoughts and feelings generally, about her 

baby and the attachment relationship from birth to four months postpartum. It is 

acknowledged that the delay in capturing interview data relating to maternal 

reflections during the first six weeks postpartum may have influenced the quality of 

affective maternal memory recall related to that period. 

Following maternal interview transcription and data anonymisation, the researcher 

commenced phase two of the analytical process to explore maternal reflections 

within and between cases at a deeper level. For this the researcher adopted a 

qualitative approach within a psychoanalytically informed constant comparison GT 

framework as follows:  

Initial coding: Using a convergent approach the researcher drilled down into the 

interview transcripts of each case to fracture the data, silence noise and thematically 

identify open codes within each time period: pregnancy, birth to six weeks and six 

weeks to four months postpartum (see case example in appendix 15, p.485). These 
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open codes were collated and summarised in a table for each time period (see case 

example in appendix 16, p.515). The purpose of this table was to allow the 

predominant quality of maternal reflections during each time period to be classified 

as positive, negative, ambivalent or neutral for each case. This facilitated 

comparisons between maternal reflections gathered via questionnaire and interview 

as discussed previously. Following qualitative classification of the open codes, the 

researcher compared the open codes for each case within each time period to identify 

psychoanalytically informed categories representing open codes that were 

conceptually similar (see case example in appendix 17, p.525). It is noteworthy that 

the open code of ‘mother-baby interaction’ assigned during initial coding was 

elevated to category status during the categorisation process. Throughout initial 

coding the researcher kept memos and referred to the open codes within the worked 

transcripts where necessary for conceptual clarification.  

Intermediate coding: Using an emergent approach to conceptually re-connect the 

data, the researcher qualitatively compared the convergent categories identified 

within and between cases during the initial coding phase across the timeline (see 

cross-case example in appendix 18, p.545). Through that process psychoanalytically 

informed core categories emerged at a higher conceptual level as the researcher 

grouped categories together that were conceptually linked; thus, making them sub-

categories to the core categories. It is also noteworthy that the category of ‘mother-

baby interaction’ assigned during initial coding was elevated to core category status 

during the cross-case category integration process. Throughout intermediate coding 

the researcher continued to keep memos and referred to the initial coding documents 

for conceptual clarification in situ.  

Advanced coding: Using a psychoanalytically informed time-series analysis 

approach to conceptualise the data, the researcher reflected theoretically upon the 

cross-case core categories that had emerged across the timeline and considered how 

these may have interacted in these cases. Through this process of theoretical 

integration, and triangulation of wider data evidence, cross-case core concepts and a 

grounded theoretical model emerged. Throughout advanced coding the researcher 

continued to keep memos and referred to the initial coding and intermediate coding 
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documents, and wider data, to facilitate conceptual clarification and model 

development.  

Through initial, intermediate and advanced coding analyses, four cross-case core 

concepts emerged from maternal reflections between conception and four months 

postpartum:  

1. Reframing the internal working model (IWM) of the mother; 

2. Mentalising the baby; 

3. Mentalising attachment; 

4. Mother-baby interaction.  

 

Tables 27 (p.225) to 29 (p.227) summarise the researcher’s conceptual formulations 

using the following coding system:  

* Core Concept + Core Category - Initial Category 
 

As these tables show, consistent cross-case core categories emerged across the 

timeline which developed the core concepts. However, it is important to highlight 

that qualitative differences emerged in the core categories observed within and 

between cases that related to maternal subjectivity in response to the type, timing and 

intensity of adversity exposure over time This is discussed in the next section (7.2.3, 

p.228).  

Through the process of theoretical integration and multi-modal data triangulation a 

psychoanalytically informed grounded theoretical model emerged that encapsulated 

what was observed within and between cases from conception to four months 

postpartum. It also became clear to the researcher that this model held the potential to 

conceptualise the impact of multiple adversities upon both neurodevelopmental and 

attachment trajectories across cases and time. The researcher presents her 

theorisation of The Butterfly Model in chapter nine (p.297).  
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Overview of Cross-case Core Concepts Formulation (Pregnancy) 

Alice Bella Charlie Daisy Eric 

* Reframing the IWM    

   of the mother 

+ Intrapsychic conflicts 

- Mixed feelings about  

  the pregnancy 

- Doubting the self 

- Accepting the baby 

+Thinking about the past 

+ Self-preservation 

- Seeking professional  

  support & making an  

  informed choice 

 

* Mentalising the baby 

- Imagining the baby 

- Baby becoming real 

- Preparing for the baby 

 

* Reframing the IWM    

   of the mother 

+ Intrapsychic conflicts 

- Mixed feelings about the  

  pregnancy 

- Maternal identity 

- Holding others in mind 

- Thinking about siblings 

- Accepting the baby 

+Thinking about the past 

- Risk & protection 

- Trust 

+ Self-preservation 

- Controlling risk 

- Dreaming of the fairytale 

- Remembering precious  

   moments 

 

* Mentalising the baby  

- Imagining the baby 

- Baby becoming real 

- Preparing for the baby 

 

* Mentalising attachment 

- Connecting with the  

  baby 

- Exclusivity  

* Reframing the IWM    

   of the mother 

+ Intrapsychic conflicts 

- Mixed feelings about  

   the pregnancy 

- Maternal identity 

- Accepting the     

  pregnancy 

- Impact on mental health 

+ Thinking about the past 

- Blame 

- Judgement, rejection & shame 

- Body image 

- Reflecting on the past 

+ Self-preservation 

- Planning for the self 

- Reframing reality 

- Social withdrawal 

- Self-control  

- Social support 

- Transitioning to the  

  fourth trimester 

- Detachment from the baby 

 

* Mentalising the baby  

- Imagining the baby 

- Preparing for the baby 

 

* Mentalising attachment 

- Connecting with the  

  baby 

- Protecting the baby 

* Reframing the IWM    

   of the mother 

+ Intrapsychic conflicts 

- Mixed feelings about  

   the pregnancy 

- Inclusion & impact of  

  sibling 

- Preparing for the fourth  

  trimester 

+ Thinking about the past 

- Reflecting on the past 

- Fears related to past  

   experiences 

- Perinatal risk 

+ Self-preservation 

- Seeking professional  

  support & making an  

  informed choice 

- Detachment from the  

  baby 

 

* Mentalising the baby  

- Imagining the baby 

 

* Mentalising attachment 

- Connecting with the  

  baby 

 

 

 

 

 

* Reframing the IWM    

   of the mother 

+ Intrapsychic conflicts 

- Mixed feelings about  

   the pregnancy 

- Gender differences 

- Preparing for the birth  

  experience 

- Coping with motherhood 

- Disappointed by  

  professionals 

- Stressors & Concerns 

- Impact on mental health 

+ Thinking about the past 

- Reflecting on the past 

+ Self-preservation 

- Remembering special  

  moments & including  

  others 

- Coping methods 

- The Perfect Family 

- Detachment from the   

  baby 

 

* Mentalising the baby  

- Imagining the baby 

 

* Mentalising attachment 

- Connecting with the  

  baby 

- Protecting the baby 

- Concerns about the baby 

Table 27. Overview of cross-case core concepts formulation during pregnancy. 



 

 

Overview of Cross-case Core Concepts Formulation (Birth to six weeks postpartum) 

Alice Bella Charlie Daisy Eric 

* Reframing the IWM    

   of the mother 

+ Intrapsychic conflicts 

- Psychological conflicts  

  & adjustments 

- Comparing siblings 

- The role of the father 

+ Thinking about the past 

- Dealing with domestic  

  abuse 

+ Self-preservation 

- Coping with caregiving 

 

* Mentalising the baby 

- Getting to know the  

  baby 

 

* Mentalising attachment 

- Claiming the baby 

- Connecting with the  

  baby 

- Ambivalent feelings  

  about the baby 

 

* Mother-baby interaction 

 

 

* Reframing the IWM    

   of the mother 

+ Intrapsychic conflicts 

- Coping with motherhood 

- The role of the father 

- Trust 

- Housing issues 

+ Thinking about the past 

- Reflecting on the past 

- Risk & fears 

+ Self-preservation 

- Maternal identity 

- Protection & control 

- Permission 

- Materialisation of the  

  dream 

 

* Mentalising the baby 

- Appraising the baby 

 

* Mentalising attachment 

- Connecting with the  

  baby 

 

* Mother-baby interaction 

 

 

 

* Reframing the IWM    

   of the mother 

+ Intrapsychic conflicts 

- Impact on mental health 

+ Thinking about the past 

- Reflecting on the past &  

  letting go of ghosts 

+ Self-preservation 

- Maternal identity 

- Coping with motherhood 

 

* Mentalising the baby 

- Getting to know the  

  baby 

 

* Mentalising attachment 

- Connecting with the  

  baby 

- Caring for the baby 

 

* Mother-baby interaction 

 

* Reframing the IWM    

   of the mother 

+ Intrapsychic conflicts 

- Sharing the baby 

- Impact of sibling on  

  mother-baby time 

- Limited prenatal  

  emotional support 

- Processing prenatal emotions 

+ Thinking about the past 

- Preoccupation with past  

  trauma & fears 

- Reflecting on control  

  within limits & choice 

- Impact on prenatal  

  attachment 

+ Self-preservation 

- Maternal identity 

- Appraising positive  

  outcomes 

- Moving on 

- Planning quality family time 

 

* Mentalising the baby 

- Getting to know the  

  baby 

 

* Mentalising attachment 

- Connecting with the  

  baby 

 

* Mother-baby interaction 

* Reframing the IWM    

   of the mother 

+ Intrapsychic conflicts 

- Separation & Reunion  

  with the baby 

+ Thinking about the past 

- Perinatal ill-health 

+ Self-preservation 

- Detachment from the  

  baby  

- Coping 

 

* Mentalising the baby 

- Getting to know the  

  baby 

 

* Mentalising attachment 

- Connecting with the  

  baby post-birth 

- Re-connecting with the  

  baby 

- Caring for the baby 

 

* Mother-baby interaction 

 

   Table 28. Overview of cross-case core concepts formulation from birth to six weeks postpartum.
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Overview of Cross-case Core Concepts Formulation (Six weeks to four months postpartum) 

Alice Bella Charlie Daisy Eric 

* Reframing the IWM    

   of the mother 

 + Intrapsychic conflicts 

- Parental concerns &  

  challenges 

- The role of the father 

+ Thinking about the past 

- Reflecting on the past 

- Reflecting on the  

  pregnancy 

+ Self-preservation 

- Maternal identity 

- Hopes for a better future  

 

* Mentalising the baby 

- Positively appraising the     

  baby 

 

* Mentalising attachment 

- Exclusive attachment  

  relationship 

 

* Mother-baby interaction 

 

* Reframing the IWM    

   of the mother 

 + Intrapsychic conflicts 

- Gender differences 

- Trust 

- Housing issues 

- Feeling let down by  

  professionals 

- Concern for siblings 

+ Thinking about the past 

- Risk & protection 

- Ghosts in the nursery 

+ Self-preservation 

- Sibling relationships 

- Providing a secure base 

- Controlling risk 

- Practical solutions 

- Helping self & others 

- Hopes for a better future 

 

* Mentalising the baby 

- Individuation 

 

* Mentalising attachment 

- Quality of attachment 

 

* Mother-baby interaction 

 

 

* Reframing the IWM    

   of the mother 

 + Intrapsychic conflicts 

- Coping with motherhood 

- Availability of the  

  mother 

- Impact on mental health 

- Isolation & Social  

  withdrawal 

- Criticising & Controlling  

  others 

- Blame 

- Protecting the baby 

- Worries about the future 

- Impact on the baby 

+ Thinking about the past 

- Reflecting on the past &  

  ghosts in the nursery 

+ Self-preservation 

- Coping strategies 

- Hopes for a better future 

 

* Mentalising the baby 

- Negatively appraising  

  the baby 

 

* Mentalising attachment 

- Quality of attachment 

 

* Mother-baby interaction 

* Reframing the IWM    

   of the mother  

+ Intrapsychic conflicts 

+ Thinking about the past 

- Guilt & self-blame 

- Collaborative working  

  with medical team 

- Lack of professional  

  knowledge & support for  

  perinatal mental health 

- Reflecting on past  

  trauma & fears 

+ Self-preservation 

- Improved mental health 

- Maternal identity 

- Repairing family time &  

  Reworking the beginning 

- Moving on 

- Hopes for a better future  

- Positive research 

  experience 

 

* Mentalising the baby 

- Positively appraising the  

  baby 

 

* Mentalising attachment 

- Attachment development 

 

* Mother-baby interaction 

 

* Reframing the IWM    

   of the mother  

+ Intrapsychic conflicts 

+ Thinking about the past 

- Impact on mental health 

+ Self-preservation 

- Coping methods 

- Hopes for the future 

 

* Mentalising the baby 

- Ambivalently appraising  

  the baby 

 

* Mentalising attachment 

- Positive attachment  

  development 

- Caring for the baby 

 

* Mother-baby interaction 

 

   Table 29. Overview of cross-case core concepts formulation from six weeks to four months postpartum. 



 

 

7.2.3 Individual Trajectories of Maternal Reflections 

Through initial coding of interview data, the researcher classified the quality of maternal reflections as predominantly positive, negative, 

ambivalent or neutral across the timeline. These classifications were then compared to the qualitative classifications of maternal reflections 

generated from questionnaire data using the MRCGs (discussed previously in section 7.2.1, p.217). Table 30 (p.228) summarises the comparative 

qualitative findings. 

     Table 30. Qualitative comparisons of cross-case maternal reflections from conception to four months postpartum. 

 
 

 

Q – denotes questionnaire data. 

I – denotes interview data. 

Quality of Cross-case Maternal Reflections from Conception to Four Months Postpartum 

Case Source Pregnancy Birth >6 weeks >4 months 

Alice Q General Baby Attachment Baby Attachment General Baby  Attachment General Baby Attachment 

I Predominant Predominant Predominant 

Bella Q General Baby Attachment Baby Attachment General Baby  Attachment General Baby Attachment 

I Predominant Predominant Predominant 

Charlie Q General Baby Attachment Baby Attachment General Baby  Attachment General Baby Attachment 

I Predominant Predominant Predominant 

Daisy Q General Baby Attachment Baby Attachment General Baby  Attachment General Baby Attachment 

I Predominant Predominant Predominant 

Eric Q General Baby Attachment Baby Attachment General Baby  Attachment General Baby Attachment 

I Predominant Predominant Predominant 

Classification Key: Negative  Ambivalent  Positive  Neutral 
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Table 30 (p.228) highlights that every case demonstrated some level of discrepancy 

between the quality of maternal reflections identified through questionnaire items 

and the predominant quality of maternal reflections identified through semi-

structured interviews. This demonstrates that speaking with mothers in person, using 

open questions that evolve reflexively, may return greater insights than using 

questionnaire approaches alone.  

The dyssynchronous reflections may also suggest that a degree of intrapsychic 

conflict may have existed for mothers in relation to the quality of their thoughts and 

feelings generally, about their baby and/or the emerging attachment relationship. 

Notably, only three of the five mothers expressed fully congruent reflections in their 

questionnaire and interview responses during one period of the research timeline. 

This was observed with Alice and Charlie’s mothers between four days and six 

weeks postpartum and Daisy’s mother between six weeks and four months 

postpartum. In all three instances congruence related to predominantly positive 

maternal reflections expressed via questionnaires and interviews. In all other 

instances the five mothers presented inconsistently in the quality of their reflections 

expressed through questionnaires and interviews across the timeline.  

Overall questionnaire and interview comparisons suggest that intrapsychic conflicts 

may have existed for all five mothers between conception and four months 

postpartum. The qualitative trajectories of maternal reflections in each case are 

analysed in more detail in sections 7.2.3.1 (p.230) to 7.2.3.5 (p.267). 

 

 

 

 

 

 

 

 

 

 



 

 

7.2.3.1 Quality of Maternal Reflections about Alice 

 

Figure 23. Qualitative comparisons of Alice’s mother’s reflections from conception to four months postpartum.
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As figure 23 (p.230) shows, questionnaire responses suggest that the reflections of 

Alice’s mother were positive generally about her baby and attachment from 

conception to four months postpartum, with the exception of ambivalent reflections 

about attachment around birth. It is interesting to note that the predominant quality of 

maternal reflections captured during interviews did not match those captured via 

questionnaire across part of the timeline. Rather, the reflections of Alice’s mother 

were predominantly ambivalent during pregnancy and from six weeks to four months 

postpartum, but mainly congruently positive between birth and six weeks 

postpartum. Therefore, qualitative comparisons of questionnaire and interview data 

suggests that Alice’s mother may have experienced intrapsychic conflict during 

pregnancy and from six weeks to four months postpartum generally, about her baby 

and/or the attachment relationship. This may have been associated with some or all 

the adversities that she was experiencing. Sections 7.2.3.1.1 (p.231) to 7.2.3.1.4 

(p.235) explore the quality of the prenatal, perinatal and postnatal reflections of 

Alice’s mother from conception to four months postpartum in more depth.  

 

7.2.3.1.1 Prenatal Reflections of Alice’s Mother 

During pregnancy Alice’s mother described her general thoughts and feelings as 

“Good”, reflections about her baby as “Excited” and reflections about attachment as 

“Good, it amazing when feeling her move” via questionnaire. She also described her 

baby as being very active in the womb. Interestingly she reported only positive 

reflections generally, about her baby and attachment via questionnaire during 

pregnancy despite the multiple adversities that she was experiencing during this 

period. This may suggest that the psychological impact of the adversities that she 

was experiencing was supressed to some degree and may have served as a protective 

factor or coping mechanism for this mother during pregnancy.  

Indeed, deeper exploration of her prenatal reflections via interview revealed a 

predominantly ambivalent quality to her reflections during this period. This interview 

also revealed a potential pattern in this mother’s reflections as she described periods 

of uncertainty followed by acceptance and then making good of the situation. For 

example, when reflecting upon her initial thoughts and feelings about the pregnancy 

she explained that she had “Mixed feelings because I had just had a baby… I spoke 
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to my health visitor about termination… and then I refused that because I was 

thinking, I couldn’t have another one, because I had just had one but then I changed 

my mind and carried on the pregnancy… I couldn’t even go through an abortion; I 

didn’t know everything it entailed until I spoke to [Health Visitor]… To just stop all 

the thinking about it and just, basically get on with it”. She went on to describe 

accepting the pregnancy and preparing for the baby after attending her first 

ultrasound scan. She then described imagining that the baby would be a boy, initial 

disappointment then acceptance when discovering that her baby was a girl via a 

detailed 4D ultrasound scan. She then described buying pink items and looking 

forward to the baby being born.  

The quality of reflections presented by this mother suggest that she may have 

experienced intrapsychic conflict related to some or all the adversities present during 

pregnancy. It is noteworthy that while domestic abuse was a known adversity for this 

dyad during pregnancy, Alice’s mother made no reference to this via questionnaire or 

interview during the prenatal research session. Therefore, it is difficult to establish if 

any of the adversities that she was experiencing were significantly influencing the 

quality of her reflections more than others.  

 

7.2.3.1.2 Perinatal Reflections of Alice’s Mother 

Around birth Alice’s mother described how she felt when she saw her baby for the 

first time as “Wow!” and when she held her baby for the first time as “Relief” via 

questionnaire. Her questionnaire data also showed that between birth and six weeks 

postpartum Alice’s mother described her general thoughts and feelings as “Happy”, 

reflections about her baby as “Amazing” and reflections about attachment as a “Very 

close bond”. Alice’s mother described her baby during this period as a quiet, active 

and alert baby who was a good sleeper. She also stated that Alice did not get upset or 

cry a lot but indicated that she was very easy to console when she did. She described 

caring for Alice as very manageable. Alice’s mother reported only positive 

reflections generally, about her baby and attachment via questionnaire between birth 

and six weeks postpartum despite the multiple adversities that she was experiencing 

during this period.  
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During interview Alice’s mother reflected a positive shift in her thoughts and feeling 

about her baby, but her comments do reflect a degree of psychological adjustment 

post-birth: “It was weird because... Because she was actually there and you could 

see her and you knew what she look like, so it was a bit weird – it was good”. Alice’s 

mother expressed surprise to discover that her baby looked like her and recalled the 

emergence of her baby’s personality around three days postpartum, which 

interestingly coincided with Alice’s first NBAS assessment: “She is just, I don't 

know.  She is like her own wee person, she is not anything like [sibling’s name] or 

[sibling’s name], she is like just her”. She also positively appraised Alice and the 

attachment relationship: “Aye, if she greets [sic cries] she only wants me, she won't 

want anybody else, so it's close.  I kind of spoil her”. Indeed, comparisons between 

the positive reflections of Alice’s mother and this dyad’s global synchrony score 

around six weeks postpartum corroborates that mother-infant interaction was 

observed as adequate (discussed further in section 7.3, p.279).  

It is interesting to note that Alice’s mother demonstrated mainly congruent positive 

reflections via questionnaire and interview between birth and six weeks postpartum 

despite it being far from an adversity free period. In fact, this was the period when 

the number of adversities peaked for this dyad and domestic abuse intensified. 

Therefore, a breach in this mother’s tolerance threshold following the birth of her 

baby may have triggered a psychological shift and/or hastened her to create change 

in her circumstances.  

As discussed in the case history (section 5.2.1, p.131), Alice’s mother reported that 

domestic abuse escalated post-birth which influenced her decision to separate from 

her partner around three weeks postpartum. Subsequently she was physically 

assaulted by her partner and attended a court hearing to address parental child contact 

arrangements around six weeks postpartum. The researcher’s field notes from the 

dyad’s third research session at five weeks and six days postpartum state: “Parents 

separated when baby was 3 weeks old. Mother said she wouldn’t tolerate so much 

since baby was born and wouldn’t put up with it anymore [domestic abuse]. Baby 

arriving seemed to be the key factor in initiating the separation”.  
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The positive outlook of this mother during this period, despite her adversities, 

suggests that reclaiming control and a sense of agency in her life may have positively 

influenced her thoughts and feelings and promoted attachment. It is also interesting 

to consider the potential role of the baby in facilitating the mother to exit an abusive 

relationship in a bid to make the familial home safer. Evidence from this research 

session suggests that domestic abuse may have been a primary adversity for this dyad 

from birth to six weeks postpartum, if not before. 

 

7.2.3.1.3 Postnatal Reflections of Alice’s Mother 

Between six weeks and four months postpartum Alice’s mother described her general 

thoughts and feelings as “Peaceful”, reflections about her baby as “Love” and 

reflections about attachment as “Great” via questionnaire. However, during this 

period she also stated that Alice was no longer a quiet baby as she “Likes to talk”. 

As discussed in section 6.3.1 (p.202), this description does not corroborate with what 

the researcher observed during Alice’s Bayley-III assessment around four months 

postpartum. Nevertheless, this maternal feedback suggests that Alice was perceived 

to be more vocal and socially interactive with her mother between six weeks and four 

months postpartum.  

Notably, all the questionnaire responses provided by Alice’s mother reflect positive 

thoughts and feelings generally, about her baby and attachment despite the multiple 

adversities that she was experiencing during this period. Again, this may suggest that 

the psychological impact of the adversities that she was experiencing was supressed 

to some degree and may have served as a protective factor or coping mechanism for 

this mother during the postnatal period.  

Indeed, this positive disposition did not corroborate with the quality of this mother’s 

reflections during interview, which were predominantly ambivalent. Importantly, 

between six weeks and four months postpartum the predominantly ambivalent 

reflections of Alice’s mother were not associated with her baby or attachment, which 

continued to be positive: “Like, she [Alice] can…like, she does…she smiles, she tries 

to sit up, ken…I don’t know, she’s just cute as anything… She’s just all mine, if you 

know what I mean. Nobody else’s, all mine… She’s calm.  She’s easy.  She’s calm.  
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You feed her, you burp her and she sleeps.  She’s an…easiest wean [sic child] you 

could ever ask for”. Rather, her ambivalent reflections were more generally focused 

around coping with parenthood as a young single mother and developmental 

concerns about one of her other children. Alice’s mother also disclosed during this 

research session that she had resumed an intimate relationship with Alice’s father to 

some degree, and was supervising intermittent child contact within the home, despite 

domestic abuse continuing to escalate. Interestingly, comparisons between the 

qualitative reflections of Alice’s mother and this dyad’s global synchrony score 

around four months postpartum indicates that the quality of mother-infant interaction 

had declined, with interaction now observed as inept; suggesting that the dyad may 

benefit from intervention (discussed further in section 7.3, p.279). 

The research evidence gathered during this period suggests that intrapsychic conflict 

may have re-emerged for this mother between six weeks and four months postpartum 

with escalating domestic abuse proposed as a primary adversity affecting this dyad 

during the postnatal period. 

 

7.2.3.1.4 Impact of Adversities on the Reflections of Alice’s Mother 

Reflecting on the qualitative trajectory of maternal reflections in this case, it is posed 

that the interview data provided greater insights into this mother’s psychological 

journey, from conception four months postpartum, than questionnaire data alone. 

This highlights the importance of taking the time to speak with mothers about their 

thoughts and feelings generally, about their baby and the emerging attachment 

relationship from pregnancy onwards. It is also posed that the number of adversities 

present was not the best predictor of the quality of maternal reflections in this case, 

but rather the type, timing and intensity of adversities present was more influential.  

Indeed, the qualitative trajectory of maternal reflections in this case most closely 

matched the mental health trajectory of the mother related to domestic abuse. During 

the perinatal research session it became apparent that domestic abuse was perhaps 

the most significant adversity presenting for this dyad. It is known that domestic 

abuse was present since pregnancy and intensified across the research timeline 

according to the ISA-Scotland data for this case (discussed previously in section 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                              236                                                                                                                                               

5.4.2.1, p.162). It is therefore proposed that the collective research data for this case 

suggests that domestic abuse may have been a key adversity affecting this dyad, with 

the intensity of domestic abuse influencing the trajectory of maternal mental health 

and subsequently the trajectory of attachment between conception and four months 

postpartum. 
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7.2.3.2 Quality of Maternal Reflections about Bella 

 

 

Figure 24. Qualitative comparisons of Bella’s mother’s reflections from conception to four months postpartum. 
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As figure 24 (p.237) shows, questionnaire responses suggest that the reflections of 

Bella’s mother were positive generally, about her baby and attachment during 

pregnancy and positive about her baby and attachment at birth. However, whilst the 

reflections of Bella’s mother remained positive generally and about attachment, from 

birth to six weeks postpartum, she described neutral reflections about Bella via 

questionnaire during this period. Furthermore, while the quality of maternal 

reflections about the baby and attachment were positive between six weeks and four 

months postpartum, the general reflections of Bella’s mother became negative during 

this period.  

It is interesting to note that the predominant quality of maternal reflections captured 

during interviews did not match those captured via questionnaire across any of the 

timeline. Rather, the reflections of Bella’s mother were predominantly ambivalent 

during pregnancy and from six weeks to four months postpartum, and predominantly 

negative between birth and six weeks postpartum. Therefore, qualitative comparisons 

of questionnaire and interview data suggests that Bella’s mother may have 

experienced intrapsychic conflict from conception to four months postpartum 

generally, about her baby and/or the attachment relationship. This may have been 

associated with some or all the adversities that she was experiencing. Sections 

7.2.3.2.1 (p.238) to 7.2.3.2.4 (p.243) explore the quality of the prenatal, perinatal and 

postnatal reflections of Bella’s mother from conception to four months postpartum in 

more depth.  

 

7.2.3.2.1 Prenatal Reflections of Bella’s Mother 

During pregnancy Bella’s mother described her general thoughts and feelings as 

“Very happy”, reflections about her baby as “Hurry up!” and reflections about 

attachment as “I love her already and she’s not even here yet. I talk to her already” 

via questionnaire. She also described her baby as being quite active in the womb. It is 

noteworthy that Bella’s mother described the richest visualisations of her baby 

during pregnancy. Considering that Bella’s mother reported only positive reflections 

about attachment between conception and six weeks postpartum, and that this dyad 

demonstrated the highest global synchrony out of all the dyads (discussed further in 

section 7.3, p.279), suggests that developing a strong positive mother-baby 
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relationship prenatally may have protected this dyad’s attachment relationship 

postnatally. 

Interestingly Bella’s mother reported only positive reflections generally, about her 

baby and attachment via questionnaire during pregnancy despite the multiple 

adversities that she was experiencing during this period. Like Alice’s mother, this 

may suggest that the psychological impact of the adversities that she was 

experiencing was supressed to some degree and may have served as a protective 

factor or coping mechanism for this mother during pregnancy. Indeed, deeper 

exploration of her prenatal reflections via interview revealed a predominantly 

ambivalent quality to her reflections during this period. During interview Bella’s 

mother swung between positive affirmations about her baby and attachment to 

negative reflections about her lack of trust in others related to her experiences of 

childhood sexual abuse and belief that she held sole responsibility for protecting her 

children: “I like being pregnant… because it gives me a bond. I mean I've got a bond 

with my kids, but this gives me, like, my bond before they're here and everyone else is 

like, mine, mine, mine, mine… See when I go for my scan, that's when everything 

starts to become real because it doesn't feel real to start with, and then when you 

have your first scan and you see your wee baby on the screen, it's like, oh my god, it's 

real… That's, that's my responsibility to look after her. If I can't keep them safe 

nobody can. It sounds stupid, but that's how I feel… They're my kids, that's the way I 

see it. Even [partner] gets telt [sic told], you touch them and you're dead… I just, I 

just feel that while she's here [in the womb] nobody else can do anything”. The 

quality of reflections presented by this mother suggest that she may have experienced 

intrapsychic conflict during pregnancy related to historical trauma and abuse.  

 

7.2.3.2.2 Perinatal Reflections of Bella’s Mother 

Around birth Bella’s mother described how she felt when she saw her baby for the 

first time as “Look at her hair!” and when she held her baby for the first time as 

“Awesome” via questionnaire. Her questionnaire data also showed that between birth 

and six weeks postpartum Bella’s mother described her general thoughts and feelings 

as “Happy, contented”, reflections about her baby as “More nervous than anything, 
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just don’t want anyone near her” and reflections about attachment as a “A really 

good bond, I talk to her all the time”. Bella’s mother described her baby during this 

period as a quiet, active and alert baby who was not a good sleeper during the first 

few weeks of neonatal life, but that she was thereafter. She also stated that Bella only 

got upset or cried when she was hungry or needed her nappy changed; adding that 

she was very easy to console and “Just needs a hug”. She described caring for Bella 

as very manageable.  

The questionnaire data suggests that the reflections of Bella’s mother were mainly 

positive at birth and up to six weeks postpartum, which the exception of more neutral 

reflections about Bella developing during this period. It is notable that the researcher 

found this mother’s descriptor about her baby challenging to code during this period 

as the statement is not directed towards Bella per se, but rather suggests that this 

mother’s thoughts were becoming distracted away from her baby and towards the 

potential threat posed by others. It is also highlighted that Bella’s mother had 

consistently provided positive statements about her baby during pregnancy and at 

birth. Therefore, this reflective statement about Bella was coded as neutral after 

much deliberation. Furthermore, referring to this dyad’s global synchrony score 

around six weeks postpartum highlights that mother-infant interaction was observed 

as sensitive around this time (discussed further in section 7.3, p.279). Therefore, any 

conflict in the thoughts and feelings of Bella’s mother were unlikely to originate 

from her baby or attachment. It is noteworthy that Bella and her mother were the 

only dyad to demonstrate sensitive global synchrony at any time during the postnatal 

period. As mentioned earlier, Bella’s mother described the richest visualisations of 

her baby during the prenatal interview alongside positive reflections of Bella and the 

attachment relationship. Therefore, positively imagining the baby and attachment 

prenatally may have protected the quality of this mother’s reflections about her baby 

and attachment postnatally.  

Nevertheless, deeper exploration of this mother’s perinatal reflections via interview 

revealed a predominantly negative quality to her reflections during this period. 

Notably, this also coincided with an increase in the number of adversities present. 

Interview evidence suggests that following Bella’s birth the threat system was 
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activated in this mother resulting in hypervigilant maternal behaviours related to 

control, distrust and protection associated with maternal experiences of childhood 

sexual abuse: “I don’t like folk to be near her [Bella], I get… Like you [researcher] I 

don’t mind, because I know you’re…it’s I’m here with you. [step daughter] I let 

touch, but I’d already said she would be to… But it’s taken me a few days, with 

[sibling 1], [sibling 2] and [Bella], to let people come near them and, like, touch 

them. Like, to touch them and stuff, but that’s because obviously I just get nervous of 

who’s near my kids…. don’t want anybody to hurt my kids like I’ve been hurt in the 

past…I don’t want them to have a life that I had…If anybody tries and hurts them 

then they’ll be in trouble”.  

The researcher’s field notes from this session also confirm that Bella’s mother 

reported that she had felt stressed since the birth of her baby and would “Get 

paranoid about everything”, which again reflects this mother’s deviation from a 

positive reflective position during this period. The quality of reflections presented by 

this mother suggest that she may have experienced increased intrapsychic conflict 

between birth and six weeks postpartum related to historical trauma and abuse.  

 

7.2.3.2.3 Postnatal Reflections of Bella’s Mother 

Between six weeks and four months postpartum Bella’s mother described her general 

thoughts and feelings as “Stressed”, reflections about her baby as “Pure love” and 

reflections about attachment as “Overprotective” via questionnaire. However, 

coding the reflections of Bella’s mother was particularly challenging again at four 

months postpartum. While it was clear that this mother dearly loved her baby, the 

growing presence of ‘ghosts in the nursery’ (Fraiberg, Adelson & Shapiro, 1975) 

were increasing her anxiety and preoccupying her thoughts about keeping Bella safe 

from potential predators; making her feel “Overprotective”. This statement suggests 

both positive and negative connotations and is a more active word than what would 

be considered neutral. However, when considering all the reflections shared by 

Bella’s mother at this time, it is concluded that this statement does not indicate that 

this mother is reflecting a deviation away from a positive attachment relationship 

with her baby. Conversely, it appears to reflect increased activation of the attachment 

system; particularly as she described her feelings about Bella at this same timepoint 
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as “Pure love”. Therefore, the researcher classified maternal reflection about 

attachment as positive during this period.  

Bella’s mother continued to describe her as a quiet, active and alert baby who was a 

good sleeper, between six weeks and four months postpartum. However, she also 

stated that Bella had become quite easy, rather than very easy, to console. This 

suggests that Bella’s mother was finding it slightly more difficult to console her 

during this period. Nevertheless, overall these responses reflect positive maternal 

reflections about Bella, with authentic recognition that she was presenting as slightly 

more difficult between six weeks and four months postpartum. These reflections also 

suggest that any difficultness was not affecting the positive perception of Bella that 

her mother held in mind.  

While this mother’s questionnaire data presented positive reflections about her baby 

and attachment, the data also identified a downturn in her general reflections 

indicated by her statement of feeling “Stressed”. This corroborated with wider data 

for Bella’s mother which identified that her EPDS score was 13 at four months 

postpartum; suggesting that she may also have developed postnatal depression 

(PND) during this period. However, deeper exploration of this mother’s postnatal 

reflections via interview revealed that she had shifted from a predominantly negative 

reflective position between birth and six weeks postpartum to a predominantly 

ambivalent position between six weeks and four months postpartum. Interestingly, 

this partial qualitative improvement occurred during the period when the number of 

adversities peaked for this dyad. 

Furthermore, interview data suggests that the reflections of Bella’s mother had 

become more fragmented and convoluted in relation to the impact of historical 

trauma and abuse on her thoughts, feelings and behaviours. Themes of risk and 

protection strengthened during this interview, with gender differences emerging in 

terms of risk of abuse, which appeared to be grounded in this mother’s own 

experiences of childhood sexual abuse. When asked whether it felt any different 

caring for a baby girl than a baby boy, she stated: “No, not really, they are all the 

same, I don’t see any different, just she is a bit more…I’m more protective over her 

than…but I think it’s just because…although I don’t know to be honest, I just”. The 
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fragmented dialogue of the mother may indicate that her responses were being 

filtered and processed before adding: “I just feel more protective of her because she 

is a wee girl, whereas the boys are wee toughies and they can look after themselves, 

[son 2] is really tough and [son 1] is quite sensitive but they are tougher than what 

she is, if that makes sense… I don’t want my kids to have a bad life, so I want to 

make sure that they know that I’m always going to be there and if they need me they 

can come and speak to me and they don’t have to hide nothing, I don’t know why I do 

that but that’s just the way I feel and I don’t want nothing bad happening to them, 

that what happened to me, so I’m just scared in case, if they are out my sight then I 

can’t protect them”. Again, evidence from this mother’s interview at that time 

suggests that the ‘ghosts in the nursery’ related to experiences of childhood abuse 

were intensifying her hypervigilance (Fraiberg et al, 1975). Interestingly, 

comparisons between the qualitative reflections of Bella’s mother and this dyad’s 

global synchrony score around four months postpartum indicates that the quality of 

mother-infant interaction had also slightly declined, with interaction now observed as 

high adequate (discussed further in section 7.3, p.279).  

There was also evidence within this interview that Bella’s mother may have 

projected her fears and protective behaviours onto her youngest son, which he 

appears to reflect in countertransference towards Bella as he fulfils the archetypal 

role of the protective brother: “Aye, just generally, [son 2] is really protective over 

her [Bella], he doesn’t like anybody being near her or touching her or…he is like, 

she is mine, she is my sister, you don’t touch her or I’ll beat you up”. The quality of 

reflections presented by this mother suggest that she may have experienced a further 

increase in intrapsychic conflict between six weeks and four months postpartum 

related to historical trauma and abuse.  

 

7.2.3.2.4 Impact of Adversities on the Reflections of Bella’s Mother 

Reflecting on the qualitative trajectory of maternal reflections in this case, it is posed 

that the interview data provided greater insights into this mother’s psychological 

journey, from conception to four months postpartum, than questionnaire data alone. 

This again highlights the importance of taking the time to speak with mothers about 

their thoughts and feelings generally, about their baby and the emerging attachment 
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relationship from pregnancy onwards. It is also posed that while the timing of the 

peak number of adversities did coincide with negative maternal reflections reported 

via questionnaire, it is argued that the type, timing and intensity of key adversities 

may have been more influential. Indeed, the qualitative trajectory of maternal 

reflections in this case most closely matched the mental health trajectory of the 

mother related to thoughts related to historical trauma and abuse. During interview it 

became apparent that historical trauma and abuse was perhaps the most significant 

adversity for this mother across the timeline, with memories of childhood sexual 

abuse generating increasingly intrusive thoughts and feelings related to threat and 

protection from pregnancy onwards. It is therefore proposed that the collective 

research data for this case suggests that historical maternal trauma and abuse may 

have been the key adversity affecting this dyad, with the intensity of reflections 

associated with historical trauma and abuse influencing the trajectory of maternal 

mental health and subsequently the trajectory of attachment between conception and 

four months postpartum. 
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7.2.3.3 Quality of Maternal Reflections about Charlie 

 

 

Figure 25. Qualitative comparisons of Charlie’s mother’s reflections from conception to four months postpartum. 
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As figure 25 (p.245) shows, questionnaire responses suggest that the reflections of 

Charlie’s mother were positive about her baby from conception to four months 

postpartum. However, her general reflections were negative during pregnancy and 

from six weeks to four months postpartum, whilst her reflections about attachment 

were ambivalent during pregnancy, around birth and between six weeks and four 

months postpartum. Notably, the quality of her reflections generally, about the baby 

and attachment were positive between four days and six weeks postpartum.  

Interestingly, the predominant quality of maternal reflections captured during 

interviews exactly matched the quality of general maternal reflections captured via 

questionnaires across the timeline; namely, negative during pregnancy, positive from 

birth to six weeks postpartum and negative from six weeks to four months 

postpartum. Therefore, this suggests that the reflections of Charlie’s mother were 

congruent generally, but that she may have experienced intrapsychic conflict in 

relation to her baby and/or attachment during pregnancy and from six weeks to four 

months postpartum. This may have been associated with some or all the adversities 

that she was experiencing. Sections 7.2.3.3.1 (p.246) to 7.2.3.3.4 (p.256) explore the 

quality of the prenatal, perinatal and postnatal reflections of Charlie’s mother from 

conception to four months postpartum in more depth.  

 

7.2.3.3.1 Prenatal Reflections of Charlie’s Mother 

During pregnancy Charlie’s mother described her general thoughts and feelings as 

“Long”, reflections about her baby as “Excited” and reflections about attachment as 

“Excited and curious. No bad feelings about the baby, just bad feelings about me. I 

was scared in case that would happen as didn’t want to do that as wasn’t baby’s 

fault” via questionnaire. She also described her baby as being very active in the 

womb. Interestingly she reported positive reflections about her baby during 

pregnancy via questionnaire alongside ambivalent reflections about attachment and 

negative reflections generally. This suggests that Charlie’s mother was authentically 

aware of her psychological struggles during pregnancy but was endeavouring to 

maintain a positive appraisal of her baby. This may have been an authentic reflection 

of her thoughts and feelings about her baby or may have served as a protective factor 

or coping mechanism for this mother during pregnancy.  
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Indeed, deeper exploration of her prenatal reflections via interview revealed a 

predominantly negative quality to her reflections during this period. During interview 

it became evident that this mother’s intrapsychic conflict originated from her mental 

health difficulties associated with body image, perfectionism and self-control. As an 

athlete coping with an unplanned pregnancy, she described how her negative 

reflections suddenly intensified from 16 weeks gestation as her perceptions of her 

pregnant body suddenly changed: “No there wasn't like a trigger or anything that 

caused it I wouldn't say, I just felt terrible. Whenever [partner] would mention that 

we had for weddings and things like that or parties – because there was loads of folk 

who had turned 30 and things on his side that were friends of his, so we had to go 

and make appearances. The thought of having to get dressed up and having to go 

through and face people and having to go out the house and just hang washing up, 

things like that just wasn't normal. I couldn't go out the back to put washing on the 

line without having a full face of makeup on and dressed properly… I had a bit of a 

bump but it was easy enough to hide, it wasn't anything. To me I thought it was 

massive and I thought folk are just going to think I'm fat, folk are going to look at 

me, I'm going to get judged. I felt every room I walked into everybody was staring at 

me, the full attention was on me, folk were talking about me.  It wasn't happening but 

that's just what I had seen, so it was hard. Looking back at the pictures there was 

nothing there, like, nobody would have probably even noticed it, but I think because 

I'd done so much hard work to get my body in shape that I wanted, when I started to 

see the changes it just mentally threw me and it was difficult… like I would look in 

the mirror and then I'd get upset and I'd start crying because I didn't like the way 

that I looked and things like that. Then I would not look in the mirror for ages and 

then I would catch a glimpse of myself later on and it would all come back.  It was 

just difficult, really difficult”. Charlie’s mother went on to describe how she 

attempted to train five days per week until 20 weeks gestation but would attend the 

gym with her partner at 6am to avoid being seen. After this time her training days 

reduced and became more home-based as she developed social anxiety and a fear of 

leaving home which extended to the degree that she would hide and cry, and 

experienced panic attacks, when the mail was delivered or someone knocked on the 

door.  
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During the interview Charlie’s mother indicated that her mental health difficulties 

were historically based and stated that she had used physical exercise to control her 

weight as a teenager. Interestingly, during late trimester three her psychological 

distress diminished to some degree as a pregnant body become more pronounced: 

“Yes, aha I think I’m proud to have a bump, but I feel that back at that time 

[trimester two] it could have been confused as being overweight again. The thought 

of having to go through what I went through when I was overweight [as a teenager] I 

just couldn't deal with that again, again feeling like everybody is looking at you, they 

are judging you because you are big – I couldn't even eat in front of folk… 

Definitely, everybody can see it [the bump], but see like if I was to go out now I 

deliberately wouldn't wear anything baggy or anything, I would need to wear like my 

dress to show that it is a bump and it's not fat or my stomach. I need to make sure 

that people know when they look – I don't know why, because I shouldn't care, but I 

do feel like that. I've still got that part around me, but I’ll only wear a jumper when 

I'm in the house because I feel 100 percent comfortable at home”.   

During interview Charlie’s mother also acknowledged the impact of her mental 

health on her reflections about her baby and attachment: “With my baby – again like 

when I was going through the problems I kind of stopped. I never really had any 

thoughts about the baby if you know what I mean, it was just more as long as the 

baby was fine and I was doing what I could to make sure the baby was fine and that 

was it. I wouldn't think about clothes and shopping for prams and cots and things 

like that… I would just make sure that everything that I did wouldn't affect the baby 

and that was the main point. Thinking about things for the baby coming I just wasn't 

interested at all in doing that for a good time. It's only been maybe just the past 

month or so I've started to feel a lot better about it and wanting to be in the nursery 

and wanting to get everything built up… I feel connected to the baby – I do get 

annoyed with it sometimes though… I know it's not the baby’s fault, there is not a lot 

of space there anymore. I get annoyed sometimes but then I just, kind of, laugh it off. 

I don't blame it on the baby if you know what I mean, it's just an annoyance at times 

when you are trying to get stuff done, or where you can't do things like cut your 

toenails and things like that – it's annoying because you've got this big bump in the 

way, but it's not again directed at the baby”.  
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She went on to explain that she tried not to attribute negative thoughts and feelings 

towards the baby and perceived “The bump” as a separate entity to “The baby”. This 

appears to have acted as a psychological strategy that was consciously employed by 

Charlie’s mother to protect him from the very negative and critical thoughts and 

feelings that she experienced about herself during the pregnancy: “I kind of count 

them as different things if you know what I mean. Nothing the baby does physically 

like moving or anything like that is the baby’s fault in any way whatsoever, that's just 

my baby. Then anything else that comes out, like if I feel that I can't eat certain 

things and stuff like that – I don't blame that on the baby I blame that on me, not 

being able to mentally get over that fact. Even though I know it's just a normal thing 

in pregnancy, I kind of blame myself for that, so I’ll take the blame, nothing is ever 

the baby’s fault”. 

However, she also reflected that her thoughts during late trimester three were 

preoccupied with preparing to regain control over her body and training regime 

rather than preparing for her baby: “Definitely, yes like 100 percent. I've got my meal 

bag and everything back down from the loft ready for me starting basically as soon 

as I've had the baby… Aye to get straight back into my fitness. Obviously I know I’ll 

need to wait to get the all clear and things, depending on how the birth goes. The 

eating thing I can deal with straight away, I've already checked that it will not affect 

breastfeeding and things like that, so I can really, really focus on how to get back to 

shape”. 

It noteworthy that the EPDS score of Charlie’s mother was recorded as 12 at 38 

weeks and zero days gestation suggesting that she may have been suffering from 

prenatal depression. Indeed, as discussed in the case history (section 5.2.3, p.135), 

Charlies mother was medically diagnosed with anxiety and depression during 

pregnancy. Nevertheless, the quality of reflections presented by this mother suggest 

that she may have experienced intrapsychic conflict during pregnancy related to 

historical mental health issues associated with body image, perfectionism and self-

control.  
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7.2.3.3.2 Perinatal Reflections of Charlie’s Mother 

Around birth Charlie’s mother described how she felt when she saw her baby for the 

first time as “Amazement” and when she held her baby for the first time as 

“Emotional” via questionnaire. Her questionnaire data also showed that between 

birth and six weeks postpartum Charlie’s mother described her general thoughts and 

feelings as “Overwhelming love”, reflections about her baby as “Just amazing” and 

reflections about attachment as “We’ve got a really good relationship”. Charlie’s 

mother described her baby during this period as an active and alert baby who cried a 

lot and slept poorly during the day from two weeks postpartum. Despite Charlie’s 

difficultness his mother did not feel that he was a difficult baby and found it okay to 

calm and console him. She described caring for Charlie as manageable. 

It is interesting to note that Charlie’s mother demonstrated congruent positive 

reflections via both questionnaire and interview between birth and six weeks 

postpartum which coincided with a decrease in the number of adversities experienced 

including a spontaneous remission of maternal mental health difficulties post-

delivery. The researcher’s field notes from the third research session at five weeks 

and six days postpartum highlighted that Charlie’s mother described that “It was as if 

a switch was flicked” as soon as her baby was born. During this session’s interview 

she further added: “The pregnancy was hell, and then having him was so much 

better. It was like as soon as I had him it was just like a relief and then obviously, 

like, the more and more it's got into it, the more I've just got back to myself and being 

normal, rather than having all these problems. They've just totally gone now like I 

don't have issues at all anymore… I maybe had a few days when I, kind of, fell back 

to it, but it never got to overtake me as much as what it did when I was pregnant. For 

example, stuff about my weight and things like that I can fix that now because I've 

not got him inside me, so I know I'm not affecting him. Then if I do start to get 

stressed out or whatever I can just go and walk and I know that I can actually handle 

going on a walk instead of being stuck in the house”.   

She also confirmed that her preoccupation with body image, perfectionism and self-

control had dissipated since Charlie’s birth and instead she had become distracted by 

meeting his needs: “I don't wake up in the morning thinking, right I need to get this 
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and I need to put my makeup on and I need to do that and I need to be wearing this. I 

get up in the morning, see how he is and then if I need to go out because he needs 

something - like some mornings he is really agitated in the mornings, so I’ll just take 

him out first thing and get him, just give him a walk. I’ll just throw clothes on and go 

out – it doesn't matter – I've not even brushed my hair or whatever, so it doesn't 

bother me at all now”. However, it is important to highlight that comparisons 

between the positive reflections of Charlie’s mother and this dyad’s global synchrony 

score around six weeks postpartum indicates that mother-infant interaction was 

observed as inept; suggesting that the dyad may benefit from intervention (discussed 

further in section 7.3, p.279). Therefore, although Charlie’s mother reported 

improvement in her mental health during this period, there were notable concerns in 

the quality of her interactions with her baby at six weeks postpartum.  

Like Alice’s mother, the positive outlook of Charlie’s mother during this period 

suggests that reclaiming personal control and a sense of agency in her life may have 

positively influenced the upward shift in her thoughts and feelings. Indeed, it is 

interesting to consider the interplay between the body and mind for this mother with 

a perceived loss of control triggering psychological distress during pregnancy 

followed by psychological resolution when perceived control was recovered upon 

delivery. Evidence from this research session appears to confirm that this mother’s 

intrapsychic conflict during pregnancy was related to historical mental health issues 

associated with body image, perfectionism and self-control.    

 

7.2.3.3.3 Postnatal Reflections of Charlie’s Mother 

Between six weeks and four months postpartum Charlie’s mother described her 

general thoughts and feelings as “Emotional”, reflections about her baby as “Love” 

and reflections about attachment as “Love-hate” via questionnaire. She also stated 

via questionnaire that Charlie had become a difficult baby who needed a lot of 

attention, continued to sleep poorly, to get upset and cried a lot. It is noteworthy that 

although this mother’s questionnaire responses indicate that Charlie was a poor 

sleeper, during interview she commented that Charlie had “Started sleeping a lot 

through the day which he never used to do”, which suggests that Charlie had begun 

to employ a protective sleep state. Charlie’s mother also commented to the researcher 
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that he “Got happier” around ten weeks postpartum. It is unclear what may have 

changed for Charlie around this time to make him present as happier, but it is 

noteworthy that he suffered colic and dermatitis symptoms between six and nine 

weeks postpartum which subsided thereafter. Therefore, this physical relief may have 

influenced Charlie’s demeanour.  

However, his mother’s anxiety and depression re-emerged around eight weeks 

postpartum with PND being medically diagnosed around 14 weeks postpartum. 

Indeed, at four months postpartum the researcher recorded the EDPS score of 

Charlie’s mother as 18, suggesting the presence of PND symptoms despite her 

commencing anti-depressant medication five weeks previously. Therefore, Charlie’s 

enhanced affective presentation from ten weeks postpartum may have been an 

authentic reflection of his improving physical health or an adaptive response to his 

mother’s declining mental health. Indeed, the researcher’s hypothesis of Charlie 

utilising a protective sleep state around this time would also support this position.  

It is noteworthy that Charlie’s mother also commented at four months postpartum 

that calming and consoling him was “Getting easier the more he got used to you”. 

This suggests that Charlie’s mental health may have been compromised between six 

weeks and four months postpartum, but contradictorily he began to express more 

positive affect and became more amenable during this period. As discussed later in 

section 7.3 (p.279), infants can utilise expressions of positive affect and interaction to 

draw-in their caregivers. However, such behaviour expressed out of context can also 

be indicative of compulsive behaviours emerging, which is often observed in infants 

who are developing within a risky caregiving environment. As these polarised infant 

behaviours coincided with declining maternal mental health and emergence of PND 

these factors may be related.  

Overall, these convoluted responses provided by Charlie’s mother do not corroborate 

with her consistently positive reflections about her baby via questionnaire during the 

postnatal period but do reflect her concerning ambivalent description of the 

attachment relationship as “Love-hate” at four months postpartum. It is also 

important to note the re-emergence of negative general reflections reported by 

Charlie’s mother via questionnaire during this period, which may suggest that 
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intrapsychic conflicts had returned. It is also important to note that the number of 

adversities peaked for this dyad between six weeks and four months postpartum.  

Indeed, deeper exploration of this mother’s postnatal reflections via interview 

revealed a predominantly negative quality to her reflections during this period. 

During interview it became evident that the mental health difficulties related to 

control, perfectionism and self-control that had affected Charlie mother prenatally 

had returned postnatally: “It’s starting to get a lot worse but I only just really, like 

the things with leaving the blinds and stuff open I never thought about it, I just 

thought I never had time but then the more it came to, I need to open the blinds I 

didn’t want to open the blinds. I, kind of, thought, there’s a problem and then I 

realised what the problem was and things like that. So it was just small things that 

gradually built up to it, so I can feel my anxiety coming back. I can feel just being 

stressed out again and having to have things certain ways. The feelings that I used to 

have before I can feel them all starting to come back and feeling like everybody’s 

looking at me and judging me again. It’s just…because now I know what’s 

happening again it’s trying to get back to, I need to deal with this again. I need to go 

back there and then being obviously told that you’ve got the postnatal depression as 

well you’re just, kind of like, where does it end?”  

She also recognised that the behavioural expression of her difficulties was 

manifesting in new ways postnatally: “I would say it’s similar but it’s different at the 

same time. It’s strange because obviously when I was pregnant I thought everybody 

would look at me and think that I was fat and stuff so I used to have to wear tight 

stuff so that folk could tell that I was pregnant. Whereas now I know that it’s fat 

that’s there because I’ve only just had a baby but I’m really hard on myself… I 

should have sorted this and I shouldn’t have eaten certain things or just different 

stuff. I’ll wear baggy tops to cover it and then I’ll go into the gym and I’d never take 

my jumper off.  No matter how much I’m sweating or how hot I am I will not take my 

jumper off in front of everybody. I’ll just keep covered. Even when I’m on the scales 

to get weighed and stuff like that I do not take my jumper off. It’s always got to be a 

bit baggier and just a bit bigger”.  
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Her psychological expressions were also affecting her availability as a mother and 

the quality of her reflections about her baby: “Well, just like because I’ve developed 

really bad OCD so if my bathroom if there’s paint on the floor and stuff I need to go 

up and I need to clean it. Then it’s hard to take myself away from that because 

obviously something else that needs to be done and if I don’t get it done then it really 

annoys me. I’ll be in the middle of trying to do stuff like that or the dishes or 

whatever, it’s small, small things that are really important that annoy me. If he’s 

starting to get really crabbit [sic cranky] and crying and stuff then I get stressed 

because I know I need to go to him but I find it hard to take myself away from the 

situation of cleaning. So it’s like trying to juggle it, go away, sort him out and then 

sometimes I’ll take him up and hold him when I’m scrubbing the floor and stuff so 

it’s trying to get a balance. I’m stressed out with that”.   

She also acknowledged that caring for Charlie and the compulsion to clean had 

become of equal importance to her and was affecting the quality of caregiving that 

she provided to Charlie and their attachment relationship: “I’d say it’s equal so it’s 

harder to deal with because you’re torn because you know that he needs stuff. Like 

obviously if he’s got a dirty nappy and stuff then that takes priority so I’ll clean him 

up and stuff like that or when he’s hungry but when I know he’s just shouting or 

getting grumpy for no reason or he’s just wanting attention it’s trying to not be 

hanging over him all the time. Then because I’m in the middle of doing something 

else he can literally just make a noise for about 30 seconds and that’s me pissed off 

because it’s interrupted my train of thought and concentrating on something. Then I 

get annoyed and then I’ll come in and I’ll talk to him and try and calm him down and 

stuff but my mind’s still through there. Then I’ll go back to that and then as soon as I 

start again he goes, so I’m coming back. It is just trying to realise, let stuff go. Like I 

go play with him and see what he’s needing, make sure he’s alright and then go back 

to that… I feel like I’m getting pulled different directions all the time. It’s no-one 

else’s fault it’s just me and my head that’s got all these problems going on. I do find 

myself getting crabbit and I get crabbit with him quite a lot of the time but I try and 

not let him feel it because I know that they really pick up on your moods and stuff 

like that. So I don’t mean to get crabbit at him but it’s just…because he’s not done 

anything wrong. He doesn’t know what’s happening”.   



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                              255                                                                                                                                               

Interesting she initially associated the emergence of these behaviours as coinciding 

with Charlie being moved into a cot around 12 weeks postpartum: “No, that started 

more when he was going into his cot. It kind of started. I just thought it was 

something silly to start with so that would have been maybe about 12 weeks, just 

under 12 weeks that he went into his cot because he’s too big for the Moses basket. 

We tried two and he just couldn’t fit in them so like, for example, when he was going 

into his cot it had to be blue sheets. It had to be set up a certain way. It had to be 

certain teddies that were in the cot and it had to be done that day. So I had to go to 

Asda and I had to search everywhere to get these sheets to bring them back and have 

everything done. My dad had to rebuild the cot and everything. Everything just had 

to be perfect, how I’d envisioned it. I had to get a new sleeping bag. Everything had 

to be new. Then even the now, like with his bed, it’s got to have certain teddies in and 

certain positions and just stupid, stupid things like clothes and everything like that”.   

However, she went on to add that these behaviours also coincided with moving home 

and were more likely to be related to maintaining control in the context of increased 

responsibilities and social isolation: “So it’s just… stemmed with small things and 

grew because obviously when I got the house it’s a bigger responsibility so just silly, 

silly things I need to do. Like if there’s a single crumb on the carpet then I’m away 

with the hoover which is stupid because I’ve got a baby so obviously there’s going to 

be mess and stuff but it’s trying to deal with that. I think it’s just hard for me not to 

be at work because I’m so used to working all the time. I’m not used to being home 

24/7 and especially now that I’m, kind of, separated away from everybody and I need 

to find things to fill my day and stop me from sitting thinking about other stuff”. 

Nevertheless, during interview it became clear that while Charlie’s mother 

recognised the importance of spending quality time with him, and appeared to enjoy 

doing so at times, she may have experienced inner conflicts about whether the 

quality of their relationship was good enough: “No, not really, because I’m still here 

all the time it’s not like I…because I don’t like being away from him or anything like 

that but he’s with me 24/7 so he’s always there but interacting with him and stuff 

there’s only some parts of the day that I’ll get a chance to do it or I’ll think I’ve not 

even played with him yet. Then I’ll go back and realise that obviously I need to play 
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with him and keep him interacted and stuff because I don’t like just lying him on his 

play mat and going away and not coming back for ages. I like to be involved and 

play with him and see him smile and make him laugh and stuff. So usually when I 

come back to eat or he gets crabbit or whatever because he’s started sleeping a lot 

through the day which he never used to do so it’s kind of easier to get some stuff 

done. Other than that he’ll just lie and he’ll shout and moan or I need to take him 

upstairs and have him in a seat or as I say, hold him and stuff like that. So we still 

get time and it is still good time”.  

Interestingly, comparisons between the qualitative reflections of Charlie’s mother 

and this dyad’s global synchrony score around four months postpartum indicates that 

the quality of mother-infant interaction had declined, with interaction observed as 

low inept and bordering on risk (discussed further in section 7.3, p.279). Therefore, 

this suggests that Charlie was aware of his mother’s psychological decline expressed 

through her behaviours and indicates that the dyad may benefit from intervention. 

The quality of reflections presented by this mother suggest that she may have re-

experienced intrapsychic conflict between six weeks and four months postpartum 

related to historical mental health issues associated with body image, perfectionism 

and self-control.  

 

7.2.3.3.4 Impact of Adversities on the Reflections of Charlie’s Mother 

Reflecting on the qualitative trajectory of maternal reflections in this case, it is posed 

that the interview data provided greater insights into this mother’s psychological 

journey, from conception to four months postpartum, than questionnaire data alone. 

However, it is interesting to note that the quality of this mother’s general reflections 

was consistently reported via questionnaire and interview across the timeline. 

Nevertheless, this disparity in the quality of maternal reflections about Charlie and 

attachment via questionnaires and interviews reiterates the importance of taking the 

time to speak with mothers about their thoughts and feelings about their baby and the 

emerging attachment relationship from pregnancy onwards. It is also posed that 

while the timing of the peak number of adversities did coincide with negative 

maternal reflections reported via questionnaire in this case, it is argued that the type, 

timing and intensity of key adversities may have been more influential. Indeed, the 
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qualitative trajectory of maternal reflections in this case most closely matched the 

mental health trajectory of the mother. During interview it became apparent that 

mental health, related to historical issues with body image, perfectionism and self-

control, was perhaps the most significant adversity for this mother across the 

timeline. It is therefore proposed that the collective research data for this case 

suggests that maternal mental health may have been the key adversity affecting this 

dyad, with the intensity of reflections associated with body image, perfectionism and 

self-control influencing the trajectory of maternal mental health and subsequently the 

trajectory of attachment between conception and four months postpartum.



 

 

7.2.3.4 Quality of Maternal Reflections about Daisy 

 

 

Figure 26. Qualitative comparisons of Daisy’s mother’s reflections from conception to four months postpartum. 
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As figure 26 (p.258) shows, questionnaire responses suggest that the reflections of 

Daisy’s mother were mostly positive generally, about her baby and attachment from 

conception to four months postpartum, with the exception of ambivalent reflections 

about attachment during pregnancy and about the baby around birth. However, it is 

interesting to note that the predominant quality of maternal reflections captured 

during interviews did not match those captured via questionnaire between conception 

and six weeks postpartum. Rather, the reflections of Daisy’s mother were 

predominantly ambivalent during this period. Therefore, qualitative comparisons of 

questionnaire and interview data suggests that Daisy’s mother may have experienced 

intrapsychic conflict from conception to six weeks postpartum generally, about her 

baby and/or the attachment relationship. Sections 7.2.3.4.1 (p.259) to 7.2.3.4.4 

(p.266) explore the quality of the prenatal, perinatal and postnatal reflections of 

Daisy’s mother from conception to four months postpartum in more depth.  

 

7.2.3.4.1 Prenatal Reflections of Daisy’s Mother 

During pregnancy Daisy’s mother described her general thoughts and feelings as 

“Excited”, reflections about her baby as “Love” and reflections about attachment as 

“Looking forward to meeting it. Including baby in story time and talking to toddler 

about baby, preparing them” via questionnaire. She also described her baby as being 

quite active in the womb. Interestingly she reported only positive reflections 

generally, about her baby and attachment via questionnaire during pregnancy despite 

the multiple adversities that she was experiencing during this period. Like Alice and 

Bella’s mothers, this may suggest that the psychological impact of the adversities 

that she was experiencing was supressed to some degree and may have served as a 

protective factor or coping mechanism for this mother during pregnancy.  

Indeed, deeper exploration of her prenatal reflections via interview revealed a 

predominantly ambivalent quality to her reflections during this period. During 

interview Daisy’s mother reflected that her excitement about her baby was 

overshadowed by memories of historical perinatal trauma related to her rare medical 

condition: “Well we were really excited – it happened sooner than we’d thought – 

straight away we got pregnant. It was a bit of a surprise as well, but we were trying. 

Yes, we were really excited to start with… It was a difficult decision because of the 
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health problems from the first time; I was a bit nervous about that. I spoke to three 

different consultants: the obstetrician, the renal clinic and the endocrinologist and 

they were all saying the same, you know, we’ll monitor you really well this time; we 

know what to look out for. They, kind of, put my mind at ease and we decided to go 

for it one more time, because we always wanted two kids”.  

She further described how these ambivalent feelings, related to historical perinatal 

trauma, continued throughout the pregnancy and affected the quality of her 

attachment relationship with Daisy, at least during the first 20 weeks of gestation: 

“Yes, we did at the start [feel excited], but there was always an underlying what's 

going to happen this time, so there was always a little nervousness in the 

background… I think I felt a lot more positive after the scan because I've had two 

miscarriages in the past; I've always been a bit worried until the 12-week scan and 

even then I always have in my head something could go wrong, just because I've had 

bad luck with all my pregnancies. Once I get to the 20-week scan I feel I can relax a 

bit more and really bond a bit more I suppose with the baby, because I've always 

been a bit scared to in the first few weeks in case it doesn't work out. I think 20 weeks 

is a kind of good milestone for me just to really start to bond with the baby more. 

After we had that scan it was, I just relaxed a lot more”.  

It is also interesting to note that during early discussions in this research session 

Daisy’s mother described a day of “Extreme panic”, recorded in the researcher’s 

field notes as a maternal health event that occurred around 14 weeks gestation when 

Daisy’s mother fainted and was admitted to hospital where it was discovered that her 

calcium levels had reached concerning levels. However, when the researcher referred 

to this during the interview Daisy’s mother appeared to minimise the psychological 

impact of this event within an attachment context; perhaps as a protective strategy: 

“Yes, I guess you are scared to get too attached in case it doesn't work. I mean it was 

only for a day or so that I was concerned. Again it, kind of, put a lot more emphasis 

on the 20-week scan, I just felt like it was such an achievement I had got to this point, 

the baby is okay and I thought a lot more positively I think after that”.  

Reflections related to historical perinatal trauma continued to emerge during this 

interview, which appeared to be superimposing negative reflections upon the positive 
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reflections of Daisy’s mother during pregnancy: “I'm still feeling positive I think 

because I've just felt a lot more in control this time and I feel the doctors are a lot 

more in control – they are really responding really quickly to anything that's gone 

slightly wrong. I do feel we’ve done all we can to make sure this birth is going to go 

well, but there is always the underlying nervousness that sometimes babies have 

other ideas and might arrive before my section date. You just don't know what's 

going to happen really at the end, but I feel like we’ve done all we can to make it a 

good experience this time, so hopefully it will all go to plan this time”. The quality of 

reflections presented by this mother suggest that she may have experienced 

intrapsychic conflict during pregnancy related to historical perinatal trauma.  

 

7.2.3.4.2 Perinatal Reflections of Daisy’s Mother 

Around birth Daisy’s mother described how she felt when she saw her baby for the 

first time as “Relieved. After everything that went on, everything had gone ok and 

she was ok”. and when she held her baby for the first time as “happiness” via 

questionnaire. Her questionnaire data also showed that between birth and six weeks 

postpartum Daisy’s mother described her general thoughts and feelings as 

“Content”, reflections about her baby as “Precious” and reflections about 

attachment as “Loving. Wished we had more time. I would like more one on one 

time”. Daisy’s mother described her baby during this period as a quiet, active and 

alert baby who was a good sleeper. She also stated that she did not get upset or cry a 

lot; adding that she was quite easy to console when she did cry. She described caring 

for Daisy as manageable. Daisy’s mother continued to report only positive 

reflections generally, about her baby and attachment via questionnaire during the 

perinatal period despite the multiple adversities that she was experiencing during this 

period. Like Alice’s mother, this may suggest that the psychological impact of the 

adversities that she was experiencing was supressed to some degree and may have 

served as a protective factor or coping mechanism for this mother between birth and 

six weeks postpartum.  

Indeed, deeper exploration of this mother’s perinatal reflections via interview 

revealed that a predominantly ambivalent quality continued into this period, with 

negative memories from the past overshadowing the positive experiences of the 
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present: “I felt the whole birth this time...after the birth it just really went the way I 

would have liked it to go… I mean, it wasn’t pleasant having to do the weekly blood 

tests, but I knew in the back of my mind that it was all for the best and it would mean 

that the end result would be better, because I’d get the birth that I wanted and we 

wouldn’t have the problems afterwards which is what’s happened, so that’s great”.  

Daisy’s mother also recalled endeavouring to give her baby the best start through 

breastfeeding and establishing some level of control within the health limits imposed 

on her: “Yeah, it was something I was quite keen to do [breastfeed]. I knew I 

couldn’t do it long term, but I just wanted to feel that I’d tried to give her some 

breast milk and some of the colostrum just to give her a bit of help. I know the 

colostrum’s full of goodness for her. I was really keen to do that, so I was pleased I 

could do that for a couple of days… I just wanted to feel like I’d tried my best. I did 

what I could and I knew I couldn’t do any more than that. I think as well because I’d 

breastfed my [other child] for three weeks I just wanted to give her some breast milk 

as well, just so she got the same. Obviously it wasn’t for three weeks. But even the 

breastfeeding thing, I was a lot more accepting of that this time, because I knew that 

I couldn’t do it. So it was, kind of, my choice. It made me feel like I was in control a 

little bit.  I chose to do it for two days and then stop. Whereas with my first child the 

doctors told me to stop. I had no choice… I was still able to make some decisions 

about what I wanted to do within those limitations after discussing it with the 

consultants. So I just felt like I was making the decisions this time and not being 

forced to do things that weren’t really expected like the first time”. 

Daisy’s mother also expressed positive reflections about her baby and attachment 

during those first postnatal days in the hospital: “I was just so happy that everything 

had gone well and she was such a good baby, and just enjoyed having her here. And 

it’s just lovely, kind of, getting to know her and watch her growing, and being able to 

feed her myself for a few days. Just all very positive this time”.  

However, during this interview the researcher observed tears filling this mother’s 

eyes and when asked what was upsetting her, Daisy’s mother indicated that they 

were tears of relief associated with surviving the risk posed to her and Daisy during 

pregnancy: “I don’t know actually. I suppose it’s the difficult journey to get the 
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second child. At some points I didn’t think it would get here… it just comes as a bit of 

a surprise actually [the tears]… she [Daisy] might not have been here… because 

now that she’s here, you know, you just can’t imagine her not being here… I just feel 

lucky that I managed to have a second child, because of the problems with the first 

one. Because of my health problems. At one point I didn’t know if I was brave 

enough to go through a pregnancy again. But we did it and we’ve got here, and I just 

feel like we’re so lucky”.  

She also appraised that she had supressed these emotions during pregnancy as a 

coping mechanism: “It’s like it had been building up for the nine months. I just, kind 

of, cried so much that she was finally here and she seemed healthy and I seemed 

healthy. It was totally tears of relief that everything has gone according to plan, 

because I knew that there was a risk that it might not. So it’s just lovely that she’s 

here, and everything’s good and we’re all healthy. I just feel really lucky about it 

all… It’s more afterwards, I just look back and think I’ve been so lucky that 

everything’s gone as we wanted it to. I think at the time, during the pregnancy, I just 

got on with it. There’s nothing else you can do. I just had to go through these weekly 

blood tests and hope that everything was okay. And when it wasn’t I was in hospital 

for a day, or overnight a couple of times and at the time I just got on with it. But then 

when she was born, and now I’m quite surprised I’m crying now, but definitely when 

she was born I cried a lot. I think it just all came out. Obviously just the relief, 

because I’d been building it all up trying not to worry too much”.  

Indeed, comparisons between the qualitative reflections of Daisy’s mother and this 

dyad’s global synchrony score around six weeks postpartum indicates that mother-

infant interaction was observed as at risk; suggesting that the dyad required 

intervention (discussed further in section 7.3, p.279). The quality of reflections 

presented by this mother confirm that she experienced intrapsychic conflict during 

pregnancy, related to historical perinatal trauma, and suggest that the aftermath of 

those conflicts continued to affect the quality of her reflections between birth and six 

weeks postpartum.  
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7.2.3.4.3 Postnatal Reflections of Daisy’s Mother 

Between six weeks and four months postpartum Daisy’s mother described her 

general thoughts and feelings as “Content”, reflections about her baby as “Happy” 

and reflections about attachment as “More fun, more playful, more interacting” via 

questionnaire. However, Daisy’s mother described her baby during this period as 

very easy, rather than quite easy, to console and that caring for her was very 

manageable, rather than manageable. This positive progress reflects the flow of 

findings previously observed in Daisy’s case, showing progression in both mother 

and baby over the course of the postnatal period. Daisy’s mother continued to report 

only positive reflections generally, about her baby and attachment via questionnaire 

between six weeks and four months postpartum despite the multiple adversities that 

she was experiencing during this period. However, it is noteworthy that the intensity 

of these adversities diminished during this period. It is interesting to note that 

Daisy’s mother demonstrated congruent positive reflections via questionnaire and 

interview between six weeks and four months postpartum.  

The positive outlook of this mother during this period suggests that reclaiming 

control and a sense of agency in her life, through her positive health recovery, may 

have positively influenced her mental health. During interview Daisy’s mother 

compared the trajectory of her health recovery after her [first child] and Daisy; 

focusing on the role of repair: “Yes, because I wasn't in hospital with her. I guess we 

just got down to, kind of, living our life a bit quicker. Our family life we just got 

home after two days and that was us, you know, just get on with things and go and do 

things as a family. Whereas we had a bit of a delay in that with my [first child] 

because I had health issues, they were trying to work out what was wrong and I had 

a long stay in hospital. I did think after that I made sure we went on a family holiday 

to spend some time together… Yes, I guess I felt a bit guilty, I mean it couldn't have 

been helped, but I felt a bit guilty that this poor baby was in hospital for so long.  My 

husband was having to come into the hospital every day because I had the baby in 

with me. I suppose it was just to ease my guilt a bit, repair things that we missed that 

time as a family – well we were together but we were in the hospital, it wasn't much 

fun. We just went away on a holiday a few months after we brought him home, had a 

bit of a nice time together”.  
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The evidence from this interview also suggests that Daisy’s mother may have 

reframed her pregnancy experience with Daisy, retrospectively appraising the level 

of control that was achieved through the pregnancy and afterwards. She also 

appeared to place this recent perinatal experience in context with her historical 

experience of perinatal trauma and established some psychological distance between 

the two. These psychological reflections appear to have helped her achieve a degree 

of psychological resolution and to move forward: “I know what I had was quite rare, 

but I guess there's a lot of mums who maybe have medical problems that maybe make 

them think twice about having a baby because it could cause complications. It is a lot 

to think about and it is quite a worry and it does help that the medical team were so 

good. It was on the ball – the minute something went wrong, fixed it and we got the 

outcome that everyone wanted. I felt like it was a kind of team effort in a way and it 

just made me relax a bit through the pregnancy, rather than just being stressed all 

the time… Yes definitely because I knew what was wrong, I knew what potentially 

would happen; I knew that it could be fixed. I knew if I breastfed – which I did for a 

couple of days – that my calcium would go up and I might have to be on a drip. All 

that happened but I knew in advance it would happen and I just felt completely under 

control this second time. Whereas the first time they didn't even know what was 

wrong with me, so that was a huge, huge worry the first time. I just started life with 

[Daisy] without having to worry about anything really. I mean there are still things 

going on – my calcium it did take a few days, weeks for things to get back to normal. 

I mean it wasn't until.. two and a bit months after she was born that I was just 

discharged from all the doctors. There was still a bit of time for everything to go 

back to normal, but eventually it did. I wasn't worried at all this time, so it was nice 

to start with the new baby, kind of, stress free and knowing that I would be healthy 

and I would be able to be here for the kids and my husband”.  

Interestingly, comparisons between the qualitative reflections of Daisy’s mother and 

this dyad’s global synchrony score around four months postpartum indicates that the 

quality of mother-infant interaction had improved somewhat, with interaction now 

observed as inept (section 7.3.1, p.280). However, this score still suggests that the 

dyad may benefit from intervention. The quality of reflections presented by this 

mother appear to re-confirm that the intrapsychic conflict she may have experienced 
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between conception and six weeks postpartum was related to historical perinatal 

trauma.  

7.2.3.4.4 Impact of Adversities on the Reflections of Daisy’s Mother 

Reflecting on the qualitative trajectory of maternal reflections in this case, it is posed 

that the interview data provided greater insights into this mother’s psychological 

journey, from conception to four months postpartum, than questionnaire data alone. 

This again highlights the importance of taking the time to speak with mothers about 

their thoughts and feelings generally, about their baby and the emerging attachment 

relationship from pregnancy onwards. It is also posed that the number of adversities 

present was not the best predictor of the quality of maternal reflections in this case, 

but rather the type, timing and intensity of adversities present was more influential. 

Indeed, the qualitative trajectory of maternal reflections in this case most closely 

matched the mental health trajectory of the mother related to historical perinatal 

trauma. During interview it became apparent that historical perinatal trauma was 

perhaps the most significant adversity for this mother across the timeline. It is 

therefore proposed that the collective research data for this case suggests that 

maternal mental health may have been the key adversity affecting this dyad, with the 

intensity of reflections associated with historical perinatal trauma influencing the 

trajectory of maternal mental health and subsequently the trajectory of attachment 

between conception and four months postpartum. 
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7.2.3.5 Quality of Maternal Reflections about Eric 

 

Figure 27. Qualitative comparisons of Eric’s mother’s reflections from conception to four months postpartum. 
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As figure 27 (p.267) shows, questionnaire responses suggest that the reflections of 

Eric’s mother were positive generally, about her baby and attachment during 

pregnancy and remained positive about her baby and attachment at birth. However, 

between birth and six weeks postpartum questionnaire responses suggest that this 

mother’s reflections became negative generally and neutral about her baby and 

attachment. Nevertheless, between six weeks and four months postpartum Eric’s 

mother indicated via questionnaire that her general reflections had become neutral 

and her reflections about Eric and attachment returned to a positive position. 

However, it is interesting to note that the predominant quality of maternal reflections 

captured during interviews did not match those captured via questionnaire between 

conception and four months postpartum. Rather, the reflections of Eric’s mother 

remained predominantly ambivalent across this timeline. Therefore, qualitative 

comparisons of questionnaire and interview data suggests that Eric’s mother may 

have experienced intrapsychic conflict from conception to four months postpartum 

generally, about her baby and/or the attachment relationship. It is also noteworthy 

that the qualitative trajectory of general reflections reported by Eric’s mother via 

questionnaire mirrors the periods of decline and incline in reported maternal mental 

health. Sections 7.2.3.5.1 (p.268) to 7.2.3.5.3 (p.274) explore the quality of the 

prenatal, perinatal and postnatal reflections of Eric’s mother from conception to four 

months postpartum in more depth.  

 

7.2.3.5.1 Prenatal Reflections of Eric’s Mother 

During pregnancy Eric’s mother described her general thoughts and feelings as 

“Positive”, reflections about her baby as “Excited” and reflections about attachment 

as “Looking forward to meeting him” via questionnaire. She also described her baby 

as being quite active in the womb. Interestingly she reported only positive reflections 

generally, about her baby and attachment via questionnaire during pregnancy despite 

the multiple adversities that she was experiencing during this period. Like Alice, 

Bella and Daisy’s mothers, this may suggest that the psychological impact of the 

adversities that she was experiencing was supressed to some degree and may have 

served as a protective factor or coping mechanism for this mother during pregnancy.  
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Indeed, deeper exploration of her prenatal reflections via interview revealed a 

predominantly ambivalent quality to her reflections during this period. During 

interview Eric’s mother reflected that whilst the initial news about her pregnancy felt 

a positive experience, this quickly shifted to a negatively affective experience due to 

her mental health: “When we did the test it was a special moment because we had 

[first child] in the room with us and we said to [them], you are going to have a baby 

brother or sister and it’s in mummy’s tummy and things, so that was a happy 

moment… As soon I started to go downhill with depression and anxiety it was a very 

stressful thought, about being pregnant and not feeling able to cope, I just simply 

wasn’t able to think about the baby, all I could think about was my illness and trying 

to get better and trying to get through each day”.  

Eric’s mother further explained that her chronic mental health history was 

influencing her ambivalent reflections at this time and her trust of medication to 

improve her affect: “Yeah, because by six-week I was…I had gone to the doctors, 

been put on anti-depressants but it takes quite a while to start to feel better, so at 

nine weeks I was still feeling very ill… that in itself was upsetting, thinking I should 

be feeling happy and I wasn’t and I wasn’t able to think about the baby at all, it was 

just too much for me at that point and I just knew I needed to get better but because I 

have been on anti-depressants before and know that they make me better, I knew that 

I would pull out of it eventually and everything would be okay, towards the end, it 

was just right at that moment, I thought I can’t cope with a toddler and the early 

stages of pregnancy”.  

Although Eric’s mother went on to explain that her mental health significantly 

improved in response to medication, her reflections continued to be ambivalent: “So, 

certainly by that point I was really starting to get better, at 12 weeks and then once 

the anti-depressants kicked in, I would be fine and then I would have the odd dip, 

where for about a week I felt really low and now, you know…from 25 weeks onwards 

I have been absolutely fine… I think that was a happy time, I was quite anxious 

because I had been concerned that because I had been feeling so ill, I had somehow 

caused some damage to the baby with the stress, so my husband, actually, took me 

for a private scan at nine weeks, to check that the baby was alive because back then, 
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I couldn’t think about the baby, I was still concerned if it was alive or not… I felt so 

awful that I thought I had damaged the baby or killed it, not because I was taking 

anything but because of the stress hormones going round my body, I was thinking, 

what effect is that having on the foetus but 12-week and 20-week scan were anxious 

but exciting points because it was to check that the baby was okay and I wanted to 

see the baby as well on the scan, I wanted to be able to have that connection, on the 

scan. So, yeah they were happy times at the scans”. 

 

Nevertheless, Eric’s mother continued to reframe her mental health concerns more 

positively within the context of medication: “I’m not at all concerned about being a 

mother of two, I’ve never been stressed at being a mum it’s the sleep disturbance that 

is a concern, it’s a slight concern because things are different this time, this time I’m 

already on Prozac, so... and because I’m not going to breastfeed it also means that if 

I am feeling really awful, in an emergency I can take diazepam without worrying 

about the breastmilk, also with bottle feeding someone else can take over and do the 

night feeds, while I have a rest to reset myself, as it were, if I have a good night 

sleep, then that’s me fine for another few days, so I think this time round there is 

measures in place to prevent me from getting as ill as I did last time, plus, I’ve got 

[first child] in with a childminder, so…because we don’t have family nearby, I’ve got 

a cleaner and a childminder to help me out, so that I don’t burn myself out. So, yeah 

I’m quite confident that things will be easier this time round, despite already having 

a toddler… That’s what I’m like, it’s the only thing I can do, I can’t control what’s 

going to happen in terms of the delivery but I can control what’s going to happen 

afterwards and make sure things are as easy as possible for us as a family… I think 

because I’ve now been on Prozac for a good while, I’m certainly thinking more 

positively about it all and I’m not as concerned, I think it will be easier but if you had 

asked me back in January, February, March time I would have said yeah, I’m 

petrified… Prozac…anti-depressants just work for me, it’s simple as that, I had 

cognitive behavioural therapy as well but I didn’t feel that treatment was very 

good”. The quality of reflections presented by this mother suggest that she may have 

experienced intrapsychic conflict during pregnancy related to maternal mental health.  
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7.2.3.5.2 Perinatal Reflections of Eric’s Mother 

Around birth Eric’s mother described how she felt when she saw her baby for the 

first time as “Happy” and when she held her baby for the first time as “Comforting” 

via questionnaire. Her questionnaire data also showed that between birth and six 

weeks postpartum Eric’s mother described her general thoughts and feelings as 

“Challenging”, reflections about her baby as “Sympathy” and reflections about 

attachment as “Just concerned for him really. Obviously, I’ve bonded with him, just 

concerned with the pain he’s in”. Eric’s mother described her baby during this 

period as a difficult, active and alert baby who slept poorly and cried a lot due to 

colic pain. However, she found it quite easy to calm and console Eric and described 

caring for him as manageable. There was a notable downturn in the quality of 

maternal reflections reported via questionnaire during this period, with Eric’s mother 

reporting negative reflections generally and neutral reflections about her baby and 

attachment. It is acknowledged that the reflective descriptions noted by Eric’s mother 

about her baby and attachment could be regarded as reflecting positive 

compassionate responses, but after much deliberation the researcher felt that these 

responses reflected a degree of maternal detachment and felt that neutral 

classifications were most appropriate as the comments lacked both positive and 

negative affective tone. It is also noteworthy that during the first six weeks 

postpartum Eric’s mother reported a significant decline in her mental health and a 

medical diagnosis of PND around six weeks postpartum, which may have influenced 

the quality of her reflections during this period. However, it is curious that the EPDS 

score of this mother, recorded during the third research at six weeks and zero days 

postpartum, was noted as five and is below the threshold for PND. Notably, this was 

also the lowest EPDS score recorded for Eric’s mother across the research timeline. 

Nevertheless, the researcher’s field notes from this research session also recorded 

that Eric’s mother had commented that his colic and tiredness was getting in the way 

of her experiencing “Nice moments” with him and restricting their time to enjoy the 

“Bonding experience”. She also commented that choosing not to breastfeed Eric had 

allowed her to be more “Hands off” in his caregiving; allowing someone else to feed 

him so that she could do something else. Therefore, whilst bottle feeding may have 

served to protect maternal mental health in this case, it may have compromised infant 
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mental health and the attachment relationship. However, it is posed that a qualitative 

downward shift in the general reflections of Eric’s mother to a neutral position 

during this period, rather than a negative shift, may have served to protect this 

mother’s mentalisations of her baby and their attachment relationship to some 

degree. Nonetheless, the reader is reminded that this period of decline also mirrors 

the neurobehavioural decline observed in Eric during his NBAS assessments 

between birth and six weeks postpartum, as presented in section 6.2 (p.169).  

Again, deeper exploration of this mother’s perinatal reflections via interview 

revealed a predominantly ambivalent quality to her reflections. However, it appears 

that separation of mother and baby one-week postpartum may have been a significant 

interrupting factor in this dyad’s attachment journey: “First few hours [after birth], I 

was just all drugged up on a general anaesthetic but I felt very happy, I was singing 

to him in the hospital, I remember that… I was just singing twinkle twinkle, to just, 

start to bond with him and then I got ill and had to go back into hospital and that 

was one of the rare times I’ve actually cried because he was only a week old and I 

didn’t want to be away from him because I was in hospital for a couple of days… 

Yeah because I was too ill to look after him, I was on an antibiotic drip and then the 

following night I felt strong enough to have him with me, so he stayed with me in 

hospital, so I could feed him and take care of him. So, that was really nice to have his 

company because it’s quite boring being in hospital”. 

Interestingly, Eric’s mother later minimised the impact of her period of illness and 

separation on the attachment relationship. However, her ambivalent comments 

highlight a qualitative shift in her reflections pre and post-illness, with a detachment 

from Eric observed post-illness which may have inadvertently been facilitated by 

family support: “No because it was only one night I was apart from him but I was 

just frustrated that I was ill again and I all I wanted to do was be at home with my 

babies and look after them. I was really chilled out, actually, when I’d had him, 

despite the fact that it was an another emergency C-section, under general but there 

is a picture of me when he was a few days old and outside having a glass of wine and 

a BBQ, when he was only three days old, so, yeah just really happy and chilled out 

and then I got ill and then… It took me a good week or so to get better, so I had 
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family staying with me for a good, couple of weeks to help me look after him, while I 

got over the C-section and over the infection and things. So, to be honest my mum 

and my nan fed him more than I did because as…I should have been the one sitting 

there resting and feeding him but I wanted them to spend quality time with him 

because they live so far away, so I was off doing all the housework while they…so I 

didn’t really spend a huge amount of time with him in the first couple of weeks, apart 

from, obviously, the night feeds but it didn’t affect the bonding in any way, it was, 

just, the advantage of bottle feeding, it was like, here you are, the baby, feed him 

formula while I go and do something else”. 

It is noteworthy that Eric’s mother did go on to acknowledge that bottle feeding had 

facilitated her to distance herself from Eric, but quickly justified the role of bottle 

feeding in protecting her mental health via medication choice: “Well, yeah…I don’t 

think the love was immediate, it was with [first child] but second time round it was 

like, I was really happy to have had a baby…I think that’s the difference with 

breastfeeding, I was with [first child] all the time and feeding [them] and that bond 

could quickly forms through that natural thing, breastfeeding but because I could 

pass [Eric] off to someone else to feed, I think it took a couple of weeks longer to 

really bond with him but it wasn’t that I didn’t want to, it just took a bit longer 

because I didn’t have to be with him every minute of every day… Yeah because the 

whole point of me bottle feeding was so that I can continue my medication for anxiety 

and depression and if things got really bad, to take other things like diazepam and 

beta blockers, if I was breastfeeding, I wouldn’t be able to take anything at all, well 

there is an anti-depressant I could have taken but…basically, I didn’t have to worry 

so much but if I did get bad I could take something because I wasn’t breastfeeding”. 

Interestingly, Eric’s mother went on to describe a marked improvement in the 

attachment relationship a few weeks post-birth which coincided with baby wearing 

(via a sling) and increased private time with her baby: “Yeah, just becoming very 

close by that point… because I’ve got a sling that I use to carry him around and I 

really like that because it means we are, sort of, close and we just go everywhere 

together like that and I have [first child] at the child minder, so it enabled me and 

[Eric] to have quality time together, so we would lie together on the sofa and have 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                              274                                                                                                                                                                                                                                                                                          

naps in the afternoon, while he was tiny because he would always sleep in the 

afternoon, so we could do that while [first child] was at the child minder and that 

was nice… Yeah, just getting to know him more really and identifying his needs 

better, with the cries that he makes and things. It’s always me doing the night feeds 

as well, so it’s just me and him having that time together during the night”.  

However, comparisons between the qualitative reflections of Eric’s mother and this 

dyad’s global synchrony score around six weeks postpartum indicates that mother-

infant interaction was observed as inept; suggesting that the dyad may benefit from 

intervention (discussed further in section 7.3, p.279). The quality of reflections 

presented by this mother continue to suggest that she experienced intrapsychic 

conflict between birth and six weeks postpartum that appears to be associated with 

maternal mental health.  

 

7.2.3.5.3 Postnatal Reflections of Eric’s Mother 

Between six weeks and four months postpartum Eric’s mother described her general 

thoughts and feelings as “Busy”, reflections about her baby as “Love” and 

reflections about attachment as “Strengthened” via questionnaire. Eric’s mother also 

stated that, whilst he remained a difficult baby, he had become a good sleeper. She 

described him as remaining quite easy to calm and console; adding that he “Wants to 

be held all the time”. The descriptions of Eric’s mother suggest that a degree of 

stability had developed for mother and baby between six weeks and four months 

postpartum, which coincides with maternal mental health stabilising through 

increased psychiatric medication, therapeutic support and improved mother-infant 

sleep. Notably, the quality of maternal reflections improved during this period, with 

the general reflections of Eric’s mother, noted via questionnaire, shifting to a neutral 

position and reflections about her baby and attachment returning to a positive 

position despite the multiple adversities that she was experiencing during this period.  

Furthermore, her EPDS score was recorded as ten at four months postpartum, which 

is the threshold score indicating possible PND and a higher score than the researcher 

recorded at six weeks postpartum when PND was medically diagnosed. It is perhaps 

significant that Eric’s mother experienced an increase and change in her psychiatric 
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medication between six weeks and four months postpartum alongside attending 

psychiatry appointments, which she reported improved her mental health. Thus, the 

balancing effects of psychiatric medication and support may have neutralised her 

general affective tone. Also, psychiatric intervention may have positively enhanced 

this mother’s affective tone related to her baby and attachment. Therefore, these may 

have been protective factors countering the impact of maternal mental health on the 

postnatal attachment trajectory of this dyad. 

Indeed, deeper exploration of the postnatal reflections of Eric’s mother via interview 

initially reflected this mother’s positive appraisal of her baby and attachment, 

showing understanding for his difficultness: “I’m definitely enjoying having a baby 

much more second time round because of the fact that it only takes ten, 20, minutes 

to feed him. It means I’ve got a lot more time to spend with him, just talking and 

smiling and interacting with him, so I am enjoying him as baby much more than I did 

first time round… I would say he is a very sweet, smiley baby that loves to look at 

people’s faces and interact but that he can be quite a difficult, you know, he needs a 

lot of help and cuddles to get off to sleep, in the evenings, like, he is very unsettled in 

the evenings”.  

However, she also recognised the interaction that existed between the demands of 

caregiving and her mental health: “The reflux and milk allergy has been hard work, 

in terms of going to the doctors twice a week, every week, since he was born but I 

have been going to the doctors that often, in order to get the problem sorted quickly, 

so that he is not in so much discomfort and so that it doesn’t stress us too much, to 

the point where I get ill again, so yeah it’s been somewhat of a challenge but I 

haven’t been feeling sorry for myself or anything. I think there is worse problems 

babies could have, I still feel very lucky, that other than that he is a very healthy little 

baby and that when he is older, he will have grown out of these problems, so yeah, I 

feel very happy to be mum of two and to be his mum and that I’ve got a little boy, 

over the moon”.  

She also emphasised the protective role that medication and bottle feeding may have 

served in protecting her mental health and maternal capacity, but her comments are 

partly contradictory: “I think being on Prozac and bottle feeding has enabled me to 
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keep my anxiety and depression at bay and be a good mum… Yeah, I think I needn’t 

have worried but I was still right, that three, four months down the line I was going 

to start to get anxiety because of sleep deprivation or things getting on top of me 

somewhat because I am feeling a bit anxious just now”.  

When asked about her future hopes for Eric her comments continued to reflect an 

ambivalent quality, with clear interactions observed between infant temperament and 

maternal mental health: “Well, I hope that [Eric] will grow out of his milk allergy 

and reflux pretty quickly, I have heard that once babies with reflux are weaned the 

problem goes away really quickly, so, hopefully that’s going to happen in the next 

few months and that he learns to settle himself better in the evening, so that he 

doesn’t whinge and cry so much, in which case my anxiety levels would come down 

anyway because I just need a break, I need to switch off and if I’ve got every evening 

listening to him whinging then… yeah, it’s no wonder I’m slowly starting to get a bit 

of anxiety but yeah, I’m just looking forward to watching him grow, then to walk and 

take him to all the classes I took [first child] too and have fun, basically”.  

Interestingly, when asked by the researcher if she had any future concerns for herself, 

Eric’s mother expressed and assumption that she expected to suffer long-term mental 

health issues and reiterated her chronic dependence on prescribed medication: “Not 

really, no, I mean, I have lived with anxiety all my life, so, I know that as long as I’m 

on anti-depressants, I’ll be okay”. Her closing remarks about her future ambitions 

also provide some insights into this mother’s perceptions about attachment and may 

indicate potential concerns for this dyad’s attachment relationship going forward: 

“Probably, I will be self-employed I think, working with animals or something like 

that… I have always been around animals, yeah, I have always loved animals more 

than children, to be honest, so I’ll go back to my love of animals once I have raised 

these two”.  

Interestingly, comparisons between the qualitative reflections of Eric’s mother and 

this dyad’s global synchrony score around four months postpartum indicates that the 

quality of mother-infant interaction had slightly improved, but interaction was still 

observed as inept and continued to suggest that the dyad may benefit from 

intervention (discussed further in section 7.3, p.279). The quality of reflections 
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presented by this mother continue to suggest that she experienced intrapsychic 

conflict between six weeks and four months postpartum that appears to be associated 

with maternal mental health.  

 

7.2.3.5.4 Impact of Adversities on the Reflections of Eric’s Mother 

Reflecting on the qualitative trajectory of maternal reflections in this case, it is posed 

that the interview data provided greater insights into this mother’s psychological 

journey, from conception four months postpartum, than questionnaire data alone. Yet 

again, this highlights the importance of taking the time to speak with mothers about 

their thoughts and feelings generally, about their baby and the emerging attachment 

relationship from pregnancy onwards. It is also posed that while the timing of the 

peak number of adversities did coincide with negative maternal reflections reported 

via questionnaire, it is argued that the type, timing and intensity of key adversities 

may have been more influential in this case. Indeed, the qualitative trajectory of 

maternal reflections in this case most closely matched the mental health trajectory of 

the mother. It is therefore proposed that the collective research data for this case 

suggests that maternal mental health may have been the primary adversity affecting 

this dyad, with the trajectory of maternal mental health influencing the trajectory of 

attachment between conception and four months postpartum.  

 

7.2.4 Cross-case Summary of the Quality of Maternal Reflections 

Given that most of the mothers presented predominantly ambivalent or negative 

reflections via interviews between conception and four months postpartum, this 

suggests that maternal mental health is compromised during the perinatal period; 

perhaps due to adversity exposure or re-working of the internal working model. 

Indeed, the qualitative trajectories of predominant maternal reflections observed via 

interviews matched the impact of primary adversities on maternal mental health 

across time for all five cases. While some similarities exist in terms of the type of 

psychological symptoms mothers experienced, the aetiology of these psychological 

factors differed between cases. It is also noteworthy that the general reflections 

reported by Bella, Charlie and Eric’s mothers via questionnaire were classified as 

negative during the period when their postnatal multiple adversity exposure peaked, 
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which may suggest a direct relationship between the number of adversities present 

and the quality of maternal mental health. Notably these mothers experienced five or 

more adversities (range 5-9) at their peak exposure, which may suggest that perinatal 

mental health vulnerability is subject to a minimum peak adversity threshold 

generally (≥5), but individual levels of resilience, and the presence of protective 

factors, determine the tipping point for each mother. Nevertheless, deeper 

exploration of maternal interviews suggests that it may have been the type, timing 

and intensity of specific adversity exposure during those periods that was more 

detrimental than the number of adversities alone.  

It was also observed that both Bella and Eric’s mothers reported positive reflections 

about their baby via questionnaire during pregnancy, neutral reflections between 

birth and six weeks postpartum, followed by positive reflections between six weeks 

and four months postpartum. Whilst this latter shift may reflect a rebound reaction, it 

is also posed that shifting to a qualitatively neutral position during the early postnatal 

period may have somewhat protected Bella and Eric’s mother’s mentalisation of their 

babies, more than a negative shift, and facilitated them to return to a positive position 

later.  

As table 30 (p.228) showed, mothers often reflected positive thoughts and feelings 

generally, about their baby and attachment via questionnaire despite the multiple 

adversities that they experienced across the timeline. However, deeper exploration of 

the data suggests that attachment pathways often mirrored maternal mental health 

trajectories; with maternal reflections about the attachment relationship declining as 

mental health difficulties increased. For example, the quality of reflections about 

attachment reported by Charlie’s mother via questionnaire shifted to a positive 

position as her mental health improved. Likewise, the reflections of Eric’s mother 

returned to a positive position between six weeks and four months postpartum as her 

mental health stabilised through medication and psychiatric support. Also, the 

timings of shifts away from positive reflections about attachment matched downward 

shifts in the quality of general reflections reported via questionnaire by Charlie and 

Eric’s mothers across the timeline. Therefore, this suggests that asking mothers to 

describe their general thoughts and feelings during the perinatal period may provide 
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some insights into the quality of their attachment relationship with their baby at that 

time; at least for some dyads.  

Table 30 (p.228) also highlighted that the predominant quality of maternal reflections 

observed prenatally matched those observed between six weeks and four months 

postnatally for four of the five mothers. Therefore, establishing the quality of 

maternal reflections during pregnancy not only identifies mother’s suffering from 

mental health issues early, but may predict dyads at postnatal risk. Indeed, it is 

notable that maternal mental health was found to be a key adversity between cases 

within the context of attachment, but the aetiology of mental ill-health and how this 

manifested in maternal behaviour within cases differed across the timeline. Further, 

questionnaire and interview data highlights that the period between birth and six 

weeks postpartum may be a specific period of psychological vulnerability for 

mothers, with qualitative downward or upward shifts observed in four of the five 

cases. Therefore, this also suggests that this period may be a key window of 

opportunity for maternal mental health intervention and subsequently attachment 

promotion. Furthermore, it is noteworthy that all five mothers reported positive 

reflections about their babies and attachment at birth, therefore the first few days 

postpartum may be an optimal time to conduct an early intervention, such as the 

Neonatal Behavioral Assessment Scale (NBAS; Brazelton & Nugent, 2011), to 

actively promote attachment during this window of opportunity.  

  

7.3  Mother-infant Interaction at Six Weeks and Four Months Postpartum 

Notably, three minutes of dyadic video footage was captured by the researcher at six 

weeks and four months postpartum. This footage aimed to capture mother-infant 

interactions in a free-play context. In addition to assessing the developmental 

appropriateness of these interactions, the C-I measures the following interactive 

qualities: 

 

1. Global synchrony of mother and baby; 

2. Sensitive, controlling and passive maternal behaviours; 

3. Cooperative, compulsive, difficult and passive infant behaviours. 
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It is noteworthy that a central feature of interest when observing dyadic interaction 

between birth and three months postpartum is the infant’s ability to regulate their 

physiological arousal and the parent’s effectiveness as external regulator. Between 

three and six months postpartum, the focus then shifts to interactive turn-taking.   

It is highlighted that all C-I data was coded by a blind-coder, qualified to code for 

research purposes. Additionally, the C-I footage of one dyad (Daisy) was also coded 

by a second blind-coder to compare inter-rater reliability. Following individual 

coding, cross-case C-I data were translated into visual displays to facilitate cross-

case syntheses. Figures 28 (p.281) and 29 (p.287) present the cross-case C-I findings 

at six weeks and four months postpartum. The red line shown across Daisy’s results 

in these visual displays indicate the second blind-coder’s ratings.  

 

7.3.1  Mother-Infant Global Synchrony 

Global synchrony is a gut instinct measure of developmental risk that a coder rates 

when observing C-I video footage. This measure is scored on a 14-point scale in 

accordance with the coding manual (Crittenden, 2010). Scores between zero and four 

denote the at risk range, with zero representing the highest risk. It is recommended 

that dyads scored within this range are referred for specialist intervention. Scores of 

five and six denote the inept range. It is suggested that dyads scored within this range 

may benefit from intervention. Scores between seven and ten denote the adequate 

range, meaning that dyadic interactions are considered good enough to progress 

infant development. Scores between 11 and 14 denote the sensitive range, with 14 

representing the optimum score. Sensitive global synchrony is considered the most 

conducive to optimal development.  

As figure 28 (p.281) shows, Bella and her mother were the only dyad demonstrating 

sensitive global synchrony at six weeks postpartum, while Alice and her mother were 

the only dyad demonstrating adequate global synchrony. Both Charlie and Eric, and 

their mothers, demonstrated inept global synchrony, while Daisy and her mother 

were considered at risk by the first blind-coder. However, it is acknowledged that the 

second blind-coder rated Daisy and her mother’s global synchrony as inept. 

Nevertheless, the findings suggest that there were concerns about the quality of 
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mother-infant interactions observed in Charlie, Daisy and Eric’s cases at six weeks 

postpartum warranting intervention. These findings are interesting when considering 

that Bella and her mother’s global synchrony was assessed as sensitive despite them 

being exposed to the highest number of adversities at six weeks postpartum and 

overall, while Daisy and her mother’s global synchrony was considered at risk 

despite them being exposed to the lowest number of adversities at six weeks and 

overall.  

 

 

Figure 28. Mother-infant global synchrony at six weeks and four months postpartum. 

 

When comparing the cross-case rank order in table 31 (p.282) to those in table 17 

(p.161), this shows that none of the pathways: a, b, c, d, SIMD nor gestational age at 

birth were accurate in predicting the cross-case rank order of global synchrony found 

at six weeks postpartum. 
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Cross-case Rank Order of Global Synchrony at Six Weeks Postpartum 

Rank Case 

1st Bella 

2nd Alice 

3rd Charlie 

4th Eric 

5th Daisy 

 Table 31. Cross-case rank order of global synchrony at six weeks postpartum.  

 

This again suggests that the type, timing and intensity of adversities present in these 

cases were more influential than the quantity of adversities, percentage change in 

adversities, geographical deprivation and gestational age at birth; with some 

adversities perhaps bearing greater weight than others.  

Further, figure 28 (p.281) also highlights that at four months postpartum, a decline in 

Alice, Bella and Charlie’s dyadic global synchrony scores were observed alongside 

an improvement in Daisy and Eric’s cases. Indeed, at four months postpartum no 

dyads demonstrated sensitive global synchrony. Rather, Bella and her mother’s 

interactions were coded as high adequate, while Alice, Charlie, Daisy and Eric’s 

were coded as inept. It is also important to highlight that the second blind-coder rated 

the quality of Daisy and her mother’s global synchrony slightly higher, within the 

low-adequate range, at four months postpartum. Overall, these findings suggest that 

the type and intensity of adversities experienced between six weeks and four months 

postpartum were less detrimental to the quality of Daisy and Eric’s global synchrony 

with their mothers, but were more detrimental in Alice, Bella and Charlie’s cases.  

Nevertheless, the findings suggest that there were concerns about the quality of 

mother-infant interactions observed in Alice, Charlie, Daisy and Eric’s cases at four 

months postpartum warranting intervention. Notably, Bella and her mother were the 

only dyad not assessed as in need of some level of intervention at four months 

postpartum and were also the only dyad who remained above the threshold of 

intervention at both six weeks and four months postpartum despite them being 

exposed to the highest number of adversities at both timepoints and overall.  
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Again, comparing the cross-case rank order in table 32 (p.283) to those in table 18 

(p.161), suggests that the type, timing and intensity of adversities present in these 

cases were more influential than the quantity of adversities, percentage change in 

adversities, geographical deprivation and gestational age at birth; with some 

adversities perhaps bearing greater weight than others.  

 

Cross-case Rank Order of Global Synchrony at Four Months Postpartum 

Rank Case 

1st Bella 

2nd Daisy 

3rd Eric 

4th Alice 

5th Charlie 

Table 32. Cross-case rank order of global synchrony at four months postpartum.  

 

Comparisons of the adversity trajectories (section 5.4, p.150) and global synchrony 

trajectories (figure 26, p.281) of these five cases highlight that domestic abuse 

exposure had intensified for Alice and her mother between six weeks and four 

months postpartum, which may have been a key adversity negatively influencing the 

quality of their global synchrony during this period. Bella and her mother’s exposure 

to domestic abuse had also intensified during this period alongside a decline in 

maternal mental health associated with historical trauma and abuse. An increase in 

PND symptoms were also noted during this period alongside other adversities. 

According to maternal report, historical trauma and abuse were significantly 

affecting the mental health of Bella’s mother during this period and may have been a 

key adversity influencing the quality of global synchrony across time. Charlie and his 

mother’s exposure to declining maternal mental health and emerging PND 

symptoms, between six weeks and four months postpartum, also coincide with the 

decline observed in the quality of dyadic global synchrony during this period, which 

may be significant.  

Conversely, the improvement in Daisy’s global synchrony with her mother, between 

six weeks and four months postpartum, coincides with the gradual improvement of 

maternal physical health and reduction in the psychological impact of historical 
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perinatal trauma reported by Daisy’s mother during this period, which may suggest 

these were key adversities influencing global synchrony across time. Furthermore, 

global synchrony between Eric and his mother was also observed as slightly 

improved between six weeks and four months, which also coincides with improved 

maternal mental health following drug and psychiatric interventions undertaken by 

Eric’s mother during this period, which may suggest that these were key adversities 

influencing dyadic global synchrony across time.  

In conclusion, as tables 31 (p.282) and 32 (p.283) show, the quantity of adversities 

experienced by dyads do not predict the quality of global synchrony or 

developmental risk within a relational context at six weeks and four months 

postpartum. These tables highlight that Bella retained the best global synchrony 

score with her mother despite the dyad experiencing the most adversities at both 

timepoints. The tables also show improvement in Daisy and Eric’s rankings over 

time, but decline in Alice and Charlie’s rankings, which mirrors shifts in the type and 

intensity of some of the adversities that they were experiencing. Therefore, this 

suggests that it is the quality of adversities (type, timing and intensity) that may more 

influential upon attachment trajectories than the quantity of adversities alone. This 

also may challenge traditional Adverse Childhood Experiences (ACE) research 

which proposes that the higher the number of adversities experienced in childhood, 

the poorer the outcomes in adulthood. There are at least two hypotheses that may be 

considered from the current case findings: either early infancy offers a window of 

both vulnerability and opportunity whereby the number of adversities alone do not 

dictate early attachment outcomes, or the full impact of early life adversities are not 

fully realized until later in life and are outwith the scope of being captured within this 

case series analysis. The researcher highlights that the first hypothesis lends further 

support for the notion that adversities are not weighted equally, therefore counting 

them as such may be fundamentally flawed. Rather, the quality (type, timing and 

intensity) of early adversity exposure is more significant than the quantity of 

adversity exposure alone.  
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7.3.2  Mother-Infant Interaction 

Individual analyses of the C-I video footage also allowed nine qualitative 

characteristics of mother-infant interaction to be assessed and translated into 

quantitative data for cross-case syntheses and analyses. These nine characteristics 

include five types of maternal behaviour: sensitive, covert control, overt control, 

active passivity and unresponsive passivity; also, four types of infant behaviour: 

cooperation, compulsivity, difficultness and passivity. These characteristics were all 

scored on a 14-point scale in accordance with the coding manual (Crittenden, 2010), 

with zero denoting that a characteristic was not observed at all during the interaction 

and gradual increase in the score reflecting increasing presence of the characteristic.  

Further, the presence of some types of interaction are more desirable than others, 

with optimal mother-infant interaction observed as sensitive and cooperative. The 

presence of other types of interactive behaviour can also be a cause of concern and 

can provide deeper insights into maternal-infant mental health and risk of infant 

abuse. For example, maternal covert control may be considered as more concerning 

that overt control due to the mother making conscious efforts to conceal her 

controlling behaviour of the baby. Also, active maternal passivity is often observed 

when a mother is interacting animatedly, but in accordance with her own mental 

script of how she believes the interaction should unfold, rather than responding in an 

attuned way to her baby’s behaviour. If the video screen were to be split in this 

instance, it would look like the mother and baby are in two different conversations. 

This type of interaction can also be observed in cases were serious maternal mental 

ill-health, such as schizophrenia, is present.  

Contrary to active maternal passivity, unresponsive passive maternal interactions are 

predominantly flat and can also be observed in cases where PND is present. In this 

type of interaction, the mother may accurately appraise her infant’s behaviour, but 

may not response sufficiently or at all. Equally, passive infant behaviour is also 

observed as flat and is usually accompanied by low physiological arousal in the 

baby. While this may suggest a very chilled-out infant, such behaviour can often 

mirror unresponsive passivity in the mother and may be observed in infants where 

there are concerns around poor motor development and core strength.  
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Whilst difficult behaviour can signify disequilibrium in the infant, the presence of 

difficult infant behaviour during interaction can also highlight that the baby is 

permitted to express their difficult behaviour to the caregiver. Therefore, while 

difficult behaviour may increase an infant’s risk of abuse, this behaviour can also 

signify that abuse is less likely to be present at that time.  

However, the presence of compulsive infant behaviour is always concerning. This is 

adapted self-protecting behaviour employed by the infant in response to risky or 

abusive interactions with caregivers. It can be easy to miss infant compulsivity due to 

its subtly and mimicry of cooperative or passive behaviour. However, it is easily 

distinguished from the latter due to the high tone and physiological arousal that 

accompanies infant compulsivity, as opposed to low tone and arousal that 

accompanies passive behaviour. Compulsive behaviour can include smiles that are 

quick to appear and disappear and that do not light up the infant’s eyes, few or 

strained vocalisations, avoidance of eye contact or appearing visually locked-on to 

the caregiver during interaction. Also, in older infants and toddlers, slight delay in 

motor movements can be observed. For example, when reaching out for an object an 

infant may hesitate or pause, which reflects that a cognitive process has occurred 

before the infant fully executes or retracts from the action.    
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Figure 29. Mother-infant interaction at six weeks and four months postpartum.
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As figure 29 (p.287) shows, at six weeks postpartum Alice and her mother 

demonstrated moderate sensitivity and cooperation in their interaction that was 

relatively balanced. Low levels of covert control, overt control and unresponsive 

passive behaviour were observed in Alice’s mother, while Alice demonstrated low 

levels of difficultness and passivity. However, at four months postpartum, mother-

infant sensitivity and cooperation were reduced. Alice’s mother also demonstrated 

greater covert control, while Alice demonstrated increased difficultness alongside 

some compulsive behaviour. It is interesting to note that the compulsivity identified 

corroborates with the marked change observed in Alice’s social engagement during 

her Bayley-III assessment at four months postpartum (section 6.3, p.202), which was 

animated and affectively positive, but lacked vocalisations. It is also notable that the 

decline in mother-infant interaction across time mirrored the trajectory of domestic 

abuse intensification postnatally. It is posed that one explanation for the increased 

covert control observed in Alice’s mother may have been associated with her active 

attempts to dampen down Alice’s difficult behaviour to prevent her from drawing 

attention to herself, and increasing risk, within a domestic abuse context. 

Nevertheless, the compulsive behaviour emerging in Alice between six weeks and 

four months postpartum suggests that she was aware that risk had increased within 

her world. These findings again suggest that this dyad’s domestic abuse trajectory 

may have been influencing their trajectory of mother-infant interaction. 

At six weeks postpartum figure 29 (p.287) shows that Bella and her mother 

demonstrated highly balanced sensitivity and cooperation in their interaction. Low 

levels of covert control and unresponsive active behaviour were observed in Bella’s 

mother, while Bella demonstrated low levels of difficultness and passivity. However, 

at four months postpartum, mother-infant sensitivity and cooperation were slightly 

reduced, but remained balanced. Whilst the low covertly controlling behaviour of 

Bella’s mother remained consistent, at four months postpartum, low levels of 

unresponsive active and passive behaviour had emerged. It was also observed that 

Bella had become slightly more difficult during this period. These qualitative 

changes in mother-infant interaction coincides with this mother’s declining mental 

health, related to historical trauma and abuse, increasing PND symptoms and 

increasing exposure to domestic abuse between six weeks and four months 
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postpartum. This again suggests that some or all of these adversities were most 

influential on this dyad’s trajectory of mother-infant interaction. 

At six weeks postpartum figure 29 (p.287) shows that Charlie and his mother 

demonstrated moderate and balanced sensitivity and cooperation in their interaction. 

Low levels of covert and overt control and a moderate level of unresponsive active 

behaviour were observed in Charlie’s mother, while Charlie demonstrated moderate 

difficultness and low passivity. It is noteworthy that the difficult interactions 

observed in Charlie at six weeks postpartum match the compromised 

neurobehaviours observed by the researcher during his Brazelton assessment at this 

time (section 6.2, p.169). Further, at four months postpartum, maternal sensitivity 

had slightly decreased and infant cooperation slightly increased. Charlie’s mother 

had also become moderately covertly controlling in her behaviour and was much less 

unresponsive passive towards him. Low levels of unresponsive active behaviour had 

also emerged in the mother, while Charlie had become less difficult and moderately 

passive.  

The complex and concerning behaviours observed in Charlie’s mother does not 

match the positive mental health reported by her during interview at six weeks 

postpartum, discussed later. The reader is reminded of the suggestion posed by the 

researcher in chapter six (p.169) and section 7.2.3.3.3  (p.251), that Charlie’s mother 

may have been declining in her mental health before the reported eight weeks 

postpartum, but may not have been consciously aware of her mental health decline 

until then. Also, that such a hypothesis would help explain the significant 

neurobehavioural change observed in Charlie during his second Brazelton 

assessment at six weeks postpartum. The findings of this dyad’s interactions at six 

weeks postpartum go some way to support that hypothesis.  

However, the findings of this dyad’s interaction at four months postpartum presents 

as more of a puzzle. With Charlie’s mother’s declining mental health and PND 

diagnosis during this period, it is perhaps surprising that her behaviour became 

significantly more covertly controlling and significantly less unresponsive active; 

although, it is possible that the anti-depressant medication that she had been using for 

the five weeks prior to this may have contributed to her passivity and subsequent flat 
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effect reducing. Conversely, Charlie had become less difficult and more passive at 

four months postpartum. These observations somewhat contradict his mother’s 

description of him being a difficult baby as this time. It is also noteworthy that 

Charlie’s mother made a curious comment that he suddenly “got happier” around 

ten weeks postpartum. It is possible that Charlie’s temperament changed as he 

matured and his health improved, making him more laid back and amenable in his 

interactions. It is also possible that Charlie became more passive in response to his 

mother’s increased controlling behaviours. However, given that the global synchrony 

score of this dyad was moving downward towards risk, it is posed that another 

explanation may be that Charlie’s increased cooperation and passive behaviours, 

coupled with reduced difficult behaviours, may have masked compulsivity.  

Returning to the blind-coder’s notes about this dyad’s interaction at four months 

postpartum, it is noted that the following comment was made: “Starts well and ends 

okay, but baby tolerates a lot of intrusive behaviour in between!” This suggests that 

Charlie was actively working hard during the interaction, rather than passively 

allowing the intrusive maternal behaviour to flow over him. To gain further clarity 

the researcher referred to the original video footage and observed that the outset of 

this interaction shows Charlie expressing sudden smiles that were quick to come and 

go and lacked any vocalisation. As the interaction progressed, Charlie was observed 

breaking eye-contact with his mother and did not visually reconnect with her 

thereafter. It was also noted that a moderately high level of tone was evident in 

Charlie’s body throughout the interaction, which is not usually a feature of passivity. 

Therefore, it is proposed that subtle signifiers of compulsivity may have been missed 

by the blind-coder on this occasion. Nevertheless, the qualitative changes observed in 

mother-infant interaction across time coincides with this mother’s declining mental 

health and increasing PND symptoms, which again suggests that these adversities 

were most influential on this dyad’s trajectory of mother-infant interaction. 

When reviewing the two blind-coders’ analyses of Daisy’s interactions with her 

mother, it is acknowledged that some slight discrepancies did occur. However, it is 

noteworthy that out of the 18 behaviour types coded in total between the two 

separate interactions, complete inter-coder agreement was met with seven behaviour 
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scores, while eight behaviour scores deviated by one point and three behaviour 

scores varied by two points. Further, where any discrepancies did occur it is 

important to note that there was 100% inter-rater agreement with regards to the 

direction of behaviour change, such as maternal sensitivity increasing or decreasing. 

To maintain consistency, the first coder’s scores were utilised within this case for the 

purposes of fair cross-case comparisons. As such, at six weeks postpartum figure 29 

(p.287) shows that Daisy and her mother demonstrated low sensitivity and 

cooperation in their interaction that was relatively balanced. Moderate covert control 

and low levels of unresponsive active and passive behaviour were observed in 

Daisy’s mother, while Daisy demonstrated fairly high difficultness with some 

passivity. However, at four months postpartum, mother-infant sensitivity and 

cooperation had increased to a moderately balanced level. Daisy’s mother also 

demonstrated slightly less covert controlling and unresponsive active behaviour, no 

overt control and consistently low unresponsive passive behaviour. Daisy also 

presented as significantly less difficult and slightly more passive. This improved shift 

in the dyad’s interaction mirrors the marked improvement previously observed in 

Daisy’s neurodevelopmental trajectory and diminishing influence of the dyad’s 

adversity trajectory. Therefore, it is posed that the qualitative changes observed in 

mother-infant interaction across time reflects this mother’s mental health trajectory, 

influenced by historical perinatal trauma, which again suggests that these adversities 

were most influential on this dyad’s trajectory of mother-infant interaction. 

Finally, at six weeks postpartum, figure 29 (p.287) shows that Eric and his mother 

demonstrated moderately low sensitivity and cooperation in their interaction that was 

relatively balanced. Moderately low covert control and low levels of overt 

controlling, unresponsive active and passive behaviour were observed in Eric’s 

mother, while Eric demonstrated moderately high difficultness and some passivity. 

Again, the difficultness identified by the blind-coder corroborates with the 

researcher’s report of Eric’s neurobehaviours during his Brazelton assessment at this 

timepoint (section 6.2, p.169). However, at four months postpartum, maternal 

sensitivity remained consistent, while infant cooperation had slightly increased. 

Further, unresponsive active behaviour had increased in Eric’s mother’s interactions, 

while her covertly controlling behaviour was slightly decreased and no overtly 
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controlling or unresponsive passive behaviour was observed. Whilst Eric’s difficult 

behaviour had significantly decreased, compulsive behaviour had emerged alongside 

increased passivity at four months postpartum. As highlighted earlier, unresponsive 

active behaviour is often associated with serious maternal mental ill-health, while 

compulsive behaviour suggests that the infant is adapting their behaviour in response 

to risky interactions with their caregivers. It is also interesting to note that the 

positive conscious maternal reflections reported about Eric and the attachment 

relationship suggest that an element of maternal psychological stabilisation may have 

occurred by four months postpartum, but C-I findings at this time suggest that 

maternal behaviour remained concerning at an unconscious level. It is posed that the 

qualitative shift in mother-infant interaction mirrors the postnatal mental health 

trajectory of Eric’s mother, including PND symptoms. It is also acknowledged that 

non-physical domestic abuse exposure had emerged between six weeks and four 

months, which may also have influenced the emergence of compulsive behaviour in 

Eric during this period. Therefore, some or all of the adversities may have been key 

influences upon the mother-infant interaction trajectory. 
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CHAPTER 8  CROSS-CASE SYNTHESIS IV: MATERNAL FEEDBACK 

 

8.1  Introduction 

At the end of the final research session, around four months postpartum, the five 

mothers were offered the opportunity to debrief about their research experience, ask 

the researcher questions and to offer suggestions to improve future research and 

practice based on their lived experiences. All five mothers reported that participating 

in Project Butterfly had been a very positive experience that had provided them with 

new insights about their baby. They also all expressed an interest in participating in 

follow-up research related to Project Butterfly in the future. Sections 8.2 (p.293) to 

8.6 (p.295) summarise the maternal feedback provided.   

  

8.2  Feedback from Alice’s Mother 

Alice’s mother stated that during her research participation she had learned things 

that she did not know her baby could “Teach her”. She also discovered that Alice 

could do things that she was not aware of before, such as observing Alice 

demonstrate the “Walking reflex” during the Neonatal Behavioral Assessment Scale 

(NBAS; Brazelton & Nugent, 2011). She described the research as a “Positive 

experience” and added that description of the research in the participant Information 

Sheet and explained by the researcher during the pre-participation meeting was 

“Perfect” and the sessions were as she expected. Alice’s mother commented that 

Project Butterfly was the first study that she had agreed to take part in, despite being 

invited to take part in studies before by health professionals. She said that she agreed 

to take part in this research because of the way her Health Visitor had explained the 

study to her and the time that she had taken to explain in detail what participation 

would involve. Alice’s mother reported that Project Butterfly had appealed to her 

because it was interesting research that was about “Baby development” and involved 

home visits. She commented that she would not have participated in the study if it 

involved group situations as she would have found it difficult to manage all her 

children’s behaviours in that setting and arranging childcare would have been 
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difficult; therefore, a barrier to participate. She also confirmed that she would have 

participated in a longer study, but not if it involved a group setting.  

 

8.3  Feedback from Bella’s Mother 

Bella’s mother stated that through participating in Project Butterfly she had learned 

how clever her baby was and the most positive aspect of her experience was having 

the opportunity to observe Bella’s capabilities. She stated that the only negative 

aspect was that the developmental assessments used in the research would not be 

continuing but added that she would change nothing of the research experience. 

Bella’s mother added that the reason she chose to participate in Project Butterfly was 

because she wanted to see how clever her baby was. It is interesting how well this 

mother engaged in the research process, and built an open, honest and trusting 

working relationship with the researcher, given her comments about lack of trust at 

the outset of the study and the family’s history of being were hard to reach and 

difficult to engage. It is also noteworthy that Bella’s mother asked the researcher 

during the debrief and feedback session if there was any way that she could continue 

to participate in the research sessions to allow her to see how her baby was 

progressing.  

 

8.4  Feedback from Charlie’s Mother 

Charlie’s mother stated that she had agreed to participate in Project Butterfly because 

of the way the midwife had explained the study to her, which included tracking her 

baby’s development and learning about her baby. She also wanted to help others 

going through similar mental health issues to herself. Charlie’s mother reported that 

the most positive aspects of participating where seeing what her baby was interested 

in during the developmental assessments and how he reacted. She also enjoyed 

sharing what she had learned with other family members, which included showing 

her sister-in-law, who also had a new baby, what she had learned from the NBAS.   

 

8.5  Feedback from Daisy’s Mother 

Daisy’s mother stated that she had agreed to participate in Project Butterfly to allow 

her the opportunity to see if her prenatal ill-health had an impact on her baby. She 
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reported that the most positive aspects of participating where observing Daisy’s 

developmental assessments and how she reacted. She felt these assessments had 

taught her more about Daisy and what she had learned in the womb. These were 

things she felt that she would not have known if she had not participated in Project 

Butterfly. She also commented that the research experience had been interesting.  

 

8.6  Feedback from Eric’s Mother 

Eric’s mother stated that she had agreed to participate in Project Butterfly out of 

curiosity and as a graduate herself she was happy to help students with research. She 

did add that she did not expect to be asked about herself during the research, as she 

thought the research would only be interested in her baby. Although she did 

acknowledge that this had been outlined in the Participation Information Sheet that 

had been provided to her. Eric’s mother further commented that she felt that 

participating in the research had not placed much of a burden on her.  

Reflecting more personally, Eric’s mother added that she believed that taking Prozac 

through pregnancy and postnatally had been a protective factor for her and that bottle 

feeding had also been a positive factor that made caregiving easier to manage. She 

believed that without psychiatric medication she “Would have been in a mess by now 

and not coping otherwise by now”. Immediately after stating this she commented 

that she felt anxious while talking about it, which may have reflected supressed 

feelings. She felt that having the perinatal mental health team involved made a 

positive difference with this pregnancy. She stated that she would recommend that 

referral for perinatal support is automatically put in place when first booking into 

prenatal service for first time mums with a mental health history. Therefore, “Pre-

contingency support rather than reactive support when something goes wrong 

postpartum”. Finally, she added that in her experience it can take a long time for 

anxiety and depression to build-up, meaning that mothers may need ongoing support 

and monitoring into the early years. She felt that Health Visitors need to be more 

aware of this and that additional training in perinatal mental health should be made 

available to them.  
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CHAPTER 9  THEORISATION: THE BUTTERFLY MODEL 

 

9.1  Introduction 

This chapter presents The Butterfly Model, which is a psychoanalytically informed 

grounded theoretical model that emerged through triangulated data analyses and 

theoretical integration (see chapters five p.131 to eight p.293). Section 9.2 (below) 

presents an overview of the model, while sections 9.2.1 (p.301) to 9.2.5 (p.345) 

present applied examples of the model grounded in the triangulated case data. These 

demonstrate the flexibility of the model and its capacity to generate a comprehensive 

visualisation of the evolving dynamics influencing early neurodevelopment and 

attachment trajectories in each case across time. Finally, section 9.3 (p.355) presents 

a summary of the Butterfly Effects captured within and between cases. 

  

9.2  The Butterfly Model 

Through the process of triangulating multi-modal cross-case data and theoretical 

integration a grounded theoretical model emerged that encapsulated both the 

neurodevelopmental and attachment trajectories of all five cases within the context of 

multiple adversities which I have named ‘The Butterfly Model’, presented in figure 

30 (p.298). It is proposed that The Butterfly Model offers a comprehensive 

psychoanalytical model of early neurodevelopment and attachment that is sensitive 

to the shifting dynamics of each case across time. It also provides deeper insights 

into the intricate mechanics of the Internal Working Model (IWM) of the mother 

through the emergence of grounded core categories from maternal interviews. 

Essentially the model recognises that the mother's appraisal of adverse experiences 

dictates how she views the world, herself, her baby, the emerging attachment 

relationship and how she engages with her baby. This in turn influences the baby’s 

early experiences and guides their neurodevelopmental and attachment trajectories. 

The model also recognises the role of protective factors in shielding the dyad and 

improving early outcomes.  
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Figure 30. The Butterfly Model: A psychoanalytical visualisation of the impact of 

multiple adversities upon early neurodevelopment and attachment.   

 

The Butterfly Model (above) recognises the critical role of the mother’s 

psychological response to the type and intensity of adversities present and how this 

influences the quality of her interactions with her baby at that time. In turn, the baby 

internalises the interactions with their mother, their interactions with others and their 

direct experience of the adversities that they perceive to be present; which moulds 

their IWM through making meaning of the world. The baby’s internal 

representations are then translated back to their mother through baby-led interactions, 
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which further develops the tone of their dyadic conversation and consolidates the 

quality of the attachment relationship over time. Thus, the ‘Dyadic Interface’ 

becomes the location where the mother-baby dance (interactions) takes place before 

becoming formalised as the quality of the emerging attachment relationship within 

the ‘Adaptive Interface’. The quality of interactions occurring within the Dyadic 

Interface also influence the quality of neurodevelopment within the Adaptive 

Interface, with regular, positive and facilitative maternal interactions promoting 

positive neurodevelopmental outcomes; and irregular, negative or constrained 

maternal interactions hindering early neurodevelopment. 

The Butterfly Model reflects that neurodevelopment and attachment are dynamic 

developmental processes that are influenced by the way that primary drivers 

(multiple adversities) interact with the psychological worlds (IWMs) of the mother 

and baby directly, and also indirectly via mother-baby interaction (Dyadic Interface). 

The model also recognises the potential role of secondary drivers, including 

interaction with others, environmental enrichment, baby-centred social activities 

(ranging from formal baby activity classes to informal playdates), maternal 

intervention and mother-baby intervention, in helping or hindering 

neurodevelopment and attachment through the quality of their presence or absence. 

Thus, the quality of neurodevelopment and attachment is cultivated within an 

Adaptive Interface that dynamically responds in real-time to internal and external 

influences that may have present or historical roots.  

The dual-direction arrows around the Dyadic Interface represent that while the IWM 

of both mother and baby may drive the quality of their interaction at the Dyadic 

Interface; likewise, the quality of mother-baby interaction can also influence the 

emerging IWM of the baby and adjust the IWM of the mother by attuning her 

mentalisations of the baby and attachment. Further, the direction of the arrows 

around the secondary drivers highlight that the quality, presence or absence of these 

drivers can either promote or negate neurodevelopment and/or attachment. 

Therefore, this suggests that external secondary drivers that promote 

neurodevelopment, attachment and/or positive mother-baby interaction have the 

potential to positively shift the IWMs of mother and baby in addition to enriching 
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maternal mentalisations of the baby and attachment. Thus, parent-infant interventions 

directed at the Dyadic Interface have the potential to promote dyadic change at a 

deeper psychological level.  

When applying Lorenz’s (1972) metaphor of the ‘Butterfly Effect’ (discussed in the 

Introduction, see p.30) to The Butterfly Model, it is proposed that the primary drivers 

(multiple adversities) represent the flap of butterflies’ wings. The IWMs of mother 

and baby, and the Dyadic Interface, represent the unstable dynamic environments 

that the primary adversarial forces cascade through; with the Adaptive Interface 

representing the location where the tornado may hit. The secondary drivers represent 

opposing forces that can act on the Adaptive Interface directly or indirectly by 

channelling change through the Dyadic Interface to adjust the settings of the IWMs; 

potentially de-escalating the tornado to a storm or perhaps even a breeze. Such 

change may be likened to Waddington’s (1957) metaphorical epigenetic landscape 

that holds the potential to rewind and re-programme the system. Whilst it was 

outwith the scope of Project Butterfly to include epigenetic measures, interested 

readers are directed to Goldberg, Allis and Bernstein (2007) and Carey (2011) for an 

introduction to epigenetics.   

Ultimately, The Butterfly Model highlights the sensitivity of early 

neurodevelopmental and attachment trajectories to multiple adversity exposures and 

the dynamic system that influences their outcomes. Sections 9.2.1 (p.301) to 9.2.5 

(p.345) present applied examples of The Butterfly Model in action across all five 

cases. Each section begins with tabled summaries of the adversity, 

neurodevelopment and attachment data for the case. Growth measurements and 

extraneous variables across the timeline are also highlighted. Worked examples of 

how the data fit The Butterfly Model during three time periods are presented: during 

pregnancy, from birth to six weeks postpartum, and from six weeks to four months 

postpartum. The findings of the case are discussed in the context of the primary and 

secondary drivers influencing the dynamics of The Butterfly Model between 

conception and four months postpartum. Section 9.3 (p.355) provides a brief 

overview of the Butterfly Effects observed in each case across the timeline.  
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9.2.1 Alice’s Butterfly Model 

Table 33 (below) summarises this dyad’s multiple adversity exposure between 

conception and four months postpartum. This highlights that adversities increased in 

type over time, with five types of adversity experienced overall. It is noteworthy that 

the intensity of domestic abuse increased around birth onwards and stress increased 

after six weeks postpartum.  

 

Type, Timing and Intensity of Adversity Exposure for Alice 

Adversity Type Trimester 

1 

Trimester 

2 

Trimester 

3 

Birth – 

6wk 

6wk –  

4mth 

Domestic abuse 

 

 Present Present ↑ Intensity ↑ Intensity 

Isolation or 

loneliness 

     

Major life event 

 

     

Mental health 

 

     

Perinatal 

depression 

     

Physical health 

 

   Present Present 

Poor nutrition 

 

Present Present Present Present Present 

Poverty 

 

Present Present Present Present Present 

Stress 

 

   Present ↑ Intensity 

Historical 

trauma/abuse 

     

Table 33. Summary of the type, timing and intensity of adversity exposure in Alice’s 

case.  
 

 

Furthermore, table 34 (p.303) summarises the neurodevelopmental and attachment 

findings across the timeline. Growth measurements and extraneous variables are also 

noted. Both of these tables, and findings from chapters five (p.131) to eight (p.293), 

have been utilised to develop a triangulated visualisation of Alice’s Butterfly Model 

across the timeline. Figures 31 (p.304) to 33 (p.306) present applied examples of 

these case models in action.  

Adversity Key: Adversity Present  Decreased Intensity  Increased Intensity 



 

 

Neurodevelopment and Attachment Evidence for Alice 

Type Pregnancy Birth to 6 weeks postpartum 6 weeks to 4 months postpartum 

Neurodevelopment  

 

NBAS (3 days postpartum): 

Evidence of significantly compromised 

neurodevelopment. Also, evidence of 

stress: rapid and frequent state 

changes, high physiological arousal 

and muscle tone. Very red skin colour, 

irritable and dull alertness. Some 

hyperactive and hypoactive reflexes 

were observed. 

NBAS (6 weeks postpartum): 

Evidence of significantly compromised 

neurodevelopment. Difficulty 

habituating, sensitivity to auditory 

stimuli, preference shifting towards 

inanimate social-interaction, increased 

irritability, tremors, startles and lability 

of states. Her alertness and energy 

were reduced and she required more 

supportive handling. Cost of attention 

had increased. Flat affect was also 

observed. 

 

Bayley-III (4 months postpartum): 

Evidence of poor neurodevelopment 

with below average outcomes for 

Cognition, Receptive Communication, 

Expressive Communication, and low 

average Fine Motor. Gross Motor 

slightly above chronological age. Social-

emotional and Adaptive behaviour high-

average. 

 

Dimension 

Cognition 

R.Com. 

E. Com. 

F. Motor 

G. Motor 

S.-emo. 

Adaptive 

Scale Score 

7 

5 

7 

8 

11 

12 

11.1 

 

Dev. Age 

-19d 

-3m 9d 

-1m 29d 

-19d 

+11d 

- 

- 

Attachment  Questionnaire: General (positive), 

Baby (positive), Attachment (positive). 

Interview: Predominantly ambivalent.  

Questionnaire (birth): Baby 

(positive), Attachment (ambivalent). 

Questionnaire (6 weeks): General 

(positive), Baby (positive), Attachment 

(positive). 

Interview: Predominantly positive.  

CI: Global Synchrony 8 (Adequate). 

Questionnaire: General (positive), 

Baby (positive), Attachment (positive).  

Interview: Predominantly ambivalent.  

CI: Global Synchrony 5 (Inept). 
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  Interaction Type 

Sensitivity 

Controlling-covert 

Controlling-overt 

Unresponsive-active 

Unresponsive-passive 

Cooperative  

Compulsive  

Difficult  

Passive 

C-I Score 

8 

2 

2 

0 

2 

9 

0 

3 

2 

Interaction Type 

Sensitivity 

Controlling-covert 

Controlling-overt 

Unresponsive-active 

Unresponsive-passive 

Cooperative  

Compulsive  

Difficult  

Passive 

C-I Score 

6 

8 

0 

0 

0 

6 

2 

5 

1 

 Growth 

Growth Key 

Decrease Stable Increase 

Around birth Around 6 weeks Around 4 months 

Head Length Weight Head Length Weight Head Length Weight 

0.4th-2nd p 0.4th-2nd p 0.4th-2nd p 

 

9th 

↑1¼ p 

0.4th-2nd 

= p 

0.4th 

↓¼ p 

25th-50th 

↑1¼ p 

2nd-9th 

↑1 p 

2nd 

↑1 p 

Extraneous variables Foetal growth restriction. Growth 

scans from 20 weeks gestation. 

Expected low birth weight of 4-5lb. 

Poor maternal nutrition throughout 

pregnancy due to staple diet of junk 

food and high sugar drinks. 

Low birth weight. APGAR 9/10 at 1m 

and 5m. Hearing test failed on day one 

due to fluid in ears, but passed on day 

two. Alice briefly turned blue at one-

day-old due to mucus. Poor feeding 

from birth. Gaviscon used. Chest 

infection around six weeks. Although 

perinatal depression score was zero, 

mother and baby showed flat affect 

around six weeks postpartum. 

Reflux from six weeks postpartum. 

Some feeding difficulties due to cold 

and reflux. Gaviscon used.  

Table 34. Summary of Alice’s neurodevelopment and attachment evidence.
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Figure 31. Alice’s Butterfly Model from conception to birth.
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Figure 32. Alice’s Butterfly Model from birth to six weeks postpartum.   
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Figure 33. Alice’s Butterfly Model from six weeks to four months postpartum.   
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Alice’s Butterfly Model, presented across figures 31 (p.304) to 33 (p.306), shows 

that her neurodevelopmental trajectory was significantly compromised between 

conception and four months postpartum. It is noteworthy that she maintained the 

poorest neurodevelopment of all the babies throughout the study. This is significant 

because although this dyad was exposed to five adversities across the timeline, they 

suffered the second lowest number of adversities out of the five cases. Therefore, this 

suggests that the type, timing and/or intensity of the adversities present in the case 

was more significant than the number of adversities alone.  

It is recognised that Alice suffered from Foetal Growth Restriction (FGR) and was 

born full-term, but early, at 37 weeks and three days gestation with a low birth 

weight. She was also exposed to poor maternal nutrition in utero and was born into a 

low-income household located within a first decile area. Her primary caregiver was 

also a 21-year-old, college educated, mother with responsibility for three young 

children under school age. Therefore, there were many challenges opposing Alice’s 

early development in addition to the other known adversities that she was exposed to: 

domestic abuse, maternal stress and maternal physical health issues.  

Nevertheless, the triangulated evidence in Alice’s case suggests that her exposure to 

domestic abuse, and associated maternal stress, were detrimental to her 

neurodevelopment across the timeline. Domestic abuse was reported from trimester 

two onwards and intensified postnatally. Whilst Alice’s mother did not report stress 

prenatally it is posed that it is difficult to perceive circumstances where domestic 

abuse would not elicit stress, particularly during pregnancy. Assuming that chronic 

maternal stress was present during pregnancy, Alice may have been exposure to high 

cortisol levels; a stress hormone recognised in the literature as detrimental to early 

neurodevelopment. Indeed, the level of stress and sensitised nervous system 

observed during Alice’s Neonatal Behavioral Assessment Scale (NBAS; Brazelton & 

Nugent, 2011), assessment at three days postpartum corroborates this proposal. 

Therefore, maternal stress associated with domestic abuse may have contributed to 

the FGR and compromised neurodevelopment that Alice suffered in utero; in 

addition to other factors, including poor maternal nutrition.  
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It is also posed that the intensifying domestic abuse, stress and associated headaches 

experienced by Alice’s mother postnatally, alongside caring for three young children, 

reduced this mother’s availability to nurture her baby’s neurodevelopment through 

age-appropriate play, regular interaction and environmental enrichment. Indeed, 

during all research sessions she was often distracted away from her baby and may 

not have gained the same level of ‘Brazelton Experience’ as the other mothers (see 

section 6.2.10 p.200). The researcher also observed during her visits that the home 

environment was under-stimulating and play was not actively promoted or scaffolded 

by the mother. Alice also did not benefit from baby-centred social activities with her 

mother outwith the home.  

Alice’s Butterfly Model also shows that this dyad’s attachment trajectory was 

compromised; particularly prenatally and after six weeks postpartum. It was 

observed that whilst Alice’s mother reported explicitly positive thoughts and feelings 

about her baby and attachment during the pregnancy, ambivalent maternal reflections 

were observed throughout with no maternal-foetal interaction noted. Maternal 

intrapsychic conflicts during pregnancy also centred around coming to terms with the 

unplanned pregnancy and accepting the baby. At the outset of the research session on 

the third postnatal day, Alice’s mother reported difficulties in comprehending that 

her baby had been born and described feeling unprepared and detached from her. 

However, after this session she reported a shift in perspective; stating that she felt 

that Alice’s personality had begun to emerge on the third day. It is perhaps no 

coincidence that this shift occurred after observing Alice’s NBAS assessment, which 

is designed to bring out the best performance in the baby. Therefore, the NBAS may 

have served as a protective factor. Indeed, the mother’s IWM between birth and six 

weeks postpartum highlights positive changes in her mentalisations of the baby and 

the attachment relationship; encouraging her to invest in getting to know Alice and 

connecting with her. Mother-infant interaction observed around six weeks 

postpartum was also assessed as adequate.  

It is important to highlight that this upturn in the emerging attachment relationship 

also coincided with the mother’s growing protectiveness of her baby within the 

context of escalating domestic abuse and subsequent decision to separate from her 
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partner around three weeks postpartum. Nevertheless, whilst Alice’s mother reported 

a positive appraisal of her baby and strengthening relationship thereafter, 

predominantly ambivalent maternal reflections re-emerged. Mother-infant interaction 

was also assessed as inept around four months postpartum. However, it is important 

to reiterate that between six weeks and four months postpartum domestic abuse and 

maternal stress intensified despite Alice’s father no longer residing in the family 

home. Therefore, these adversities may have reduced the emotional availability of 

Alice’s mother during this time and competed for her attention. 

In conclusion, Alice’s Butterfly Model highlights that her neurodevelopmental and 

attachment trajectories where compromised by the multiple adversities present 

between conception and four months postpartum. The model also demonstrates how 

the mental health of the mother influences the neurodevelopmental and attachment 

trajectories of the baby. In this case it appeared that the trajectory of domestic abuse 

influenced the mental health trajectory of the mother through stress, which in turn 

determined the neurodevelopmental trajectory of the baby and attachment trajectory 

of the dyad. It is therefore proposed that a Butterfly Effect was observed across the 

neurodevelopmental and attachment trajectories of this case in response to the quality 

of maternal mental health.   
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9.2.2 Bella’s Butterfly Model 

Table 35 (below) summarises this dyad’s multiple adversity exposure between 

conception and four months postpartum. This highlights that adversities increased in 

type over time, with ten types of adversity experienced overall. It is noteworthy that 

the intensity of maternal mental health difficulties and thoughts about historical 

trauma/abuse increased from birth onwards, and domestic abuse and stress increased 

after six weeks postpartum.  

 

Type, Timing and Intensity of Adversity Exposure for Bella 

Adversity Type Trimester 

1 

Trimester 

2 

Trimester 

3 

Birth –  

6wk 

6wk – 

4mth 

Domestic abuse 

 

   Present ↑ Intensity 

Isolation or 

loneliness 

Present Present Present Present Present 

Major life event 

 

  Present   

Mental health 

 

Present Present Present ↑ Intensity ↑ Intensity 

Perinatal 

depression 

    Present 

Physical health 

 

Present Present Present Present Present 

Poor nutrition 

 

Present Present  Present Present 

Poverty 

 

Present Present Present Present Present 

Stress 

 

 Present  Present ↑ Intensity 

Historical 

trauma/abuse 

Present Present Present ↑ Intensity ↑ Intensity 

Table 35. Summary of the type, timing and intensity of adversity exposure in Bella’s 

case.  
 

 

Furthermore, table 36 (p.313) summarises the neurodevelopmental and attachment 

findings across the timeline. Growth measurements and extraneous variables are also 

noted. Both of these tables, and findings from chapters five (p.131) to eight (p.293), 

have been utilised to develop a triangulated visualisation of Bella’s Butterfly Model 

across the timeline. Figures 34 (p.314) to 36 (p.316) present applied examples of 

these case models in action.  

Adversity Key: Adversity Present  Decreased Intensity  Increased Intensity 



 

 

Neurodevelopment and Attachment Evidence for Bella 

Type Pregnancy Birth to 6 weeks postpartum 6 weeks to 4 months postpartum 

Neurodevelopment  

 

NBAS (3 days postpartum): 

Evidence of generally good 

neurodevelopment with minimal 

compromise. Brief timeout twice. 

Walking reflex hyperactive and 

asymmetrical, Incurvation reflex 

hypoactive and asymmetrical. Ankle 

clonus not elicited. 

NBAS (6 weeks postpartum): 

Evidence of generally good 

neurodevelopment with minimal 

compromise. Increased preference for 

animate social-interaction. Also, slight 

increase in irritability, self-quieting, 

sneezes and timeout observed 

alongside reduced cuddliness, 

robustness and endurance. Ankle 

clonus not elicited. 

Bayley-III (4 months postpartum): 

Evidence of good neurodevelopment with 

average and above average outcomes for 

Cognition, Expressive Communication 

and Gross Motor. Fine Motor slightly 

below chronological age. Social-

emotional and Adaptive behaviour high-

average. 

 

Dimension 

Cognition 

R.Com. 

E. Com. 

F. Motor 

G. Motor 

Soc-emo. 

Adaptive 

 

Scale Score 

14 

11 

13 

10 

14 

12 

11.9 

Dev. Age 

+16d 

+16d 

+2m 6d 

-4d 

+26d 

- 

- 

Attachment  Questionnaire: General (positive), 

Baby (positive), Attachment (positive). 

Interview: Predominantly ambivalent.  

Questionnaire (birth): Baby 

(positive), Attachment (positive). 

Questionnaire (6 weeks): General 

(positive), Baby (neutral), Attachment 

(positive). 

Interview: Predominantly negative. 

CI: Global Synchrony 11 (Sensitive). 

 

Questionnaire: General (negative), Baby 

(positive), Attachment (positive).  

Interview: Predominantly ambivalent.  

CI: Global Synchrony 10 (Adequate). 
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  Interaction Type 

Sensitivity 

Controlling-covert 

Controlling-overt 

Unresponsive-active 

Unresponsive-passive 

Cooperative  

Compulsive  

Difficult  

Passive 

C-I Score 

11 

3 

0 

0 

0 

11 

0 

2 

1 

Interaction Type 

Sensitivity 

Controlling-covert 

Controlling-overt 

Unresponsive-active 

Unresponsive-passive 

Cooperative  

Compulsive  

Difficult  

Passive 

C-I Score 

9 

3 

0 

1 

1 

9 

0 

4 

1 

 Growth 

Growth Key 

Decrease Stable Increase 

Around birth Around 6 weeks Around 4 months 

Head Length Weight Head Length Weight Head Length Weight 

50th -75th p 50th -75th p 75th-91st p 

 

50th 

↓¾ p 

75th 

↑½ p 

25th-50th 

↓1¾ p 

25th-50th 

↓¾ p 

25th-50th 

↓1½ p 

9th 

↓1½ p 

Extraneous variables Exposure to Salbutamol and 

Beclomethasone in utero. Exposure 

to Entonox and Paracetamol during 

labour. Poor maternal nutrition 

during pregnancy due to limited food 

intake with morning sickness, but 

food good quality. Maternal 

gestational diabetes. 

Blood tested via heel prick on three 

occasions in first 9 hours post-birth due 

to maternal diabetes. Poor weight gain. 

Colic, sickness, diarrhoea and skin rash 

caused by formula milk allergy. 24-hour 

sickness/diarrhoea bug at one-week 

postpartum. Sleep issues until three 

weeks postpartum. Infacol, Gaviscon 

and Neocate milk used. 

Sickness and diarrhoea caused by 

formula milk intolerance and feeding 

issues. Blisters on bottom. Suspected 

milk intolerance. Neocate milk used. 

Poor weight gain.   

Table 36. Summary of Bella’s neurodevelopment and attachment evidence.
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Figure 34. Bella’s Butterfly Model from conception to birth.   
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Figure 35. Bella’s Butterfly Model from birth to six weeks postpartum.   
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Figure 36. Bella’s Butterfly Model from six weeks to four months postpartum.   
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Bella’s Butterfly Model, presented across figures 34 (p.314) to 36 (p.316), shows 

that her neurodevelopmental trajectory was generally good between conception and 

four months postpartum with minimal compromise observed around birth and six 

weeks postpartum. This is significant because this dyad was exposed to the highest 

number of adversities (n=10) out of the five cases. Therefore, this suggests that the 

number of adversities was less significant than the type, timing and/or intensity of 

the adversities present in the case. This finding is perhaps also surprising given that 

Bella’s background was similar in many ways to Alice, with exposure to poor 

maternal nutrition in utero and being born into a low-income household. Maternal 

stress was reported during trimester two only and from birth onwards. Therefore, the 

timing and intensity of stress exposure did not significantly affect Bella’s 

neurodevelopmental trajectory. Bella was also exposed to domestic abuse, but her 

exposure began postnatally and was less intense than Alice’s. This meant that her 

neurodevelopment was not affected by this type of adversity prenatally and the lower 

intensity postnatally may have allowed more time for her nervous system to repair 

and recover between exposures. Therefore, case comparisons suggest that domestic 

abuse exposure that begins prenatally and/or increases in intensity postnatally is 

particularly detrimental to early neurodevelopment.  

Furthermore, Bella’s primary caregiver was also a 31-year-old, high school educated, 

mother with responsibility for two primary school age children and older stepchild. 

There was also a family history of child development difficulties and challenging 

behaviour, resulting in Bella’s mother attending the Triple P intervention programme 

twice. However, Bella was born full-term and slightly late at 40 weeks and four days 

gestation, spending three weeks and one day longer in utero than Alice. Her exposure 

to poor prenatal maternal nutrition was also related to the quantity of food that her 

mother consumed, rather than her consuming food low in nutritional value like 

Alice’s mother. Gestational length and nutritional quality may have protected Bella’s 

prenatal neurodevelopment somewhat. However, given that Bella’s Bayley-III scores 

at four months postpartum identified that she was performing at or above average 

capacity for her age, these factors alone may not justify these outcomes.  
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When comparing Bella’s advanced early neurodevelopment to Alice, and also 

Bella’s siblings, it is important to consider the potential influences of genetics vs 

epigenetics (genes x environment). Research has shown that 50-80% of cognitive 

variance originates from genetic influence that begins at around 20% in infancy and 

increases across the lifespan through individuals’ genetical predisposition to seek-out 

and engage with learning opportunities (Plomin & Dreary, 2015; Tucker-Drob, 

Briley & Harden, 2013). 

Indeed, Bella’s mother was very invested in her baby’s development from pregnancy 

onwards. During her prenatal research session, she shared an ultrasound scan image 

of Bella with the researcher and was very enthusiastic about her baby’s development. 

She also took great delight in observing Bella’s postnatal neurodevelopmental 

assessments and attentively engaged with her baby frequently during research 

sessions. She also reported attending baby groups with Bella locally. Therefore, it is 

proposed that Bella’s early lived experiences were significantly different to Alice’s; 

with regular opportunities to socially engage, play and learn about the world. 

Importantly, Bella’s outcomes were perhaps also surprising given her siblings’ sub-

optimal development and the parenting capacity that her mother demonstrated 

previously. However, this may provide some evidence that individual differences at 

both a genetic and environmental level may have contributed to Bella’s good 

neurodevelopmental outcomes, with Bella having a better genetic predisposition and 

more pro-learning opportunities than Alice and her siblings. Also, whilst various 

services were involved with the family, Bella’s mother was deemed to be difficult to 

reach and hard to engage due to her lack of trust in professionals. Nevertheless, 

Bella’s mother fully engaged with the research process and reported to have gained 

great benefit from it; even asking if she could remain part of the study to learn about 

Bella’s ongoing development. Therefore, it is proposed that the research process, and 

particularly the ‘Brazelton Experience’, may have enhanced Bella’s 

neurodevelopmental outcomes and served as a protective factor for this dyad 

alongside genetic and environmental factors.    

However, Bella’s Butterfly Model shows that this dyad’s attachment trajectory was 

somewhat compromised, particularly from birth onwards. The triangulated evidence 
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in the case shows that Bella’s mother visualised her baby’s unique characteristics 

from early in the pregnancy and provided a rich description of her baby during the 

first research session. During interview she spoke about valuing the exclusivity that 

pregnancy offered the emerging mother-baby relationship. She clearly invested in 

connecting with her baby prenatally and was the only mother who reported regularly 

talking to her unborn baby and declared her love for her. Nevertheless, maternal 

intrapsychic conflicts during pregnancy centred around memories of trauma and 

abuse from this mother’s childhood, and the subsequent impact on her mental health. 

These emerged as significant adversities threatening this dyads attachment trajectory 

from pregnancy onwards. It is notable that Bella’s mother reported keeping a 

“feelings diary” during her pregnancy as an outlet for her thoughts and feelings 

about the past. She also shared sensitive details about her experiences of childhood 

trauma and abuse, including sexual abuse, with the researcher during the prenatal 

research session; indicating an early level of trust in the researcher. 

The emergent themes from this mother’s interviews across the timeline reflected the 

growing intensity of the impact of historical trauma and abuse on this mother’s 

mental health and the increasing stress that resulted from the perceived risk to her 

baby. During the prenatal interview Bella’s mother spoke of the safety that her womb 

offered Bella and her anxieties around keeping her safe once she entered the world. 

To Bella’s mother, everyone was a potential predator. Whilst Bella’s mother was 

positive about her baby and the emerging attachment relationship around birth, 

predominant maternal reflections were negative during the first six weeks 

postpartum. During this period Bella’s mother reported a decline in her mental health 

as her thoughts about risks, fears and the past intensified; de-stabilising her IWM. 

Whilst this appeared to activate the protective attachment system of the mother, 

hypervigilance distracted her attention away from connecting with her baby and she 

became neutral in her description of Bella. Remarkably, mother-infant interaction 

observed around six weeks was assessed as sensitive, which is rarely observed in 

practice; particularly with high-risk dyads.  

Bella’s Butterfly Model reveals a further decline in the mental health of her mother 

between six weeks and four months in response to intensified thoughts related to 
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historical trauma and abuse. Stress also intensified at this time as a result of 

increasing anxieties, hypervigilance to infant risk and intrinsic protective behaviours. 

However, Bella’s mother successfully reintegrated her positive reflections about her 

baby and attachment during this period, despite maternal reflections returning to a 

predominantly ambivalent quality. Her IWM also showed a shift in focus towards 

providing a secure base and promoting the quality of her relationship with Bella and 

her other children. Whilst mother-infant interaction was assessed as slightly lower in 

quality at four months, this dyad’s highly adequate interactions remained the best of 

all the cases. 

In conclusion, Bella’s Butterfly Model highlights that whilst her attachment 

trajectory was somewhat compromised by the multiple adversities present between 

conception and four months postpartum, her neurodevelopmental trajectory was not. 

The findings in this case again suggest that the number of adversities experienced is 

less significant than the type, timing and/or intensity of adversities present. Indeed, 

with the highest number of adversities experienced out of all the dyads, it was 

perhaps unexpected that the attachment trajectory observed would be the best of all 

the cases. The model also demonstrates how the mental health of the mother in this 

case did not significantly impinge on the neurodevelopmental trajectory of the baby. 

It was evident that the cost to the mother was perhaps far greater than the cost to the 

baby in this case, with Bella’s mother actively striving to nurture her baby’s 

neurodevelopment and shielding her from the adversities present.  

Indeed, the very nature of the type of adversity that appeared to be most significant 

to this case (child abuse) via maternal interviews may have inadvertently served to 

protect the dyad in some ways by amplifying attachment behaviours in the mother. 

Regardless, this adversity was undoubtedly pervasive to the mental health of Bella’s 

mother and to her emerging relationship with her baby. Therefore, it is proposed that 

historical trauma and abuse influenced the mental health trajectory of Bella’s mother 

and elicited a stress response, which in turn determined the attachment behaviours of 

the mother and trajectory of the dyad. It is further proposed that the research process 

and ‘Brazelton Experience’ may have provided psychoeducational benefits for 

Bella’s mother and helped her to protect her baby’s neurodevelopment despite the 
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multiple adversities present in the case. It is also acknowledged that other positive 

secondary drivers were present postnatally that may have buffered the impact of the 

adversities present and improved outcomes. It is therefore proposed that a Butterfly 

Effect was observed across the neurodevelopmental and attachment trajectories of 

this case in response to the quality of maternal mental health, but the effect was 

buffered by secondary drivers present.   
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9.2.3 Charlie’s Butterfly Model 

Table 37 (below) summarises this dyad’s multiple adversity exposure between 

conception and four months postpartum. This highlights that adversities generally 

increased in type over time, with the exception of the perinatal period in which a 

marked reduction was observed. Notably, six types of adversity were experienced 

overall.  

 

Type, Timing and Intensity of Adversity Exposure for Charlie 

Adversity Type Trimester 

1 

Trimester 

2 

Trimester 

3 

Birth –  

6wk 

6wk –  

4mth 

Domestic abuse 

 

     

Isolation or 

loneliness 

 Present Present  Present 

Major life event 

 

     

Mental health 

 

 Present Present  Present 

Perinatal 

depression 

  Present  Present 

Physical health 

 

Present Present Present Present Present 

Poor nutrition 

 

   Present Present 

Poverty 

 

     

Stress 

 

 Present Present  Present 

Historical 

trauma/abuse 

 

 

    

Table 37. Summary of the type, timing and intensity of adversity exposure in 

Charlie’s case.  
 

 

Furthermore, table 38 (p.325) summarises the neurodevelopmental and attachment 

findings across the timeline. Growth measurements and extraneous variables are also 

noted. Both of these tables, and findings from chapters five (p.131) to eight (p.293), 

have been utilised to develop a triangulated visualisation of Charlie’s Butterfly 

Model across the timeline. Figures 37 (p.326) to 39 (p.328) present applied examples 

of these case models in action.  

Adversity Key: Adversity Present  Decreased Intensity  Increased Intensity 



 

                                                                                                                                

Neurodevelopment and Attachment Evidence for Charlie 

Type Pregnancy Birth to 6 weeks postpartum 6 weeks to 4 months postpartum 

Neurodevelopment  

 

NBAS (3 days postpartum): 

Evidence of generally good 

neurodevelopment with minimal 

compromise. Moderately high tremors 

observed. Ankle clonus not elicited. 

Tonic neck reflex hypoactive and 

asymmetrical. 

NBAS (6 weeks postpartum): 

Evidence of significantly compromised 

neurodevelopment. Increased interest 

in inanimate stimuli, sensitivity to 

handling, irritability, self-quieting, 

timeout, state fluctuations, respirations, 

sneezes, yawns and cost. Decreased 

alertness, cuddliness, robustness and 

endurance. More supportive handling 

required. Ankle clonus not elicited, 

Tonic neck reflex hypoactive.     

Bayley-III (4 months postpartum): 

Evidence of good neurodevelopment 

with average and above average 

outcomes for Cognition, Receptive 

Communication, Expressive 

Communication and Gross Motor. Fine 

Motor slightly below chronological age. 

Social-emotional and Adaptive 

behaviour high-average. 

 

Dimension 

Cognition 

R.Com. 

E. Com. 

F. Motor 

G. Motor 

Soc-emo. 

Adaptive 

Scale Score 

13 

17 

13 

10 

15 

15 

11.4 

 

Dev. Age 

+1m 15d 

+4m 15d 

+2m 15d 

-5d 

+1m 15d 

- 

- 

Attachment  Questionnaire: General (negative), 

Baby (positive), Attachment (positive). 

Interview: Predominantly negative.  

Questionnaire (birth): Baby 

(positive), Attachment (ambivalent). 

Questionnaire (6 weeks): General 

(positive), Baby (positive), Attachment 

(positive). 

Interview: Predominantly positive.  

CI: Global Synchrony 6 (Inept). 

Questionnaire: General (negative), 

Baby (positive), Attachment 

(ambivalent).  

Interview: Predominantly negative.  

CI: Global Synchrony 5 (Inept). 
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  Interaction Type 

Sensitivity 

Controlling-covert 

Controlling-overt 

Unresponsive-active 

Unresponsive-passive 

Cooperative  

Compulsive  

Difficult  

Passive 

C-I Score 

6 

2 

1 

5 

0 

5 

0 

6 

3 

Interaction Type 

Sensitivity 

Controlling-covert 

Controlling-overt 

Unresponsive-active 

Unresponsive-passive 

Cooperative  

Compulsive  

Difficult  

Passive 

C-I Score 

5 

7 

1 

1 

1 

6 

0 

3 

5 

 Growth 

Growth Key 

Decrease Stable Increase 

Around birth Around 6 weeks Around 4 months 

Head Length Weight Head Length Weight Head Length Weight 

75th-91st p 91st-98th p 75th-91st p 

 

98th-99.6th 

↑2p 

>99.6th 

↑½+ p 

98th 

↑1½ p 

98th-99.6th 

↓½ p 

↑Off 

Scale 

98th-99.6th 

↑¾ p 

Extraneous variables Exposure to Entonox, Diamorphine 

and local Anaesthetic during labour. 

Colic and constipation from birth. Baby 

acne. Sleep issues from two weeks. 

Breast/formula milk from birth to two 

weeks postpartum, followed by formula 

milk only thereafter. Infacol used.  

 

Constipation and dermatitis. Colic 

from 6-9 weeks postpartum. 

Bronchiolitis at 14 weeks requiring a 

three-day hospital stay with Oxygen, 

Paracetamol and Ibuprofen used. Only 

one teste descended initially, but since 

rectified (referred to Paediatrician). 

Weaning on to solid food commenced 

at three months postpartum.  

Table 38. Summary of Charlie’s neurodevelopment and attachment evidence.
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Figure 37. Charlie’s Butterfly Model from conception to birth.   
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Figure 38. Charlie’s Butterfly Model from birth to six weeks postpartum.   
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Figure 39. Charlie’s Butterfly Model from six weeks to four months postpartum.   
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Charlie’s Butterfly Model, presented across figures 37 (p.326) to 39 (p.328), shows 

that his neurodevelopmental trajectory was generally good around birth and four 

months postpartum with minimal compromise. However, significant compromise 

was observed around six weeks postpartum. This is significant because Charlie was 

exposed to more adversities than Alice, with six adversities experienced across the 

timeline, yet his neurodevelopmental trajectory was significantly better. This again 

suggests that the number of adversities present is less significant than the type, 

timing and/or intensity; particularly as the period of Charlie’s neurodevelopmental 

compromise coincided with his exposure to the lowest number of adversities across 

the timeline (n=2). Therefore, it is important to explore what deeper insights 

Charlie’s triangulated data and Butterfly Model offer. 

Charlie’s primary caregiver was a 22-year-old, college educated, mother with a 

modest income. She was also a first-time mother, but the pregnancy was unplanned. 

Charlie was born full-term and late at 41 weeks and five days gestation, spending 

four weeks and five days longer in utero than Alice. Maternal nutrition was also 

good during pregnancy. Therefore, gestational length and nutritional quality may 

have protected Charlie’s prenatal neurodevelopment. It is also noteworthy that whilst 

Charlie was exposed to chronic maternal stress during trimester two and three, his 

NBAS assessment at three days postpartum showed good neurodevelopment overall. 

However, a moderately high level of tremors was observed, suggesting some priming 

of the nervous system in utero.  

Charlie’s NBAS assessment at six weeks postpartum showed significant 

compromise, which does not fit with his neurodevelopmental trajectory before or 

after this time. As table 38 (p.325) summarises, Charlie began suffering from colic, 

constipation, skin and sleep issues between his first NBAS assessment at three days 

postpartum and second around six weeks later. Notably the compromised 

neurobehavioral performance observed in Charlie around six weeks postpartum 

highlighted issues associated with self-regulation, state regulation, irritability and 

endurance. Unusually he also showed increased interest in inanimate stimuli (rattle 

and ball), rather than animate stimuli (face and voice). As babies are hard-wired to 

seek out social interaction from birth, a shift in interest towards inanimate stimuli can 
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indicate that the social interactions that they are experiencing with their primary 

caregivers are absent or unrewarding. This may be observed in mothers suffering 

from mental illness, such as postnatal depression (PND), who often display flat 

affect.  

Therefore, Charlie’s neurodevelopmental performance around six weeks postpartum 

is puzzling given his mother’s report of a spontaneous recovery in her mental health 

since his birth, positive engagement with him, shared baby-centred social activities 

and greatly reduced adversities (n=2). As the NBAS assessment captures a moment 

in time, it is feasible that Charlie’s compromised performance around six weeks was 

simply a reflection of the physical health and sleep difficulties that he was suffering 

from around that time. However, it is also possible that Charlie was detecting early 

changes in his mother’s mental health and his interest in inanimate objects was 

reflecting the strategies that his mother was beginning to use to cope. Indeed, it is 

known that Charlie’s mother was diagnosed with PND several weeks after this 

research session and additional mental health difficulties emerged. During the final 

interview, around four months postpartum, Charlie’s mother described placing 

Charlie under his play-gym for long periods of time to self-stimulate to help her cope 

with the demands of her mental health. Therefore, it is probable that she may have 

started employing this strategy during the first six weeks postpartum. This would 

help explain Charlie’s increased interest in inanimate objects and his difficulties in 

self-regulating around this time; assuming that his mother was becoming less 

available to act as an effective external regulator for him.  

Nevertheless, despite Charlie’s further health issues and steep rise in the number of 

adversities (n=6) present after six weeks postpartum, his Bayley-III scores indicated 

that he was performing above average at four months postpartum. He also ranked 

second highest for global neurodevelopmental performance out of the five babies at 

this time. Charlie’s Butterfly Model shows that he experienced regular baby-centred 

social activities with his mother and good environmental enrichment during the first 

few months of his infant life. He was also living in a home environment with 

extended family members interacting with him daily during this time. Collectively, 

these factors may have protected his early neurodevelopment. However, the model 
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also reflects that these factors had significantly reduced for Charlie by four months 

postpartum, with all baby-centred social activities ceasing and environmental 

enrichment becoming poor as a consequence of declining maternal mental health and 

moving to a new home that was very isolating for both mother and baby. Therefore, 

whilst Charlie’s Bayley-III scores were encouraging around four months postpartum, 

one wonders if this good start would be enough to protect his neurodevelopment 

going forward if his latest circumstances remained.  

Furthermore, Charlie’s Butterfly Model shows that this dyad’s attachment trajectory 

was compromised between conception and four months postpartum. It was observed 

that whilst Charlie’s mother reported explicitly positive thoughts and feelings about 

her baby and attachment during the pregnancy, ambivalent maternal reflections were 

observed throughout. In addition to maternal-foetal interactions being absent, the 

prenatal IWM of Charlie’s mother shows that she detached from her baby to preserve 

the self and stabilise her intrapsychic conflicts, which centred around body image 

and mental health. During interview she also described consciously separating the 

“The bump” from “The baby” in a bid to shield Charlie from these inner conflicts, 

which demonstrates maternal behaviours that may have protected the beginning of 

the dyad’s relationship somewhat. 

The model also reflects a potential shift in this dyad’s relational landscape between 

birth and six weeks postpartum, coinciding with a sudden reduction in the number of 

adversities reported and improvement in maternal mental health. Indeed, the IWM of 

the mother during this time shows major adjustments, with the mother experiencing 

minimal intrapsychic conflicts and focusing on caring and connecting with her baby. 

However, it is noteworthy that whilst Charlie’s mother was explicitly positive about 

her baby at birth, she was ambivalent about attachment. Despite the positive 

adjustment in this mother’s IWM between birth and six weeks postpartum, and the 

dyad’s engagement in regular baby-centred social activities, mother-infant 

interaction was assessed as inept at six weeks postpartum. Therefore, this suggests 

that maternal behaviours may have been operating at a superficial level during this 

time, which Charlie appears to have recognised.  
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Furthermore, Charlie’s Butterfly Model reflects this dyad’s relational downturn 

between six weeks and four months postpartum which coincided with a significant 

increase in the adversities present. Whilst Charlie’s mother remained explicitly 

positive about her baby, she became ambivalent about attachment and her maternal 

reflections were predominantly negative. During interview Charlie’s mother 

described how the intrapsychic conflicts that she was experiencing dominated her 

time and reduced her emotional availability for her baby despite the support of anti-

depressant medication. However, it is noteworthy that perinatal mental health 

support had ceased following the family’s house move and Charlie’s mother was left 

unsupported during this period as she was awaiting a new referral for specialist 

support. The growing mental health difficulties of Charlie’s mother also resulted in 

the disintegration of his wider support system through reduced interaction with 

others, decreased baby-centred social activities and deteriorating environmental 

enrichment. Mother-infant interaction was assessed as low inept at four months 

postpartum. Infant CARE-Index (C-I; Crittenden, 2010) assessment also identified 

that Charlie had become more co-operative and less difficult in his interactions with 

his mother, with proposals that Charlie’s passive presentation was masking 

compulsivity (discussed in section 7.3.2. p.285).  

In conclusion, Charlie’s Butterfly Model highlights that while his 

neurodevelopmental trajectory was compromised between birth and six weeks 

postpartum, overall his neurodevelopment was good despite the multiple adversities 

that he was exposed to between conception and four months postpartum. The model 

also highlights that this dyad’s attachment trajectory was compromised across the 

timeline. The findings in this case again suggest that the number of adversities 

experienced is less significant than the type, timing and/or intensity of adversities 

present. Indeed, despite experiencing more adversities than Alice, Charlie’s 

neurodevelopmental outcomes were significantly better. The model again 

demonstrates how the mental health of the mother influences the 

neurodevelopmental and attachment trajectories of the baby. Maternal interview 

evidence in this case suggested that perfectionism was a key driver in the mental 

health trajectory of the mother, which in turn determined the neurodevelopmental 

trajectory of the baby and attachment trajectory of the dyad. It is further proposed 
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that the research process and ‘Brazelton Experience’ may have provided 

psychoeducational benefits for Charlie’s mother and helped her to protect her baby’s 

neurodevelopment despite the multiple adversities present in the case. It is also 

acknowledged that other positive secondary drivers were present in the early 

postnatal period that may have buffered the impact of the adversities present and 

improved outcomes. It is therefore proposed that a Butterfly Effect was observed 

across the neurodevelopmental and attachment trajectories of this case in response to 

the quality of maternal mental health, but the effect was buffered by secondary 

drivers present.   
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9.2.4 Daisy’s Butterfly Model 

Table 39 (below) summarises this dyad’s multiple adversity exposure between 

conception and four months postpartum. This highlights that the type of adversities 

present remained stable over time, with an increase during trimester two only. 

Notably, four types of adversity were experienced overall. However, the intensity of 

maternal physical health and thoughts related to historical trauma decreased after six 

weeks postpartum.  

 

Type, Timing and Intensity of Adversity Exposure for Daisy 

Adversity Type Trimester 

1 

Trimester 

2 

Trimester 

3 

Birth –  

6wk 

6wk – 

4mth 

Domestic abuse 

 

     

Isolation or 

loneliness 

     

Major life event 

 

 Present    

Mental health 

 

     

Perinatal 

depression 

     

Physical health 

 

Present Present Present Present ↓ Intensity 

Poor nutrition 

 

     

Poverty 

 

     

Stress 

 

 Present    

Historical 

trauma/abuse 

Present Present Present Present ↓ Intensity 

Table 39. Summary of the type, timing and intensity of adversity exposure in Daisy’s 

case.  
 

 

Furthermore, table 40 (p.337) summarises the neurodevelopmental and attachment 

findings across the timeline. Growth measurements and extraneous variables are also 

noted. Both of these tables, and findings from chapters five (p.131) to eight (p.293), 

have been utilised to develop a triangulated visualisation of Daisy’s Butterfly Model 

across the timeline. Figures 40 (p.338) to 42 (p.340) present applied examples of 

these case models in action.  

Adversity Key: Adversity Present  Decreased Intensity  Increased Intensity 



 

                                                                                                                                

Neurodevelopment and Attachment Evidence for Daisy 

Type Pregnancy Birth to 6 weeks postpartum 6 weeks to 4 months postpartum 

Neurodevelopment  

 

NBAS (3 days postpartum): 

Evidence of generally good 

neurodevelopment in utero with some 

compromise. Sensitivity to stimuli and 

some facilitation required. Irritability, 

state fluctuations and tremors 

moderately high. Some paling and 

acrocyanosis of the skin. Ankle clonus 

not elicited. Tonic neck reflex 

hypoactive and Incurvation reflex 

asymmetrical.   

 

NBAS (6 weeks postpartum): 

Evidence of generally good 

neurodevelopment in neonatal period 

with minimal compromise. Tonic neck 

reflex and Moro reflex hypoactive. 

Bayley-III (4 months postpartum): 

Evidence of good infant 

neurodevelopment with average and 

above average outcomes for Cognition, 

Receptive Communication, Expressive 

Communication, Gross Motor and Fine 

Motor. Social-emotional and Adaptive 

behaviour average. 

Dimension 

Cognition 

R.Com. 

E. Com. 

F. Motor 

G. Motor 

Soc-emo. 

Adaptive 

 

Scale Score 

12 

15 

14 

10 

14 

10 

8.7 

Dev. Age 

+11d 

+2m 21d 

+3m 21d 

+1d 

+1m 21d 

- 

- 

Attachment  Questionnaire: General (positive), 

Baby (positive), Attachment 

(ambivalent). 

Interview: Predominantly ambivalent.  

Questionnaire (birth): Baby 

(ambivalent), Attachment (positive). 

Questionnaire (6 weeks): General 

(positive), Baby (positive), Attachment 

(positive). 

Interview: Predominantly ambivalent. 

CI: Global Synchrony 4 (Risk). 

 

 

Questionnaire: General (positive), 

Baby (positive), Attachment (positive).  

Interview: Predominantly positive.  

CI: Global Synchrony 6 (Inept). 
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  Interaction Type 

Sensitivity 

Controlling-covert 

Controlling-overt 

Unresponsive-active 

Unresponsive-passive 

Cooperative  

Compulsive  

Difficult  

Passive 

C-I Score 

3 

6 

1 

2 

2 

2 

0 

10 

2 

Interaction Type 

Sensitivity 

Controlling-covert 

Controlling-overt 

Unresponsive-active 

Unresponsive-passive 

Cooperative  

Compulsive  

Difficult  

Passive 

C-I Score 

6 

5 

0 

1 

2 

6 

0 

5 

3 

 Growth 

Growth Key 

Decrease Stable Increase 

Around birth Around 6 weeks Around 4 months 

Head Length Weight Head Length Weight Head Length Weight 

2nd-9th p 2nd-9th p 9th p  

 

25th-50th 

↑2½ p 

0.4th-2nd 

↓¾ p 

9th-25th 

↑½ p 

50th-75th 

↑¾ p 

9th-25th 

↑1½ p 

25th 

↑½ p 

Extraneous variables Exposure to Aspirin, Salbutamol and 

Beclomethasone in utero. Exposure 

to spinal Anaesthetic during 

caesarean section. Blood from cord 

showed some crossover of rhesus 

positive (mother) and rhesus negative 

(Daisy), but no concerns.   

Regurgitated milk when feeding from 

birth to three weeks postpartum. Hip 

scan conducted as Daisy was breech in 

womb, but no concerns.  

 

Table 40. Summary of Daisy’s neurodevelopment and attachment evidence.
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Figure 40. Daisy’s Butterfly Model from conception to birth.   
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Figure 41. Daisy’s Butterfly Model from birth to six weeks postpartum.   
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Figure 42. Daisy’s Butterfly Model from six weeks to four months postpartum.   
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Daisy’s Butterfly Model, presented across figures 40 (p.338) to 42 (p.340), shows 

that her neurodevelopmental trajectory was somewhat compromised around birth, 

but was generally good thereafter. She also ranked highest out of the five babies for 

global neurodevelopmental performance around four months postpartum. However, 

the dyad’s attachment trajectory was compromised across the timeline, with mother-

infant interactions assessed as the poorest of all the dyads around six weeks 

postpartum. Considering that this dyad was exposed to the lowest number of overall 

adversities (n=4) out of all five cases, their attachment trajectory again supports the 

suggestion that the number of adversities present is less significant than their type, 

timing and/or intensity. Given the dichotomous finding that this case ranked the 

highest for neurodevelopment, but one of the lowest for attachment development, it 

is important to explore what deeper insights Daisy’s triangulated data and Butterfly 

Model offer.  

Daisy’s primary caregiver was a 39-year-old, university educated, mother with an 

above average income. She was also responsible for one other child under school 

age. Daisy was born full-term at 39 weeks and one day gestation, spending one-week 

and five days longer in utero than Alice. Maternal nutrition was also good during 

pregnancy. Therefore, gestational length and nutritional quality may have protected 

Daisy’s prenatal neurodevelopment. It is also noteworthy that whilst Daisy was 

exposed to acute maternal stress during trimester two, her NBAS assessment at three 

days postpartum showed good neurodevelopment overall. However, it was noted that 

sensitivity to certain stimuli, irritability and a moderately high level of tremors was 

observed; suggesting some priming of the nervous system in utero. Daisy performed 

well in her subsequent NBAS assessment around six weeks and her Bayley-III 

assessment showed good neurodevelopmental outcomes around four months; with 

average, or above average, performance for her age observed. In fact, Daisy was 

ranked highest out of all five babies for global neurodevelopmental performance 

around four months. Therefore, Daisy’s Butterfly Model reflects that her 

neurodevelopmental trajectory was not significantly affected by the multiple 

adversities that she was exposed to between conception and four months postpartum.  
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However, the model also highlights that several positive secondary drivers were 

present postnatally that may have protected her neurodevelopment: regular 

interactions with others, regular baby-centred social activities and good 

environmental enrichment. It is also noteworthy that Daisy’s mother showed great 

interest when observing Daisy’s NBAS assessments, at three days and six weeks 

postpartum, and reported gaining insights about Daisy’s early neurodevelopment 

through these which helped her to support her baby’s caregiving. Therefore, Daisy’s 

mother was actively invested in promoting her neurodevelopment from the outset, 

which was supplemented by other secondary drivers.  

Nevertheless, Daisy’s Butterfly Model shows that this dyad’s attachment trajectory 

was compromised between conception and four months postpartum. It was observed 

that whilst Daisy’s mother reported explicitly positive thoughts and feelings about 

her baby prenatally, she was the only mother to express ambivalent feelings about 

attachment during pregnancy. Her predominant maternal reflections were also 

ambivalent prenatally. In addition to maternal-foetal interactions being absent, the 

prenatal IWM of Daisy’s mother (see figure 40, p.338) shows that she detached from 

her baby to preserve the self and stabilise her intrapsychic conflicts, which centred 

around the pregnancy and beyond. This mother presented as the polar opposite to 

Bella’s mother during interview; finding it difficult to describe her baby and showing 

resistance to reflect on their relationship. She also referred to the baby as “it”, which 

suggests that foetal identity had yet to formalise for the mother. Indeed, the IWMs of 

this mother between conception and six weeks postpartum, and her interview 

evidence, highlight that this pregnancy was overshadowed by the fear that mother 

and/or baby may not survive. Thus, avoiding attaching to her baby appeared to be a 

strategy adopted by Daisy’s mother to self-preserve until she was sure that they were 

both safe. However, this proved detrimental to the early relationship of the dyad, 

with mother-infant interaction assessed as at risk around six weeks postpartum.  

However, Daisy’s Butterfly Model shows that between six weeks and four months 

postpartum the attachment trajectory improved for this dyad. During this period 

Daisy’s mother made a full recovery in her health and was discharged by specialists 

overseeing her medical care, which she identified as the “all clear” that she needed 
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to be able to move on with her life. This adjusted the IWM of the mother as she 

began to contextualise the perinatal trauma that she had experienced in the past and 

how this had overshadowed her latest pregnancy and early postnatal period with 

Daisy. She also expressed insight that she would have benefitted from psychological 

support during the perinatal period and recommended that this is routinely offered to 

mother’s who suffer from serious or life-threatening medical conditions during 

pregnancy. Retrospectively, Daisy’s mother also recognised that being able to 

breastfeed her baby for the first two days post-birth had nurtured attachment 

development.  

Her IWM also highlights positive adjustments between six weeks and four months 

postpartum, which focuses on repair, reworking the beginning and nurturing 

attachment development. She also attended a baby massage course with Daisy: an 

intervention arranged by her Health Visitor, in addition to regular baby-centred 

social activities. This shift in the IWM of the mother adjusted her engagement with 

her baby within the Dyadic Interface, with mother-infant interaction assessed as 

high-inept around four months postpartum. Whilst this suggests that the dyad may 

still benefit from further parent-infant intervention, it is a significant improvement 

from what was observed around six weeks postpartum. It is also noteworthy that 

Daisy’s mother was consistently positive about her baby, attachment and in her 

predominant reflections between six weeks and four months postpartum, which is the 

only occasion this was observed in any of the five cases. This offers hope for the 

dyad’s attachment trajectory going forward.  

In conclusion, Daisy’s Butterfly Model highlights that while her attachment 

trajectory was compromised between conception and four months postpartum, her 

neurodevelopment was good despite the multiple adversities that she was exposed to 

across the timeline. Daisy’s developmental trajectories were the most dichotomous of 

all the cases, with her ranking the best for global neurodevelopment around four 

months and poorest for mother-infant interaction around six weeks postpartum. 

Given that this dyad experienced the lowest number of adversities out of the five 

cases (two adversities throughout, peaking to four adversities during trimester two 

only), the findings in this case once again suggest that the number of adversities 
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experienced is less significant than the type, timing and/or intensity of adversities 

present. Indeed, despite experiencing less adversities than any of the other cases, this 

dyad’s attachment trajectory was significantly poorer between conception and six 

weeks postpartum, with evidence of improvement thereafter. Whilst the model 

highlights that the mental health of the mother in this case did not significantly 

impinge on the neurodevelopmental trajectory of the baby, the model does 

demonstrate the impact of maternal mental health on the dyad’s attachment 

trajectory. Maternal interview evidence in this case suggested that historical 

(perinatal) trauma related to maternal physical health was a key driver in the mental 

health trajectory of the mother, which in turn determined the attachment trajectory of 

the dyad. It is also proposed that baby massage, the research process and the 

‘Brazelton Experience’ may have provided psychoeducational benefits for Daisy’s 

mother and helped her to protect her baby’s neurodevelopment and begin to repair 

their early relationship despite the multiple adversities present in the case. It is 

therefore proposed that a Butterfly Effect was observed across the 

neurodevelopmental and attachment trajectories of this case in response to the quality 

of maternal mental health, but the effect was buffered by secondary drivers present.   
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9.2.5 Eric’s Butterfly Model 

Table 41 (below) summarises this dyad’s multiple adversity exposure between 

conception and four months postpartum. This highlights that adversities generally 

increased in type over time, with a slight decrease during trimester two and three as 

stress subsided. Notably, seven types of adversity were experienced overall. It is 

noteworthy that the intensity of maternal mental health difficulties increased after 

birth, then decreased after six weeks postpartum.  

 

Type, Timing and Intensity of Adversity Exposure for Eric 

Adversity Type Trimester 

1 

Trimester 

2 

Trimester 

3 

Birth - 

6wk 

6wk –  

4mth 

Domestic abuse 

 

    Present 

Isolation or 

loneliness 

     

Major life event 

 

     

Mental health 

 

Present Present Present ↑ Intensity ↓ Intensity 

Perinatal 

depression 

    Present 

Physical health 

 

Present Present Present Present  

Poor nutrition 

 

   Present  

Poverty 

 

     

Stress 

 

Present   Present Present 

Historical 

trauma/abuse 

Present Present Present Present Present 

Table 41. Summary of the type, timing and intensity of adversity exposure in Eric’s 

case.  
 

 

Furthermore, table 42 (p.347) summarises the neurodevelopmental and attachment 

findings across the timeline. Growth measurements and extraneous variables are also 

noted. Both of these tables, and findings from chapters five (p.131) to eight (p.293), 

have been utilised to develop a triangulated visualisation of Eric’s Butterfly Model 

across the timeline. Figures 43 (p.348) to 45 (p.350) present applied examples of 

these case models in action.  

Adversity Key: Adversity Present  Decreased Intensity  Increased Intensity 



 

                                                                                                                                

Neurodevelopment and Attachment Evidence for Eric 

Type Pregnancy Birth to 6 weeks postpartum 6 weeks to 4 months postpartum 

Neurodevelopment  

 

NBAS (3 days postpartum): 

Evidence of generally good 

neurodevelopment in utero with some 

compromise. Sensitivity to stimuli and 

frequent brief timeout. Mild 

irritability. Sneezes during social-

interaction. Moderately high tremors. 

Ankle clonus not elicited. Placing 

reflex hypoactive. 

 

NBAS (6 weeks postpartum): 

Evidence of significantly compromised 

neurodevelopment in neonatal period. 

Increased irritability, peak of 

excitement, rapidity of build-up, 

lability of states and cost of attention. 

Decreased alertness, consolability, 

self-quietening, energy and endurance. 

Eric was generally unavailable.  

Bayley-III (4 months postpartum): 

Evidence of good infant 

neurodevelopment with average and 

above average outcomes for Cognition, 

Receptive Communication, Expressive 

Communication and Gross Motor. Fine 

Motor slightly below chronological age. 

Social-emotional high-average. 

Adaptive behaviour low-average. 

 

Dimension 

Cognition 

R.Com. 

E. Com. 

F. Motor 

G. Motor 

Soc-emo. 

Adaptive 

Scale Score 

12 

13 

13 

9 

14 

11 

9.6 

 

Dev. Age 

+14d 

+1m 24d 

+2m 24d 

- 6d 

+1m 24d 

- 

- 

Attachment  Questionnaire: General (positive), 

Baby (positive), Attachment (positive). 

Interview: Predominantly ambivalent.  

Questionnaire (birth): Baby 

(positive), Attachment (positive). 

Questionnaire (6 weeks): General 

(negative), Baby (neutral), Attachment 

(neutral). 

Interview: Predominantly ambivalent. 

CI: Global Synchrony 5 (Inept). 

Questionnaire: General (neutral), Baby 

(positive), Attachment (positive).  

Interview: Predominantly ambivalent.  

CI: Global Synchrony 6 (Inept). 
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  Interaction Type 

Sensitivity 

Controlling-covert 

Controlling-overt 

Unresponsive-active 

Unresponsive-passive 

Cooperative  

Compulsive  

Difficult  

Passive 

C-I Score 

6 

4 

1 

2 

1 

4 

0 

8 

2 

Interaction Type 

Sensitivity 

Controlling-covert 

Controlling-overt 

Unresponsive-active 

Unresponsive-passive 

Cooperative  

Compulsive  

Difficult  

Passive 

C-I Score 

6 

3 

0 

5 

0 

5 

3 

2 

4 

 Growth 

Growth Key 

Decrease Stable Increase 

Around birth Around 6 weeks Around 4 months 

Head Length Weight Head Length Weight Head Length Weight 

0.4th-2nd p 2nd p 2nd-9th p  

 

9th-25th 

↑2p 

2nd-9th 

↑¼ p 

2nd-9th 

= p 

25th 

↑¼ p 

9th 

↑¾ p 

9th-25th 

↑¾ p 

Extraneous variables Exposure to Prozac and Aspirin in 

utero. Signs of foetal distress during 

labour with heart rate dropping. 

Exposure to Entonox, Pethidine and 

spinal Anaesthetic during labour and 

general Anaesthetic during 

emergency caesarean section.  

Colic, constipation, reflux, feeding 

issues and sleep issues from birth. 

Query milk allergy. Gavison, Infacol 

and Nutramigen Lipil milk used.  

Colic, reflux and feeding issues. 

Neocate milk and Omeprazole used.  

Table 42. Summary of Eric’s neurodevelopment and attachment evidence.
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Figure 43. Eric’s Butterfly Model from conception to birth.   
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Figure 44. Eric’s Butterfly Model from birth to six weeks postpartum.   
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Figure 45. Eric’s Butterfly Model from six weeks to four months postpartum.   

 

Note: ‘Baby wearing’ refers to Eric’s mother carrying him via a sling to increase the 

time spent in close bodily contact and interaction.  
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Eric’s Butterfly Model, presented across figures 43 (p.348) to 45 (p.350), shows that 

his neurodevelopmental trajectory was somewhat compromised around birth, 

significantly compromised around six weeks, but was good overall at four months. 

This is significant because Eric was exposed to more adversities (n=7) than Alice, 

yet his neurodevelopmental trajectory was considerably better. This again suggests 

that the number of adversities present is less significant than their type, timing and/or 

intensity. Indeed, like Alice and Bella, Eric was also exposed to domestic abuse, but 

his exposure began later than both and operated at a less intense level. This meant 

that his neurodevelopment was not affected by this type of adversity prenatally. The 

delayed exposure at a lower intensity may also have allowed his postnatal 

neurodevelopment to progress further before this interrupting factor was present, 

with the lower frequency allowing more time for his nervous system to repair and 

recover between incidents. These cross-case comparisons again suggest that a dose-

response relationship exists between domestic abuse exposure and early 

neurodevelopment, with exposure that begins prenatally and/or increases in intensity 

postnatally proving most pervasive to neurodevelopment. Notably, the cross-case 

rank order of global neurodevelopmental shows that Alice performed the poorest, 

followed by Bella, then Eric. It is therefore proposed that a Butterfly Effect was 

observed across the neurodevelopmental trajectories of these babies in response to 

domestic abuse exposure.   

Eric’s triangulated data highlights that his primary caregiver was a 33-year-old, 

university educated, mother with an above average income. She was also responsible 

for one other child under school age.  Eric was born full-term, but early, at 37 weeks 

and two days gestation; making him the youngest of all the babies and notably one 

day younger than Alice. He was also a small baby (2.75kg), weighing just 0.43kgs 

more than Alice at birth. Eric’s Butterfly Model highlights that although he spent one 

day less in utero than Alice, his prenatal neurodevelopment was significantly better 

than hers. However, maternal nutrition was notably good during Eric’s pregnancy, 

unlike Alice’s. Whilst he was exposed to acute maternal stress during trimester one, 

his NBAS assessment at three days postpartum showed good neurodevelopment 

overall. However, observation of moderately high tremors and other indicators 
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suggests that some priming of the nervous system occurred in utero.  Therefore, 

cross-case comparisons suggest that a shorter gestational length around 37 weeks 

does not necessarily compromise prenatal neurodevelopment if maternal nutrition 

has been good and stress minimal during pregnancy.  

Nevertheless, Eric’s NBAS assessment around six weeks postpartum showed 

significant compromise, which does not fit with his neurodevelopmental trajectory 

before or after this time. As table 42 (p.347) summarises, Eric suffered from colic, 

constipation, reflux, skin and sleep issues from birth. Notably his neurobehavioral 

performance reflected an increased lability of states, irritability, reduced endurance 

and general unavailability. Eric’s Butterfly Model also highlights that maternal 

mental health difficulties increased between birth and six weeks and environmental 

enrichment was poor. Therefore, the positive secondary drivers present (regular 

baby-centred social activities and interactions with others), were not enough to buffer 

the impact of multiple adversities on Eric’s neurodevelopmental trajectory during 

this period. Thus, suggesting that the forces flowing through the IWMs of mother 

and baby were more powerful than any positive secondary drivers.  

However, despite Eric’s ongoing health issues after six weeks postpartum, his 

Bayley-III scores indicated that he was performing around or above average at four 

months. Eric’s Butterfly Model shows that he experienced regular baby-centred 

social activities with his mother and improving environmental enrichment between 

six weeks and four months. Notably his mother’s mental health steadily improved 

across the timeline in response to increased medication and psychiatric support. 

Eric’s mother also reported an interest in engaging with Eric more during this time, 

which was facilitated by baby wearing via a sling. Whilst Eric’s neurodevelopmental 

trajectory was not significantly compromised during this period, it cannot be ignored 

that his exposure to domestic abuse also began at this time. His Butterfly Model also 

highlights that Eric directly experienced negative interactions with his father during 

this time. As discussed previously, whilst Eric’s neurodevelopmental outcomes were 

within the average range around four months, he ranked third lowest in global 

neurodevelopmental performance behind Alice and Bella: all babies exposed to 
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domestic abuse. Therefore, the potential of his neurodevelopmental trajectory may 

have been hindered by the emergence of this adversity after six weeks postpartum.  

Additionally, Eric’s Butterfly Model shows that this dyad’s attachment trajectory 

was compromised between conception and four months postpartum. It was observed 

that whilst Eric’s mother reported explicitly positive thoughts and feelings about her 

baby prenatally and around birth, her predominant maternal reflections were 

consistently ambivalent throughout the study’s timeline. In addition to maternal-

foetal interactions being absent, the IWMs of Eric’s mother between conception and 

six weeks postpartum show that she detached from her baby to preserve the self and 

stabilise her intrapsychic conflicts. Whilst these inner conflicts were mainly self-

focused during pregnancy, postnatally they centred around this mother’s short 

hospitalisation around one-week postpartum that resulted in a short separation from 

her newborn. This incident appears to have interrupted the initial good start in 

attachment development reported post-birth. Furthermore, the combination of bottle 

feeding and daily childcare support from family during the first few weeks 

postpartum appears to have compounded the downward attachment trajectory of this 

dyad by facilitating Eric’s mother to assume the “hands off” approach she pre-

planned during pregnancy. This was undoubtedly exacerbated by the decline in 

mental health that this mother was also experiencing during this period and 

collectively influenced the quality of her interactions with her baby, which were 

assessed at low inept around six weeks postpartum; indicating a need for 

intervention.  

Interestingly, Eric’s mother also shifted from being explicitly positive about her baby 

and attachment around birth to explicitly neutral about both around six weeks 

postpartum. A shift to a neutral stance about the baby was also observed in Bella’s 

case around this time, while a positive shift in attachment was observed in Alice’s 

and Charlie’s cases. Therefore, cross-case comparisons suggest that between birth 

and six weeks postpartum the mother-baby relationship is particularly vulnerable: 

presenting a critical window for protection, prevention and intervention. Eric and 

Bella’s cases also suggest that neutral maternal reflections about the baby and/or 
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attachment, as opposed to negative, is less detrimental to the dyadic relationship and 

may protect the potential of the attachment trajectory going forward.   

Accordingly, Eric’s postnatal models reflect an upturn in this dyad’s attachment 

trajectory around six weeks postpartum onwards. It is notable that this coincided with 

maternal medication and psychiatric support increasing, which in turn improved 

maternal mental health across the timeline. Eric’s mother also reported that baby 

wearing (via a sling) had helped her to feel more connected to him and she described 

increasing genuine pleasure when interacting with him. Indeed, mother-infant 

interaction was assessed as slightly improved around four months, but the dyad’s 

high inept interactions suggest that the dyad would still have benefitted from an 

intervention that positively nurtured their interactions and relationship. Indeed, the 

IWM of Eric’s mother continued to show inner conflicts and ambivalence about the 

baby around four months postpartum, which highlights the need for a mother-infant 

intervention directed at the dyadic interface that has the potential to adjust the IWMs 

of mother and baby at a deeper psychological level. 

Cross-case comparisons of Daisy’s and Eric’s early attachment trajectories show that 

repair and recovery is possible. Eric’s case also highlights that effectively combining 

medication and psychological support for the mother can serve to protect the mother-

baby relationship. It is noteworthy that this was the only case that benefitted from 

maternal psychological support consistently, or at all. Indeed, Charlie’s mother was 

prescribed medication following her PND diagnosis, but psychological support was 

absent. Therefore, comparing these two cases suggests that psychological support is a 

critical factor for maternal mental health recovery and early attachment repair. Eric’s 

case also demonstrates that baby wearing (via a sling or wrap) can serve as a simple 

cost-effective intervention that promotes attachment development. Unfortunately, 

this dyad was not offered a professionally led parent-infant intervention that could 

have supported early attachment development. Notably, only one of the five cases 

(Daisy) benefitted from such an intervention. 

In conclusion, Eric’s Butterfly Model highlights that while his neurodevelopmental 

trajectory was compromised between birth and six weeks postpartum, overall his 

neurodevelopment was good despite the multiple adversities that he was exposed to 
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between conception and four months postpartum. The model also highlights that this 

dyad’s attachment trajectory was compromised across the timeline but showed some 

improvement after six weeks postpartum. The findings in this case again suggest that 

the number of adversities experienced is less significant than the type, timing and/or 

intensity of adversities present. Indeed, despite being born earlier and experiencing 

more adversities than Alice, Eric’s neurodevelopmental outcomes were significantly 

better. The model again demonstrates how the mental health of the mother influences 

the neurodevelopmental and attachment trajectories of the baby. Maternal interview 

evidence in this case suggested that the chronic mental health trajectory of the 

mother determined the neurodevelopmental trajectory of the baby and attachment 

trajectory of the dyad. It is also proposed that a combination of medication, 

psychiatric support, baby wearing (via a sling) and the ‘Brazelton Experience’ may 

have helped to protect these outcomes somewhat despite the multiple adversities 

present in the case. It is therefore proposed that a Butterfly Effect was observed 

across the neurodevelopmental and attachment trajectories of this case in response to 

the quality of maternal mental health, but the effect was buffered by secondary 

drivers present.    

  

9.3  Catching Butterflies 

The Butterfly Models for each case highlight that Butterfly Effects evolved 

differently across neurodevelopmental and attachment trajectories despite the same 

type of adversity exposures. Table 43 (p.356) provides a cross-case overview of the 

Butterfly Effects observed in these trajectories between conception and four months 

postpartum. Notably, the levels of compromise proposed are qualitative judgements 

based on the triangulated data in each case and are intended to visualise the timing 

and strength of the Butterfly Effects observed. Thus, the Butterfly Effect is strongest 

when compromise is high and weakest or absent when compromise is low.  

Within-case comparisons show that the quality of neurodevelopment and attachment 

evolved differently in each case. For example, in Alice’s case a strong Butterfly 

Effect emerged in her neurodevelopmental trajectory prenatally and maintained 

postnatally. However, a moderate Butterfly Effect emerged in her attachment 

trajectory prenatally, reduced in strength neonatally, then increased in strength 
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thereafter. Whereas in Bella’s case a minimal Butterfly Effect was observed across 

her neurodevelopmental trajectory, whilst her attachment trajectory showed a 

Butterfly Effect beginning subtly prenatally and building in strength postnatally. 

However, it is posed that the sensitive global synchrony observed in this case limited 

the strength of the Butterfly Effect postnatally. 

 

Quality of Neurodevelopment and Attachment 

 Neurodevelopment Attachment 

 Pregnancy >6 weeks >4 months Pregnancy >6 weeks >4 months 

Alice 3 5 5 3 5 5 

Bella 8 8 9 8 8 9 

Charlie 5 2 6 5 2 6 

Daisy 4 2 2 4 2 2 

Eric 4 5 5 4 5 5 

Table 43. Overall level of compromise observed in neurodevelopment and 

attachment trajectories between conception and four months postpartum. 
 

Level of Compromise Key 

High Moderate Low 
 

Note: The numbers in table 43 denote the number of adversities experienced.  

 

Table 43 (p.356) also demonstrates that Alice experienced the greatest 

neurodevelopmental compromise across the timeline. However, cross-case 

comparisons of Butterfly Models highlight that Alice experienced fewer protective 

factors postnatally (including baby-centred social activities and environmental 

enrichment). Cross-case comparisons of attachment trajectories also show fluctuating 

Butterfly Effects in every case. Again, these Butterfly Models suggest that the 

trajectory of attachment mirrors the trajectory of maternal mental health which is 

itself influenced by the adversities most significant to each mother in real-time. 

Notably, the reduced Butterfly Effect observed in Daisy and Eric’s attachment 

trajectories between six weeks and four months postpartum coincides with improved 

maternal mental health and interventions: baby massage (Daisy), increased maternal 

medication, psychiatric support and baby wearing (Eric).  

Cross-case comparisons highlight that the number of adversities was not the best 

predictor of the level of compromise observed across neurodevelopment or 
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attachment. Indeed, Bella experienced the most adversities but faired one of the best. 

This suggests that neurodevelopment and attachment have specific sensitivities to the 

type, timing and intensity of adversities and protective factors present. Also, that 

these trajectories respond to adversities and protective factors in real-time between 

conception and four months postpartum. This highlights that interventions need to be 

implemented early, empirically designed, dual-focused and dyadically-based. Also, 

that future research should longitudinally capture multiple adversity, 

neurodevelopmental and attachment trajectories in real-time to advance knowledge. 
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CHAPTER 10  KEY FINDINGS 

 

10.1  Introduction 

Through the process of triangulating multi-modal cross-case data and theoretical 

integration a grounded theoretical model emerged: The Butterfly Model, as discussed 

in chapter nine (p.297). The current chapter summarises the key findings from 

Project Butterfly by answering the principle research question (section 10.2 p.359), 

secondary research questions (section 10.3 p.361) and highlights other findings 

observed (section 10.4 p.367). 

 

10.2  Answering the Principle Research Question 

This doctoral research endeavoured to answer the principle question: Can a Butterfly 

Effect be observed in the neurodevelopmental and attachment trajectories of babies 

exposed to multiple adversities from conception to four months postpartum?  

As discussed at the outset of this thesis, the ‘Butterfly Effect’ was first coined by 

Lorenz (1972), an American mathematician and meteorologist, who proposed that 

within unstable environments, like a weather system, a small initial event can 

amplify and result in much greater consequences. He proposed that metaphorically 

the flap of a butterfly’s wings in Brazil could result in a tornado in Texas. When 

applying this notion to human development, research has found that Adverse 

Childhood Experiences can negatively affect lifespan development. However, most 

studies are retrospective with adult participants; few have endeavoured to capture the 

Butterfly Effect in real-time by tracking how early development responds to 

adversities from conception onwards. This doctoral research appears the first to 

prospectively observe any Butterfly Effects emerging within neurodevelopmental 

and attachment trajectories, in response to multiple adversities, between conception 

and four months postpartum.   

Although some evidence of emerging Butterfly Effects was observed in these five 

cases, findings should be considered tentatively due to the limited cases and brief 

follow-up period. However, the findings may prove important for hypothesis 

generating in future studies. 
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In these cases, the type, timing and intensity of adversities present was found to be 

more influential than the number of adversities alone. This suggests that adversities 

are not weighted equally and should not be counted as such. Idiosyncratic findings 

showed that adversities are subjective and maternal perceptions of an adversity 

somewhat determines its impact on the mother and the baby. Cross-case comparisons 

revealed a shared Butterfly Effect across all five cases in relation to maternal mental 

health, particularly in relation to attachment. The Butterfly Effect observed in the 

neurodevelopmental and/or attachment trajectories of each baby mirrored the timing 

and intensity of the most significant adversities, identified via maternal interviews, 

affecting the mental health of the mother in each case. This underscores the 

importance of talking to mothers about adversity and the need for maternal mental 

health support being readily available to every mother; especially those facing 

multiple adversities. Moreover, the Butterfly Effect observed in the 

neurodevelopment of four of the five babies suggested that protective factors, 

including baby-centred social activities and environmental enrichment, countered 

this effect; evidenced by average-above average Bayley-III scores by four months 

postpartum.   

Furthermore, in three of the five cases domestic abuse exposure occurred. A dose-

response effect was observed in the rank order of the global neurodevelopmental 

performance of these three babies around four months postpartum; with the baby 

exposed the earliest and most intensively demonstrating the poorest outcomes and 

the baby exposed the latest and least intensively demonstrating the best performance 

by age four months. It is important to add that minimal neurodevelopmental 

compromise was observed in one of these babies (Bella) across the timeline and the 

neurodevelopmental outcomes of two babies (Bella and Eric) were within the 

average range at four months postpartum. However, both these babies were exposed 

to domestic abuse postnatally and less intensively. Several factors may explain these 

findings including that prenatal domestic abuse is more pervasive to 

neurodevelopment, the length or intensity of exposure is significant, protective 

factors were present in Bella’s and Eric’s case, and/or other adversities were 

contributing to the poor neurodevelopment observed in Alice across the timeline. 

Also, neither Bella’s nor Eric’s mother considered themselves to be subject to 
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domestic abuse despite their ISA-Scotland responses indicating otherwise. Therefore, 

maternal perceptions of these adversities may be significant.   

Cross-case comparisons also showed that poor maternal nutrition during pregnancy 

was pervasive to foetal neurodevelopment and the Butterfly Effect appeared to be 

amplified when domestic abuse was also present. Cross-case comparisons suggest 

that good prenatal maternal nutrition offers protective factors for foetal 

neurodevelopment in the context of multiple adversities.  

The Butterfly Model that emerged from the data in these cases also highlighted that 

the presence and quality of secondary drivers (interventions, baby-centred social 

activities, environmental enrichment and interaction with others) held the potential to 

amplify or negate Butterfly Effects resulting from multiple adversity (primary 

drivers) exposure between conception and four months postpartum.  

 

10.3  Answering the Secondary Research Questions 

Notably, seven secondary research questions were also posed. The triangulated 

multi-model mixed-methods data revealed the following findings for each question:  

Question 1: What neurodevelopmental trajectories do these babies follow from 

conception to four months postpartum?   

Evidence of compromise was observed in the neurodevelopmental trajectories of all 

five of the dyads in this sample. Moderate to high foetal neurodevelopmental 

compromise was observed in three of the five cases at three days postpartum via the 

NBAS (Alice, Daisy and Eric) with low compromise observed in Bella and Charlie. 

However, high compromise was noted in three cases around six weeks (Alice, 

Charlie and Eric), with low compromise noted in Bella and Daisy. Nevertheless, four 

of the five babies (Bella, Charlie, Daisy and Eric) demonstrated good 

neurodevelopmental performance around four months despite the multiple 

adversities they were exposed to across the timeline. This statement is not dismissing 

the fact that the outcomes of all five babies would presumably have been better had 

they not been exposed to any adversities but recognises that four of the babies 

perhaps faired better than what may be expected from their case histories. The rank 
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order of the global neurodevelopmental performance of these babies around four 

months postpartum also corroborates that the type, timing and intensity of adversities 

present in the cases were more significant than the number of adversities alone; with 

the rank order of best to worst performance not correlating with adversity exposure 

from least to most.  

These outcomes also suggest that protective factors were present in Bella, Charlie, 

Daisy and Eric’s cases, but less so in Alice’s case. Indeed, in Alice’s case cognition 

and language development was significantly compromised across the timeline. Also, 

whilst neurodevelopmental outcomes were generally good for four of the infants at 

four months, all five infants demonstrated slightly compromised fine motor 

development at this time. Nevertheless, the Butterfly Model for each case, presented 

in chapter nine (p.297), suggests that protective factors included maternal 

interventions (medication, psychological and medical support, feelings diary), 

mother-infant interventions (baby massage and baby wearing via a sling or wrap), 

regular baby-centred social activities shared by the dyad, environmental enrichment 

and positive interactions with others. Maternal feedback also highlighted that all five 

mothers had gained insights about their baby’s neurodevelopment and caregiving 

needs through the research process and ‘Brazelton Experience’. It is therefore 

proposed that an intervention effect may have inadvertently been introduced through 

the research experience and methods used. 

 

Question 2: What attachment trajectories do these dyads follow from conception to 

four months postpartum?  

Evidence of compromise was observed in the attachment trajectories of all five of the 

dyads in this sample. It was found that the mental health trajectory of the mother was 

the most significant primary driver influencing the attachment trajectory of the dyad 

between cases. However, maternal interviews revealed that the trajectory of maternal 

mental health was associated with specific adversities within cases. All mothers 

expressed predominantly ambivalent or negative reflections via interviews across the 

timeline despite often reporting explicitly positive reflections about their baby and 

attachment via questionnaires. Interestingly, two of the mothers expressed explicitly 
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neutral reflections about their babies around six weeks postpartum but returned to a 

positive position thereafter. The triangulated analyses suggest that maternal 

neutrality may serve to protect the future relationship of the dyad.  Furthermore, 

detachment from the baby was observed in three of the five cases prenatally. 

Notably, these three dyads demonstrated the poorest global synchrony at six weeks 

postpartum and faced the most significant challenges in attachment development of 

the five cases. This highlights the need for intervention to begin prenatally. 

Notably, Bella’s was the only case in which the mother shared rich descriptions of 

the baby prenatally and reported talking to her baby regularly. She also expressed a 

deep love for her unborn baby. Consequently, Bella and her mother demonstrated the 

best global synchrony postnatally, with mother-infant interactions assessed as 

sensitive around six weeks postpartum. This finding is significant considering they 

experienced the highest number of adversities of all the dyads. Conversely, Daisy’s 

mother shared very limited descriptions of her baby prenatally, did not interact with 

her unborn baby and referred to her as “it”. The interactions of this dyad were 

assessed as at risk around six weeks postpartum, which is perhaps unsurprising. 

However, it is noteworthy that this dyad experienced the lowest number of 

adversities of the five cases. Therefore, these findings reiterate that the type, timing 

and intensity of adversity exposure is more significant than the number of adversities 

experienced. Cross-case analyses also show that prenatal maternal thoughts, feelings 

and behaviours influenced the dyads’ postnatal interactions and attachment 

trajectories.  Nevertheless, postnatal repair was observed in the attachment 

trajectories of two dyads, while decline was observed in the other three cases. In all 

cases, the attachment trajectories of the dyad mirrored the trajectory of maternal 

mental health. Furthermore, clear associations were found between specific 

adversities and the mental health of the mother in all cases, which supports the 

proposal that adversities are subjective and not weighted equally in a developmental 

context.  

 

Question 3: What adversities, including type, timing and intensity, are reported by 

these dyads?    
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As this was a prospective study it presented the initial challenge of anticipating 

which adversities may arise in the cases and pre-planning for each through the 

questions asked and measures used. With any study the researcher is tasked with 

silencing noise during data analysis to listen to what the most significant data is 

saying. After considering the evidence, ten adversities were identified as common 

threads across cases in this sample: domestic abuse, isolation or loneliness, major life 

events, maternal mental ill-health, perinatal depression, maternal physical ill-health, 

poor maternal nutrition, poverty, maternal stress and historical trauma and/or abuse. 

Cross-case comparisons showed examples of such insults from conception to four 

months postpartum. Whilst fluctuations in the number of adversities present was 

observed within cases across the timeline, cross-case comparisons revealed a general 

upward trend with the number of adversities experienced increasing over time; thus, 

dyads experienced more adversities around four months postpartum than they did at 

conception. Daisy’s case was the sole exception to this, with adversities peaking 

during trimester two only and returning to the conceptual baseline for the remainder 

of the study. The intensity of adversities varied within and between dyads across the 

timeline and were observed interacting with each other. Indeed, maternal stress was 

found to be both a causal and consequential adversity that closely interacted with 

other adversities and triggered change; particularly in maternal mental health.  

Furthermore, it was observed that a sudden increase or decrease in adversities 

coincided with changes in maternal mental health. It is not posed that the number of 

adversities caused mental health to improve or decline, but rather a change in a 

significant adversity to the mother was often accompanied by a cluster of associated 

adversities emerging or extinguishing. For example, during trimester three Charlie’s 

mother reported five adversities. Notably, four of these were inter-related: mental 

health, isolation and loneliness, prenatal depression and stress. However, post-birth 

Charlie’s mother experienced a sudden improvement in her mental health which 

extinguished stress and enabled her to socialise more which also extinguished 

isolation and loneliness. Thus, adversities dropped from five to two. Conversely, 

during trimester three Eric’s mother reported three adversities related to mental 

health, physical health and historical trauma. However, between birth and six weeks 

postpartum her mental health declined which triggered stress and poor dietary self-
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care. Thus, adversities increased from three to five. Therefore, sudden increases in 

the number of adversities and/or emergence of stress may help identify mothers and 

babies at risk.    

 

Question 4: What other interrupting factors are reported by these dyads?  

The other interrupting factors reported by these dyads included foetal growth 

restriction, gestational length, exposure to prescribed maternal drugs in utero, 

obstetric drug exposure, caesarean section, the birth experience, low birth weight, 

poor infant growth, infant ill-health, infant medication, infant sleep issues, feeding 

difficulties, parity and separation of mother and baby during the early postnatal 

period. Interventions were also observed to positively interrupt the developmental 

trajectories in four of the five cases. The research process and NBAS assessments 

also appear to have introduced positive interruptions across all cases.   

 

Question 5: Can any patterns be observed between the neurodevelopmental, 

attachment and adversity trajectories within or between these dyads?   

As previously discussed, the type, timing and intensity of adversity exposure was 

found to be more important than the number of adversities within and between dyads 

in this sample. Patterns were observed in the neurodevelopmental trajectories of 

babies exposed to poor maternal nutrition in utero and those exposed to domestic 

abuse across the timeline. Good maternal nutrition during pregnancy appeared to 

protect foetal neurodevelopment from multiple adversity exposure to some degree. 

However, a clear dose-response effect was observed in the neurodevelopmental 

trajectories of babies exposed to domestic abuse. Patterns were also observed in the 

attachment trajectories of dyads, with the trajectory of maternal mental health most 

associated across the timeline. However, differences in the adversities most 

detrimental to maternal mental health was noted between cases. It is important to add 

that any associations observed does not denote causality.  

 

Question 6: How do the mixedmethods data triangulate within and between these 

dyads?  
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The multi-modal mixed-methods employed in Project Butterfly were found to offer 

complementarity, with insightful data triangulation observed within and between 

dyads. The Butterfly Model that emerged from the data, and applied case examples 

presented in chapter nine (p.297), demonstrate this. Corroboration of the mixed-

methods findings also instil confidence in the associations found between specific 

adversities and maternal mental health in each case, and their influence on early 

neurodevelopment and attachment trajectories.   

 

Question 7: What gaps in data or knowledge may be limiting analyses within and 

between these dyads?  

100% attendance was maintained across the timeline with no attrition and all data 

collected from dyads. Therefore, no gaps in data existed at the point of data 

collection. However, it must be acknowledged that the prenatal interview audio file 

collected from Alice’s mother was later found to be damaged and partly inaccessible 

for transcription. Therefore, field notes from this session were utilised to assist data 

analysis. This experience both highlights the importance of using two devices when 

capturing audio or video data and the importance of writing field notes immediately 

after every research session.  

Further, gaps in knowledge may have existed through maternal non-disclosure. 

Whilst mothers were generally very open and good working relationships were 

established, it is possible that they may have withheld information that limited deeper 

understanding of their case and the cross-case analyses. It is highlighted that some 

degree of maternal non-disclosure was suspected in Alice’s case. For example, 

Alice’s mother returned a zero score in her Edinburgh Postnatal Depression Scale 

(EPDS) at all three timepoints which is an unusual score for any (expectant) mother; 

especially one experiencing multiple adversities. However, the triangulated data in 

this case suggests that depressive symptoms may have been present for this mother in 

the early postnatal period, with flat effect observed in both mother and baby during 

the research session around six weeks postpartum and behavioural indicators 

observed in Alice during her NBAS assessment at this time. Further, Alice’s mother 

reported no stress during pregnancy despite disclosing that domestic abuse occurred 
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from trimester two onwards. Therefore, high cortisol exposure in utero may have 

contributed to Alice’s foetal growth restriction and poor neurodevelopmental 

trajectory; thus, amplifying the Butterfly Effect observed in this case. Suspected non-

disclosure of these factors meant that some aspects of case and cross-case analyses 

were hypothetically based to some degree.  

It is also possible that unknown protective factors, such as resilience and pro-learning 

experiences through other caregivers, may have been operating in any of the cases 

and limiting analyses. Therefore, other secondary drivers may have existed beyond 

those considered within each baby’s Butterfly Model. 

 

10.4  Other Findings 

Project Butterfly also revealed the following findings in this sample:  

1. Cross-case comparisons found that medical diagnosis of perinatal depression 

did not always corroborate with the EPDS data gathered. On two occasions a 

mother returned a score above the threshold indicating potential perinatal 

depression, but this had not been medically diagnosed. On another occasion a 

mother medically diagnosed with perinatal depression returned a score much 

lower than the threshold. Therefore, this highlights the need for closer 

medical monitoring of maternal mental health and the fluctuating nature of 

perinatal depression; 

2. Cross-case comparisons showed a symbiotic relationship between stress and 

maternal mental health, with one often exacerbating the other; 

3. Cross-case comparisons also revealed that four of the five mothers reported 

poor nutrition during the first six weeks postpartum and that this was 

consequential of parenting demands restricting time and poor maternal mental 

health limiting the mothers’ capacity for self-care. This highlights a particular 

period of vulnerability for new mothers and the importance for a holistic 

approach to perinatal care; 

4. Cross-case comparisons found that domestic abuse occurred in three of the 

five cases and increased in type (physical/non-physical) and intensity over 

time. This highlights that the prevalence of domestic abuse may be higher in 
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perinatal populations; challenging the one in four statistic often quoted by 

specialist agencies. It also highlights the need for closer monitoring from 

health visitors during pregnancy and beyond the six weeks postnatal check; 

5. Cross-case comparisons found that major life events occurred during the 

perinatal period in three of the five cases. However, the perceived maternal 

stress these events elicited for these mothers often did not corroborate with 

those outlined in the Modified Life Events Inventory. This suggests that the 

tool may need updating;   

6. Cross-case demographic data analyses found no clear association between 

parental age, education or income and developmental outcomes. However, it 

is acknowledged that the baby born to the youngest mother, living in the 

lowest SIMD decile area with a low income, had the poorest global 

neurodevelopmental performance at four months postpartum; and the baby 

born to the oldest mother, living in the highest decile area with a high 

income, had the best performance. Nevertheless, these factors did not 

extrapolate across to the outcomes found in other cases and were considered 

less influential than other factors. Indeed, the opposite was found when 

observing global synchrony and attachment development across cases, with 

the two most impoverished dyads demonstrating the best interactions around 

six weeks postpartum and two most privileged dyads the poorest. This 

highlights hidden groups at risk;  

7. Cross-case analyses also found that caesarean section was the mode of 

delivery in two of the five cases. These were also the two dyads 

demonstrating poorest global synchrony at six weeks postpartum. Whilst 

other factors were considered more influential to attachment development in 

these cases, investigating the impact of the birth experience on attachment 

development may provide valuable insights; 

8. Cross-case findings also show that two of the five mothers breastfed their 

babies in the very early postnatal period. Both lived in moderate-high SIMD 

decile areas with a moderate-high income. However, only one of these 

mothers reported that breastfeeding positively influenced the emerging 

attachment relationship. The other mother reported no influence; 
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9. Cross-case comparisons of the NBAS data at three days postpartum found 

two of the five babies to be very sensitive to stimuli. This suggests that a 

factor may have been present in both cases that sensitised the baby’s nervous 

systems during the prenatal period or around birth. As discussed previously, 

these babies shared two unique characteristics: they were both exposed to 

Aspirin during pregnancy and were delivered by caesarean section; however, 

the obstetric drugs differed between cases. Therefore, Aspirin exposure in 

utero and a caesarean birth experience was similar in these cases. Whilst it is 

beyond the scope of this study to provide further insights, this novel 

observation suggests further research in these areas may be important; 

10. Cross-case comparisons of maternal feedback suggested that participation in 

Project Butterfly and the ‘Brazelton Experience’ may have introduced 

protective factors in every case; 

11. Cross-case comparisons showed that activities that promote bonding, such as 

breastfeeding, baby wearing via sling or wrap, and baby massage can repair 

and promote attachment development; 

12. Cross-case comparisons suggested that gene x environment interactions were 

present across cases, but as no epigenetic measures were used in the study 

this cannot be confirmed; 

13. Cross-case analyses revealed that all of the mothers experienced mental 

health difficulties, but only two were identified by medical professionals and 

provided with psychological support. As discussed previously, the mental 

health trajectory of the mother was found to be a key predictor of the 

neurodevelopmental trajectory and/or attachment trajectory of the dyad in 

every case. This highlights the urgent need for better identification of 

(expectant) mothers at risk, including hidden groups as demonstrated by 

Daisy’s case, and for robust psychological support to be available from pre-

pregnancy onwards. Such provisions are necessary to promote early 

development and safeguard future generations at a familial, national and 

global level. 
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CHAPTER 11  DISCUSSION 

 

11.1  Introduction 

Project Butterfly demonstrated that a Butterfly Effect can be observed in the 

neurodevelopmental and attachment trajectories of babies exposed to multiple 

adversities from conception to four months postpartum. Based on the literature 

review presented in chapter two (p.33), it is proposed that Project Butterfly is one of 

the first studies to prospectively examine the relationships between multiple 

adversities, neurodevelopment and attachment before age two. This chapter 

contextualises the findings of Project Butterfly within the existing literature. In 

section 11.2 (p.371) the findings of Project Butterfly are presented in the context of 

the Butterfly Effect. Subsequently, the empirical evidence (past and present) related 

to each aim of this doctoral research are considered in turn with section 11.3 (p.372) 

focusing on neurodevelopmental trajectories, section 11.4 (p.380) focusing on 

attachment trajectories, and section 11.5 (p.388) focusing on the type, timing and 

intensity of adversities before conclusions are drawn in section 11.6 (p.390).  

 

11.2  The Findings of Project Butterfly 

This doctoral research confirmed that a Butterfly Effect can be observed in the 

neurodevelopmental and attachment trajectories of babies exposed to multiple 

adversities from conception to four months postpartum. However, the type, timing 

and intensity of adversity exposures were found to be more influential on these 

trajectories than the number of adversities present in real-time or across-time. 

Therefore, the findings in these cases are inconsistent with Felitti et al’s (1998) and 

highlight that broad generalised findings captured retrospectively in adulthood may 

not accurately represent the idiosyncratic dynamic developmental responses that 

occur in response to multiple adversities during the foetal-infant period nor detect 

protective or resilient factors countering adversarial impact in real-time.   

Generally, the Butterfly Effects observed in the cross-case neurodevelopment and/or 

attachment trajectories mirrored the timing and intensity of the most significant 

adversities affecting the mental health of the mother. Through conceptualising the 
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findings, a psychoanalytically informed grounded theoretical model emerged that 

encapsulated both the neurodevelopment and attachment trajectories of all five cases 

within the context of multiple adversities: The Butterfly Model (p.298). This model 

also identified protective factors that appreared to intercept the Butterfly Effects at 

specific timepoints and improved outcomes. 

The findings also show that adversity exposures influenced neurodevelopment and 

attachment trajectories in different ways, with minimal compromise observed in the 

neurodevelopment of four infants at four months old compared to moderate to high 

attachment compromise observed in all five dyads at this time. This does not pose 

that neurodevelopment was unaffected by adversities, but rather that 

neurodevelopmental interruptions and recovery was observed in these cases which 

reflects plasticity and responsiveness to protective factors in real-time. Further, the 

baby exposed to the most adversities (Bella; n=10) demonstrated minimal 

neurodevelopmental compromise throughout the timeline. Given Bella’s case history 

it is posed that protective factors significantly contributed to her neurodevelopmental 

trajectory. The cross-case dichotomous findings observed suggests that either 

neurodevelopment was less sensitive to the type, timing and/or intensity of the 

adversities experienced in four cases or was more responsive to the protective factors 

than attachment; highlighting the particular vulnerabilty of early attachment 

development in adversarial contexts. Collectively, the Butterfly Effects observed 

highlight the need for trajectory-specific interventions that positively influence 

dyadic interactions and the Internal Working Models (IWM) of mother and infant. 

Also, the important role of positive interactions with others, social support, baby-

centred social activities and environmental enrichment in protecting early 

neurodevelopment, mother-infant mental health and attachment.  

 

11.3  The Impact of Multiple Adversities on Neurodevelopment 

Project Butterfly found evidence of compromised foetal neurodevelopment via the 

Neonatal Behavioral Assessment Scale (NBAS; Brazelton & Nugent, 2011) at three 

days postpartum in all five cases, but minimally in two of these cases (Bella and 

Charlie). It is noteworthy that Bella and Charlie were the oldest of the five babies 

with Bella spending 40 weeks and four days in utero and Charlie 41 weeks and five 
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days compared to Alice’s 37 weeks and three days, Daisy’s 39 weeks and one day, 

and Eric’s 37 weeks and two days. Bella and Charlie also had significantly larger 

head circumferences than the other neonates which indicates larger brain volumes, 

with Bella and Charlie achieving the 50th to 91st percentiles and Alice, Daisy and 

Eric the 0.4th to 9th. These findings highlight that the length of gestation is important 

to foetal neurodevelopment in a multiple adversity context. The petite head, length 

and weight measurements of Alice, Daisy and Eric at birth also suggests that 

epigenetic factors influenced their development in utero.  

Further, high neurodevelopmental compromise was observed in three cases at six 

weeks via the NBAS (Alice, Charlie and Eric) with minimal compromise noted in 

Bella and Daisy. The significant decline in Charlie and Eric’s neurodevelopment 

suggests that they were responding to adversities in real-time, particularly Charlie. 

Nevertheless, only one of the five infants (Alice) continued to demonstrate 

significant neurodevelopmental compromise related to cognition and language at 

four months via the Bayley Scales of Infant and Toddler Development-Third Edition 

(Bayley-III; Bayley, 2006). Conversely, Alice demonstrated very good gross motor 

development at this time. From an evolutionary perspective advanced gross motor 

development is conducive to survival in high-risk environments as it may be more 

important to move away from danger than talk your way out of it. However, fine 

motor development was found to be slightly below developmental age in every case, 

which remains unexplained and requires further investigation. It is also noteworthy 

that protective factors including baby-centred social activities and environmental 

enrichment were present in the four cases that demonstrated good global 

neurodevelopmental performance at four months. However, this does not dismiss 

that a Butterfly Effect was observed in every case which varied according to the type, 

timing and intensity of the adversities and protective factors present in real-time. 

Sections 11.3.1 (p.374) to 11.3.4 (p.378) positions these findings in the extant 

literature according to adversity type. Section 11.3.5 (p.379) also briefly discusses 

protective factors.    
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11.3.1  The Impact of Psychosocial Adversities 

Cronin et al (2008) found that psychosocial adversity did not affect neonatal self-

regulation at ten days old, whilst Halligan et al (2013) found a clear association at ten 

days and four weeks postpartum. Whilst both of these studies utilised the NBAS for 

this assessment these findings highlight that this measure captures a moment in time 

and indicates how neonates are functioning in real-time. Whilst the first study 

utilised only one opportunity to capture this data, the findings demonstrate that 

neonates can show resilience in the context of psychosocial adversity. However, 

Halligan et al (2013) provide a broader snapshot and highlight that most infants do 

not demonstrate this competence in such circumstances. Indeed, Project Butterfly 

found self-regulation difficulties in three of the five neonates: Alice (significant), 

Daisy (moderate) and Eric (moderate) at three days postpartum; also, in four infants: 

Alice (significant), Bella (minimal), Charlie (significant) and Eric (significant) at six 

weeks. Therefore, self-regulation capabilities altered in response to adversities in 

real-time in these cases. Both studies also found that maternal sensitivity related to 

regulation capacities in real-time. This finding is supported by Project Butterfly in 

the mainpart with the exception of Alice who demonstrated significant self-

regulation difficulties despite the Infant CARE-Index (C-I; Crittenden, 2010) 

identifying this dyad’s global synchrony as adequate. However, it is noteworthy that 

Alice’s self-regulation was slightly improved at six weeks than at three days 

postpartum which suggests maternal sensitivity may have had some influence despite 

neurodevelopmental compromise remaining significant.   

Lean et al (2018) also found an inverse relationship between social adversity and 

cognitive, language and motor development in preterm babies. Whilst no babies in 

Project Butterfly were premature, two babies were considered full-term by only two 

(Eric) and three (Alice) days. Alice did indeed suffer significant cognitive and 

language delay, whilst Eric demonstrated good overall neurodevelopment at four 

months. The only exception was that both demonstrated slight compromise in fine 

motor development, but this was observed in all five cases. Nevertheless, it is 

noteworthy that Alice experienced higher social adversity than Eric, which supports 

Lean et al’s (2018) findings that social adversities may be particularly pervasive to 

infants born early.  
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11.3.2  The Impact of Domestic Abuse 

Bowen et al (2005) found that the level of social adversity increases the risk of 

domestic abuse occurring before age three. Notably, three Project Butterfly cases 

(Alice, Bella and Eric) experienced domestic abuse. Interestingly, the case with the 

highest social adversity (Alice), but not highest total number of adversities, 

experienced domestic abuse the earliest with the type (physical and non-physical) 

and intensity increasing the most over time, whilst the case with the lowest social 

adversity (Eric) began the latest with less type and intensity. However, the latter case 

experienced less social adversity than one of the cases which did not experience 

domestic abuse (Charlie), which reiterates that social adversity does not make 

domestic abuse inevitable nor protect socially lucrative dyads from it.   

Moreover, Wolfe et al (2003), Sharps et al (2007) and Blackburn (2008) also found 

associations between domestic abuse and foetal growth restriction (FGR), low birth 

weight (LBW) and poor developmental outcomes. Scholtz and Philips (2009) 

highlight that birth outcomes are useful summary markers of the quality of the 

intrauterine environment. Infants exposed to domestic abuse have also been found to 

demonstrate poorer infant self-regulation and self-soothe techniques and increased 

arousal requiring increased external regulation (Rigertone et al, 2010). The findings 

from Project Butterfly show that Alice experienced domestic abuse from trimester 

two, Bella after birth and Eric after six weeks postpartum. Alice’s case corroborates 

with all of these studies’ findings and supports the hypothesis that domestic abuse 

was one of the most significant adversities in this case. Protective factors (baby-

centred social activities and environmental enrichment) appear to have protected 

Bella’s and Eric’s neurodevelopmental outcomes. However, whilst slight 

compromise in self-regulation and arousal was observed in Bella during the period 

that domestic abuse began, this was clearly supported by the sensitive responsivity 

demonstrated by her mother. This exhibits that positive mother-infant interaction and 

other protective factors can moderate the impact of domestic abuse, which 

corroborates Levendosky et al’s (2006) findings. Unfortunately, regulatory 

compromise existed for Eric before domestic abuse commenced, therefore it is 

difficult to identify any corroboration. However, Eric’s mother demonstrated less 
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effectiveness in supporting her infant and their global synchrony was observed as 

inept across the postnatal timeline.  

Furthermore, Levendosky et al (2006) found a positive relationship between 

domestic abuse and infant externalising behaviours and negative relationship with 

the quality of maternal parenting behaviour. They also found that maternal 

functioning mediated the impact of domestic abuse, but this depended on the impact 

of domestic abuse on maternal mental health. Interestingly, historical domestic abuse 

was found to be more pervasive to maternal mental health, whilst current domestic 

abuse influenced parenting behaviours in real-time. Social support was also found to 

protect the impact on the dyad by improving maternal mental health and reducing 

infant externalising behaviours. As discussed previously, three of the dyads in 

Project Butterfly experienced domestic abuse but only one of these mothers 

recognised this adversity to be present (Alice). However, Bella’s mother had been 

exposed to domestic abuse as a child and experienced physical and sexual abuse also. 

The C-I case findings show that both of these infants became more difficult between 

six weeks and four months postpartum, and mothers less sensitive, which coincided 

with intensifying domestic abuse and deteriorating maternal mental health in real-

time.  

Martinez-Torteya et al (2017) also add that greater prental domestic abuse exposure 

increases infant exteralising behaviours. Comparisons of Alice and Bella’s C-I data 

found Alice to demonstrate higher difficultness at six weeks and four months than 

Bella, which may have been in response to real-time exposure and/or due to Alice’s 

prenatal exposure. However, it must be added that historical child abuse was found to 

impact the mental health of Bella’s mother more than current domestic abuse. 

Conversely, Eric was observed to become less difficult and more passive during this 

period despite domestic abuse commencing. However, Eric’s mother did not identify 

as experiencing domestic abuse and during this period also received increased 

psychiatric and social support which improved her mental health and sensitivity. 

Therefore, the findings of Project Butterfly corroborate with Levendosky et al’s 

(2006) findings and tentatively support part of Martinez-Torteya’s (2017) findings.  
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Furthermore, the partial mediated model resulting from Levendosky et al’s (2006; 

figure 46 p.377) study has similarities to The Butterfly Model (figure 30 p.298) that 

emerged through this doctoral research. As figure 46 shows, domestic abuse is 

proposed to influence the psychological world of the mother, which in turn affects 

the quality of mother to child interaction and infant neurobehaviours. This provides 

some support for the grounded theoretical model resulting from Project Butterfly. It 

also underscores the utility of the model within a multiple adversity context and 

highlights its valuable contribution to extending theory and practice. 

 

 

Figure 46. Levendosky et al’s (2006) partial mediated model results depicting the 

predictors of infant externalising behaviour in the context of domestic violence.  

 
 

11.3.3  The Impact of Maternal Depression 

Perinatal depression has also been found to influence cognition, self-regulation and 

mother-infant interaction, with prenatal depression associated with poor cognitive 

development, dysregulation and negative emotionality in early childhood and 

postnatal depression (PND) associated with interaction difficulties (Talge et al, 2007; 

Babineau et al, 2015; Green et al, 2017;  Loh & Vostanis, 2004). The findings from 

Project Butterfly partly corroborate these associations. One case (Charlie) reported 
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prenatal depression and significant dysregulation was observed via the NBAS at six 

weeks postpartum. However, Charlie’s NBAS examination at three days postpartum 

identified good self-regulation overall despite moderately high tremors and his 

Bayley-III assessment returned an above average cognitive score around four 

months. Therefore, this suggests that adversities impacting on this dyad in real-time 

exacerbated Charlie’s sensitised nervous system around six weeks postpartum. 

Moreover, PND was identified in three cases (Bella, Charlie and Eric) which 

coincided with decreased global synchrony scores in two (Bella and Charlie) 

between six weeks and four months. However, increased psychiatric support appears 

to have contributed to the enhanced interactions observed in Eric’s case.  

 

11.3.4  The Impact of Maternal Stress 

Bergman et al’s (2007; 2010) studies utilised the BSID-II and found an inverse 

relationship between prenatal stress and infant cognition in insecure dyads, but 

positive relationship between maternal education and infant cognition. Laplante et al 

(2008) also identified an inverse relationship between perceived prenatal stress and 

infant cognition and language. Project Butterfly only partly supports these findings. 

Whilst Alice’s Bayley-III assessment identified significant cognitive and language 

compromise at four months postpartum, good neurodevelopment was demonstrated 

in the other four cases at this time. However, prenatal stress was only suspected in 

Alice’s case, but not confirmed, therefore this corroboration is tentative. Further, 

protective factors including baby-centred social activities and environmental 

enrichment were present in the other cases which may explain why the majority of 

cases did not corroborate these studies’ findings. Interestingly, no socioemotional 

difficulties were found in Alice’s case despite Palmer et al (2013) finding a negative 

relationship between cognitive and socioemotional functioning. However, given that 

this was assessed via subjective maternal report this evidence must be considered 

tentatively.  

Furthermore, Project Butterfly found that maternal education was not the best 

predictor of infant cognition at four months with Bella returning the highest score 

despite her mother having the lowest education. Further, Bella and Charlie returned 

the highest cognitive scores at four months despite neither mother having the highest 
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education, which again suggests that longer gestation and larger foetal brain volume 

protects infant cognitive development in a multiple adversity context. Notably, 

Bella’s head circumference had dropped to between the 25th and 50th percentile by 

four months, which was in-line with Alice’s. Yet, despite that Bella demonstrated the 

highest cogntion of the five infants and Alice the lowest. Therefore, this corroborates 

that length of gestation and foetal brain volume provides protective factors for high-

risk infants and underscores the synaptic benefits that early life experiences afforded 

Bella.   

Moreover, Bella’s mother reported significant benefits from observing her NBAS 

assessments at three days and six weeks postpartum which influenced her caregiving 

behaviours. Bella’s mother also reported that she had gained insights of her infant’s 

development through the research process which made her more aware of her 

daughter’s developmental needs. Charlie’s mother also showed keenness to learn 

about her infant’s development as a first-time mother and reported similar benefits, 

as did Daisy and Eric’s mothers to varying degrees. Notably, Alice’s mother 

reporting the least benefit due to regular distractions in the home environment during 

the examinations and research sessions. Therefore, it appears that the research 

process and ‘Brazelton Experience’ may have inadvertently introduced an 

intervention and improved outcomes. 

 

11.3.5  The Impact of Protective Factors 

McDonald et al (2016) found developmental delay to be associated with low 

community engagement and non-daily mother-infant interaction. Conversely, social 

support, good community engagement and daily mother-infant interaction protected 

outcomes. Others propose that resilience, social capital and family characteristics 

improve childhood competencies with 50% estimated to attain good outcomes 

despite ACE (Rutter, 2007; Edwards, 2003; Schoon & Parsons, 2006; Bernard, 

2006). The neurodevelopmental trajectories observed in Project Butterfly 

corroborates these conclusions with good neurodevelopmental outcomes observed in 

four of the five (80%) cases at four months, which is consistent with the outcomes in 

Palmer et al’s (2013) large cohort study which found 85.5% of infants to be 

cognitively competent despite multiple adversity exposure. Notably, the Butterfly 
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Models in each case demonstrated maternal ‘self-preservation’ coping strategies and 

some evidence of infant scaffolding which may have increased resilience and 

improved child outcomes according to Howell (2011).  

Nevertheless, every case (100%) demonstrated some neurodevelopmental 

compromise prenatally and during at least part of the postnatal timeline. Notably, 

Alice demonstrated the greatest neurodevelopmental compromise throughout the 

timeline but hers was the only case which lacked baby-centred social activities and 

environmental enrichment throughout. Regular daily interaction was observed to 

some degree in all cases due to the dependency needs of the infants, but interaction 

frequency decreased over time for Alice and Charlie and increased for Daisy and 

Eric. Therefore, it appears that the longer gestation and larger foetal brain volume, 

alongside social and environmental enrichment during the first three postnatal 

months, may have protected Charlie’s neurodevelopment at four months. However, 

without intervention Alice and Charlie’s neurodevelopmental trajectories are 

expected to be at risk. Indeed, the improved quality of mother-infant interaction 

observed in Daisy and Eric’s case coincided with interventions that appear to have 

improved maternal mental health and infant outcomes. These findings partially 

support Daskalakis et al’s (2013) proposition of a three-hit concept of vulnerability 

and resilience: Hit-1 Genetic Predisposition, Hit-2 Early-life Environment, Hit-3 

Later-life Environment, with the evidence suggesting that gene x environment 

interactions were present in these cases. Furthermore, whilst McDonald et al (2016) 

captured neurodevelopmental delay at one year, Project Butterfly demonstrates that 

this can be identified much earlier which allows intervention to be implemented 

sooner to minimise compromise and improve outcomes.   

 

11.4  The Impact of Multiple Adversities on Attachment 

Project Butterfly found evidence of compromised early attachment development in 

all five dyads via maternal interviews, questionnaire items and C-I video footage. 

However, the Butterfly Effect in each case fluctuated between conception and four 

months postpartum in relation to the type, timing and intensity of the most significant 

adversities affecting the mental health of the mother. This was also reflected in the 

quality of mother-baby interactions prenatally and postnatally. Importantly, table 43 
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(p.356) highlights that the trajectory of attachment evolved independently of the 

trajectory of neurodevelopment, with attachment observed as more effected overall. 

This suggests that the protective factors that appeared to enhance the 

neurodevelopmental trajectories in four cases did not equally protect attachment. 

Furthermore, the case with the poorest neurodevelopmental trajectory (Alice) did not 

demonstrate the most compromised attachment trajectory. Cross-case comparisons 

again demonstrated that the number of adversities experienced did not predict the 

quality of attachment development between conception and four months postpartum, 

with Bella’s case experiencing the most adversities yet fairing the best overall and 

Daisy experiencing the least adversities and fairing the worst between conception 

and six weeks postpartum. The following sections contextualise the attachment 

findings of Project Butterfly within the existing literature with particular focus on the 

importance of prenatal attachment (section 11.4.1 p.381), role of dyadic interactions 

(section 11.4.2 p.384), impact of domestic abuse and poverty (section 11.4.3 p.386), 

and insights from maternal reflections (section 11.4.4 p.388).   

 

11.4.1  The Importance of Prenatal Attachment 

Stern (1995) describes how expectant mothers experience a reworking of their IWM 

during pregnancy when they may reflect on the past, their own experiences of being 

cared for as a child and begin to mentalise their unborn baby and the emerging 

relationship. Project Butterfly observed this to occur in all five cases to varying 

degrees and in relation to specific adversities. Bella’s mother demonstrated the 

clearest reworking of the IWM which was centred around childhood abuse 

experiences. She also utilised a ‘feelings diary’ during pregnancy to express her 

reflections, which appears to have facilitated her to positively mentalise her baby and 

attachment. However, reflecting upon abuse, particularly sexual abuse, triggered a 

threat response in Bella’s mother which activated the maternal attachment system 

prenatally and amplified attachment behaviours postnatally. This was found to 

somewhat protect the attachment trajectory but with significant cost to maternal 

mental health. 

Dayton et al (2010) propose that prenatal representations of the foetus remain stable 

once formed and are identifiable a year after birth. Bella’s case demonstrated the 
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richest maternal mentalisations of the foetus. The Butterfly Models in three cases 

(Charlie, Daisy and Eric) identified that these mothers psychologically detached from 

their baby during pregnancy to re-stabilise their IWM and consequently expressed 

limited mentalisations. Alice’s prenatal model reflected her mother’s ambivalence 

about the pregnancy and initial disappointment when discovering that her baby was a 

girl.  

Huth-Bocks et al (2004) found that mothers expressing negative representations of 

the self and baby in late pregnancy developed insecure attachment styles. These were 

prenatal features observed in Charlie’s case and to some extent in Alice’s case. 

Interestingly, improved attachment development was observed in Alice and Charlie’s 

case between birth and six weeks which was directly associated with changes in the 

most significant adversities to their mothers. In Alice’s case intensifying domestic 

abuse appeared to activate the maternal attachment system in response to risk, which 

increased maternal attachment behaviours and self-agency. This mirrors the 

amplified threat response observed in Bella’s mother between birth and six weeks 

postpartum and suggests that abuse-related adversities may strengthen maternal 

attachment behaviours post-birth.  

In Charlie’s case the birth event marked the end of a psychologically difficult 

journey for his mother in which changing body image had significantly compromised 

maternal mental health. Therefore, his birth significantly improved maternal mental 

health and dyadic engagement. However, both Alice and Charlie’s case demonstrated 

an increased Butterfly Effect thereafter which coincided with intensification of the 

most significant adversities to the mothers and declining maternal mental health. C-I 

global synchrony also declined in these dyads between six weeks and four months 

postpartum which reflects the adjusted IWMs of these mothers and babies 

demonstrated within the Dyadic Interface, as described in the Butterfly Models of 

each case (p.301 and p.323). Thus, the observations at four months postpartum 

suggested that these dyads were following an insecure attachment pathway which 

may corroborate Huth-Bocke et al’s (2004) findings.  

Notably, all attachment trajectories were moderately compromised at four months 

postpartum, with adequate global synchrony observed only in Bella’s case. 
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Nevertheless, cross-case comparisons reveal that postnatal attachment trajectories 

fluctuated in accordance with the trajectory of maternal mental health, which 

suggests that prenatal representations remain fluid during the early postnatal period. 

Indeed, Bella and Eric’s mothers expressed positive reflections about their babies 

during pregnancy but moved to a neutral position between birth and six weeks 

postpartum. Importantly, both mothers shifted to a positive position about their 

infants thereafter. Cross-case comparisons suggest that neutralisation is a holding 

position that protects attachment development until mothers are ready to positively 

re-mentalise their infant. Indeed, this neutral ‘pause’ was observed during a period 

when both mothers were becoming overwhelmed by specific adversities impacting 

on their mental health and the positive ‘play’ was observed when Bella’s mother 

regained a level of control over the ‘ghosts in the nursery’ (Fraiberg, Adelson & 

Shapiro, 1975) and Eric’s mother received increased psychiatric support and began 

baby wearing to repair the breach in attachment.  

Nyström-Hansen et al’s (2019) study found a relationship between maternal 

psychopathy associated with maternal ACE, particularly child abuse, and disrupted 

mother-infant interactions at four months. As discussed earlier, this was one of the 

most significant adversities in Bella’s case which did compromise global synchrony 

at four months, thus corroborating the authors’ findings. However, the very positive 

maternal mentalisations observed during Bella’s pregnancy facilitated this dyad to 

achieve sensitive interactions at six weeks postpartum despite the multiple 

adversities present. This optimal starting point meant that although global synchrony 

decreased at four months it remained adequate. This re-emphasises the importance of 

promoting attachment prenatally and neonatally to protect high-risk dyads thereafter.  

Furthermore, Røhder et al (2019a; 2019b) found that sub-optimal prenatal maternal 

reflections predict compromised postnatal caregiving representations and behaviours, 

particularly when mothers suffer from severe mental health issues. Indeed, these 

findings are corroborated in Eric’s case with his mother demonstrating difficulty 

coping with parenthood and demonstrating intrusive behaviours postnatally. 

However, these improved in response to psychiatric intervention and baby wearing, 

which highlights the potential for interventions to be effective if implemented in the 

first few months postpartum.  
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Although attachment patterns are traditionally assessed around 12 months 

postpartum following the development of the Strange Situation Procedure (SSP; 

Ainsworth et al, 1978), contemporary scholars like Cuthbert et al (2011) recognise 

that attachment characteristics emerge prenatally, thus presenting opportunity to 

identify dyads at risk early and to positively shift trajectories before first birthday. 

Project Butterfly found that all five dyads were identifiable as ‘at risk’ from 

pregnancy, but it was anticipated that attachment in Bella’s case may be protected to 

some extent by the rich maternal mentalisations of the baby and attachment, 

expressions of maternal love, and regular mother-foetal interaction reported. 

Conversely, Daisy’s mother referred to her unborn baby as “it”, avoided mentalising 

the baby and attachment, and detached from her baby during pregnancy to re-

stabilise her IWM. Therefore, talking to mothers about their baby and attachment 

prenatally can help identify both risk and protective factors. It also presents an 

opportunity to intervene prenatally to shift the postnatal trajectory from birth. Indeed, 

Alice’s mother reported difficulties in psychologically adjusting to the birth of her 

baby and connecting with her before the NBAS assessment at three days postpartum. 

However, afterwards she recalled that Alice’s personality had emerged that day and 

the triangulated case evidence suggests that it contributed to the positive shift in the 

attachment trajectory between birth and six weeks postpartum. Daisy’s case also 

revealed a positive shift in the attachment trajectory after six weeks which coincided 

with improved maternal mental health and mother-infant intervention (baby 

massage), which again demonstrates the importance of promoting the early 

relationships of dyads during pregnancy and the first year.  

 

11.4.2  The Role of Dyadic Interactions 

Bergman et al (2010) was one of only two studies which collected attachment data 

using a standardised assessment measure. However, this study was interested in the 

impact of foetal cortisol exposure associated with prenatal maternal anxiety and 

stress on infant cognition, but measured attachment through the SSP to investigate if 

attachment style moderated this impact.  As discussed in section 11.3.4 (p.378) this 

study found that secure dyadic behaviours can protect infant neurodevelopment 

within a multiple adversity context.  
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Halligan et al (2013) and Levendosky et al (2006) also explored the role of mother-

infant interaction in moderating the impact of multiple adversities on infant 

emotional regulation and externalising behaviours. Like Bergman et al (2010), these 

studies found that the quality of mother-infant interaction moderated adversarial 

impact in real-time. Thus, highlighting how attachment can protect 

neurodevelopment. However, their findings also identified that specific adversities, 

such as domestic abuse, reduced maternal sensitivity which inadvertently 

compromised outcomes. Loh and Vostanis (2004) also found an association between 

PND and mother-infant relational difficulties. The findings of Project Butterfly 

support these studies and provide insights into the complex dynamics at work 

through The Butterfly Model (p.297).  

Bretherton and Munholland (2008) theoretically support the model through their 

proposition that the quality of parent-infant interaction develops the IWM of the 

infant alongside interaction with others. Also, that the maternal attachment working 

model transfers to the infant via mother-infant interaction. Interestingly, Biro, Alink, 

Huffmeijer, Bakermans-Kranenburg and van IJzendoorn (2015) also found that early 

social-emotional caregiving experiences were related to infants’ social information 

processing patterns and may be influential on early IWMs of attachment.    

Whilst all dyads participating in Project Butterfly were found to be at relational risk 

at four months postpartum, fluctuations in global synchrony were observed between 

six weeks and four months postpartum which coincided with the impact of the most 

significant adversities on maternal mental health in each case. Notably, the global 

synchrony in Bella’s case was higher than any other dyad at both timepoints but 

declined over time in accordance with significant adversities to the mother 

intensifying and compromising her mental health. Indeed, Bergman et al (2010) 

found that postnatal anxiety related to insecure attachment. This was a significant 

factor in Bella’s case, with maternal anxiety observed in relation to perceived threat 

to her infant. However, whilst attachment security and global synchrony was 

compromised in this case the source of the anxiety activated the attachment system 

and limited the degree of compromise to some extent. Therefore, Bella’s Butterfly 

Model (p.311) demonstrates that opposing forces were at work in this dyad’s 

relationship, with the highest cost observed in the IWM of the mother. McConnell 
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and Moss (2011) lend further support for the model by recognising that the quality 

and stability of attachment depends on the characteristics of the IWM of the mother 

and adversity exposures in real-time, which is reflected in the Butterfly Models of 

each case (p.301-345).  

 

11.4.3  The Impact of Domestic Abuse and Poverty 

Levendosky et al (2011) conducted the only study published since the year 2000 that 

met all the literature review criteria in chapter two (p.33) and focused on the impact 

of multiple adversities on attachment. However, the range of adversities they 

considered was narrow with their examination of the impact of domestic abuse, PND 

and income on attachment at one and four years old. Interestingly they employed the 

SSP at both timepoints to identify attachment patterns which is an unusual measure 

to use at four years and questions the validity of some of the findings. Nevertheless, 

they found that attachment is not a stable construct and was influenced by domestic 

abuse and income separately with the intensity of these adversarial trajectories 

predicting the attachment trajectories across time.  

For example, stable and low intensity domestic abuse predicted secure attachment at 

one and four years. Domestic abuse that began at a low intensity but fluctuated and 

increased over time predicted secure attachment at one year, but insecure at age four. 

Low intensity domestic abuse that decreased over time predicted insecure attachment 

at one year, but secure at age four. While high intensity domestic abuse that 

increased over time predicted insecure attachment at one and four years. They also 

identified that prenatal domestic abuse increases the risk of insecure attachment 

developing by one-year and that mothers of baby girls reported higher levels of 

domestic abuse than mothers of boys. Although, they suggest that mothers of boys 

may exit the abusive relationship earlier due to fear of their sons learning about 

violence and replicating the behaviour in later life. The study also found that low 

initial income that increased over time was observed in dyads that moved from an 

insecure to secure attachment style between one and four years, which recognises the 

role of poverty in a relational context. Overall the study found that attachment 

remained stable from infancy to pre-school for approximately half of the dyads.  
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As discussed earlier, three of the five dyads in Project Butterfly experienced 

domestic abuse, with one (Alice) experiencing this from trimester two onwards. 

Income remained stable across four cases and decreased in one, but was not 

associated with outcomes. Cross-case comparisons show that domestic abuse began 

earlier and increased more in type (physical and non-physical) and intensity for Alice 

and Bella than for Eric. Therefore, these gender differences corroborate with 

Levendosky et al’s (2011) findings. The triangulated attachment data also suggests 

that this trajectory was moderately compromised for these dyads at four months, 

which suggests they may be moving along an insecure attachment pathway.  

However, it is noteworthy that moderate compromise was observed in all five cases, 

therefore domestic abuse was not the only adversity to have compromised attachment 

development in these dyads. Indeed, the level of compromise observed in every 

dyad’s attachment trajectory changed over time suggesting that early attachment 

development is vulnerable to instability by default, at least in high-risk dyads. 

Therefore, the findings of Project Butterfly supports those of Levendosky et al 

(2011) and extends this proposition by suggesting that the trajectory of the most 

significant adversities to the mother influences maternal mental health, which in turn 

influences the trajectory of attachment; as reflected in The Butterfly Model.  

Tiwari et al (2007) and Rose et al (2010) highlight the impact of domestic abuse on 

maternal mental health. Cross-case comparisons of the triangulated data show that 

domestic abuse was the most significant adversity in Alice’s case and its trajectory 

influenced her mother’s mental health and reflected the quality of attachment 

development and dyadic interactions observed. However, it is noteworthy that 

between birth and six weeks postpartum an inverse relationship was observed 

between domestic abuse escalating and attachment shifting to a less compromised 

position. This coincided with activation of the attachment system as Alice’s mother 

appraised the threat to her newborn and experienced a sense of agency through 

separating from her partner to protect her baby. Therefore, this re-emphasises the 

critical window that opens between birth and six weeks for risk and resilience. It also 

highlights the importance for mothers to be screened for domestic abuse throughout 

the perinatal period, particularly during the first six weeks postpartum, and the 

opportunity to protect the relationships of such dyads through early intervention.  
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11.4.4  The Insights from Maternal Reflections 

No studies reviewed in chapter two (p.33) captured maternal reflections across the 

timeline via interviews or focused on mother-baby interaction during pregnancy. 

Therefore, Project Butterfly may be one of the first studies to demonstrate the rich 

data and insights that can be generated from talking to mothers in a longitudinal case 

series analysis during the perinatal period. Participation offered mothers the 

opportunity to discuss their thoughts and feelings generally, about their baby and the 

mother-baby relationship at periodic intervals between pregnancy and four months 

postpartum. This may have facilitated mothers to be more mindful of their own 

wellbeing, their baby’s emotional needs and early attachment relationship. Although 

all dyads remained at some level of risk upon study completion at four months, 

participation may have somewhat protected early relationships in some cases. 

Furthermore, whilst Project Butterfly did not have a therapeutic focus mothers 

described the research process as psychoeducational and cathartic. Given that only 

one of the five mothers received mental health support throughout the study’s 

timeline, simply having the opportunity to talk about their feelings in a safe space 

may have been beneficial for both mothers and babies. Indeed, the 

neurodevelopmental and attachment trajectories of these dyads may have been less 

compromised than what they might have been had they not participated.  

 

11.5  The Type, Timing and Intensity of Adversities 

The findings of Project Butterfly suggest that the type, timing and intensity of 

adversities is more significant to neurodevelopment and attachment between 

conception and four months postpartum than the number of adversities experienced. 

The prospective findings of this doctoral research and studies reviewed in chapter 

two (p.33) suggest that the insights gained from the ACE study (Davidson et al, 

2012) need to be refined in light of this emerging evidence. Indeed, these studies 

highlight the dynamic interactions that occur between adversities and early 

developmental in real-time and underscore the limitations of this retrospective catch-

all perspective.  
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Project Butterfly’s findings do corroborate with Sabates and Dex’s (2012) proposal 

that adversities are not weighted equally. However, the findings do not support the 

authors’ hypothesis that poverty is the most pervasive adversity as neither income 

nor SIMD scores correlated with neurodevelopment or attachment trajectories in this 

doctoral research. Indeed, the findings extend this proposal by identifying that the 

adversities that were most significant to the mothers in real-time carried the greatest 

bearing and were most influential on these trajectories.  

Project Butterfly extends knowledge further by identifying that the adversities 

influencing neurodevelopment and attachment trajectories in each case did not do so 

equally, with greater Butterfly Effects observed in attachment trajectories than 

neurodevelopmental in most cases. However, cross-case comparisons suggest that 

neurodevelopment was more sensitive to external protective factors, including baby-

centred social activities and environmental enrichment, present in four of the five 

cases. Whereas, attachment appeared to be more sensitive to the functioning of the 

maternal IWM and quality of dyadic interactions, and responsive to associated 

interventions. Therefore, it is essential that dyads experiencing difficulties are 

identified quickly and trajectory-specific interventions are implemented.  

Furthermore, it is noteworthy that Bella’s case experienced the most adversities, but 

minimal percentage change occurred in the number of adversities present between 

timepoints. Conversely, Charlie experienced the greatest percentage change 

(negatively) during trimester two and greatest change (positively) between birth and 

six weeks which correlated with significant shifts in maternal mental health. It is 

hypothesised that it was not the number of adversities that influenced maternal 

mental health per se, rather that specific adversities triggered the emergence, 

extinction and/or intensification of other associated adversities. For example, in all 

cases stress correlated with the quality of maternal mental health and was often a 

marker when significant adversities to the mother changed in intensity or presence. 

Indeed, it is posed that stress may be considered both a causal and consequential 

adversity that interacts with other adversities and triggers change. Therefore, this 

warrants further examination with a larger cohort to clarify any such associations 

and, if so, to develop a perinatal screening tool to help identify dyads at risk in real-

time.  
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Ultimately the findings of Project Butterfly support the proposals of the UK 

Governments’s 1001 Critical Days Manifesto (2013) and Building Great Britain’s 

Report (2015), that conception to age two is a critical period of development. This 

doctoral study also advances knowledge by identifying that the period from birth to 

six weeks postpartum is a critical window of vulnerability for neurodevelopment and 

attachment and equally an opportunity to promote positive change. Therefore, it is 

vital that the fields of foetal-infant mental health and maternal mental health continue 

to evolve to advance knowledge and clinical practice.  

 

11.6  Conclusions 

In conclusion, Project Butterfly appears to be one of the first studies to have 

consistently observed the impact of multiple adversities on both neurodevelopment 

and attachment from conception to early infancy and included babies as active 

participants. However, this study is limited by sample size and study design, with a 

prospective case series analysis approach adopted over a relatively short period of 

time with only five heterosexual mothers and their full-term babies who were all 

white and living in a high-income country. Therefore, many gaps in knowledge 

remain that will only be addressed through increased research and funding in 

perinatal mental health. Project Butterfly has demonstrated that such research with 

high-risk dyads can be conducted very successfully and that babies can and should be 

active contributors to empirical knowledge in this field. In the next chapter the 

contributions of Project Butterfly are outlined, and limitations acknowledged. 

Recommendations for future research and clinical practice are also proposed based 

on these empirical findings.  
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CHAPTER 12  PROJECT BUTTERFLY: CONTRIBUTIONS, LIMITATIONS 

AND RECOMMENDATIONS 

 

12.1  Introduction 

This doctoral research is original and offers valuable contributions to empirical 

knowledge within the fields of early neurodevelopment and attachment in the context 

of multiple adversities. It is also proposed that this research is innovative and unique 

in several respects, but not without its limitations. As such, section 12.2 (p.391) 

highlights the key contributions of Project Butterfly while section 12.3 (p.394) 

acknowledges the study’s limitations and section 12.4 (p.396) proposes 

recommendations for future research and clinical practice. 

 

12.2  Contributions of Project Butterfly 

It is proposed that Project Butterfly offers the following contributions to research and 

practice: 

1. It is one of the first research studies that prospectively observed the impact of 

multiple adversities upon neurodevelopment and attachment trajectories from 

conception to four months postpartum; 

2. It demonstrates that a Butterfly Effect can be observed in the early 

neurodevelopmental and attachment trajectories of babies exposed to multiple 

adversities between conception and four months postpartum; 

3. It provides grounded empirical insights into how multiple adversities 

influence early neurodevelopment and attachment through The Butterfly 

Model; 

4. It offers The Butterfly Model as a comprehensive psychoanalytical model of 

early neurodevelopment and attachment that is sensitive to the shifting 

dynamics of cases across time; 

5. It demonstrates how The Butterfly Model can be applied in practice to aid 

deeper understanding of cases and tailor support accordingly; 

6. It evidences that the type, timing and intensity of adversity exposure is more 

significant to early neurodevelopment and attachment than the number of 

adversities present; 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                              392                                                                                                                                               

 

7. It suggests that multiple adversities are not weighted equally, are subjectively 

perceived and that specific adversities may be more closely associated with 

the trajectory of maternal mental health than others; 

8. It identifies an important relationship between maternal mental health and 

early neurodevelopmental and attachment trajectories; 

9. It highlights via The Butterfly Model that the quality and presence of 

protective factors can amplify or negate the Butterfly effect;  

10. It demonstrates the need for better identification of (expectant) mothers and 

babies at risk and potentially hidden dyads. In addition to those exposed to 

multiple adversities, mothers affected by perinatal trauma, historical abuse, 

mental health difficulties and physical health issues that are life threatening to 

the mother and/or baby; 

11. It created Maternal Reflections Classification Guides to qualitatively code 

mothers’ reflections generally, about the baby and attachment as either 

positive, negative, ambivalent or neutral. Pilot results showed that these 

guides can assist Health Visitors to assess the quality of brief maternal 

reflections during the perinatal period and identify mothers and babies at risk; 

12. It provided deeper insights into the intricate mechanics of the Internal 

Working Model (IWM) of the mother through the emergence of grounded 

core categories from maternal interviews; 

13. It emphasises that the quality of mother-baby interaction is a mediator 

between the IWMs of mother and baby and the quality of neurodevelopment 

and attachment. Therefore, investment in dyadic interventions from (pre)birth 

may deliver the best outcomes for the mother, the baby and the dyad; 

14. It identified key entry points to optimise the impact of maternal and parent-

infant interventions via The Butterfly Model; 

15. It highlights the importance of talking to (expectant) mothers regularly about 

past or present adversities affecting their mental health from (pre)conception 

onwards to improve outcomes for both mother and baby; 

16. It highlights that the period from birth to six weeks postpartum is a critical 

period for maternal mental health, neurodevelopment and attachment 
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vulnerabilities and presents a window of opportunity for health professionals 

to prevent difficulties and promote outcomes; 

17. It evidences the need for perinatal mental health services to be offered from 

(pre)conception and for services to be seamless across Health Boards to 

ensure that families who move into new Boards during the perinatal period do 

not lose vital support during critical periods, particularly during pregnancy 

and the first four months postpartum; 

18. It highlights the fluctuating nature of perinatal depression in the context of 

multiple adversities and the need for more accurate identification and 

monitoring from pregnancy onwards; 

19. It found that maternal stress is both a causal and consequential adversity that 

closely interacts with other adversities and triggers change; 

20. It identifies that the quality of prenatal maternal nutrition can amplify or 

protect against the impact of other adversities on foetal neurodevelopment; 

21. It found that maternal diet and self-care was compromised during the first six 

weeks postpartum and was closely associated with mental health difficulties 

and time restraints imposed by parenting demands; 

22. It challenges current estimates of the prevalence of domestic abuse within 

perinatal populations, with this adversity observed in three of the five cases. 

Findings also revealed that domestic abuse increased in type and intensity 

across the perinatal period and a dose-response effect on early 

neurodevelopment was observed; 

23. It highlights the need for developing an up-to-date psychometric tool that 

specifically identifies major life events eliciting high levels of perceived 

stress during pregnancy; 

24. It suggests that gene x environment interactions can be observed in 

prospective case studies focuses on the developmental impact of early life 

adversity and highlights the importance for epigenetic and cortisol measures 

to be included; 

25. It offered a small group of mothers the special opportunity to gain insights 

into their babies’ unique developmental journeys through the NBAS and 

Bayley-III assessments; methods not routinely used in NHS practice; 
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26. It demonstrated that high-risk dyads can fully engage in case study research, 

with no attrition and 100% attendance, when the research is conducted at 

home and trusting working relationships are established. It is also proposed 

that the Brazelton Experience shared between mothers, babies and the 

researcher strengthened these relationships; 

27. It highlighted that the number of adversities, maternal age, maternal 

education and household income are not the best predictors of early 

neurodevelopment or attachment trajectories and exposed potentially hidden 

groups at risk; 

28. It shows that every mother has the potential to bring out the best in her baby 

within a supportive framework, even if parenting issues existed previously. 

Therefore, health professionals should be slow to assume and quick to 

encourage every (expectant) mother; 

29. It employed multi-modal mixed-methods (NBAS, Bayley-III, and C-I, 

interviews, questionnaires, field notes and growth measurements) not 

commonly employed by researchers due the specialist training required; 

30. It furthers empirical knowledge within many areas of perinatal and paediatric 

research, and clinical practice; 

31. It brings the University of Edinburgh, NHS Forth Valley and Scotland into 

the spotlight through its focus on global issues; 

32. It holds the potential to inform future policy and practice within the NHS and 

UK Government through the research evidence presented; 

33. It presents original research to stimulate academic discussions and inspire 

future research endeavours. 

 

12.3  Limitations of Project Butterfly 

Every research study has its limitations and the following are accepted for Project 

Butterfly: 

1. The present research excluded fathers, thus excluded both a parent and 

partner. This is significant given that the research focused on multiple 

adversities and their impact on babies born to two biological parents. 

However, including fathers in the present research may have negatively 
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influenced mother-baby behaviours and misled results; particularly where 

domestic abuse was a factor. However, while excluding all fathers maintained 

consistency and created a safe environment where dyads could behave more 

naturally, the feminist position limited the broader insights that may have 

been gained from observing the role of fathers in mediating the impact of 

multiple adversities within a neurodevelopmental and attachment context. It 

is acknowledged that there may be specific insights about fathers and same-

sex partners that have been excluded from the analyses through recruiting 

only expectant mothers and their babies. 

2. The research limited participation to pregnant patients accessing a specific 

community-based midwifery and health visiting service within one Health 

Board in Scotland; 

3. All participants in Project Butterfly were white despite no ethnic limitations 

being applied, therefore this may influence the generalisability of the findings 

to some populations;  

4. All pregnancies were singleton and full-term despite the participation criteria 

including multiples and premature infants. Nevertheless, these factors did not 

allow the impact of multiple adversities to be observed in such cases; 

5. Participant numbers were limited and therefore only represented a fraction of 

patients accessing the service during a specific time period; 

6. Limited participant numbers also deem any relationships observed between 

adversities and outcomes as associative rather than by causation; 

7. Although data related to more than 30 types of adversity and confounding 

variables was collected from participants and considered within the analyses 

this list was not exhaustive; 

8. Whilst a wide range of adversity data was collected, ten types of adversities 

were identified as the most significant between cases. However, in the 

process of screening out noise significant factors may have been excluded; 

9. Participants may not have accurately disclosed some adversities, such as 

domestic abuse. However, participants were offered several opportunities to 

disclose adversities, including domestic abuse, through the project 

questionnaires. It is noteworthy that a “Prefer not to say” option was offered 
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when asking participants directly about domestic abuse within the project’s 

questionnaires to offer women the opportunity to disclose unofficially; 

10. The research sought to identify the type, timing and intensity of multiple 

adversities that participants experienced, but recognises that women may 

have minimised their experiences as a way of coping or even for child 

protection reasons. Therefore, the data may not have fully captured the dyads’ 

lived experiences;  

11. Participants’ responses, behaviours and observations were constrained by 

space and time and may have been influenced by the researcher’s presence 

and novelty of the research context. Thus, data may not be entirely authentic;  

12. The researcher aimed to keep the research environment private, quiet, warm 

and free from negative stimuli, and to assess babies between feed and sleep 

periods. This at times proved challenging with neonates who had not yet 

established a routine and when conducting research sessions within 

participants’ homes, which may have influenced the data obtained; 

13. Findings suggest that epigenetic influences and cortisol exposure may have 

been factors in the present study, but this could not be confirmed due to such 

measures being absent; 

14. Retrospective maternal perceptions of prenatal stress and distress was 

gathered. However, recall may have diminished over time and effected the 

accuracy of mothers’ ratings; 

15. Postnatal data collection was restricted to four months postpartum, therefore 

the observational period may have ended before some Butterfly Effects had 

fully emerged.  

 

12.4  Recommendations for Research and Clinical Practice 

Based on the evidence from Project Butterfly the following recommendations are 

proposed for future research (section 12.4.1 p.397) and clinical practice (section 

12.4.2 p.402).  
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12.4.1  Recommendations for Future Research 

1. Through multi-modal mixed-methods analyses a grounded theoretical model 

emerged: The Butterfly Model, and provided deeper understanding of the 

cases observed. It is recommended that this model is tested more widely to 

establish generalisability; 

2. Researchers are also encouraged to test the mechanics of the IWM of the 

mother presented in The Butterfly Model and challenged to extend the model 

by furthering empirical knowledge about the IWM of the baby through their 

own research; 

3. Due to practical time restraints imposed by this doctoral degree, data 

collection was restricted to a handful of cases observed between conception 

to four months postpartum. Therefore, the potential to capture Butterfly 

Effects postnatally was restricted and findings not generalisable due to the 

case study design employed. Based on the limitations of Project Butterfly and 

the nine studies reviewed in section 2.5.5 (p.62), it is recommended that 

researchers seek wider inclusivity within the recruitment process (considering 

parental age, gender, ethnicity, sexual orientation, education, socioeconimic 

status and non-english speakers), consider a wider range of adversity 

exposures, include premature babies were possible, rely less on subjective 

self-report measures and more on objective triangulated multi-modal mixed-

methods which consistently collect prospective data at frequent intervals, 

increase sample size and and move beyond basic cohort study design to 

matched cohort design and experimental methods to advance the field and 

address existing gaps;   

4. It is acknowledged that Project Butterfly excluded fathers. Fathers, and 

indeed same-sex parents, have too often been neglected in perinatal research 

and practice, resulting in vital knowledge gaps and unmet support needs. 

Therefore, it is important that researchers endeavour to include both parents 

where possible in familial studies. Researchers are also encouraged to explore 

the role of partners in early developmental contexts, including fathers and 

same-sex partners, to seek wider understanding of parental mental health 



 

© 2020 Doctoral Thesis of Angela Lisa McLaughlin                                              398                                                                                                                                               

 

within a perinatal context. Also, to identify the mechanics of the IWM of 

non-birthing parents and how this fits within The Butterfly Model proposed; 

5. It was not within the scope of this doctoral research to include epigenetic or 

cortisol measures, but including these in future research will deepen empirical 

knowledge and reflect the direction that current research interests are moving; 

6. Evidence from Health Visitors who tested the study’s Maternal Reflections 

Classification Guides highlight that these guides can assist Health Visitors in 

assessing the quality of brief maternal reflections generally, about the baby 

and attachment. However, further development in collaboration with 

midwives and health visitors is advised in advance of clinical testing; 

7. The cross-case evidence highlights a close relationship between the trajectory 

of maternal mental health and the trajectories of early neurodevelopment and 

attachment. Therefore, further research is needed in these areas; 

8. Cross-case comparisons also found that the quality of prenatal maternal 

nutrition was associated with foetal neurodevelopment. Therefore, research in 

this field is recommended; 

9. The cross-case evidence highlighted that the first six weeks postpartum is a 

critical period of vulnerability for mothers and babies. Poor maternal diet, 

self-care and mental health difficulties were key factors observed in addition 

to significant shifts in the neurodevelopmental trajectory of the baby and 

attachment trajectory of the dyad. Therefore, researchers are advised to focus 

more closely on this critical period; 

10. Maternal feedback demonstrated that motivation to gain insights about their 

baby’s development was a key reason why mothers participated. Despite 

facing multiple adversities throughout their participation, 100% attendance 

with no attrition corroborated this. It is proposed that conducting the research 

sessions at home facilitated dyads’ to engage. This demonstrates that high-

risk groups can successfully contribute to early years research that is home-

based; 

11. The cross-case evidence showed that all of the dyads may have benefited 

from intervention, yet this was only offered in two cases. Further research is 

required to investigate the prevalence of interventions offered to high-risk 
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dyads in practice and to establish their effectiveness in protecting and 

promoting the neurodevelopmental and attachment trajectories of babies 

exposed to multiple adversities from conception onwards; 

12. The evidence presents an opportunity to develop a new perinatal intervention 

programme that prospectively promotes neurodevelopmental and attachment 

trajectories from conception onwards. Project Butterfly demonstrates that the 

NBAS, Bayley-III and C-I are flexible measures that are capable of both 

capturing data and creating positive change, and are recommended for 

inclusion; 

13. Researchers are also encouraged to employ multi-modal mixed-methods 

within their research to add complementarity and aid triangulated analyses. In 

particular, researchers are encouraged to invest in NBAS, Bayley-III and C-I 

training to extend their knowledge, skills and scope of their work; 

14. Cross-case analyses revealed that breastfeeding, baby massage and baby 

wearing via a sling or wrap supported attachment development. Therefore, 

further research is recommended in these areas;  

15. It was anticipated that domestic abuse may be an adversity present in this 

study given estimated prevalence rates. Accordingly, every Scottish 

Women’s Aid (SWA) group was invited to participate in Project Butterfly at 

the outset of this doctoral research. However, only five of the 44 (11.4%) 

groups agreed to collaborate. Several reasons for this emerged, including 

perceived difficulties to recruit due to the low numbers of women reportedly 

accessing SWA services during pregnancy and staff concerns that inviting 

expectant mothers to participate may cause upset as they consider the 

prospect that domestic abuse may have affected their unborn baby. 

Nevertheless, despite a small number of SWA groups recognising the wider 

benefits of Project Butterfly no potential participants became available during 

the recruitment period. The evidence from Project Butterfly highlights that 

the prevalence of domestic abuse may be much higher than estimated in 

perinatal populations, with domestic abuse observed in three of the five cases. 

Notably none of the participating mothers accessed support from SWA or 

similar organisations during the study. Also, all of the mothers reported a 
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very positive research experience despite being asked about sensitive 

subjects, including domestic abuse, in the context of early development. The 

findings revealed a dose-response Butterfly Effect in the neurodevelopmental 

trajectories of babies exposed to domestic abuse. Observations also showed 

that domestic abuse can influence attachment development through impacting 

on maternal mental health. Therefore, investment is required to support 

research that explores the prevalence of domestic abuse during the perinatal 

period and to conduct wider scale research examining the impact of domestic 

abuse on early neurodevelopment and attachment. Efforts must also be made 

to exchange knowledge with SWA and similar organisations to support them 

in their efforts to help women and to gain their confidence in engaging in 

research like Project Butterfly. It is also imperative to raise women’s 

awareness of the potential impact of domestic abuse on early 

neurodevelopment and attachment to enable (expectant) mothers to make 

informed choices about themselves and their babies, and to seek out support 

accordingly; 

16. It is noteworthy that in addition to inviting NHS Forth Valley and SWA 

groups to collaborate in this research, a range of other organisations 

supporting (expectant) mothers and babies facing adversity were also invited 

to take part. From these Mellow Parenting and Stepping Stones North 

Edinburgh also agreed to support recruitment. However, as the results show, 

participants were only successfully recruited via the NHS. In the main part, 

the feedback from other partnering organisations revealed that expectant 

mothers facing multiple adversities were either not accessing their service 

during the recruitment period, in-house logistics made identification of 

suitable candidates difficult or ongoing co-ordination challenging, or service 

users were considered as unsuitable to participate for personal reasons. 

Therefore, it is highlighted to peers that whilst accessing high-risk perinatal 

populations for research purposes can prove challenging, Project Butterfly 

demonstrates that once on-board 100% engagement with no attrition is 

possible. This study also demonstrated that the research process can be a very 

positive experience for participants, with personal benefits gained. Therefore, 
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SWA and organisations working with families experiencing adversities 

should be encouraged to collaborate with researchers; 

17. Neonatal sensitivity to specific stimuli was observed in the neurobehaviours 

of two of the five babies. Notably, two unique characteristics existed in these 

cases: both babies were exposed to Aspirin in utero and both were delivered 

by caesarean section. Therefore, whilst these factors may be unrelated to 

these observations it may prove beneficial to conduct research examining the 

neurobehaviours of neonates exposed to Aspirin in utero and to explore the 

neurobehaviours of neonates in the context of the birth experience;   

18. Another novel observation made whilst conducting over 30 NBAS training 

cases was that breastfed infants demonstrated poorer self-regulation, state 

regulation and self-soothing techniques than bottle-fed infants. It is 

hypothesised that this may be due to the different lived experiences that each 

of these modes create, with bottle-fed babies having to practice self-

regulation at frequent intervals as they wait on their feeds being prepared 

whilst breastfed babies are placed straight to the breast when they 

demonstrate fussing behaviours or transition to state five. Therefore, 

examining this empirically may provide additional insights of the mental 

health needs of bottle-fed infants;   

19. Maternal perceptions of prenatal stress were gathered retrospectively in this 

study. Therefore, accuracy of recall may have been affected. Future studies 

may benefit from obtaining such data prospectively; 

20. Shifts in the number of adversities often correlated with qualitative shifts in 

maternal mental health due to associated adversities beginning or ending. 

Therefore, developing and piloting a Brief Adversity Checklist (BAC) may 

assist perinatal professionals in periodically tracking adversity exposure pre- 

to postnatally and identify mothers and babies at risk;  

21. The Modified Life Event Inventory was considered the most suitable 

psychometric tool to capture major life events data in this study due to its 

perinatal design. However, the findings suggest that this tool requires further 

development with expectant mothers living in a 21st century context; 
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22. Finally, researchers are advised to use two audio or video recording devices 

to safeguard again data lose if one device fails to record or generates a 

damaged data file. Researchers are also encouraged to keep a Field Diary as a 

second line of defence against data loss and to facilitate deeper analyses.  

 

12.4.2  Recommendations for Clinical Practice 

1. It is recommended that The Butterfly Model is utilised by multi-disciplinary 

professionals within their practice to establish its real-world utility in clinical 

and therapeutic contexts; 

2. Health professionals are advised to increase the frequency that they screen for 

perinatal depression, maternal stress and domestic abuse from conception and 

to continue monitoring beyond four months postpartum; 

3. Given the close association found between maternal mental health and the 

trajectories of early neurodevelopment and attachment, it is imperative that 

health professionals monitor the mental health of (expectant) mothers more 

closely and become more accurate at identifying dyads at risk early on; 

4. The trajectory of maternal mental health was also found to be associated with 

shifts in the number of adversities present due to interactions between some 

adversities, particularly stress. Therefore, perinatal professionals should 

routinely ask (expectant) mothers about any sudden changes in the number of 

adversities and/or stress they are experiencing as a simple screener to identify 

mothers and babies at potential risk;   

5. The evidence highlights that mental health support should be offered to 

women from (pre)conception. Protocols should be established to ensure that 

women at risk are identified early, including those with a history of trauma or 

abuse, chronic mental health problems, perinatal trauma, domestic abuse, and 

those with serious physical health conditions; particularly cases where the life 

of the pregnant mother and/or foetus is at risk; 

6. It is imperative that perinatal mental health services are consistently offered 

to mothers at risk and streamlined nationally to ensure that continuous 

support is offered if a family moves to a new Health Board area during 

pregnancy or the first four months postpartum, at least; 
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7. Cross-case analyses have shown that it is important for all parents to be 

offered the opportunity to talk about attachment from conception onwards 

and that this should remain an ongoing conversation throughout; 

8. It is also important that Scotland establishes its first Parent-Infant 

Psychotherapy service to support parents and babies who are struggling to 

develop a secure relationship; 

9. It is recommended that every woman who experiences perinatal trauma is 

offered counselling support afterwards and that further support is offered 

when planning, or going through, future pregnancies to improve outcomes for 

both mother and baby; 

10. The findings highlight that the period from birth to six weeks postpartum is a 

critical period for maternal mental health, neurodevelopment and attachment 

vulnerabilities and window of opportunity for health professionals to 

intervene. Investment from NHS Scotland should focus on providing 

Midwives and Health Visitors with the training and time to talk to mothers 

about their mental health during every contact point and skills to conduct the 

Neonatal Behavioral Assessment Scale (NBAS; Brazelton and Nugent, 2011) 

or Newborn Behavioral Observations System (NBO; Nugent et al, 2007) with 

all newborns and their parent(s). This will provide every baby with the best 

start by promoting neurodevelopment from the first and attuning caregivers 

from the beginning, thus reducing difficulties and promoting outcomes. These 

timely cost-effective interventions could easily be integrated into the 

Universal Pathway, improve outcomes at individual, familial and national 

levels, and reduce the long-term financial burden on the state; 

11. Indeed, given the evidenced utility of the NBAS and Bayley-III as 

complementary assessment tools, and the positive feedback received from all 

five mothers, it is proposed that NHS Scotland considers incorporating these 

measures into Midwifery and Health Visitor practice; 

12. Cross-case analyses revealed that breastfeeding, baby massage and baby 

wearing can positively influence maternal mental health and promote 

attachment. Therefore, mothers should be informed about the benefits of 

these options and supported to implement them if they wish;  
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13. The evidence also highlighted that poor prenatal maternal nutrition is 

detrimental to foetal neurodevelopment, conversely good nutrition offers 

protective factors. It is therefore recommended that all expected mothers are 

informed about the relationship between their diet and their baby’s 

development during antenatal classes and offered the opportunity to attend 

healthy cookery classes;  

14. Furthermore, four of the five cases observed reported poor diet and self-care 

during the first six weeks postpartum due to time constraints imposed by 

parenting demands and mental health difficulties associated with adversities. 

Therefore, it is recommended that Midwives and Health Visitors ask new 

mothers about diet and self-care during this period and liaise with local 

catering services who may be able to provide healthy ready-made meals at 

home for new parents at risk; 

15. It is also important that Midwives and Health Visitors prenatally identify 

dyads who may be particularly vulnerable during the first six weeks 

postpartum and put special care measures in place to commence from birth, 

such as specialist Nursery Nurse or Doula support during the first six weeks. 

Again, adopting an anticipatory approach that promotes and protects the 

dyad; 

16. Midwives and Health Visitors should be cautious to assume that babies born 

to older mothers, with a higher level of education, living in a moderate-high 

decile area with a comfortable household income are less at risk; 

17. Finally, multi-disciplinary professionals working with families experiencing 

adversity are encouraged to remain mindful of the potential of every mother 

to nurture her child’s development, even when parenting issues have existed 

previously. Indeed, every baby is born a rough diamond and every mother 

should be supported to polish her diamond so that he or she sparkles brightly. 
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APPENDIX 18  Example of Cross-case Categorisation 
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