ST ANFORD UNIVERSIT Y
DEPART MENT OF PSYCHOLOGY
Jordan Hall, Bldg. 420
Stanford, California 94305-2130

September 30, 2016
Dear Clinical Science Search Committee Members,
I am enthusiastically submitting my application for the faculty search in clinical psychological science in
the Department of Psychology and Human Development at Vanderbilt University. I am particularly
interested in this position given your Department’s excellent reputation in clinical science and human
development; I believe that my background, experiences, and skills will allow me to make important
contributions to your program and students. As someone who launched her career in research as an
undergraduate in laboratories at Vanderbilt, I would be thrilled to return to my alma mater to continue
my work and to train others in their pursuits in psychology. My curriculum vitae and application
materials demonstrate my ability to conduct high-quality research, to secure extramural funding, and to
perform and supervise clinical assessment and intervention.
Throughout my training experiences to date, I have established a program of research in which I am
taking multiple approaches to study the development of psychopathology. My work has led me to focus
on experiences of early adversity, given the outsized impact of these experiences on difficulties later in
life. I sought and obtained specialized clinical training in infant mental health, a multidisciplinary field
that focuses on the promotion of health in early life, with an emphasis on the importance of caregiving
experiences as both a source of stress and a potential buffer from the adverse effects of other stressful
experiences. This clinical exposure was consistent with my research on early life, indicating that the
caregiving relationship may be the single most significant and impactful relationship in one's life. When
caregiving goes awry, children, and their developing brains, are particularly vulnerable. In my work I
seek to:
(1) Improve the characterization of early life experiences and elucidate links to later life outcomes;
(2) Investigate the neurobiological consequences of early adversity (e.g., cortisol, telomere length,
mitochondrial DNA copy number, methylation, neural structure and function);
(3) Examine caregiving interventions on outcomes for young children, and identify factors that
contribute to resilience.
I think that my program of research has the potential to make important contributions to our
understanding of causal mechanisms for psychopathology across psychological and biological
domains. Ultimately, my work has translational applications, such as promoting the development of
more effective prevention and intervention efforts for broad-based health difficulties. I believe that my
research, with its transdiagnostic developmental psychopathology focus and its use of genetic and
neuroimaging tools, is well-aligned with your department’s interests. I am proud that my research to
date has been well received in the scientific community, evidenced by the acceptance of over 50
publications that I have co-authored. I have also demonstrated an ability to obtain independent funding
for my work, having secured a predoctoral fellowship from the National Science Foundation, and
postdoctoral fellowship support from NIMH, the Klingenstein Third Generation Foundation, and the
NARSAD Young Investigator Award.
I am eager to collaborate with faculty members in your department, and to teach and mentor both
undergraduate and graduate students. Having attended Vanderbilt as an undergraduate, I am familiar
with the breadth of the psychology faculty across Peabody College and the College of Arts and Science

and would be excited to collaborate. I also look forward to opportunities to collaborate with faculty in the
School of Medicine and Institute for Medicine and Public Health.
Fulfilling the stated search requirements, I attended an APA-accredited Ph.D. program in clinical
psychology at University of California, Los Angeles (UCLA), and an APA-accredited predoctoral
program in clinical psychology at the Tulane University School of Medicine. My clinical work focuses on
children ages 0-5 years and their families. I have accrued 2,000 hours of supervised postdoctoral
clinical hours, have passed the EPPP, am license eligible in Tennessee, and I look forward to
supervising clinical students in work with children and families.
In my application submission I have included my curriculum vitae, research statement, teaching
statement, and three representative publications. I have asked that my current and former post-doctoral
and doctoral mentors, Drs. Ian Gotlib, Steve Lee, Nim Tottenham, and Charles Zeanah, submit letters
of recommendation on my behalf.
I very much appreciate the committee’s time and consideration of my application. The intellectual
environment of Vanderbilt’s Department of Psychology and Human Development would benefit my
program of research immeasurably, and I believe my work would make a strong contribution to the
department’s scholarly aims. Should you require any additional information, please do not hesitate to
contact me.
Sincerely,
Kathryn L. Humphreys, Ph.D., Ed.M.
Postdoctoral Fellow
Stanford Mood and Anxiety Disorders Laboratory
Department of Psychology, Jordan Hall, Building 420
Stanford University, Stanford, CA 94305-2130
E-mail: k.humphreys@stanford.edu
Phone: (615) 268-6895
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Kathryn L. Humphreys
450 Serra Mall, Jordan Hall
Stanford, CA 94305
(615) 268-6895
k.humphreys@stanford.edu
EDUCATION
2014

University of California, Los Angeles, Los Angeles, CA
Ph.D. in Clinical Psychology, Minor: Quantitative Psychology

2009

University of California, Los Angeles, Los Angeles, CA
M.A. in Psychology

2006

Harvard University, Harvard Graduate School of Education , Cambridge, MA
Ed.M. in Risk and Prevention, Childhood Focus

2005

Vanderbilt University, Peabody College, Nashville, TN
B.S. in Child Development and Cognitive Studies, summa cum laude
High Departmental Honors in Child Development, Cognitive Studies

TRAINING AND RESEARCH
2015–present Stanford University, Department of Psychology, Stanford, CA
Postdoctoral Fellow, Stanford Mood and Anxiety Disorders Laboratory
Research Mentor: Dr. Ian H. Gotlib
2014–2015

Tulane University School of Medicine, New Orleans, LA
Clinical Psychology Postdoctoral Fellow
Bucharest Early Intervention Project
Research Mentor: Dr. Charles H. Zeanah

2013–2014

Tulane University School of Medicine, New Orleans, LA
Clinical Psychology Predoctoral Intern, Infant Mental Health Track
Behavioral and Neurodevelopmental Genetics Laboratory
Research Mentors: Drs. Stacy S. Drury & Charles H. Zeanah

2008–2014

University of California, Los Angeles, Los Angeles, CA
Graduate Student Researcher, ADHD and Development Lab and the Development and
Affective Neuroscience Lab
Research Mentors: Drs. Steve S. Lee & Nim Tottenham

2007–2008

VA Boston Healthcare System, Boston, MA
Psychology Technician, National Center for Posttraumatic Stress Disorder
Research Mentor: Dr. Brian P. Marx

2005–2006

Harvard Graduate School of Education, Cambridge, MA
Graduate Student Researcher
Research Mentor: Dr. Robert L. Selman

2003–2005

Vanderbilt University, Nashville, TN
Undergraduate Student Researcher
Research Mentors: Drs. William P. Smith, Craig Anne Heflinger, & Laura R. Novick
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GRANT SUPPORT
2016–2018

The Klingenstein Third Generation Foundation
Fellowship in Adolescent Depression
Accelerated Cellular Aging as Mechanism Linking Early Adversity with Risk for Adolescent
Depression
Award: $60,000
Role: Principal Investigator

2016–2018

Brain and Behavior Research Foundation
NARSAD Young Investigator Grant (23819)
Telomere Length as Mediator Between Early Life Stress and Child Health Outcomes
Award: $70,000
Role: Principal Investigator

2015–2018

National Institute of Mental Health
Individual Postdoctoral NRSA F32 (1F32MH107129-01A1)
Telomere Length as Mediator Between Early Life Stress and Child Health Outcomes
Award: $161,406
Role: Principal Investigator (Faculty Sponsor: Ian H. Gotlib, Ph.D.)

2013

Children and Adults with ADHD
Young Scientist Research Fund Award
Examining Risky Behavior in Children with ADHD: A Laboratory-Based Assessment
Approach
Award: $5,000
Role: Principal Investigator

2009–2012

National Science Foundation
Graduate Research Fellowship
Gene Environment Interplay and Response Inhibition
Award: $90,000
Role: Principal Investigator

PEER-REVIEWED PUBLICATIONS
1. Humphreys, K. L., Esteves, K., Zeanah, C. H., Fox, N. A., Nelson, C. A., & Drury, S. S. (in
press). Accelerated telomere shortening: Tracking the lasting impact of early institutional care at the
cellular level. Psychiatry Research. doi:10.1016/j.psychres.2016.09.023
2. Humphreys, K. L., Nelson, C. A., Fox, N. A., & Zeanah, C. H. (in press). Signs of reactive attachment
disorder and disinhibited social engagement disorder at age 12 years: Effects of institutional care his tory
and high-quality foster care. Development and Psychopathology.
3. VanTieghem, M. R., Gabard-Durnam, L., Goff, B., Flannery, J., Humphreys, K. L., Telzer, E. H.,
Caldera, C., Louie, J. Y., Shapiro, M., Bolger, N., & Tottenham, N. (in press). Positive vale nce bias and
parent-child relationship security moderate the association between early institutional care and
internalizing problems. Development and Psychopathology.
4. Gleason, M. M. & Humphreys, K. L. (in press). Categorical diagnosis of extreme hyperactivity,
impulsivity, and inattention in very young children. Infant Mental Health Journal. doi:10.1002/imhj.21592
5. Humphreys, K. L., Kircanski, K., Colich, N. L., & Gotlib, I. H. (2016). Attentional avoidance of fearful
facial expressions following early life stress is associated with impaired social functioning. Journal of
Child Psychology and Psychiatry. Advance online publication. doi:10.1111/jcpp.12607
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6. Silvers, J., Lumian, D., Gabard-Durnam, L., Gee, D., Goff, B., Fareri, D., Caldera, C., Flannery, J.,
Telzer, E., Humphreys, K., & Tottenham, N. (2016). Previous institutionalization is followed by broader
amygdala-hippocampal-PFC network connectivity during aversive learning in human development.
Journal of Neuroscience, 36, 6420-6430. doi: 10.1523/JNEUROSCI.0038-16.2016
7. Green, S. A., Goff, B., Gee, D. G., Gabard-Durnam, L. Flannery, J., Telzer, E. H., Humphreys, K. L.,
Louie, J., Tottenham, N. (2016). Discrimination of amygdala response predicts future separation anxiety
in youth with early deprivation. Journal of Child Psychology and Psychiatry. Advance online publication.
doi: 10.1111/jcpp.12578
8. Non, A. L., Hollister, B. M., Humphreys, K. L., Childebayeva, A., Esteves, K., Zeanah, C. H., Fox, N. A.,
Nelson, C. A., & Drury, S. S. (2016). DNA methylation at stress-related genes is associated with
exposure to early life institutionalization. American Journal of Physical Anthropology, 161, 84-93. doi:
10.1002/ajpa.23010
9. Gabard-Durnam, L., Gee, D. G., Goff, B., Flannery, J., Telzer, E. H., Humphreys, K. L., Lumian, D.,
Fareri, D., Caldera, C. & Tottenham, N. (2016). Stimulus-elicited connectivity influences resting-state
connectivity years later in human development: A prospective study. Journal of Neuroscience, 36, 47714784. doi:10.1523/JNEUROSCI.0598-16.2016
10. Humphreys, K. L., Telzer, E. H., Flannery, J., Goff, B., Gabard-Durnam, L., Gee, D. G., Lee, S. S., &
Tottenham, N. (2016). Risky decision making from childhood through adulthood: Contributions of
learning and sensitivity to negative feedback. Emotion, 16, 101-109. doi:10.1037/emo0000116
11. Humphreys, K. L., Galán, C. A., Tottenham, N., & Lee, S. S. (2016). Impaired social decision-making
mediates the association between ADHD and social problems. Journal of Abnormal Child Psychology,
44, 1023-1032. doi:10.1007/s10802-015-0095-7
12. Singer, M. J., Humphreys, K. L., & Lee, S. S. (2016). Coping self-efficacy mediates the association
between abuse during childhood and ADHD symptoms in adulthood. Journal of Attention Disorders, 20,
695-703. doi:10.1177/1087054712465337
13. Humphreys, K. L., McGoron, L., Sheridan, M. A., McLaughlin, K. A., Fox, N. A., Nelson, C. A., &
Zeanah, C. H. (2015). High-quality foster care mitigates callous-unemotional traits following early
deprivation in boys: A randomized controlled trial. Journal of the American Academy of Child and
Adolescent Psychiatry, 54, 977-983. doi:10.1016/j.jaac.2015.09.010
**Received the Norbert and Charlotte Rieger Award for Scientific Achievement from the American
Academy of Child and Adolescent Psychiatry (Journal of the American Academy of Child and
Adolescent Psychiatry outstanding paper of the year)**
14. Humphreys, K. L., Weems, C. F., & Scheeringa, M. S. (2015). The role of anxiety control and treatment
implications of informant agreement on child PTSD symptoms. Journal of Clinical Child and Adolescent
Psychology. Advance online publication. doi:10.1080/15374416.2015.1094739
15. Humphreys, K. L., Gleason, M. M., Drury, S. S., Miron, D. M., Nelson, C. A., Fox, N. A., & Zeanah, C.
H. (2015). Effects of institutional rearing and foster care on psychopathology at age 12 years in
Romania: follow-up of an open, randomised controlled trial. The Lancet Psychiatry, 2, 625-635. doi:
10.1016/S2215-0366(15)00095-4
16. Humphreys, K. L., Zeanah, C. H., Nelson, C. A., Fox, N. A., & Drury, S. S. (2015). Serotonin transporter
(5HTTLPR) genotype moderates the longitudinal impact of atypical attachment on externalizing
behavior. Journal of Developmental and Behavioral Pediatrics, 36, 409-416.
doi:10.1097/DBP.0000000000000171
17. Telzer, E. H., Flannery, J., Humphreys, K. L., Goff, B., Gabard-Durman, L., Gee, D. G., & Tottenham,
N. (2015). “The Cooties Effect”: Amygdala reactivity to opposite- versus same-sex faces declines from
childhood to adolescence. Journal of Cognitive Neuroscience. doi:10.1162/jocn_a_00813
18. Humphreys, K. L., Lee, S. S., Telzer, E. H., Gabard-Durnam, L. J., Goff, B., Flannery, J., & Tottenham,
N. (2015). Exploration–exploitation strategy is dependent on early experience. Developmental
Psychobiology, 57, 313-321. doi:10.1002/dev.21293
19. Benson, K., Flory, K., Humphreys, K. L., Lee, S. S. (2015). Misuse of stimulant medication among
college students: A comprehensive review and meta-analysis. Clinical Child and Family Psychology
Review, 18, 50-76. doi:10.1007/s10567-014-0177-z
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20. Brett, Z. H., Humphreys, K. L., Fleming, A. S., Kraemer, G. W., & Drury, S. S. (2015). Using crossspecies comparisons and a neurobiological framework to understand early social deprivation effects on
behavioral development. Development and Psychopathology, 27, 347-367.
doi:10.1017/S0954579415000036
21. Humphreys, K. L., & Zeanah, C. H. (2015). Deviations from the expectable environment in early
childhood and emerging psychopathology. Neuropsychopharmacology Reviews, 40, 154-170. doi:
10.1038/npp.2014.165.
22. Brett, Z. H., Sheridan, M., Humphreys, K., Smyke, A., Gleason, M. M., Fox, N., Zeanah, C., Nelson, C.,
& Drury, S. (2015). A neurogenetics approach to defining differential susceptibility to institutional care.
International Journal of Behavioral Development, 39, 150-160. doi:10.1177/0165025414538557
23. †Brett, Z. H., †Humphreys, K. L., Smyke, A. T., Gleason, M. M., Nelson, C. A., Zeanah, C. H., Fox, N.
A., & Drury, S. S. (2015). 5HTTLPR genotype moderates the longitudinal impact of early caregiving on
externalizing behavior. Development and Psychopathology, 27, 7-18. doi:10.1017/S0954579414001266
(†equal contribution)
24. Humphreys, K. L., Scheeringa, M. S., & Drury, S. S. (2014). Race moderates the association of COMT
genotype and posttraumatic stress disorder in preschool children. Journal of Child and Adolescent
Psychopharmacology, 24, 454-457. doi:10.1089/cap.2014.0077
25. †Gee, D. G., †Gabard-Durnam, L., Telzer, E. H., Humphreys, K. L., Goff, B., Flannery, J., Shapiro, M.,
Lumian, D.S., Fareri, D.S., Caldera, C. J., Tottenham, N. (2014). Maternal buffering of human
amygdala–prefrontal circuitry during childhood but not adolescence. Psychological Science, 25, 20672078. doi:10.1177/0956797614550878 (†equal contribution)
26. Sujan, A. C., Humphreys, K. L., Ray, L. A., & Lee, S. S. (2014). Differential association of child abuse
with self-reported versus laboratory-based impulsivity and risk-taking in young adulthood. Child
Maltreatment, 19, 145-155. doi:10.1177/1077559514543827
27. Gabard-Durnam, L., Flannery, J., Goff, B., Gee, D. G., Humphreys, K. L., Telzer, E., Hare, T., &
Tottenham, N. (2014). The development of human amygdala functional connectivity at rest from 4 to 23
Years: a cross-sectional study. NeuroImage, 95, 193-207. doi:10.1016/j.neuroimage.2014.03.038
28. Tibu, F., Humphreys, K. L., Fox, N. A., Nelson, C. A., & Zeanah, C. H. (2014). Psychopathology in
young children in two types of foster care following institutional rearing. Infant Mental Health Journal, 35,
123-131. doi:10.1002/imhj.21428
29. Lee, S. S., & Humphreys, K. L. (2014). Interactive association of dopamine receptor (DRD4) genotype
and ADHD on alcohol expectancies in children. Experimental and Clinical Psychopharmacology, 22,
100-109. doi:10.1037/a0035338
30. Olsavsky, A., Telzer, E. H., Shapiro, M., Humphreys, K. L., Flannery, J., Goff, B., & Tottenham, N.
(2013). Indiscriminate amygdala response to mothers and strangers following early maternal deprivation.
Biological Psychiatry, 74, 853-860. doi:10.1016/j.biopsych.2013.05.025
31. Gee, D. G., Gabard-Durnam, L., Flannery, J., Goff, B., Humphreys, K. L., Telzer, E., Hare, T. A.,
Bookheimer, S. Y., & Tottenham, N. (2013). Early developmental emergence of human amygdala -PFC
connectivity after maternal deprivation. Proceedings for the National Academy of Sciences USA, 110,
15638–15643. doi:10.1073/pnas.1307893110
32. †Humphreys, K. L., †Katz, S. J., Lee, S. S., Hammen, C. L., Brennan, P. A., & Najman, J. M. (2013).
The association of ADHD and depression: Mediation by peer problems and parent -child difficulties in two
complementary samples. Journal of Abnormal Psychology, 122, 854-867. doi:10.1037/a0033895
(†equal contribution)
33. Humphreys, K. L., Eng, T., & Lee, S. S. (2013). Stimulant medication and substance use outcomes: A
meta-analysis. JAMA Psychiatry, 70, 740-749. doi:10.1001/jamapsychiatry.2013.1273
34. Goff, B., Gee, D. G., Telzer, E. H., Humphreys, K. L., Gabard-Durnam, L., Flannery, J., & Tottenham,
N. (2013). Reduced nucleus accumbens reactivity and adolescent depression following early -life stress.
Neuroscience, 249, 129-138. doi:10.1016/j.neuroscience.2012.12.010
35. Telzer, E., Flannery, J., Shapiro, M., Humphreys, K. L., Goff, B., Gabard-Durnam, L., Gee, D., &
Tottenham, N. (2013). Early experience shapes amygdala sensitivity to race: An international adoption
design. Journal of Neuroscience, 33, 13484-13488. doi: 10.1523/JNEUROSCI.1272-13.2013
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36. Gee, D. G., Humphreys, K. L., Flannery, J., Goff, B., Telzer, E. H., Shapiro, M., Bookheimer, S. Y., &
Tottenham, N. (2013). A developmental shift from positive to negative connectivity in human amygdalaprefrontal circuitry. Journal of Neuroscience, 33, 4584-4593. doi:10.1523/JNEUROSCI.3446-12.2013
37. Humphreys, K. L., Lee, S. S., & Tottenham, N. (2013). Not all risk taking behavior is bad: Associative
sensitivity predicts learning during risk taking among high sensation seekers. Personality and Individual
Differences, 54, 709-715. doi:10.1016/j.paid.2012.11.031
38. Telzer, E. H., Humphreys, K. L., Shapiro, M., & Tottenham, N. (2013). Amygdala sensitivity to race
does not emerge until adolescence. Journal of Cognitive Neuroscience, 25, 234-244.
doi:10.1162/jocn_a_00311
39. Humphreys, K. L., Aguirre, V. P., & Lee, S. S. (2012). Association of anxiety and ODD/CD in children
with and without ADHD. Journal of Clinical Child and Adolescent Psychology, 41, 370-377.
doi:10.1080/15374416.2012.656557
40. Marx, B. P., Bovin, M. J., Suvak, M. K., Monson, C. M., Sloan, D. M., Fredman, S. J., Humphreys, K. L.,
Kaloupek, D. J., & Keane, T. M. (2012). Concordance between physiological arousal and subjective
distress among combat Veterans undergoing challenge testing for PTSD. Journal of Traumatic Stress,
25, 416-425. doi:10.1002/jts.21729
41. Tottenham, N., Shapiro, M., Telzer, E., & Humphreys, K. (2012). Amygdala response to mother.
Developmental Science, 15, 307-319. doi:10.1111/j.1467-7687.2011.01128.x
42. Humphreys, K. L., Foley, K., Feinstein, B. A., Marx, B. P., Kaloupek, D. G., & Keane, T. M. (2012). The
influence of externalizing comorbidity on psychophysiological reactivity among veterans with
posttraumatic stress disorder. Psychological Trauma: Theory, Research, Practice, and Policy, 4, 145151. doi:10.1037/a0022644
43. Humphreys, K. L., Mehta, N., & Lee, S. S. (2012). Association of parental ADHD and depression with
externalizing and internalizing dimensions of child psychopathology. Journal of Attention Disorders, 16,
267-275. doi:10.1177/1087054710387264
44. Castel, A. D., Lee, S. S., Humphreys, K. L., & Moore, A. N. (2011). Memory capacity, selective control,
and value-directed remembering in children with and without attention-deficit/hyperactivity disorder
(ADHD). Neuropsychology, 25, 15-24. doi:10.1037/a0020298
45. Castel, A. D., Humphreys, K. L., Lee, S. S., Galvan, A., Balota, D. A. & McCabe, D. P. (2011). The
development of memory efficiency and value-directed remembering across the life span: A crosssectional study of memory and selectivity. Developmental Psychology, 47, 1553-1563.
doi:10.1037/a0025623
46. Lee, S. S., Humphreys, K. L., Flory, K., Liu, R., & Glass, K. (2011). Prospective association of
childhood attention-deficit/hyperactivity disorder (ADHD) and substance use and abuse/dependence: A
meta-analytic review. Clinical Psychology Review, 31, 328-341. doi:10.1016/j.cpr.2011.01.006
47. Humphreys, K. L., & Lee, S. S. (2011). Risk taking and sensitivity to punishment in children with ADHD,
ODD, ADHD+ODD, and controls. Journal of Psychopathology and Behavioral Assessment, 33, 299-307.
doi:10.1007/s10862-011-9237-6
48. Feinstein, B. A., Humphreys, K. L., Bovin, M., Marx, B. P., & Resick, P. A. (2011). Victim–offender
relationship, peritraumatic responses, and PTSD: A study of female rape survivors. Psychological
Trauma: Theory, Research, Practice, and Policy, 3,192-200. doi:10.1037/a0021652
49. Humphreys, K. L., Sauder, C. L., Martin, E. K., & Marx, B. P. (2010). Tonic immobility in childhood
sexual abuse survivors and its relation to posttraumatic stress disorder symptomatology. Journal of
Interpersonal Violence, 25, 358-373. doi:10.1177/0886260509334412
50. Marx, B. P., Humphreys, K. L., Weathers, F. W., Martin, E. K., Sloan, D. M., Kaloupek, D. K., & Keane,
T. M. (2008). Development and initial validation of a statistical prediction instrument for assessing
combat-related posttraumatic stress disorder. Journal of Nervous and Mental Disease, 196, 605-611.
doi:10.1097/NMD.0b013e318181326d
51. Heflinger, C. A., & Humphreys, K. L. (2008). Identification and treatment of children with oppositional
defiant disorder: A case study of the TennCare Medicaid system. Psychological Services, 5, 139-152.
doi:10.1037/1541-1559.5.2.139
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MANUSCRIPTS UNDER REVIEW
1. King, L. S., Colich, N. L., LeMoult, J., Humphreys, K. L., Ordaz, S. J., Price, A., & Gotlib, I. H. (invited
resubmission). The impact of the severity of early life stress on diurnal cortisol: The role of puberty.
2. Humphreys, K. L., Tottenham, N., & Lee, S. S. (invited resubmission). Risky decision-making in
children with and without ADHD: A prospective study.
3. †Davis, E. G., †Humphreys, K. L., McEwen, L. M., Sacchet, M. D., Camacho, M. C., MacIsaac, J. L.,
Lin, D., Kobor, M. S., & Gotlib, I. H. (submitted). Accelerated methylation age mediates the association
between elevated diurnal cortisol and reduced hippocampal volume in adolescent girls. (†equal
contribution)
4. Humphreys, K. L., Schoubue, N. F., Kirchanski, K., Leibenluft, E., Stringaris, A., & Gotlib, I. H.
(submitted). The association between irritability and domains of psychopathology in early adolescence is
moderated by sex.
5. Schreiner, C. J. K., Popolizio, M. M., Colich, N. L., Humphreys, K. L., & Gotlib, I. H. (submitted). Sexspecific pathways to delinquency in early adolescence: The roles of stress, testosterone, and DHEA -S.
6. Humphreys, K. L., Gabard-Durnam, L., Goff, B., Telzer, E. H., Flannery, J., Gee, D. G., Park, V., Lee,
S. S., & Tottenham, N. (submitted). Peer-directed behavior following early psychosocial deprivation:
Independent roles of anxiety and ADHD symptoms.
7. Callaghan, B. L., Fields, A., Gabard-Durnam, L., Gee, D. G., Caldera, C., Humphreys, K. L., Goff, B.,
Flannery, J., Telzer, E. H., Shapiro, M., & Tottenham, N. (submitted). Gut microbiome and hippocampal prefrontal cortex development following adversity.
8. Callaghan, B. L., Gee D. G., Gabard-Durnam, L., Telzer, E. H., Humphreys, K. L., Goff, B., Shapiro, M.,
Flannery, J., Lumian, D., Fareri, D., Caldera, C., & Tottenham, N. (submitted). Adoptive parental
buffering of amygdala as a resilience factor against future anxiety.
9. Flannery, J., Gabard-Durnam, L., Goff, B., Gee, D. G., Telzer, E. H., Humphreys, K. H., Lumian, D., &
Tottenham, N. (submitted). The impact of early adversity on diurnal cortisol across development:
Influence of adolescent sleep.
10. Sujan, A. C., Humphreys, K. L., Shemmassian, S. K., Ray, L. A., & Lee, S. S. (submitted). Acute stress
reduces risk-taking in men but not women.
BOOK CHAPTERS
1. Humphreys, K. L., King, L. S., & Gotlib, I. H. (invited). Neglect. In C. H. Zeanah (Ed.), Handbook of
Infant Mental Health (4th Edition). New York: Guilford.
2. Humphreys, K. L., Fox, N. A., Nelson, C. A., & Zeanah, C. H. (in press). Psychopathology following
severe deprivation: History, research, and implications of the Bucharest Early Intervention Project. In A.
V. Rus, S. R. Parris, & E. Stativa (Eds.), Child Maltreatment in Long-Term Residential Centers: History,
Research, and Current Implications. New York: Springer.
3. Zeanah, C. H., & Humphreys, K. L. (2015). Current directions in the study of risk and adversity in
infancy. In S. D. Calkins (Ed.), Handbook of Infant Development: Biopsychosocial Perspectives (pp. 315335). New York: Guilford.
4. Humphreys, K. L., Zeanah, C. H., & Scheeringa, M. (2015). Infant development. The first 3 years of life.
In A. Tasman, J. Kay, J. A. Lieberman, First, M. B., & M. Riba (Eds.), Psychiatry (4th Edition) (pp. 134158). Philadelphia: Wiley-Blackwell. doi: 10.1002/9781118753378.ch9
5. Lee, S. S., & Humphreys, K. L. (2011). Assessment of ADHD in young children. In S. W. Evans & B.
Hoza (Eds.), Treating Attention Deficit Hyperactivity Disorder: Assessment and Intervention in
Developmental Context (pp. 2-25, Section 3). New York: Civic Research Institute.
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Kathryn L. Humphreys
Research Statement
The first years of life are characterized by high levels of neural plasticity; environmental experiences
dramatically influence development during this period, setting the foundation for brain and behavioral across
the lifespan (Humphreys, Zeanah, & Scheeringa, 2014). Despite the understanding that stress in early life is
associated with negative long-term consequences, we still know little about how the nature, timing, and dose
of early adverse experiences set negative trajectories in motion (Zeanah & Sonuga-Barke, 2016). My
program of research has centered around asking fundamental que stions about the origins of
psychopathology and mechanisms of risk and resilience across development. Through both my research
and clinical experiences, I have acquired a breadth of content knowledge and first-hand exposure to a range
of clinical populations, which has galvanized my commitment to targeting the crucial developmental period of
early life. At UCLA, through dual mentorship from a child clinical psychologist and a developmental
neuroscientist, I established an interdisciplinary program of research focusing on developmental
psychopathology. I completed my pre- and post-doctoral clinical training in infant mental health, honing my
interest in the transactional relationships between caregivers and their offspring. In my own lab, I will build
on these experiences to study the interplay of biology and behavior in the context of the early caregiving
environment. I plan to conduct longitudinal research to identify targets for intervention, and eventually to
conduct intervention research focused on these targets to try to improve the well-being of young children.
Ultimately, my goal is to lead a lab that conducts innovative, impactful research that promotes mental health
and works towards fostering resilience. My program of research is focused on three interconnected aims:
1. Improving the characterization of early life experiences and elucidating links to later life outcomes
The field of developmental psychopathology has been advance d by characterizations of adversity as “toxic
stress” (Shonkoff & Garner, 2012) and the formulation of cumulative risk models (Felitti & Anda, 2014).
Nevertheless, there are limits to grouping diverse forms of adverse experiences together or weighting all
stressors equally. My former postdoctoral advisor, Dr. Charles Zeanah, and I have argued that significant
advancements in our understanding of early adversity and emerging psychopathology can come from
careful consideration of the form of adverse experiences (Humphreys & Zeanah, 2015; Zeanah &
Humphreys, 2015). The absence of expected environmental input (e.g., stimulation and nurturance) is likely
to result in different neurobiological consequences than those found in children who received adequate
stimulation but experienced harmful, threatening experiences such as abuse (McLaughlin et al., 2014).
Unfortunately, investigators often group these various forms of stressors together rather than trace the
specific and divergent impact of the absence of expected input versus the presence of harmful input. I seek
to address this issue, and have been developing a line of research that examines neglect separately from
abuse and other threatening experiences.
In my work directed by Dr. Nim Tottenham, I found that, despite years in adoptive families, previously
neglected children differ from their non-neglected peers in decision-making (i.e., early neglect is associated
with decisions to exploit over explore; Humphreys, Lee, et al., 2014), and have greater attention deficit
hyperactivity disorder (ADHD), anxiety, and peer difficulties (Humphreys, Gabard-Durnam, et al., submitted).
Institutional care represents an extreme form of neglect, but stimulation and nurturance also vary in more
“typical” populations. Work led by an undergraduate student I am mentoring indicates that, in a community
sample of adolescents, greater experiences of neglect are linearly associated with larger amygdala volume
(Vu, Humphreys, et al., 2016). In order to extend this work on neglect, I have recently spearheaded a new
research project in Dr. Ian Gotlib’s lab at Stanford in which we are examining how a range of environmental
input can affect functioning in early life. In the BABIES (Brain and Behavior: Infant Experiences Study)
project, we are carefully assessing variations in early experience through in-home auditory recording to
assess levels of stimulation experienced by 6-month-old infants. We are observing these infants in dyadic
lab-based interactions and assessing neural structure and function in a magnetic resonance imaging (MRI)
scan to examine links between environmental experiences and neural development. To date, we have made
significant progress in reaching our recruitment targets, and have learned an immense amount through our
efforts to scan infants during natural sleep (new to the scan facility at Stanford prior to this study).
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I have also conducted research on the impact of harmful input, such as early stressors, and have worked to
improve the classification of these stressors as well as to identify sensitive periods related to the timing of
stressors in early life. This line of research has linked experiences of child abuse to later risk-taking (Sujan,
Humphreys, et al., 2014), ADHD symptoms (Singer, Humphreys, & Lee, 2016), and post-traumatic stress
disorder (PTSD) severity (Humphreys et al., 2010). More recently, I presented work supporting the evidence
of a sensitive period for early life stress severity in hippocampal volume measured in adolescence
(Humphreys, Sacchet, Camacho, et al., 2016), indicating that timing as well as the severity of stressful
events are important factors leading to stress-related neurobiological changes that may increase risk for
psychopathology.
2. Investigating the neurobiological consequences of early adversity
Early adverse experiences affects the stress response system, often acting through the release of
glucocorticoids, resulting in epigenetic changes, alterations in neural structure and function, as well as
downstream consequences for emotion and cognition. This line of research has the potential to result in a
greater understanding of the mechanisms that lead to psychopathology following early life stress (i.e., how
early stressors get “under the skin”). Recently, in my current postdoctoral fellowship with Dr. Gotlib, I
examined attentional biases to threat-related facial expressions in adolescence, and found that children who
experienced interpersonal stressors before the age of 6 years exhibited a bias away from these images
(Humphreys, Kircanski, et al., 2016); in contrast, stressors later in childhood were unrelated to attentional
biases. Moreover, attentional bias away from threat mediated the association between experiences of early
adversity and social problems. Thus, early experiences of stress may be setting into motion altered threat
detection systems that have long-term consequences.
I have also examined the biological effects of stress. In this work I documented longitudinal changes in
telomere length (Humphreys, Esteves, et al., 2016) and altered methylation levels within CpG sites in stressrelated genes (Non, Hollister, Humphreys, et al., 2016) following early deprivation, noted the effect of
psychiatric comorbidity on physiological reactivity to stressors in veterans with PTSD (Humphreys et al.,
2011), and examined the differential effects of testosterone, DHEA-S levels, and recent life stressors in
adolescents’ delinquent behavior (Schreiner et al., submitted). I am particularly interested in linking stress to
biological outcomes that may be meaningful for understanding how early life stress results poorer adult
health. In collaboration with colleagues at the University of British Columbia and with another postdoctoral
fellow, Dr. Elena Davis, I am investigating the associations among heightened diurnal cortisol production,
accelerated methylation aging, and decreased bilateral hippocampal volume in girls who vary in familial risk
for depression (Davis, Humphreys, et al., submitted). For this innovative research direction, I have received
funding support from the Klingenstein Third Generation Foundation to examine cellular aging in response to
stress (i.e., longitudinal changes in telomere length and mitochondrial DNA copy number) as putative
mediators linking experiences of early adversity and depression.
(3) Examining caregiving interventions on outcomes for young children
During my training at Tulane I became involved with the Bucharest Early Intervention Project (BEIP; PIs: Dr.
Charles Nelson, Nathan Fox, and Charles Zeanah), the only randomized controlled trial of high-quality foster
care among young children abandoned at or shortly after birth. Through my work on this project, I found
children who were placed into the high-quality foster care intervention (average age of placement was 22
months), now adolescents, have fewer symptoms of attachment disorders (Humphreys, Nelson, et al., in
press), callous-unemotional traits (Humphreys, McGoron, et al., 2015), and internalizing and externalizing
psychopathology (Humphreys, Gleason, et al., 2015). Importantly, we identified that placement disruptions
had a deleterious effect on children, such that children who experienced disruption from their original foster
placement had greater levels of psychopathology in adolescence. In addition, I identified specific aspects of
the caregiving environment that statistically mediated the protective effect of foster care on
psychopathological outcomes. Specifically, caregiver responsiveness to child distress and observed
attachment security and were identified as important outcomes of the intervention associated with reductions
in callous-unemotional traits (Humphreys, Fox, et al., under review). I am proud to be associated with a
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project with such clear policy implications for abandoned children: (1) family placements are superior to
institutional care; (2) placements should occur at the earliest possible age; (3) children’s placement should
be stable; and (4) foster parent training should promote caregiver sensitivity and attachment security
(Humphreys, Fox, et al., in press). The BEIP has provided concrete evidence to guide specific
recommendations to promote healthy psychological development in children who have been abandoned.
The Romanian government has recently banned the placement of young children in institutional care.
Directions for future research
Although my interest in psychopathology is broad, my longstanding mentorship from my doctoral advisor, Dr.
Steve Lee, led to a substantial focus on the etiology, correlates, and consequences of ADHD. This line of
work led me to two important conclusions. First, despite what is stated in the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5; American Psychiatric Association, 2013) regarding the etiology of
ADHD, there is reason to believe that early environments affect more than simply the course of this disorder
(Humphreys & Zeanah, 2015). In fact, I am supervising a psychiatry resident at Stanford on research finding
that the presence of stressful experiences before age 6 years, as well as the severity of those stressors,
contribute to ADHD symptoms in adolescence (Watts, Humphreys, et al., in prep). Findings such as these
have influenced my decision to focus on longitudinal work prospectively assessing adversity and later
psychopathology, carefully documenting various forms, timing, and severity of stressors as well as the
absence of expected stimulation and nurturance in early life. The second conclusion from this earlier work is
that, as many others have noted, psychiatric comorbidity is the rule rather than the exception. The high rates
of co-occurrence and longitudinal prediction among ADHD and anxiety, depression, oppositional defiant
disorder, conduct disorder, and substance use disorders, indicates that we are not likely carving nature at its
joints. Thus, rather than focus on a specific disorder, I plan to prioritize t ransdiagnostic symptom dimensions
such as irritability, and broad-based individual difference constructs that comprise the RDoC matrix, as a
potentially promising way forward. In fact, I have received grant support from NIMH and the Brain and
Behavior Foundation for work examining the associations between early life stress and irritability. In my own
lab I plan to use a broad approach to the assessment of psychopathology, particularly in the context of
multifinality in psychopathology following early life stress.
The first study I plan to launch as I start my career as an independent investigator is designed to examine
the roles of caregivers as crucial regulators of infant well-being as part of a long-term prospective study. In
this research, I intend to use a multimethod approach consisting of behavioral and neuropsychological
assessment, dyadic observation, auditory and proximity assessments to characterize the child’s
environment, epigenetic markers, and infant and caregiver neuroimaging across various modalities (e.g., T1and T2-weighted structural scans, resting-state functional scans, arterial spin labeling, and diffusion tensor
imaging). This prospective study of infant–parent dyads will assess directly how the parent’s own stress
affects parenting behaviors, and how those behaviors can affect child functioning (for better or worse). This
multimethod approach would complement existing studies to provide insight into early interactional patterns,
allow for greater determination of how and why dyads vary, link such variations to infant neurobiology, and
examine how these factors predict risk for later psychopathology. This program of research will provide the
strongest evidence for the creation and promotion of prevention and intervention efforts for young children
specifically targeting where in this behavioral chain intervention is likely to be most impactful.
In addition, I plan to see through my work with the Gotlib lab and our ongoing BABIES project. I also plan to
continue following BEIP participants, currently undergoing age 16-year assessments. These richly
characterized samples will allow us to generate new hypotheses about early life and psychopathology risk,
and I am eager to build on these efforts in developing my own lab.
In sum, through my clinical and research experiences across multiple sites, I have developed a productive
and programmatic line of research. I look forward to utilizing and implementing my knowledge and new
ideas in leading my own lab, with a focus on early development and neurobiological processes that affect
mental and physical health vulnerabilities. I believe that this research is an excellent fit for Vanderbilt’s
Department of Psychology and Human Development, and I appreciate your consideration of my research.
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Kathryn L. Humphreys
Teaching Statement
Engaging with other scholars is the most rewarding aspect of my academic career, and teaching and
mentoring the next generation of researchers is particularly fulfilling . I am gratified to witness students
connect with subject matter; I re-experience the excitement I felt when I learned the material for the first
time. Leading group discussions and answering questions at a range of levels of expertise helps me to
challenge my assumptions and refine my theories, and to move in directions that truly matter while drawing
new thinkers and future scholars into the field. Developmental psychopathology is a particularly stimulating
area given the accessibility of the concepts. Students come into class with lay theories or opinions that can
be developed or challenged through exposure to a wealth of psychological literature. I think that human
development and psychology should be an essential part of students’ undergraduate education; I believe
that students take lessons from their coursework and apply it towards themselves and the broader world.
Clinical supervision
My experience as an educator began as a supervisor for clinical psychology graduate students as they
began their clinical work. I co-supervised intake assessments, a requirement for new clients in the UCLA
psychology clinic that prioritized information-gathering for case assignments. My approach to supervision
follows a developmental framework, initially providing significant guidance and facilitating the appropriate
transition to independence as students gain skills and confidence. My years of direct clinical work have
provided me with a wealth of examples on which to draw in tying developmental theory to the real world. I
share important lessons from my work with clients across the lifespan to provide illustrative examples of
techniques, and also acknowledge challenges and help set realistic expectations for student clinicians.
Being a clinician requires significant patience; I vividly remember the desire for, and my failure to achieve,
the lofty treatment goals I set for my earliest clients (a feeling that never quite goes away). Making meaning
from both our successful and less successful work is an important value I hope to pass onto students.
Teaching
As a teacher, I use the principles and techniques from my clinical work to inform my practice. Setting
consistent rules and expectations, providing regular feedback, and maintaining positive regard are all
practices I learned as a therapist that are also effective in the context of teaching. As in cognitive-behavioral
therapy, the use of regular weekly homework guides and reinforces learning. In my position as the teaching
assistant to clinical psychology students learning neuropsychological assessment, I modeled techniques for
how to access and manage the many components of the WISC and WAIS, monitored dyadic practice of
exams in the classroom, and created worksheets for each assessment to note important and/or con fusing
aspects of test administration. Given my extensive neuropsychological experience with children, I led the
class on all pediatric psychology testing. Official evaluation comments from the class were very positive
(mean rating of 8.3 out of 9). One student wrote: “I thought that Kate was a great instructor. She was very
knowledgeable about the subject and was extremely responsive to students' questions and concerns. I
thought she did a great job of relating the material to its practical applications and describing the ways that
techniques learned in class are actually applicable to clinical practice. Her instructional style was very well
organized, and I thought that she did a great job of checking in with students about any questions we might
have, rather than just assuming we understood everything the first time.”
Although I have not had the opportunity to teach formal courses, I jump at opportunities to guest lecture,
lead discussions, participate in and moderate panels, hold professional developmental seminars, and
oversee lab meetings. I served as an instructor on a statistics workshop for graduate students across the
UCLA campus, beginning with basic data checking required for later analysis and demonstrating simple
skills such as merging datasets and assessing for outliers. Judging that the knowledge of statistics was quite
basic, I adjusted the course to focus on beginner-level analyses, including t-test and correlation, given that
my in-class polling revealed that, for most students, this level was appropriate for the introductory workshop.
As a lecturer I use techniques to engage students, forming small discussion groups and attempting to create
a respectful, safe environment for students to ask for clarification or present alternative viewpoints. For
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content-based lectures, I believe that increasing student exposure to the academic literature is important for
increasing scientific literacy; therefore, I prioritize the use of peer-reviewed journal articles as a source of
primary material in my teaching.
Mentoring
Given the significant intellectual benefits I gained through my participation in research as an undergraduate
at Vanderbilt, I am particularly enthusiastic about mentoring; I take seriously the time and effort students
devote in order to run a well-functioning lab. I mentored over a dozen students’ first-author poster
presentations, and invited particularly high-performing students to work more closely on projects and to
submit presentations and manuscripts in order to participate in the dissemination of research. Many students
are included as authors on papers that have either been accepted, are currently under review, or are in
preparation, and several of my mentees have chosen a research career (e.g., Natasha Mehta, Vincent
Aguirre, Ayesha Sujan, Chardée Galán are each enrolled in, or have graduated from, clinical psychology
PhD programs), while others are pursuing careers in medicine, engineering, and law. I am committed to
mentoring students from groups that are underrepresented in the field of psychology; at UCLA I mentored
students funded through the National Science Foundation for the Alliances for Graduate Education and the
Professoriate program, which aims to prepare underrepresented minorities for faculty positions in academia.
Increasing diversity in psychology is an important goal for the field; as an assistant professor I will be
committed to recruiting diverse students at both the undergraduate and graduate levels.
Based on mentee feedback, I created a time for specific career development. I conducted regular surveys
on student interest for supplemental training and altered the meeting agendas to allot time for practical
issues like developing a CV, making decisions about graduate study, and using SPSS to conduct analyses.
This work has allowed me to develop learning activities with practical outcomes. For example, in order to
teach my team of research assistants how to use SPSS, they entered data from the Zagat guide for select
neighborhoods on west side of Los Angeles. I taught ANOVA by comparing the average service scores of
restaurants in Santa Monica, Westwood, and Beverly Hills. I taught linear regression by examining
scatterplots demonstrating the association between food ratings and price, showing how to partial out the
effect of a restaurant’s “décor” score to statistically remove this seemingly less salient variable’s effect on
price. What was most rewarding was seeing the students use their regression analyses to locate restaurants
they wanted to try based on their residual scores. At the end of the year I treated my team to dinner at a
small Persian restaurant (according to analyses, the best deal in town by expected food ratings).
Leading a research team
While at Stanford I have had the opportunity to supervise the BABIES (Brain and Behavior: Infant
Experiences Study) project, with a team composed of post-doctoral fellows, graduate students, MRI
technicians, project coordinators, and volunteer research assistants from the high-school through college
levels. This project arose from my interest in characterizing early experiences on neural and endocrine
functioning in infancy, and I contributed substantially to several grants that are currently under review to fund
this work. As the operational leader of this project, I have managed our team through all aspects, including
study design, grant writing, IRB submissions, recruitment, research assistant training for participant
sessions, and problem solving MRI scan parameters for use in 6-month-olds. I have deeply enjoyed working
with this talented team, and I believe that allowing all members to learn about the various aspects of the
project through a weekly meeting in which small and large issues are discussed jointly leads everyone to be
better informed about the research process, resulting in fewer errors and a better understanding of how
each person’s role contributes to the larger goal.
Overall, I am committed to fully engaging in my role as an educator. Inspiring student interest in psychology
and human development, supervising students in clinical experiences, and mentoring both undergraduate
and graduate students as they contribute to the field, is truly a privilege. I am excited to teach a variety of
courses, including developmental psychobiology, assessment and treatment of child psychopathology,
principles of infant mental health, and research methods in pediatric populations. I look forward to having the
opportunity to serve in this role at Vanderbilt.

Please find attached three representative publications, followed by descriptions about why each
was selected:
(1) Humphreys, K. L., & Zeanah, C. H. (2015). Deviations from the expectable environment
in early childhood and emerging psychopathology. Neuropsychopharmacology Reviews,
40, 154-170. doi:10.1038/npp.2014.165.
**I selected this paper as it illustrates theoretical contributions to the field regarding a framework
for understanding and measuring early experience. Traditional approaches have typically
included all forms of adversity as either a single risk group (i.e., maltreated vs. not) or used a
cumulative risk factor approach (i.e., summing various forms of adversity). Here, we provide that
the type of adversity (i.e., absence of expected input vs. presence of harmful input) may have
differential consequences on developmental psychopathology.
(2) Humphreys, K. L., McGoron, L., Sheridan, M. A., McLaughlin, K. A., Fox, N. A., Nelson,
C. A., & Zeanah, C. H. (2015). High-quality foster care mitigates callous-unemotional
traits following early deprivation in boys: A randomized controlled trial. Journal of the
American Academy of Child and Adolescent Psychiatry, 54, 977-983.
doi:10.1016/j.jaac.2015.09.010
**This paper received the Norbert and Charlotte Rieger Award for Scientific Achievement from
the American Academy of Child and Adolescent Psychiatry (Journal of the American Academy
of Child and Adolescent Psychiatry outstanding paper of the year). I selected this paper as it
examines not only whether a high-quality foster care intervention mitigated risk for callousunemotional traits, but also investigates the mechanism by which the intervention resulted in
positive outcomes (i.e., access to caregivers with greater sensitivity to child distress).
(3) Humphreys, K. L., Kircanski, K., Colich, N. L., & Gotlib, I. H. (2016). Attentional
avoidance of fearful facial expressions following early life stress is associated with
impaired social functioning. Journal of Child Psychology and Psychiatry. Advance online
publication. doi:10.1111/jcpp.12607
**I selected this paper, which came from data in my current postdoctoral program and is based
on work conducted through my NIMH F32 fellowship, because it works toward understanding
the mechanisms by which experiences of adversity in early life result in increased
psychopathology. Here, we find that early life interpersonal stressors result in attentional
avoidance of fearful facial expressions, and that this is robust to the inclusion of later life
stressors to the model, indicating a potential sensitive period for the development of attentional
biases that increase risk for social functioning difficulties.
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Deviations from the Expectable Environment in Early
Childhood and Emerging Psychopathology
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Kathryn L Humphreys1 and Charles H Zeanah*,1
1

Department of Psychiatry and Behavioral Sciences, Tulane University School of Medicine, New Orleans, LA, USA

Current frameworks for understanding the link between early adverse childhood experiences and later negative life
outcomes, including psychopathology, focus on the mediating negative impact on brain and biological systems in the
developing child resulting broadly from stress and trauma. Although this approach is useful, we argue that the framework
could be functionally extended by distinguishing the effects of two different types of abnormal input, both deviations from the
expectable environment in early childhood. Specifically, we review the consequences of inadequate input (eg, neglect/
deprivation) and harmful input (eg, abuse/trauma) on brain and biological development. We then review evidence on the
differential links between each type of abnormal input to four selected domains of psychopathology (indiscriminate social
behavior, posttraumatic stress disorder, attention-deficit/hyperactivity disorder, and conduct problems), and consider
potential mechanisms for inadequate and harmful input to lead to these outcomes. We conclude that the careful
consideration of the type of deviation from the expected environment, while acknowledging the practical difficulties in
assessing this, is likely to lead to clearer understanding of the mechanism of risk for psychopathology, and that tailored
approaches to prevention and intervention may be informed by considering the unique consequences of inadequate and
harmful input when experienced in early childhood.
Neuropsychopharmacology (2015) 40, 154–170; doi:10.1038/npp.2014.165; published online 6 August 2014

INTRODUCTION
Interdisciplinary perspectives are needed to understand
how environmental factors have an outsized role in later-life
outcomes in individuals and populations (Ben-Shlomo and
Kuh, 2002; Halfon and Hochstein, 2002), with an understanding that early-life stressors predict a large degree of
later-life outcomes (Hertzman and Wiens, 1996). Physiological responses to stress involve a cascade of cellular and
molecular responses, which, over time, are thought to
contribute to disease etiology (McEwen, 1998). Individuals
are thought to differ because of innate genetic differences as
well as by environmental supports and stressors (Boyce and
Ellis, 2005).
The concept of ‘toxic stress,’ the cumulative and pernicious effect of multiple, chronic environmental adversities,
is believed to disrupt developing brain circuitry and other
organ systems, having long-term implications for physical
and mental health (Shonkoff and Garner, 2012). A similar
framework, organized around the adverse effects of young
children’s exposure to traumatic experiences, led to the
*Correspondence: Professor CH Zeanah, Psychiatry and Behavioral
Sciences, Tulane University School of Medicine, 1440 Canal Street
#8055, New Orleans, LA 70112, USA, Tel: +1 504 988 5402, Fax:
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Received 2 April 2014; revised 10 June 2014; accepted 28 June 2014;
accepted article preview online 7 July 2014
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creation of the National Child Traumatic Stress Network
(NCTSN). The NCTSN was designed to enhance services
for children who experience or witness traumatic events—
which may consist of acute discrete events like a motor
vehicle accident or chronic enduring circumstances like
witnessing domestic violence or being abused. Repeated
exposures to significant stressors have led some to propose
‘complex trauma’ as yet another framework used to
examine the role of early adversity on later outcomes (van
der Kolk, 2005). Considering the role of stress resulting
from adverse experiences, especially early in development,
these related frameworks share an emphasis on the negative
events experienced by children, and how these events
overwhelm their ability to cope adaptively. However, in
order to provide further clarity into linking early adverse
experiences and later outcomes, we propose in this paper
to independently consider two types of deviation from
expectable environmental input: (1) lack of necessary input,
which we represent prototypically with studies of the effects
of neglect/deprivation and (2) presence of harmful input,
which we represent prototypically with studies of abuse/
trauma. Although there is debate regarding the definition
of the range of environments considered within the
‘expectable’ range (see Baumrind, 1993; Scarr, 1992), both
inadequate input and harmful input represent deviations
from the expectable environment (a concept introduced by
Nelson and colleagues to describe the effects of adversity at
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the neural level; Curtis et al, 2002; Fox et al, 2010; Nelson
et al, 2014). Importantly, each type has been associated with
a broad array of maladaptive outcomes, including various
domains of psychopathology (National Research Council,
2013). By examining the two types of deviation separately,
we aim to clarify the consequences of explicit stressors,
a focus of most traditional approaches, as well as the
consequences of neglect, on important developmental outcomes. The distinction between these two types of deviation
from expectable environmental input may help guide both
intervention efforts and policy in this area, and extends
prior frameworks that focused more broadly on stress and
trauma without specific regard to differential types of input
from the environment.
Both the lack of necessary input and the presence of
harmful input deviate from appropriate expectable caregiving experiences, especially in the crucial earliest years of
life. Heightened plasticity of the brain in early life is a key
feature of human development, and the infant brain relies
upon environmental experiences in order to develop
(Greenough et al, 1987). Two different processes were
proposed by Greenough et al to understand how the
environment informs brain development: experience
expectant and experience dependent processes. Experience
expectant processes involve information that nearly all
members of the species will encounter (eg, language).
Experience dependent processes involve unique information that is not experienced by all individuals (eg, one’s
native language). The impact of early experience on brain
development has been said to ‘cut both ways’ (Hunt, 1979),
given that the quality of the environmental input has a
direct impact on the result of such plasticity, for better or
worse. The heightened plasticity of the infant brain is in
large part thought to reflect the nature of sensitive periods
in development, that is, windows in which the brain is
particularly open to adaptation by environmental input,
which are typically clustered in early life (Knudsen, 2004).
Although clearly delineated sensitive periods have yet to be
defined in humans, the first 3 years is considered to be a
vitally important time in the development of cognitive,
affective, and social domains (Humphreys et al, in press).
As humans are an altricial species, caregiver assistance is
required for survival in infancy and childhood. However,
the importance of caregivers extends beyond basic instrumental needs, as relationships with caregivers also provide
an essential role in helping infants regulate their physical
and emotional response to stressors (Tronick, 1989).
Human infants are born with a strong propensity to form
attachments to a small number of caregiving adults with
whom they interact regularly and substantially in the
earliest years of life (Bowlby, 2008). Developing attachments
is experience expectant for human infants, although the
quality of the attachments they develop depend upon the
nature of their individual experiences with those caregivers
and is therefore, experience dependent.
The failure of caregivers to provide co-regulation of
children’s emotional experiences has consequences for child

development. Absent or neglectful caregivers fail to provide
necessary interactive experiences that help the child develop
skills ranging from language development (Hart and Risley,
1995) to social competence (Fantuzzo et al, 1998; Smyke
et al, 2007). Caregiver–child relationships are internalized
by the child, and the quality of the relationship may impact
other contexts (Sroufe, 1983). In addition, given that emotionally available caregivers have a crucial part in helping
children develop emotion regulation abilities (Field, 1994),
children who experience deviations from the expectable
environment in the form of neglect or abuse are at risk for a
number of maladaptive outcomes that are compromised by
ineffective emotion regulation (Kim and Cicchetti, 2010).
Frameworks used to study early-life stress typically
emphasize the unidirectional effect of negative environmental experiences on child development and outcomes.
However, considerable theoretical work has emphasized the
transactional and dynamic interplay between individuals
and their environment. The transactional model of development, first proposed by Sameroff and Chandler (1975), considers developmental outcomes, including psychopathology,
as a function of ongoing transactions between the individual
and the environment, which exert continual effects on one
another. Similarly, relational developmental systems theory
considers individuals as active and self-regulating, dynamically changing in response to and with the environment
(Lerner and Overton, 2008). These frameworks emphasize
the continuous dynamic a child has with the social context,
which is considered essential for understanding developmental outcomes.
Thus, including the child in considerations of the impact
of specific environmental inputs makes the deleterious
effect of negative early experience even more evident, as
environmental input elicits child behavior required for
learning. For example, some experience expectant processes, including caregiver speech and language, are elicited
and shaped in part by infants, and thus the absence of input
from a caregiver results in an inability for the infant to
obtain necessary experiences for adequate development.
Although neglect/deprivation and trauma/abuse both involve the potential removal of expectable environmental
experiences, the differing impact of these two forms of
deviation (ie, inadequate vs harmful input) may be seen in
specific neurobiological and behavioral outcomes.

Informative Longitudinal Studies
Many of the studies of neglect/deprivation or trauma/abuse
are cross-sectional, but longitudinal studies have proven
valuable in tracing the emergence of psychopathology
following maltreatment. In this review, we draw on three
important longitudinal studies of early adverse caregiving.
The first is a prospective cohort design study by Widom
(1998) that included 4900 children who were abused
and/or neglected before the age of 12 years, identified from
court records in a metropolitan area between 1967 and 1971.
More than 600 children comprised the matched comparison
..............................................................................................................................................
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group, selected from elementary school records, who had
not been reported as maltreated but who were similar in
other respects. Participants were interviewed at age 29 years
about a number of domains of functioning, including
psychopathology, substance use, educational attainment,
employment, criminal history, and so on. The long-term
follow-up and matched control group characteristics make
the study uniquely informative.
The second study is the English and Romanian Adoptees
Study, a longitudinal study of young children adopted from
Romanian institutions for young children soon after the fall
of Ceausescu (Rutter et al, 2010b). These children, mostly
abandoned at birth, were placed in large institutions in
conditions of material and especially social privation. The
children were later adopted into English families, one group
before 6 months of age, one group between 6 and 24 months,
and a third between 24 and 42 months. The children have
been evaluated comprehensively at 4, 6, 11, and 15 years.
The ‘natural experiment’ involving a sudden change from a
deprived to an advantaged environment at different ages
has yielded seminal insights into recovery following varying
‘doses’ of adversity.
Finally, the Bucharest Early Intervention Project (BEIP) is
a randomized controlled trial (RCT) of foster care as an
alternative to institutional care among 6- to 30-month-old
children who were abandoned at birth and placed in
Romanian institutions (Nelson et al, 2014; Zeanah et al,
2003). Half of the children were randomized to foster care
and the other half to care as usual. The children were
systematically assessed at 30, 42, and 54 months, at which
time when the trial ended. The foster care network was
handed over to government authorities when children were
age 54 months. Follow-up assessments of the children at age
8 and 12 years have been completed. As a result of the RCT
design, this study reduces selection bias that may be present
in adoption studies, includes assessments of children while
they lived in deprived conditions, and allows causal
conclusions to be drawn about the effects of environmental
enhancement.

Aims
These three studies, along with research conducted by many
other groups, help to provide insight into the potential
differing impact of deviations from the expectable environment on later psychopathology. In the present review, we
begin with a brief overview of the impact of both inadequate
input and harmful input on the developing brain. We then
focus on four selected domains of psychopathology: indiscriminate social behavior, posttraumatic stress disorder
(PTSD), attention-deficit/hyperactivity disorder (ADHD),
and conduct problems, each linked to child maltreatment
(National Research Council, 2013). We review evidence of
the association of inadequate input and harmful input on
each domain and explore the potential causal mechanisms
for the increased risk for each type of psychopathology.
Finally, we outline areas for future research to examine
..............................................................................................................................................
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deviations from the expectable environment in the prediction of psychopathology from this two-pronged framework.
However, as an initial caveat, although our aim is to consider these two types of deviations, the effort is challenged
by a number of issues. First, we cannot experimentally control
human environments. Second, these two types of deviations
from the expectable environment—lack of input and harmful
input—often co-occur (Mennen et al, 2010). Third, we are
unable to fully consider developmental differences, that is,
effects based on when in the early years deviant experiences
occur. This remains an important area for further inquiry
for the identification of sensitive periods (Fox et al, 2010).
Fourth, the difficulties in accurately assessing the onset,
duration, and severity of negative environmental exposures
in human populations, particularly in young children
unable to report their experiences, each provide challenges
to conducting research in this domain.
Nevertheless, we believe it is fruitful to explore the differing impact of the distinct effects of inadequate and harmful
input on long-term outcomes, both mental and physical. We
argue that the type of abnormal input experienced in early
life may provide an important lens through which to further
study deviations from the expectable environment and the
developing child, and may bring us closer to identifying the
mechanism by which early experiences result in differential
brain and behavioral outcomes.

IMPACT ON THE DEVELOPING BRAIN
The human brain has a prolonged development compared
with other species (Neubauer and Hublin, 2012), with deviations from the expectable environment during infancy and
early childhood having profound effects. Greater plasticity
during early life confers both advantages and disadvantages,
but it underscores the importance of early experiences,
either lack of input or harmful input (see McLaughlin et al,
2014; Sheridan and McLaughlin, 2014). The bottom-up
approach of brain development is thought to potentially
result in irreversible patterns of neural development
(Greenough et al, 1987), placing increased importance on
the first years of life. In this section, we review research on
the neural and physiological correlates of each form of
deviation from the expectable environment.

Inadequate Input
Recent research has explored neurobiological effects of deprivation, mostly from studies of children raised in institutions
(for more detailed reviews, see Nelson et al, 2011, 2014).
Briefly, both the structure and function of the brain are altered
in currently and formerly institutionalized children, at least for
those who were raised in these settings for significant periods
of early childhood beyond 6 months of age. The timing of
exposure to and removal from deprivation appears to vary by
the domain of later functioning examined, including attention,
executive function, and stress responsivity (Bos et al, 2009;
Brett et al, in press-a; Ghera et al, 2009; Gunnar et al, 2001).
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Consistent structural findings include reductions in both
gray and white matter volumes in children who experienced
institutional deprivation (Eluvathingal et al, 2006; Mehta
et al, 2009; Sheridan et al, 2012), compatible with smaller
head sizes in these children (Johnson et al, 2010; SonugaBarke et al, 2008). In addition, specific disruptions in
connectivity between the amygdala and the prefrontal
cortex (PFC) have been demonstrated in post-institutionalized children (Gee et al, 2013; Govindan et al, 2010). The
effects of deprivation on subcortical structures are mixed,
however. For example, imaging studies of children raised in
institutions have found inconsistent effects on amygdala
and hippocampal size (Mehta et al, 2009; Sheridan et al,
2012; Tottenham et al, 2010) relative to controls. One study
has documented decreased cerebellar volume associated
with poorer performance on memory and executive
functioning tasks (Bauer et al, 2009).
Brain functioning abnormalities in children with histories
of institutional rearing were first demonstrated in a small
study using positron emission tomography. Chugani et al
(2001) showed that 10 children who had been adopted out
of Romanian institutions had reduced metabolic activity in
the PFC and amygdala compared with adult controls and
children with refractory epilepsy. Subsequent studies of brain
functioning have involved electroencephalography (EEG)
and imaging studies. Institutional rearing appears to
result in reduced electrical activity in higher frequencies
and increased electrical activities in lower frequencies
(Marshall et al, 2004, 2008; Tarullo et al, 2011), but
for children placed with families before 24 months,
Vanderwert et al (2010) demonstrated normalization of
brain functioning.
Finally, significant alterations in cortisol metabolism in
children living in institutions (Carlson and Earls, 1997) and
in children adopted out of institutions (Gunnar et al, 2000;
Wismer Fries et al, 2008) have been demonstrated. In
addition, children adopted out of institutions showed lower
levels of oxytocin and vasopressin following interaction
with their mothers compared with controls (Wismer Fries
et al, 2005), indicating potential deficits in responses to
social interaction.
Many of these findings should be considered preliminary
and in need of replication, but they do point to neurobiological effects of deprivation on brain structure and function
in young children. Gene ! environment interactions are a
promising area for examining individual differences in
response to maltreatment. Recent work found that amygdala reactivity to emotional faces was predicted by the
interaction of prior experiences of emotional neglect and
variation in a genoset comprising polymorphisms from
within the FKBP5 gene, a gene linked to hypothalamic–
pituitary–adrenal (HPA) axis activity (White et al, 2012).
These findings build upon work finding gene ! environment
interactions in behavioral phenotypes following neglect (eg,
Drury et al, 2010, 2012a). Following a body of work linking
maternal care and epigenetic changes in nonhuman animals,
deprivation has been linked to telomere shortening, a

marker of cellular aging, in children who experienced
institutional care (Drury et al, 2012b).

Harmful Input
There has been considerable interest in exploring the impact
of abuse and trauma on the developing brain and biological
response system (see De Bellis, 2001). Early-life stress, which
has been used to characterize exposure to abuse and trauma,
as well as social deprivation in the form of neglect or
institutional care, has been linked to a cascade of physiological
processes including HPA axis, inflammatory, and hormone
response (McEwen and Seeman, 1999). However, to date it is
unclear the degree to which each set of responses is related
to the varying types of stresses on the system (ie, inadequate
or harmful input), as studies typically consider both forms
of early adverse experiences together.
The body’s biological stress response is considered
essential for survival, allocating resources to help individuals orient to and react to threat. Although responses to
stressful situations function as part of an adaptive process
to regulate responses, the impact of chronic stressors have
been linked to a number of negative outcomes (Boyce and
Ellis, 2005). Long-term exposure to traumatic stress is
associated with poorer attention, executive functioning, and
cognitive performance (Wilson et al, 2011). The body’s
stress response has been well documented elsewhere (Lupien
et al, 2009), as the physiological stress response leads to the
release of the glucocorticoid hormone, cortisol, which has a
role in metabolism, immune function, and long-term global
physiological response. Cortisol metabolism has been found
to be altered in children who experienced abuse. For example,
children who were physically or sexually abused in early
childhood had smaller diurnal decreases in cortisol than
neglected children, however, this was only found in abused
children with high internalizing symptoms (Cicchetti and
Rogosch, 2010). In addition, the duration of abuse experienced by children was found to positively correlate with
urinary cortisol levels (De Bellis et al, 1999).
In terms of the brain, subcortical areas including the
amygdala and hippocampus, as well as the PFC, are the
most studied regions affected by the experience of trauma.
Structural studies have mixed findings, as pediatric and
adult samples differ. Although not observed in maltreated
children, adults who experienced maltreatment in childhood
had smaller hippocampal volume, indicating a possible
sleeper effect of maltreatment in childhood (Woon and
Hedges, 2008). However, there is evidence of differential
brain volume in other brain regions in childhood. After
controlling for total gray matter volume, children who
experienced trauma had larger middle-inferior and ventral
PFC volume than comparison youth (Richert et al, 2006).
No white matter volume differences were found.
Epigenetic changes, including telomere length and DNA
methylation, are promising areas of research for understanding the role of early traumatic experiences in biological
changes. Exposure to violence has been associated with
..............................................................................................................................................
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shorter telomere length (Shalev et al, 2012). Physical abuse
also has been linked to changes in DNA methylation, as
several sites in the glucocorticoid receptor gene showed
increased methylation in youth who have been abused
compared with non-abused children (Romens et al, in
press).

EFFECTS OF EARLY ADVERSITY ON
SELECTED DOMAINS OF
PSYCHOPATHOLOGY
We selectively review four domains of psychopathology
using the framework of inadequate or harmful deviation
from the expectable environment: (1) indiscriminate social
behavior, (2) PTSD, (3) ADHD, and (4) conduct problems.
These four domains were selected for illustration based on
available literature and relevance to the potential differing
impact of neglect/deprivation and abuse/trauma.

Indiscriminate Behavior
Phenomenology of attachment disorders and indiscriminate behavior. Putative attachment disorders in young
children have been described since the middle of the
twentieth century (see Goldfarb, 1945; Spitz, 1945), but they
have been studied systematically only in the past 15 years.
Two major patterns of disordered behavior in young
children have been described: (1) a pattern characterized
by emotionally constricted and socially unresponsive
behavior known as reactive attachment disorder (RAD),
and (2) a pattern defined by lack of expected reticence
about interacting with unfamiliar adults and violation of
social boundaries known as disinhibited social engagement
disorder (DSED). In this selective review, we will limit
ourselves to studies of the indiscriminate social behavior of
DSED because it is more common and has been better
studied than RAD (see reviews in Bakermans-Kranenburg
et al, 2011; Rutter et al, 2009; Zeanah and Gleason, in press).
Indiscriminate behavior, sometimes termed ‘indiscriminate friendliness,’ is characterized by young children who
exhibit a pattern of a lack of reticence about engaging socially
with unfamiliar adults, wandering away from caregivers in
unfamiliar settings, and willingness to accompany strangers
without hesitation. In preschool children, attention seeking
behavior, overbright emotional displays, and violation of
physical and verbal boundaries of others also may occur
(Zeanah and Gleason, in press).
Indiscriminate behavior is rare in epidemiological studies
(Egger et al, 2006; Gleason et al, 2011b), but it is one of the
most common social abnormalities described in young
children living in institutions (Zeanah et al, 2002, 2005) and
in those adopted out of institutions (Bruce et al, 2009;
Chisholm, 1998; Rutter et al, 2010a). In addition to children
in institutions, indiscriminate behavior has been identified
in maltreated children in foster care (Boris et al, 2004;
Oosterman et al, 2007; Pears et al, 2010; Zeanah et al, 2004).
Estimates of those with persistent signs of indiscriminate
..............................................................................................................................................
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behavior following early, serious deprivation are in the
range of 10–20% of children (Gleason et al, 2011a; Rutter
et al, 2010a).

Association between inadequate input and indiscriminate
behavior. Social neglect is considered central to indiscriminate behavior. A diagnostic criterion for a diagnosis of
DSED from the Diagnostic and Statistical Manual of Mental
Disorders (5th edn; DSM-5; American Psychiatric Association,
2013) requires ‘insufficient care’ as a causal explanation for
the clinical symptoms. This is important because children
with Williams syndrome, a microdeletion syndrome of the
seventh chromosome, demonstrate high levels of indiscriminate behavior, despite having no histories of deprivation (Jones et al, 2000). Other than this genetic disorder,
indiscriminate behavior in young children is almost always
associated with a history of severe neglect.
More work is needed to distinguish children demonstrating high sociability from indiscriminate behavior. A recent
study suggested that physical touching of unfamiliar adults
during a laboratory paradigm in which the stranger makes
overtures to the child may distinguish indiscriminate
behavior from ordinary sociability more readily than verbal
interaction (Lawler et al, 2014). In keeping with the link
between social neglect and indiscriminate behavior, evidence is consistent that indiscriminate behavior is readily
apparent in a minority of young children being raised in
institutions (Smyke et al, 2002; Zeanah et al, 2005), adopted
from institutions (Chisholm, 1998; O’Connor et al, 2003),
and in maltreated children in foster care (Boris et al, 2004;
Zeanah et al, 2004).
Association between harmful input and indiscriminate
behavior. Abuse may co-occur with neglect in early childhood, but to date no evidence has demonstrated that physical
or sexual abuse alone leads to indiscriminate behavior. LyonsRuth et al (2009) did find that indiscriminate behavior was
present in infants reared in families if they had been neglected
or if their mothers had had psychiatric hospitalizations. Less
clear is whether the latter group may have also neglected their
infants. In other words, it is unclear whether serious psychopathology in mothers contributes to young children’s
indiscriminate behavior, or if the absence or presence of
specific behavior matters more. Attempting to understand
how early adverse experiences may result in increased
indiscriminate behavior leads us to consider potential
mechanisms that may mediate the association.
Potential mechanisms for abnormal input to result in
indiscriminate behavior. Little is known about how the
absence of input or neglect leads specifically to indiscriminate behavior. Several studies have explored neurobiological abnormalities in young children with indiscriminate
behavior. One question addressed by several investigators
has been whether social disinhibition is a manifestation of
difficulties with inhibitory control more generally, which
also has been identified in children raised in institutions
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(Gleason et al, 2011a; Roy et al, 2004). As inhibitory control
seems dependent upon ventral frontostriatal circuitry (Durston
et al, 2002), investigators have used tasks such as the Stroop,
Go/No-Go, or Bear-Dragon to assess behaviors reflecting
these circuits. Studies have demonstrated modest to moderate
convergence between measures of inhibitory control and
indiscriminate behavior (Bruce et al, 2009; Gleason et al,
2011a; Pears et al, 2010).
EEG abnormalities in children who experienced institutional
deprivation include increases in relative power in lower
frequency bands and decreased power in high-frequency
bands (Marshall et al, 2004, 2008; Tarullo et al, 2011;
Vanderwert et al, 2010) compared with typically developing
children. Tarullo et al (2011) demonstrated that among
post-institutionalized children, these EEG power abnormalities at 18 months predicted indiscriminate behavior and
poorer inhibitory control at 36 months. They speculated
that cortical hypoactivation from early deprivation may lead
to both reduced EEG power and indiscriminate behavior.
Olsavsky et al (2013) used fMRI to demonstrate that
children adopted from institutions showed reduced amygdala discrimination between mothers and strangers compared with children with no history of institutional rearing
or adoption. Reductions in mother–stranger discriminations
were moderately associated with indiscriminate behavior.
Those children with more prolonged institutional rearing
showed reduced amygdala discrimination and more indiscriminate behavior.
Although physical or sexual abuse has not been reported
as a contributor to indiscriminate behavior—at least in the
absence of neglect—preliminary evidence indicates that
other forms of abnormal input may be implicated. For example,
Lyons-Ruth et al (2009) found that mothers’ disrupted
emotional interactions with their infants—defined by
behaviors that included affective communication errors
(eg, giving contradictory cues, nonresponse or inappropriate
response to clear infant cues), role confusion (eg, selfreferential or sexualized behavior), negative-intrusive
behavior (eg, verbal negative remarks or physical intrusiveness), disorientation (eg, appearing frightened by infant
or disoriented wandering), and withdrawal (eg, failing to
greet infant or backing away from infant approach) mediated
the relationship between caregiving adversity and indiscriminate behavior. These findings are preliminary but they
raise questions about whether harmful rather than just
insufficient input may lead to indiscriminate behavior.

Posttraumatic Stress Disorder
Phenomenology of PTSD symptoms. PTSD involves a
cluster of signs and symptoms that appear following an
individual’s exposure to a traumatic event or series of
events. Traumatic exposures include witnessing the death or
threat of death of another, actual or threatened serious
injury, or actual or threatened sexual violation to self or
other. Following exposure, the individual re-experiences
or relives the event episodically and intrusively, avoids

reminders of the trauma, shows reduced positive emotional
expression and increased negative emotional states, and exhibits
signs of central nervous system hyperarousal (American
Psychiatric Association, 2013). Systematic research has
demonstrated that children as early as the first year of life
may show evidence of these symptom clusters following
exposure to traumatic events. Young children express
symptoms from each cluster somewhat differently than older
individuals, and the algorithm for determining diagnostic
threshold is slightly different than for older individuals, but
the clinical picture is actually more similar than different
(Scheeringa et al, 2011).

Association between inadequate input and PTSD symptoms. Given that PTSD requires exposure to an overwhelmingly frightening and threatening experience, one
may expect that neglect is not related to PTSD. Nevertheless,
several studies have documented that neglect is associated
with developing PTSD or posttraumatic symptomatology.
For example, Widom (1999) reported that in 29-year-old
adults who had experienced childhood maltreatment, there
was no difference in risk for PTSD among those who had
experienced sexual abuse (23%), physical abuse (19%), or
neglect (17%), but all were at greater risk than a nonmaltreated comparison group (10%). In addition, Widom found
lifetime risk for PTSD in those with a history of sexual abuse
(38%), physical abuse (33%), or neglect (31%) did not
differ. In a national sample of in-home and out-of-home
care, 8- to 14-year-old children referred for child welfare
investigation were not different in the rates of posttraumatic
symptoms among children who had experienced physical
abuse (10%), sexual abuse (13%), and neglect (13%) (Kolko
et al, 2010).
There are several possibilities for understanding the link
between neglect and PTSD. First, neglect may co-occur
with physical abuse, witnessing partner violence, or other
potentially frightening experiences. For example, in a review
of PTSD and maltreatment, neglect was classified with
witnessing partner violence (Kearney et al, 2010). In addition,
some studies did not clarify how classifications of types of
maltreatment were made, nor specify the source of data for
classifying the type of maltreatment. In an attempt to provide
objective assessments, many studies rely on court records to
determine the type of maltreatment, but this can be problematic. For preverbal or barely verbal children, fractures
pathognomonic for abuse (eg, spiral fractures of the humerus)
or even abusive head trauma when there is no clear
evidence of a perpetrator may be tried in juvenile court as
‘lack of supervision,’ a type of neglect. This event then
appears in a database as neglect, although the child clearly
experienced abuse. In addition, even in samples with welldefined risk for neglect in the form of social deprivation
because of institutional rearing, peer traumatization may
occur given low levels of adult supervision (Ellis et al, 2004).
A second explanation for a statistical link between neglect
and posttraumatic symptoms is that early childhood neglect
may predispose the individual to internalizing disorders
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(Bolger and Patterson, 2001), which may then render the
individual more susceptible to PTSD following exposure to
a trauma. In the longitudinal study of effects of maltreatment by Widom (1999), for example, she reports a PTSD
prevalence of 31% two decades following the individual’s
exposure to neglect.

Association between harmful input and PTSD symptoms.
By definition, experiences of abuse—physical, sexual, or
emotional—are considered traumatic. Beyond abuse, any
experiences that activate and overwhelm fear circuitry are
traumatic, such as motor vehicle accidents, natural disasters, war experiences, and so on. Yet, only about 25 to 30%
of individuals exposed to a traumatic event develop PTSD,
although many more develop subthreshold symptomatology
(Kessler et al, 1995). Type, severity, and intentionality of
the trauma may affect risk for PTSD, and those exposed to
multiple traumas may develop more severe and/or different
numbers of PTSD symptoms, as well as other related
biopsychosocial impairments, than those exposed to single
event traumas (Ford et al, 2006; Suliman et al, 2009; van der
Kolk, 2003).
Vulnerability to posttraumatic symptomatology following
trauma exposure has been studied primarily in adults and
includes two broad types of variables. Those that lead to
increased anxiety reactivity, and those that lead a decreased
sense of control over trauma-related thoughts (Bomyea
et al, 2012). A meta-analysis in children has shown low to
medium effect sizes for gender, ethnicity, pre-trauma psychological problems, and parental psychological problems.
Trauma severity—objectively determined—is most strongly
associated with risk of developing PTSD (Trickey et al,
2012). In young children, traumas that threaten the caregiver
are associated with more severe posttraumatic symptomatology
(Scheeringa and Zeanah, 1995; Scheeringa et al, 2006).
Potential mechanisms for abnormal input to result in
PTSD symptomatology. PTSD differs from most other
forms of psychopathology given the requirement of a
traumatic event, and PTSD is now included with RAD and
DSED in the DSM-5 in the Trauma- and Stressor-Related
Disorders, given the shared requirement for an environmental stressor to occur as a criterion for diagnosis
(American Psychiatric Association, 2013). It is difficult to
study the impact of trauma on development separately from
the study of posttraumatic stress, as all children who
develop PTSD have experienced at least one traumatic
event, and the comparison groups used by most researchers
are non-traumatized individuals. Given that only a portion
of children exposed to trauma go on to develop PTSD, these
studies may not be identifying the specific impact of trauma
on the brain in those who do not develop PTSD.
Traumas result in an initial activation of two different
stress response systems—the HPA axis that regulates
cortisol and the adrenergic system activated by the locus
ceruleus—which are both initially adaptive, but prolonged
or excessive activation have a number of deleterious effects
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on physical and mental health, including posttraumatic
symptomatology. Although PTSD is often studied using a
binary framework, there is substantial evidence that posttraumatic stress reactions should be considered on a
continuum and that symptoms considered pathological
may represent more severe manifestations of the biological
stress response system.
Multiple neurotransmitter systems, including the serotonergic, opioid, and dopaminergic systems, have each been
linked to specific symptom clusters in PTSD (De Bellis and
Zisk, 2014). Brain volume, particularly the PFC, appear to
be different in individuals who experienced trauma in
childhood and developed PTSD. Although no differences
were found in amygdala or hippocampal volume in children
with and without PTSD, smaller cerebral volumes among
children with PTSD was found (De Bellis et al, 2001). At
follow-up, when children were an average of 13 years, there
was a trend level effect for larger hippocampal volume in
children with PTSD. Smaller total brain volume were found
in children with posttraumatic stress compared with
nonmaltreated youth (Carrion et al, 2001). A similar study
examined brain volume after matching for socioeconomic
status and found that children with PTSD had smaller brain
volume in a number of regions, including the PFC, but had
larger frontal lobe cerebrospinal fluid volume than nonmaltreated youth (De Bellis et al, 2002). Younger age of the
trauma, as well as longer duration of the abuse, have both
been found to predict smaller brain volume in youths aged
4–17 years with PTSD. Research using diffusion tensor
imaging indicates a link between PTSD from abuse and
reduced fractional anisotropy in the anterior and posterior
midbody of the corpus callosum, compared with demographically matched children without a history of abuse
(Jackowski et al, 2008). Further, fractional anisotropy in the
corpus callosum was negatively correlated with a measure
of anxiety, indicating that reduced myelination as a result
of trauma may mediate the association between traumaexposure and psychopathology. Brain function has been
found to be altered as well, for example, as children exposed
to domestic violence were found to have increased anterior
insula and amygdala activity to angry but not sad faces
(McCrory et al, 2011).
Alterations in attention to threat appears to be a likely
pathway for the experience of abuse to result in PTSD
symptomatology. Children who have been physically abused
have a lower threshold to detect angry facial expression
than children who were not abused (Pollak and Sinha,
2002), indicating a potential bias to threatening stimuli,
presumably due to the salience of anger in the environment
for abused children. This bias may be particularly true when
viewing one’s parent vs a stranger (Shackman et al, 2007).
In addition to increased detection of angry emotional
expression, children who have been physically abused
require greater resources to disengage from angry faces
(Pollak and Tolley-Schell, 2003), and show greater accuracy
at identifying angry facial expression targets during a
Go/No-Go type task (Pollak et al, 2001). Event-related
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potential (ERP) data indicate differential P300 activity in
abused children, such that smaller P300 amplitude was found
when viewing angry target faces, but no difference was
found in other emotional target faces (Pollak et al, 1997).
These attentional biases appear to indicate that abused
children are vigilant to threat in the environment, a key
symptom of PTSD, although the bias may be more specific
to social than physical threats. For example, children with
PTSD showed attentional biases specific to social-threat
words and not to physical-threat words compared with nonabused youth (Dalgleish et al, 2001).

Attention-Deficit/Hyperactivity Disorder
Phenomenology of ADHD symptoms. ADHD is a neurodevelopmental disorder that typically presents in childhood,
and comprises inattention, impulsivity, and disorganization
and/or hyperactivity (American Psychiatric Association,
2013). The worldwide prevalence of ADHD is estimated at
5% (Polanczyk et al, 2007). Although often conceptualized
and examined from a binary (ADHD vs no ADHD) or
subtype (inattentive type, hyperactive/impulsive type, and
combined type) approach, large-scale studies support that
ADHD is better understood via a dimensional approach,
with individuals arrayed on two continua of inattention and
hyperactivity/impulsivity (Marcus and Barry, 2011). Etiologically, twin studies have supported high levels of heritability (Levy et al, 1997) for ADHD, indicating a strong
genetic basis for the disorder. Along these lines, the DSM-5
states: ‘Family interaction patterns in early childhood are
unlikely to cause ADHD but may influence its course or
contribute to secondary development of conduct problems’
(American Psychiatric Association, 2013, p. 62). However,
contrary to this emphasis on the genetic origins of ADHD,
several studies have linked early experiences to this
phenotype.
ADHD is found at significantly higher rates among youth
who have been the subject of a child welfare agency
investigation, for example, with nearly 19% of these youth
aged 12–17 years meeting criteria for ADHD, compared with a
prevalence rate of 5% in the general population (Heneghan
et al, 2013). Also, the type of symptoms associated with
maltreatment may be specific to inattention and impulsivity, as a sample of school age children who experienced
abuse or neglect had more severe levels of inattention and
impulsivity, but not hyperactivity, compared with nonmaltreated children (Becker-Blease and Freyd, 2008). Although
research linking specific forms of early experience to ADHD
is relatively new, we next review specific studies by type of
input (ie, inadequate or harmful).
Association between inadequate input and ADHD symptoms. Briscoe-Smith and Hinshaw (2006) examined history
of abuse and neglect in 228 girls aged 6–12 years with and
without ADHD. Girls with ADHD were significantly more
likely to have been neglected than their non-ADHD counterparts. The type of neglect may differentially impact

ADHD symptom domains, as research from the National
Longitudinal Study of Adolescent Health (AddHealth)
indicated that supervision neglect (placing the child at risk
for physical or psychological harm), predicted both the
inattentive type (OR ¼ 1.6) and hyperactive type (OR ¼ 1.5),
while physical neglect was a strong predictor of the inattentive
type (OR ¼ 2.1) but was not significantly associated with
hyperactive type (Ouyang et al, 2008).
Among children who experienced severe neglect in the
form of institutional care during early childhood, signs of
ADHD are highly prevalent, and these problems are often
found in combination with other deprivation-specific mental
health problems (eg, quasi-autism, disinhibited attachment,
cognitive impairment) (Kreppner et al, 2007; Rutter et al,
2010a). Over one-quarter of Romanian children reared in
orphanages aged 2–6 years fell above the screening cutoff
on the ADHD inattentive scale from the Early Childhood
Inventory-4 (Ellis et al, 2004). Increased rates of ADHD also
were found in the BEIP. At age 54 months, children who had
experienced institutionalization were significantly more
likely to meet criteria for ADHD than never institutionalized
comparison children (21% vs 3%, OR ¼ 7.4) (Zeanah
et al, 2009). Consistent with conceptualizations that early
experience impacts ADHD, the length of the deprivation
experience appears to be meaningful in the prediction of
ADHD symptom severity. Several studies have examined
age of adoption in relation to inattention in children who
were institutionalized, although the specific cutoff ages
varied by study. Using a cutoff of 24 months, Gunnar et al
(2007) found that children adopted from institutional care
before 24 months of age were somewhat more likely to have
clinical levels of attention problems compared with noninstitutionalized youth (19% vs 12%), and those who were
adopted following 24 months of age were significantly more
likely to have attention problems (42%). In another study,
the 24-month cutoff appeared less relevant, as children
adopted from Romanian orphanages between the age of 6
and 24 months as well as after 24 months had higher levels
of ADHD symptoms measured at age 6 years than children
adopted from with the United Kingdom (Kreppner et al,
2001). However, among the Romanian adoptees, older age
of placement into their adoptive home was linearly related
to ADHD symptoms, indicating a dose-response effect for
ADHD and deprivation experiences. In a third study that
examined ADHD following exposure to varying amounts of
institutional care, children adopted after 12 months of age
had significantly higher levels of ADHD than both children
adopted before 8 months of age and non-institutionalized
comparisons (Wiik et al, 2011). These results are especially
important in suggesting that postnatal experiences impact
symptomatology.

Association between harmful input and ADHD symptoms.
Levels of ADHD also appear to be elevated following experiences of abuse and trauma. Girls with ADHD were significantly more likely to have been sexually abused than their
non-ADHD counterparts, although no increased evidence of
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experiences of physical abuse were found (Briscoe-Smith
and Hinshaw, 2006). In a sample of children and adolescents with a range of psychopathology, the rates of trauma
exposure were found to be highest in individuals with
comorbid ADHD and oppositional defiant disorder (ODD),
indicating a potential causal role in the association between
trauma and disruptive behavior disorders (Ford et al, 2000).
However, other studies indicate no differences in trauma
exposure between children with and without ADHD
(Wozniak et al, 1999), although notably the age in which
trauma exposure was measured was not isolated to early
life. Data from the AddHealth study indicate that both
physical abuse and sexual abuse predicted ADHD inattention type (OR ¼ 1.6 and 2.6, respectively), while only
physical abuse was a significant predictor of hyperactive
type (OR ¼ 1.3) (Ouyang et al, 2008).

Potential mechanisms for abnormal input to result in
ADHD symptoms. Despite the general focus on the genetic
basis in determining the etiology of ADHD, Conway et al
(2011) proposed that ADHD symptomatology cannot be
extricated from chronic early adverse experiences, especially
given that disruptions in attachment relationships are found
at significantly higher rates among children later diagnosed
with ADHD. Recently, an etiologically based system for
defining types of ADHD has been proposed, which includes
both a largely genetically driven type of ADHD as well as a
‘phenocopy’ of ADHD that results from early negative
childhood experiences (Webb, 2013). This system implies
that the pattern of attention, hyperactivity, and impulsivity
related concerns are similar despite the differing causal
elements. However, some have questioned whether attentional
difficulties among children who experienced institutional rearing are the same as those experienced by noninstitutionalized youth. For example, Loman et al (2013)
found that behavior on a Go/No-Go task was more reflective
of overall sustained attention deficits among previously
institutionalized youth, rather than specifically related to
executive attention.
The potential mechanism in the association between
experiences of severe neglect and ADHD are not well understood. However, research from the BEIP identified EEG
patterns that mediated the association between institutionalization and ADHD symptoms (McLaughlin et al, 2010),
which is consistent with evidence of EEG differences in
those with ADHD from non-institutionalized samples (Snyder
and Hall, 2006). McLaughlin et al found that reduced
alpha relative power and increased theta relative power
predicted symptoms of hyperactivity and impulsivity in
institutionalized children at age 54 months. Importantly, the
effect of EEG power appeared specific to ADHD symptoms,
as there was no association between EEG power and either
internalizing symptoms or disruptive behavior symptoms.
Additional evidence that neural activity differences following deprivation are associated with attention problems
comes from ERP to facial stimuli. Peak amplitude of the
P700 to faces mediated the association between exposure to
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institutional care and symptoms of ADHD at age 54 months
(Slopen et al, 2012).
Institutional rearing leads to prevalence rates of ADHD of
around 20% (Rutter et al, 2010a; Zeanah et al, 2009), which
is four times greater than the worldwide prevalence figure.
As most of the children in these studies were abandoned
and placed in institutions at or near birth, it is unlikely that
selective placement can account for the increased prevalence rates. Using structural imaging, recent data from BEIP
(McLaughlin et al, 2013) demonstrated that 8-year-old
children with ADHD and histories of institutional rearing
had widespread cortical thinning similar to what has been
described in children with ADHD without histories of
deprivation (Narr et al, 2009; Shaw et al, 2006). Specifically,
investigators demonstrated that Romanian children reared
in institutions had higher levels of ADHD symptoms
and exhibited widespread reductions in cortical thickness
across prefrontal, parietal, and temporal regions compared
with never institutionalized Romanian children. Further,
cortical thickness in the middle frontal gyrus, orbitofrontal
cortex, supramarginal gyrus, and inferior parietal cortex
significantly mediated the association between institutional
rearing and inattention, and thickness in the middle frontal
gyrus, orbitofrontal cortex, and superior temporal gyrus
mediated the association with impulsivity. Cortical thinning
explained 20% of the association between institutionalization and inattention and 27% of the association between
institutionalization and impulsivity. This means that similar
brain changes have been demonstrated in ADHD known to
be highly heritable and in ADHD arising in conditions of
severe deprivation. The latter group is important since most
of the children raised in institutions were abandoned at
birth.
Other forms of deprivation-specific psychopathology may
also have a role in the development of ADHD symptomatology, as indiscriminate social behavior at age 18 months
predicted ADHD symptoms, including hyperactivity at age
5 years (Lyons-Ruth et al, 2009). Also, in the ERA study,
there was an association between indiscriminate behavior
and inattention/overactivity (Stevens et al, 2008).
In terms of the potential link between harmful input and
ADHD, there is evidence that intrusive caregiving measured
at age 6 months predicted hyperactivity in early and middle
childhood (Carlson et al, 1995). Although parenting
behaviors may elicit ADHD-type behaviors, the possibility
of ‘child effects’ also merits consideration in our understanding of directionality for ADHD in older children.
Attention problems at age 12 years predicted mother–child
rejection assessed at a 1-year follow-up, even after controlling for initial mother–child rejection (Lifford et al, 2008).
Children with ADHD may be more likely to elicit negative
or harsh parenting, as parents with children with ADHD are
significantly more likely to use corporal punishment compared with parents of children without ADHD (Alizadeh
et al, 2007), thus, risk for abuse may be higher among
children with ADHD. It is likely that the experience of
trauma results in ADHD symptomatology. In a study of
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young adults, the experience of physical or sexual abuse
during childhood (before age 17) was associated with higher
levels of ADHD symptoms (Singer et al, 2012). Importantly,
although not confined to abuse during young childhood,
the study identified individual differences in coping selfefficacy as a potential mediator of the association between
child abuse and ADHD, suggesting that the attention
problems experienced following abuse may be related to
poorer coping.
Further support for the environmental role in ADHD comes
from data suggesting that enhancing positive caregiving
reduces ADHD symptoms. Mother–child dyadic intervention has been found to result in decreased ADHD symptoms
in young behaviorally disordered children (Boggs et al,
2005). In another intervention, two types of foster care
placements following institutionalization were examined.
Children placed in a high-quality foster care had significantly lower levels of ADHD compared with those in a
government sponsored foster care, which had less support
available for caregivers (Tibu et al, 2014). In addition to
environmental factors, gene ! environment interactions
may provide a common link between genetic and environmental debates on the etiology on this phenotype. In a study
examining maltreatment of participants from AddHealth,
girls with the 10-10 repeat genotype within the dopamine
transporter gene were significantly more likely to have
problematic levels of ADHD following maltreatment than
girls without this genotype (Li and Lee, 2012). Much work
remains in isolating the specific roles of neglect and abuse/
trauma in the onset of ADHD, and whether these
experiences may exacerbate potential genetic predispositions for attention problems or act as an independent risk
factor in the presentation of this disorder. To date, evidence
suggests that both types of deviation may result in ADHD
symptomatology and through similar neural pathways,
although this remains to be clarified, especially regarding
similarities and differences in ADHD found in individuals
with and without a history of adverse early experiences.

Conduct Problems
Phenomenology of conduct problems. Conduct problems
include oppositionality, aggression, and rule violating behavior. This domain of behaviors has been examined both
dimensionally and through categorical diagnoses of ODD,
conduct disorder (CD), and antisocial personality disorder
(ASPD), typically manifesting developmentally from the
preschool years into adulthood. Recent work has emphasized the origins of conduct problems in early childhood
(first 3–5 years), indicating that a subset of youth with
conduct problems can be reliably identified as early as age
3 years, with modest to moderate stability in externalizing
psychopathology from early childhood into adolescence
(Shaw et al, 2012). Although ADHD is sometimes considered
within the broader domain of externalizing psychopathology, there is support for the conceptual separation of ADHD
and conduct problems (Achenbach, 1991; Frick and Nigg,

2012). Twin studies have provided evidence for moderate to
high levels of heritability for conduct problems and related
traits, such as callous-unemotional features (Viding et al,
2007), although environmental factors should be considered
in the development of conduct problems.
Early negative experiences, including living in poverty
and harsh and especially coercive parenting, are well-known
risk factors for conduct problems. The experience of trauma,
specifically, has been linked to conduct problems. In a
retrospective study, children with ODD, both with and
without comorbid ADHD, were found to have heightened
rates of trauma exposure (Ford et al, 2000). In preschool
children, 80% of those with PTSD had comorbid ODD, and
nearly 80% of parents reported onset of ODD after the
traumatic event (Scheeringa et al, 2003). In a long-term
study of maltreated children, individuals who experienced
abuse or neglect in the preschool years (age 3–5 years) were
significantly more likely to meet criteria for ASPD in
adulthood than children who experienced maltreatment only
during infancy (Kaplow and Widom, 2007). Other findings
support the association of maltreatment with conduct
problems in adulthood, as nearly twice as many victims of
abuse or neglect were found to have engaged in fighting
than nonmaltreated youth (Stouthamer-Loeber et al, 2001).

Association between inadequate input and conduct
problems. Neglect experienced during childhood has been
associated with higher levels of conduct problem behavior
(Thornberry et al, 2001). In a prospective longitudinal study
of aggression, children who experienced neglect in the first
2 years of life demonstrated high levels of aggression toward
peers at 4, 6, and 8 years (Kotch et al, 2008). However, in
studies specific to extreme social deprivation in the form of
orphanage rearing, findings are mixed. Data from the ERA
study indicated no association between institutional care
and conduct problems (Kreppner et al, 2001). Similarly,
there was not a main effect of previous institutionalization
on falling above the clinical threshold for externalizing
problems (Gunnar et al, 2007). Yet, there was a significant
effect of age of adoption, in which children adopted after
age 24 months were significantly more likely to be above the
clinical cutoff for both aggression and delinquent behavior
than those adopted at an earlier age, indicating doseresponse effects may be relevant to the development of
externalizing behavior. Increased conduct problems following institutional care has also been reported. For example,
in one study nearly one-quarter of institutionally reared
children aged 2–6 years fell above the screening cutoff for
ODD (Ellis et al, 2004), and previously institutionalized
8- to 11-year-old children were found to have higher
levels of externalizing symptoms (separate from ADHD)
compared with never-institutionalized youth (Wiik et al,
2011).
However, externalizing psychopathology may emerge
later in development following institutional rearing, reflecting a ‘sleeper effect.’ For example, institutionalized children
did not differ from never institutionalized children in either
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ODD or CD diagnosis at 54 months in BEIP (Zeanah et al,
2009). However, by age 12 years, assessments from this same
sample indicate both higher levels of ODD symptoms (Zeanah,
2014) and callous-unemotional traits (McGoron et al, 2013)
among children who remained in institutional care.

Association between harmful input and conduct problems. The link between harmful input in the form of abuse
or trauma with the development of conduct problems is
more clearly supported by current research. The experience
of abuse or exposure to interpersonal violence during
childhood predicted higher levels of both ODD and CD
symptoms (Boden et al, 2010). Children who experienced
physical abuse before the age of 5 years were four times
more likely to have conduct problems in 3rd and 4th grade
compared with non-abused children (Dodge et al, 1995).
Physically and sexually abused children were more likely
to bully others than nonmaltreated youth (Shields and
Cicchetti, 2001). These children also had higher scores on a
composite index of disruptive behaviors. In a large cohort
study of individuals followed for over four decades of
childhood sexual abuse, the odds ratio for the development
of CD was 6.32 (Cutajar et al, 2010). Another study found
that while childhood sexual abuse predicted CD in early
adulthood, the association between physical abuse and CD
was only significant when sexual abuse was not considered
within the model (Fergusson et al, 2008), indicating that
sexual abuse may have a more direct relationship with later
conduct problems.
Parenting behaviors have been linked to the onset
and maintenance of children’s aggressive and delinquent
behaviors. Specifically, coercive parent–child interactions,
characterized by inconsistent parental follow-through on
commands and discipline reinforce negative child behavior.
These types of coercive parent–child interactions are found
in higher rates among abusive parents, indicating a potential
confluence of harmful environmental inputs in these
families (Patterson, 2002).
There may also be a dose-response relationship between
abuse severity and conduct problems, as both emotional
abuse and physical abuse in the early years has been linked
to aggression and externalizing symptoms in school-age
children, with greater abuse severity predicting increased
symptoms (Manly et al, 2001). Similarly, the age in which
the abuse occurred appears to impact later risk for conduct
problems. Children who experienced physical abuse before
the age of 5 years had significantly higher levels of externalizing compared with both children abused between the age
of 6 to 9 years and children who were not abused (Keiley
et al, 2001). Data from this same sample indicated that
physical abuse before entry to Kindergarten predicted longterm negative outcomes, as parent-reported aggression and
delinquency were approximately twice as high among
children who have been abused compared with those who
had not (Lansford et al, 2002). Still, very early abuse, occurring
during the first 2 years of life was not associated with
aggression toward peers from age 4 to 8 years (Kotch et al,
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2008). Given the varying findings about age of exposure,
and known developmental trajectories of brain development, potential mechanisms merit further examination.

Potential mechanisms for abnormal input to result in
conduct problems. Environmental factors are thought to have
a major role in the emergence of conduct problems. Children
with multiple foster care placements had higher levels of
oppositionality than those with stable placements and those
never-placed in foster care (Lewis et al, 2007). Although it is
likely that behaviorally difficult children are more likely to be
moved, it is also likely that the disruptions of stable relationships caused by multiple placements result in increased
aggressive or defiant behaviors. As such, stable placements in
high-quality homes may reduce conduct problems. Yet, in
contrast to findings that environmental interventions are the
most effective treatment for conduct problems, quality of
foster care environment was unrelated to externalizing disorder symptoms in the BEIP (Tibu et al, 2014). These findings
may indicate that the deprivation pathway to externalizing
could be less responsive to traditional treatments.
Although there is evidence of specific neural differences
in youth with and without CD, the environmental role in the
onset and maintenance of these differences are unknown.
Among youth with CD, abnormal white matter connectivity
between the amygdala and orbitofrontal cortex has been
found (Passamonti et al, 2012). In addition, reduced gray
matter amygdala volume was found in youth with CD
compared with healthy comparison youth (Fairchild et al,
2011). The finding of reduced amygdala volume is counter
to the enlarged amygdala volumes found in children with
experiences of early deprivation (Tottenham et al, 2010).
Similarly, reduced functional amygdala activity was found
when children with conduct problems viewed emotional
faces (Jones et al, 2009). Although the structural and functional
findings associated with conduct problems appear to differ
from changes resulting from abnormal early input, equifinality
may explain the differential paths to CD risk in different
populations. Gene ! environment interactions may also
provide insight into how early abnormal input may interact
with genetic predispositions in the development of conduct
problems. In support of this, there is recent evidence from
BEIP that the impact of deprivation on externalizing symptoms is moderated by genetic factors. Individuals with the
‘susceptible’ s/s serotonin transporter genotype had heightened
externalizing symptoms at 54 months of age compared with
those without the s/s genotype (Brett et al, in press-b). These
findings suggest a potential role for differential susceptibility
in the impact of early deprivation experiences on conduct
problems. Similarly, gene ! environment interactions have
been found following physical abuse and later antisocial
behavior, with a functional polymorphism in the monoamine oxidase A gene that appeared to increase vulnerability to antisocial behaviors among boys who were abused
(Kim-Cohen et al, 2006).
The potential for disrupted HPA axis functioning as a
mediator between maltreatment and conduct problems also
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has been considered. In one study, heightened morning
cortisol and decline in cortisol across the day were associated
with physical aggression, while low morning cortisol and
relatively flat diurnal cortisol change were associated with
relational aggression (Murray-Close et al, 2008). However,
maltreatment moderated the effect as dysregulated cortisol
patterns were found among the nonmaltreated youth but not
the maltreated children. In other words, no association
between externalizing and cortisol patterns among maltreated
youth has been identified (Cicchetti and Rogosch, 2001;
Dozier et al, 2006). Thus, further work is needed to clarify
the differential biological profiles in potentially etiologically
distinct pathways to conduct problems.
Emotion dysregulation is a potential mediator in the association between maltreatment and externalizing psychopathology (Shields and Cicchetti, 2001). Neglect, physical abuse, and
sexual abuse all predict emotional dysregulation, which in turn
predicted externalizing symptoms (Kim and Cicchetti, 2010),
with a stronger association in children who experienced
maltreatment during infancy or toddlerhood compared with
those who experienced maltreatment in the preschool or
school age period. Behaviors associated with emotional dysregulation lend support to this mediator, as children who experienced abuse or neglect did not differ from nonmaltreated
youth in covert aggression, but had significantly higher levels
of overt aggression (Stouthamer-Loeber et al, 2001), which is
likely to be related to poorer emotional regulation.
Another potential pathway between early adverse experiences and conduct problems includes a developmental cascade
from other forms of psychopathology. For example, LyonsRuth et al (2009) identified continuity in attachment problems
as indiscriminate social behavior in early childhood predicted
age 5 hostile behavior. In addition, as stated above, girls with a
history of abuse or neglect were much more likely to be
diagnosed with ADHD in middle childhood (Briscoe-Smith
and Hinshaw, 2006), however, notably all of these girls diagnosed with ADHD following maltreatment also met criteria for
ODD. In other words, compared with only half of the nonabused girls who had comorbid ADHD and ODD, all of the
abused girls met criteria for both disorders. Consistent with
these findings, parent and teacher rated externalizing problems, as well as peer and staff ratings on aggressive behavior,
were higher among those girls with ADHD who had been
abused. These findings indicate that externalizing psychopathology is more likely to present along with other domains
of psychopathology. The delay between the early adverse
experience and onset of symptoms requires careful assessment
longitudinally, and the effect of prenatal exposure to substances (D’Onofrio et al, 2007), when available, should be
included to examine the differential role of prenatal exposure
to substances as an additional etiological pathway.

FUTURE RESEARCH DIRECTIONS
In this paper, we suggest that refining the measurement of
adverse early experiences may prove to be a necessary step

in illuminating how risks are translated into maladaptive
behaviors. For example, the fact that social neglect and
deprivation lead to increased risks for inattention and
impulsivity, associated with widespread cortical thinning
similar to what has been reported in the more heritable
etiologically based ADHD found in non-neglected samples,
elicits questions regarding the cellular and molecular
processes involved in these pathways. Similarly, the fact
that social neglect and deprivation lead to indiscriminate
social behavior that is phenotypically similar to the
indiscriminate behavior associated with microdeletions on
the seventh chromosome begs similar questions about
molecular pathways (Soares et al, 2013).
Although we have preliminarily considered the independent effects of both inadequate and harmful input, we
recognize that these are often confounded in studies of
adverse experiences. Over 50% of individuals from the ACE
Study who reported childhood physical neglect also endorsed
physical abuse during childhood, whereas approximately
20% of physically abused youth also reported physical
neglect (Dong et al, 2004). And yet, at the level of circuitry,
we speculate that the effects of inadequate input are
distinguishable from the effects of harmful input, although
each has effects on brain structure and functioning. Of
course, many children experience both harmful and inadequate input, and as noted above, the lack of an attentive
caregiver reduces both the potential for buffering stressful
experiences and for fostering experience expectant developmental processes. Also, prenatal exposure to illicit substances may be a common, confounding factor, to consider
in the outcomes of children who experienced either type of
deviation from the expected environment. Among infants
in a Russian institution, more than half displayed facial
phenotypic signs of prenatal exposure to alcohol, which
tended to be substantiated by maternal history when
available (Miller et al, 2006). Prenatal exposure to alcohol
was found to predict child maltreatment (composite of
physical and sexual abuse and neglect) (Smith et al, 2007).
Further, children who experience neglect/deprivation and
abuse/trauma also are at greater risk for other negative
environmental factors that may be broadly defined as
abnormal or harmful input, including teratogen exposure in
utero and parental psychopathology (National Research
Council, 2013). Still, until broad environmental risks, such
as poverty, maltreatment, and parental psychopathology are
parsed into more specific components as they impact
circuitry, it will be difficult to elucidate mechanisms involved
in sculpting the brain. We will continue to need experimental non-human models to clearly isolate the biological
outcomes resulting separately from each type of adverse
experience (Maestripieri and Carroll, 1998), although ethical
considerations prohibit direct testing of abusive experiences
akin to those experienced by human children.
We also need more refined ways of characterizing
environmental deviations. Once environmental influences
can be more precisely defined, and with greater understanding of the importance of timing and sensitive periods
..............................................................................................................................................
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in regards to the onset/offset of adverse early experiences,
our ability to understand individual vulnerability, resilience, and treatment responsiveness may be enhanced. The
use of laboratory-based assessments may provide the ability
to capture the behavioral and neural responses to each type
of input, and could provide insight into the etiology of
psychopathology following both forms of deviation from the
expectable environment. At the level of circuitry, a similar
proposal to examine this two-pronged approach has been
suggested (Sheridan and McLaughlin, 2014). Behavioral lab
measures designed to approximate inadequate or harmful
input (eg, the still face paradigm as a proxy for parental
unresponsiveness or viewing of threatening/angry faces as a
proxy for threatening parental behavior) may help identify
typical reactions and individual differences to both types of
input. The study of individual differences in attention bias to
threat following maltreatment (Pine et al, 2005), for example,
has led to increased understanding of the range of behaviors
associated with anxiety, and individualized treatments to
address the bias toward vs bias away from threat (eg, cognitive bias modification therapy) (Hakamata et al, 2010).
The study of individual differences in response to
negative input has grown markedly and continues to be a
promising area for future research. Considering age, sex,
and genetic differential susceptibility are important areas
for further work, and could be used to help identify when
and with whom prevention and treatment is likely be most
effective, as well as identify pathways for greater understanding of risk mechanisms. Clearly, research studies that
prospectively follow children who experienced maltreatment in early life are needed to best identify the pathways
that result in psychopathology and resilience.
Negative input clearly impacts the developing brain,
but so does positive input. For example, a recent study
demonstrated that quality of parents’ nonverbal cues to
their 14- to 18-month-old children contributed to vocabulary at 54 months, even after controlling for quantity of
language provided (Cartmill et al, 2013). We would do well
to remember that positive environmental input likely
matters with regard to influencing psychopathology, as
well. In Parent Child Interaction Therapy, for example, an
evidenced-based intervention for young children with
emotional and behavioral disorders, parents are instructed
during sessions to engage in praise, reflection, imitation,
description, and enjoyment in statements to their children.
This has the dual effect of interrupting typical and often
maladaptive parent–child transactions, as well as introducing positive parenting behaviors (Eyberg et al, 2008).
Ultimately, the goal is to tailor interventions to individuals
who have specific liabilities and strengths in order to
change developmental trajectories.

CONCLUSIONS
Deviations from the expectable environment have profound
effects on risk for subsequent psychopathology. At the level
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of neural circuitry, both inadequate input and harmful
input can lead to abnormal brain development and functioning. To date, the evidence regarding the association for
increased risk for specific domains of psychopathology
ranges from strong to uncertain depending on the type of
input (eg, inadequate vs harmful), and the level of potential
mechanisms outlined by extant research varies. Overall, at
the behavioral level, neglect/deprivation and abuse/trauma
have been implicated as risk factors for serious psychopathology, even in the first years of life. Yet, considerable
work remains in elucidating the neurobiological pathways
by which early adverse experiences result in increased risk
for negative psychopathological outcomes. In addition to
the type of adverse experience, chronicity of the abuse
or neglect also has an important role in outcomes, with a
dose-response effect often observed in negative outcomes
(Jonson-Reid et al, 2012). Contemporary research is
beginning to explore brain structure and function associated with various psychopathological profiles, but a gap
remains between identifying descriptive accounts of aberrant behaviors and types of symptoms and an understanding of the mechanisms by which experiences in
differing environmental conditions lead to different patterns of function. We hope that this two-pronged approach
considering the differential impact of inadequate vs harmful
input is a useful framework for understanding the potential
etiological pathways from early-life adversity on the
developing brain and psychopathology.
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High-Quality Foster Care Mitigates Callous-Unemotional
Traits Following Early Deprivation in Boys: A Randomized
Controlled Trial
Kathryn L. Humphreys, PhD, Lucy McGoron, PhD, Margaret A. Sheridan,
Katie A. McLaughlin, PhD, Nathan A. Fox, PhD,
Charles A. Nelson, III, PhD, Charles H. Zeanah, MD
Objective: Callous-unemotional (CU) traits in childhood
are a developmental precursor to psychopathy, yet the
origins and etiology of CU traits are not known. We
examined CU traits among 12-year-old children exposed
to severe early deprivation and evaluated whether a highquality foster care intervention mitigated the development
of high levels of CU traits.
Method: Participants were from the Bucharest Early
Intervention Project, a randomized controlled trial of foster
care for children in institutions. Children were recruited
from institutions in Bucharest, Romania, along with ageand sex-matched children who were never institutionalized. Children raised in institutional settings were
randomized (meanage ¼ 22 months) to either a foster care
group (n ¼ 68) or a care-as-usual group (n ¼ 68). CU traits
were assessed at age 12.75 years in available participants
from the randomized trial (n ¼ 95) and children who were
never institutionalized (n ¼ 50).
Results: Children who experienced institutional rearing
as young children had signiﬁcantly higher levels of CU
traits in early adolescence compared to children who were

P

sychopathy is characterized by callous interpersonal
interactions and a lack of guilt and empathy1 and is
associated with signiﬁcant societal costs.2 Identifying
developmental antecedents of psychopathy that could be
targeted with preventive interventions,3 therefore, is of
considerable interest. Callous-unemotional (CU) traits can be
reliably measured in childhood and predict adult psychopathy.4 The development of CU traits has been linked to both
genetic and environmental risk factors.5,6 Exposure to earlylife psychosocial deprivation (neglect), in particular, is
postulated as 1 pathway to the development of CU traits and
psychopathy, as the lack of an available and responsive
caregiver early in life may disrupt experience-expectant socialization processes related to emotional empathy development.7-9

This article is discussed in an editorial by Dr. Joan L. Luby on page 972.
Clinical guidance is available at the end of this article.
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never institutionalized. Intent-to-treat analysis indicated
that, among boys, CU traits were signiﬁcantly lower
among those who received the foster care intervention
compared to those randomized to care as usual. Caregiver
responsiveness to distress, but not caregiver warmth,
mediated the intervention effect on CU traits in boys.
Conclusion: These ﬁndings provide the ﬁrst evidence to
date that psychosocial intervention can prevent the onset
of CU traits. Although severe early deprivation predicted
higher levels of CU traits, high-quality foster care that
emphasized responsive caregiving reduced the impact of
deprivation on CU trait development for boys.
Clinical trial registration information: The Bucharest
Early Intervention Project; http://clinicaltrials.gov;
NCT00747396.
Key words: callous-unemotional traits, early adversity,
prevention, deprivation, foster care
J Am Acad Child Adolesc Psychiatry 2015;54(12):977–983.

The challenges that CU traits and psychopathy pose for
intervention3 and the enormous societal costs associated with
antisocial behavior make it imperative to develop strategies
for preventing the onset of CU traits in those at increased risk.
Given the association between CU traits and institutional
rearing,8 as well as the association between poor caregiving
quality and CU traits,10 we examined whether an intervention designed to improve caregiving quality in children who
had experienced institutional rearing mitigated the development of high levels of CU traits. To investigate the development and possible prevention of CU traits in deprived
children, we used data from the Bucharest Early Intervention
Project (BEIP), the only randomized controlled trial (RCT) of
foster care for young children reared in institutions—an
extreme case of psychosocial deprivation. The study began in
2001 and has assessed children from infancy through age 12
years. We hypothesized that children exposed to institutional
rearing would have higher levels of CU traits than those
never institutionalized, consistent with previous work indicating that poor caregiving environments may be a risk factor
for CU trait development; and that children who were institutionalized and then randomized to a high-quality foster
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care intervention would exhibit lower levels of CU traits
compared to those randomized to a care-as-usual condition.
In addition, although CU traits are often seen as a subset of
severe externalizing problems and are included as a disorder
speciﬁed for conduct disorder (CD) in the DSM-5,11 prior
work has questioned whether there is an association between
CU and externalizing disorders in adolescents with a history
of institutional care. Therefore, an additional study aim was
to examine the association of CU traits with externalizing
psychopathology. Previously, we demonstrated a reduction
in externalizing psychopathology for BEIP children randomized to foster care,12 which was limited to boys. Relatedly, sex differences have been shown to be important in CU
trait etiology and trajectories.13 Thus, we evaluated the
presence of sex differences in the prevention of high levels of
CU traits. In addition, we identiﬁed 2 caregiving domains
that were speciﬁcally targeted for improvement by the foster
care intervention as possible mediators of intervention effects.
Responsive caregiving is strongly linked to moral development,14 and given that caregiver warmth and responsiveness
to child distress represent distinct components of responsiveness,15,16 we examined each as potential active ingredients of the foster care intervention.

METHOD

this follow-up (70%) (Figure 1). Originally, children who had been
abandoned at birth and placed in state-run institutions were evaluated and then randomized to a care-as-usual group (CAUG) or a
foster care group (FCG). At age 12 years, these intent-to-treat (ITT)
groups comprised 47 children (26 boys and 21 girls) in the CAUG
and 48 children (24 boys and 24 girls) in the FCG. Additional details
about the original sample are available elsewhere.17 A total of 50
Romanian children (21 boys and 29 girls) recruited from schools in
Bucharest comprised a typically developing comparison group,
designated as the never-institutionalized group (NIG). Children
with incomplete CU traits measurements (n ¼ 4) and/or full-scale
IQs below 50 or no completed IQ assessment (n ¼ 15) were
excluded from the present study.

Intervention
Because foster care was extremely limited in Bucharest at the outset
of the study, the investigators, with Romanian collaborators, created
a foster care network.17,18 The foster parents were supported by
BEIP social workers who received regular consultation from US
clinicians. After advertising and subsequent screening, 56 foster
families were selected to care for 68 children. Described more fully
elsewhere,18 the foster care intervention was designed to be
affordable, replicable, and grounded in ﬁndings from developmental research on enhancing caregiving quality. Importantly, a
child-centered approach was emphasized, encouraging foster parents to meet the child’s physical and psychological needs.

Study Design and Participants

Procedure

Participants were 145 children who were assessed at a mean age of
12.75 years (SD ¼ 0.61 year) as part of the BEIP study.17 Of the
original 136 BEIP children raised in institutions, 95 were included in

Following a baseline assessment, children were randomly assigned
to the CAUG or FCG. Because all decisions about subsequent
placements were made by Romanian child protection authorities,

FIGURE 1 Group status in early adolescence for children living in Romanian institutions who were assigned to usual care or foster
care (Consolidated Standards of Reporting [CONSORT] diagram). Note: ICU ¼ Inventory of Callous-Unemotional Traits.
Assessed for eligibility
(n=187)

Excluded (n=51)
See Zeanah et al. (2003)17 for exclusion
criteria

Enrollment

Randomized (N=136)
Allocated to foster care (n=68)

Placement at 12 years (n=56)
29 MacArthur foster care
8 Government foster care
2 Adopted
12 Reintegrated with biological family
5 Institutional care

Alloca on

Follow -Up

Allocated to care-as-usual (n=68)

Placement at 12 years (n=58)
20 Institutional care
14 Government foster care
6 Adopted
18 Reintegrated with biological family
Discontinued participation (n=10)

Discontinued participation (n=12)

Analyzed (n=48)
Excluded from analysis (n=8)
6 IQ < 50 or no IQ obtained
2 caregiver did not complete ICU
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and because, over time, policies about the care of children in institutions changed, in the years following randomization, some
children were adopted within Romania, some were returned to the
parents who had abandoned them, some were placed in government
foster care not originally available, and some were later readmitted
to institutions because of serious behavior problems (Figure 1).
Participants were assessed at ages 30, 42, and 54 months. At that
point, the RCT concluded, and the local governmental authorities
assumed management of the foster care network. Follow-ups have
been conducted at ages 8 and 12 years.
Caregiving. The Observational Record of the Caregiving Environment (ORCE) was used to rate caregiver warmth and caregiver
responsiveness to child distress. The ORCE was originally developed by the National Institute of Child Health and Human Development Early Child Care Research Network to assess caregiving
quality within childcare settings.19 In the present study, children and
their caregivers were videotaped during naturalistic interactions in
their “home” environments at age 30 and 42 months. For children
living with biological parents or foster parents, the mother was
coded interacting with the child. For children living in institutions,
an institutional caregiver who worked with the child regularly and
knew the child well was coded interacting with the child. Trained
coders rated dyads on positive regard for the child (e.g., warmth,
acceptance, and respect for the child) and caregiver responsiveness
to distress (e.g., speaking sympathetically, hugging, or holding the
child) to obtain scores from “1” (not at all characteristic) to “4” (very
characteristic) on caregiver warmth and responsiveness to distress,
respectively.
CU Traits. We administered the Inventory of CallousUnemotional Traits20 (ICU) by interview to each child’s primary
caregiver to obtain a measure of the child’s CU traits. This 24-item
scale asks caregivers to rate each item from a scale of 0 to 3, and
provides a comprehensive assessment of CU traits. The ICU was
translated into Romanian, back-translated into English, and assessed
for meaning at each step by bilingual research staff. For children
living with biological parents or foster parents, 1 parent reported on
the child’s behavior. For children living in institutions, an institutional caregiver who worked with the child regularly and knew the
child well reported on the child’s behavior. The ICU had good interitem reliability within the sample (a ¼ 0.85), and the total score was
used as the measure of CU traits. A cutoff approach was used to
identify individuals with very high levels of CU traits using a score
of 36 or higher, which was 2 standard deviations from the mean in a
community sample of similar-aged adolescents21 and also fell at the
90th percentile in this sample.
CD and Oppositional Deﬁant Disorder. We administered the
computerized Diagnostic Interview Schedule for Children, 4th Edition (DISC-IV)22 to each caregiver to ascertain DSM-IV23 diagnostic
criteria for CD and oppositional deﬁant disorder (ODD) within the
past year during the 12-year follow-up assessment. This structured
interview probes symptom levels, duration/persistence, age of
onset, and functional impairment. As with the ICU, the DISC was
translated into Romanian, back-translated into English, assessed for
meaning at each step by bilingual research staff, and administered to
the child’s caregiver.

Study Oversight
Following approvals by the institutional review boards of the 3
principal investigators (C.H.Z., N.A.F., C.A.N.), and by the local
Commissions on Child Protection in Bucharest, the study
commenced in collaboration with the Institute of Maternal and
Child Health, the Romanian Ministry of Health. A data safety
monitoring board in Bucharest reviewed the assessments for the
current follow-up. Consent was obtained and signed for by each
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child’s legal guardian as per Romanian law. Assent for each procedure was obtained from each of the children. Ethical considerations are discussed in some detail elsewhere.22,23

Statistical Analysis
First, we compared CU traits in children who had ever been institutionalized and those who had never been institutionalized. Second, in the children with histories of institutional rearing, we
examined the associations between the measures of CU traits with
CD and ODD, measured dimensionally and using diagnostic status.
Third, we used an ITT approach to compare CU traits in children
randomly assigned to the FCG or the CAUG. Comparisons for the
continuous measure of CU traits were examined using the general
linear model, with Cohen’s d effect sizes and 95% CIs. Binary logistic
regression was used to obtain odds ratios using the a priori ICU
cutoff score. Moderation and moderated mediation models were
tested using a bootstrapping mediation method with 1,000 resamples using SPSS software24 with 95% bias-corrected and accelerated
CIs. A 95% CI for the indirect effect that does not include 0 is
considered statistically signiﬁcant.24 All tests were 2-tailed.

RESULTS

Table 1 lists descriptive statistics for the variables of interest
by institutional care history, ITT groupings, and sex.

CU Traits by History of Institutional Care

CU traits were examined as a function of institutional care
history by comparing children with and without a history of
institutionalization using univariate analysis of variance,
controlling for participant sex. Consistent with our prediction, children who experienced institutional rearing had
higher levels of CU traits than the NIG (F1,142 ¼ 12.18, p <
.001, d ¼ 0.62, 95% CI ¼ 0.26–0.96). No main effect of sex was
found on CU traits (F1,142 ¼ 1.15, p ¼ .29, d ¼ –0.17, 95% CI ¼
–0.50 to 0.15), and the group-by-sex interaction was not
signiﬁcant (F1,141 ¼ 0.11, p ¼ .75). Using the binary approach,
and after controlling for sex, institutional care history did not
reach signiﬁcant signiﬁcance as a predictor of high CU
(Wald c2[1] ¼ 2.69, p ¼ .10).

Association of CU Traits With Externalizing Disorders

Within the ever-institutionalized group (EIG), we examined
the bivariate correlation between CU traits, measured
dimensionally, with symptom counts of CD and ODD, as
well as the association between the binary CU cutoff and
meeting diagnostic criteria for CD and ODD. Bivariate correlations indicated a moderate positive association with both
CD and ODD symptoms (r93 ¼ 0.54, p < .001 and r93 ¼ 0.55,
p <.001, respectively). Furthermore, using a binary approach
also indicated signiﬁcant association between falling above
the CU cutoff and meeting diagnostic criteria for CD (c2[1] ¼
7.85, p ¼ .005) and ODD (c2[1] ¼ 8.29, p ¼ .004). One half
(50%) of those with a CD diagnosis and one third (33%) of
those with an ODD diagnosis fell above the high CU cutoff.

CU Traits by Foster Care Intervention

A t test was used to examine the effect of the high-quality
foster care intervention on CU traits for the FCG and
CAUG using an ITT approach. The FCG did not have
www.jaacap.org

979

980
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warmth
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Boys
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statistically signiﬁcantly lower CU traits than those randomized to the CAUG (t93 ¼ –1.81, p ¼ .073, d ¼ –0.37, 95%
CI ¼ –0.77 to 0.04). Using the CU cutoff, however, the
groups signiﬁcantly differed (Wald c2[1] ¼ 6.01, p ¼ .014).
For a CAUG child, the odds of being above the CU cutoff
were 7.20 times greater than the odds for an FCG child being
above the cutoff (95% CI ¼ 1.49–34.90).
Note: Data are shown as mean (SD) except where noted. CAUG ¼ care-as-usual group; EIG ¼ ever-institutionalized group; FCG ¼ foster care group; NIG ¼ never-institutionalized group.
a
Group differences were determined using pairwise comparisons following 4-group categorical coding and least-significant differences post hoc test at p < .05.

17.87 (7.96) 16.90 (7.86) 24.20 (10.89) 22.16 (9.15) EIG boys > NIG girls, 20.38 (9.39) 22.42 (8.11) 27.74 (11.14) 21.86 (10.41) CAUG boys >
CAUG girls,
NIG boys; EIG
FCG boys
girls > NIG girls
1 (5)
1 (3)
9 (18)
4 (9)
EIG boys >
1 (4)
1 (4)
8 (31)
3 (14)
CAUG boys >
NIG girls
CAUG girls,
FCG boys
2.68 (0.64) 2.57 (0.76) 2.53 (0.57)
2.53 (0.74)
—
2.70 (0.64) 2.89 (0.71) 2.38 (0.46)
2.21 (0.66)
FCG girls >
CAUG boys,
CAUG girls
2.45 (0.82) 2.65 (0.68) 2.54 (0.67)
2.50 (0.78)
—
2.72 (0.75) 2.67 (0.83) 2.38 (0.75)
2.31 (0.68)
—

Girls
(n ¼ 45)

Group
Differencesa

Boys
(n ¼ 24)

FCG
EIG
NIG

CU traits

TABLE 1

Descriptive Statistics of Callous-Unemotional (CU) Traits and Caregiving Qualities by Group and Sex

Girls
(n ¼ 24)

Boys
(n ¼ 26)

CAUG

Girls
(n ¼ 21)

Group
Differencesa
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Child’s Sex as a Moderator

We examined whether the strength of the association between the intervention and CU traits was moderated by the
child’s sex. Using a simple, single-step moderation analysis,
we found a group-by-sex interaction (F1,91 ¼ 3.82, p ¼ .05).
Examining the conditional effect of the intervention separately by sex revealed that among girls, the intervention
effect was not signiﬁcant (Estimate [Est.] ¼ 0.56, SE ¼ 2.94,
p ¼ .85, 95% CI ¼ –5.28 to 6.40). In contrast, among boys,
there was a robust negative association between the foster
care intervention and CU traits (Est. ¼ –7.36, SE ¼ 2.79, p ¼
.01, 95% CI ¼ –12.89 to –1.83). A t test conducted within boys
indicated a large ITT effect within this group (t48 ¼ –2.52,
p ¼ .015, d ¼ –0.71, 95% CI ¼ –1.27 to –0.13). This pattern
was also found using the CU cutoff, such that the intervention was a signiﬁcant predictor of low CU traits among
boys (Wald c2[1] ¼ 4.62, p ¼ .028). For a CAUG boy, the
odds of being above the CU cutoff were 10.82 times larger
than the odds of an FCG boy being above the cutoff
(95% CI ¼ 1.23–94.92).

Mediation Analyses

To examine potential mediators of the intervention on CU
traits, we tested a multiple mediation model of the intervention and CU traits at age 12 years with 2 caregiving
domains, namely, caregiver warmth and responsiveness to
child distress (Figure 2). Given that sex moderated the association between the intervention and CU traits, child’s sex
was added to the model as a potential moderator of the indirect effect of each caregiving quality domain considered
simultaneously. The results showed no evidence of an indirect effect of caregiver warmth at 42 months in either girls
or boys (Est. ¼ –0.73, SE ¼ 1.54, 95% CI ¼ –4.03 to 2.32 and
Est. ¼ 2.30, SE ¼ 1.92, 95% CI ¼ –0.55 to 7.45, respectively).
There was, however, a signiﬁcant robust indirect effect for
caregiver responsiveness to distress at 42 months in boys
(Est. ¼ –2.88, SE ¼ 1.59, 95% CI ¼ –7.40 to –0.59), but not in
girls (Est. ¼ –0.17, SE ¼ 0.88, 95% CI ¼ –1.73 to 1.95). Parallel
analyses using caregiving quality at age 30 months did not
yield signiﬁcant mediation for either caregiver warmth or
responsiveness to distress.

Timing of Foster Care Placement

We examined whether age when the child was placed in the
BEIP-sponsored foster care was a predictor of CU traits. No
association between placement age and CU traits was found
(Wald c2[1] ¼ 0.01, p ¼ .93). In addition, age of placement
did not interact with sex to predict CU traits in the foster
care group.
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FIGURE 2 Proposed multiple mediation of caregiver warmth
and caregiver responsiveness to distress as mediators of the
association between intervention group and callousunemotional traits, moderated by child’s sex.
Child’s sex

Caregiver warmth

Callous-unemotional
traits

Intervention group

Caregiver
responsiveness to
distress

DISCUSSION

As predicted, we found higher levels of CU traits in children who experienced severe deprivation compared to
children who had never been institutionalized. CU traits
were recently studied in relation to conduct disorder in a
sample of previously institutionalized Romanian children
adopted into families in the United Kingdom,25 but no
comparison was made between those with prior institutional care and individuals who were never institutionalized. Nevertheless, psychosocial deprivation has been
found by others to be associated with psychopathy or CU
traits in a number of populations.6,26-28 Thus, our ﬁndings
are consistent with other work demonstrating psychosocial
deprivation as a risk factor for CU traits, but also extend
previous research through the use of an RCT to causally
examine the effect of a high-quality foster care intervention
on CU traits.
Importantly, we report that high-quality foster care
mitigated the development of high CU traits in 12-year-old
children with a history of severe deprivation in early life.
Although the intervention effect was limited to boys, this is
the ﬁrst demonstration that high CU traits can be prevented
in children. Individual differences in CU traits are thought to
be at least moderately heritable,5 but environmental contributions to high levels of CU trait development are supported
by several observational studies linking experiences of
childhood maltreatment to psychopathy and related constructs.6,8,9 Given the potential for gene-by-environment interactions, it is possible that the intervention mitigated
heritable risk for high levels of CU. With nearly 700,000
victims of child maltreatment in the United States in 2013,29
and the enormous societal costs of psychopathy,2 these results provide an urgent impetus for intervening early with
children who have experienced psychosocial deprivation.
Lack of responsive caregiving is a notable characteristic
of institutional settings as well as children who are psychosocially neglected.30 Given the established connection of
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caregiver responsiveness to distress and caregiver warmth
to empathy development,15,31 we examined 2 aspects of
responsive caregiving as potential active ingredients in the
foster care intervention that might reduce the subsequent
likelihood of developing high levels of CU traits. Previously, we found that children in the FCG experienced
signiﬁcantly higher caregiving quality compared to children in the CAUG at both 30 and 42 months of age.30 Here,
we observed that increased caregiver responsiveness to
child distress, speciﬁcally, explained the effect of the intervention in predicting lower levels of CU traits in boys.
Responsiveness to child distress is conceptually distinct
from parental warmth, and although responsiveness to
distress and warmth are both important for socialization,16
caregiver responsiveness to distress may be more specifically linked to empathy,15 and greater responsiveness to
distress is associated with greater social competence32 and
self-regulation33 in children. Our ﬁndings add to a growing
body of literature indicating that these aspects of positive
parenting represent different socialization domains and
require different skills.15,34
Foster parents in the BEIP intervention were encouraged
to meet both the physical and psychological needs of their
children,18 which may be a model for improving extant
foster care that too often fails to meet children’s needs
beyond instrumental care (e.g., food, shelter, clothing).35
Increases in caregiver responsiveness to distress, rather
than warmth—which was also found at higher rates in the
intervention group’s interactions with their primary caregivers—appears to be responsible for the positive outcomes
in CU traits observed in this intervention. This ﬁnding may
inform current recommendations to target parental warmth
in efforts to reduce levels of CU traits.36
Why the intervention was effective in mitigating the
level of CU traits in boys but not girls is not clear, although
it parallels ﬁndings that this high-quality foster care intervention reduced externalizing symptoms in boys but not
girls at age 12 years.10 Correlational work has found a
stronger association between maternal sensitivity and
internalizing symptoms at age 3 years for boys than for
girls,37 indicating that boys may be more inﬂuenced by
differences in caregiver sensitivity. Sex differences have
also been found for CU traits, of which boys often have
higher levels than girls.13,38 In this sample of children,
however, there were no sex differences at age 12 years in
regard to CU traits. Although sex differences have been
noted in the heritability and trajectory of CU traits and
psychopathy,13,39 previous research has not examined potential sex differences in intervention effectiveness on CU
traits.40-42
An additional ﬁnding of interest was the moderate and
positive levels of agreement between CU traits and both
dimensional and diagnostic measures of externalizing psychopathology. Findings from the English and Romanian
Adoption Study25 indicated that high levels of CU traits
were not signiﬁcantly associated with CD, leading the authors to speculate that psychopathy exists outside the
context of CD and should be diagnosed independently. It
should be noted, however, that their study did ﬁnd a
www.jaacap.org
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signiﬁcant association between CU traits and ODD. Our
ﬁndings of a signiﬁcant association are in line with work
regarding CU in noninstitutionalized samples in which CU
is correlated with, yet still separable from, CD and ODD.43
Delineating the role of CU in relation to traditional conceptualizations of psychopathology remains an important area
for future research.
Several limitations of the current study should be
acknowledged, including the use of a single time point and
reporter to measure CU traits. Measuring initial levels of
CU as well as the trajectory of CU traits over time would
bolster ﬁndings of the effect of the caregiving environment
on CU changes longitudinally. In addition, given that there
are no normed scores or cutoffs for the ICU, our cutoff was
based on an empirically determined cut-point (2 SDs above
the mean) provided from a study using a community
sample of individuals 13 and 14 years old.21 Although this
bolsters the likelihood that the high levels of CU observed
in our sample are clinically meaningful, we are unable to
compare the results directly to other populations using
different cut-points. Future work would beneﬁt from the
use of multimodal/multiple informant approaches in the
assessment of level of CU traits, as well as in the identiﬁcation of potential biomarkers for CU in this population of
children with a history of institutional rearing. In addition,
our approach focused on caregiving quality measured most
proximally (age 42 months) to the assessment of CU traits
(age 12 years). It may be that the role of caregiver responsiveness to distress at this age is particularly important, as
follow-up tests indicated that the same models of caregiving quality at age 30 months did not demonstrate the
same indirect effect of caregiver responsiveness to distress
in mediating the association between the intervention and
CU traits at age 12 years in boys. Further examinations of
the role of potential sensitive periods for caregiving quality
remain essential, although our age of placement analyses
did not indicate that exposure to a foster family at speciﬁc
ages predicted levels of CU. Finally, although participants
were randomized into the FCG and CAUG, it is unclear
whether the groups differed at baseline in genetic risk for
CU traits, or whether the caregivers for children in each
group may differ in their perceptions of CU traits, given the

Clinical Guidance
! We found higher levels of callous-unemotional (CU) traits,
a precursor to psychopathy, in 12-year-old children with
histories of institutional rearing compared to children who
had never been institutionalized.
! Removing children from institutions and placing them in
high-quality foster care at an average of 22 months led to
signiﬁcant reductions in CU traits at age 12 in boys but not
in girls with histories of institutional rearing.
! Interventions promoting caregiver responsiveness to
distress might be an effective intervention strategy for
preventing the onset of CU traits, particularly for boys.
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different commitment levels that may have existed between
the informants and the children. It is possible that differences between the caregiver reporters in each group may
provide an alternative explanation for the ﬁndings, such
that foster caregivers may be less willing to indicate that
their child has high levels of CU than would a caregiver
who has less commitment.
In conclusion, the results of this RCT support the beneﬁt
of a high-quality foster care intervention in mitigating high
levels of CU traits in boys exposed to severe psychosocial
deprivation associated with institutional rearing. Given the
public health concerns associated with psychopathy, effective preventive interventions early in life are essential. Our
results point to the importance of one speciﬁc component of
the intervention—namely, encouraging sensitive responding
to children’s distress—as responsible for CU trait reduction.
Clinical interventions to enhance sensitive and responsive
parenting, particularly for children who experienced deprivation in early life, may be effective in the prevention or
reduction of CU traits. &
Accepted September 28, 2015.
Drs. Humphreys and Zeanah are with Tulane University School of Medicine,
New Orleans. Dr. McGoron is with Wayne State University, Detroit. Dr.
Sheridan is with Boston Children’s Hospital and Harvard University, Cambridge, MA. Dr. McLaughlin is with University of Washington, Seattle. Dr. Fox
is with University of Maryland, College Park. Dr. Nelson is with Boston Children’s Hospital/Harvard University and Harvard Graduate School of Education, Cambridge.
Funding was provided by the National Institute of Mental Health (MH091363
and K01-MH092555 to Sheridan; K01-MH092526 to McLaughlin) and the
John D. and Catherine T. MacArthur Foundation (to Nelson).
The authors thank the Bucharest Early Intervention Project (BEIP) staff in
Romania and the children and caregivers who participated in this study.
Disclosure: Dr. Humphreys has received grant support from the National
Institute of Mental Health (NIMH) and the Brain and Behavior Research
Foundation. She has received honoraria for lectures to professional audiences.
She has served as a paid consultant to ZERO TO THREE. Dr. McGoron has
received grant support from NIMH and the Substance Abuse and Mental
Health Services Administration (SAMHSA). Dr. Sheridan has received grant
support from NIMH, the National Institute on Drug Abuse, and the Mind,
Brain, Behavior Initiative at Harvard University. She has received honoraria for
lectures to professional audiences. Dr. McLaughlin has received grant support
from NIMH and the Brain and Behavior Research Foundation. She has
received honoraria for lectures to professional audiences. Dr. Fox has received
grant support from NIMH and the National Institute of Child Health and Human Development. He serves on the National Scientiﬁc Council on the
Developing Child. He has received royalties from Taylor and Francis Press and
Harvard University Press. He has received honoraria for lectures to professional
audiences. Dr. Nelson has received grant support from NIMH, the John D.
and Catherine T. MacArthur Foundation, the Sinneave Foundation, and the
Binder Family Foundation. He serves on the scientiﬁc advisory board of the
Merck Foundation, the National Scientiﬁc Council on the Developing Child,
and has served as a paid consultant to the US Department of Justice. He has
received royalties from Harvard University Press, MIT Press, and Wiley and
Sons. He has received honoraria for lectures to professional audiences.
Dr. Zeanah has received grant support from NIMH, the Palix Foundation, the
Irving Harris Foundation, SAMHSA, and the Institute for Mental Hygiene. He
has received royalties from Guilford Press and Harvard University Press. He
has received honoraria for lectures to professional audiences.
Correspondence to Charles H. Zeanah, MD, 1430 Tulane Avenue #8055,
New Orleans, LA 70112; e-mail: czeanah@tulane.edu
0890-8567/$36.00/ª2015 American Academy of Child and Adolescent
Psychiatry
http://dx.doi.org/10.1016/j.jaac.2015.09.010

JOURNAL

OF THE

AMERICAN ACADEMY OF C HILD & ADOLESCENT PSYCHIATRY
VOLUME 54 NUMBER 12 DECEMBER 2015

FOSTER CARE AND CALLOUS-UNEMOTIONAL TRAITS

REFERENCES

1. Hare RD. Psychopathy: a clinical and forensic overview. Psychiatr Clin
North Am. 2006;29:709-724.
2. Kiehl KA, Hoffman MB. The criminal psychopath: history, neuroscience,
treatment, and economics. Jurimetrics J Law, Sci Technol. 2011;Summer:
355-97.
3. Blair RJR, Leibenluft E, Pine DS. Conduct disorder and callousunemotional traits in youth. N Engl J Med. 2014;371:2207-2216.
4. Frick PJ, Ray JV, Thornton LC, Kahn RE. Annual research review: a
developmental psychopathology approach to understanding callousunemotional traits in children and adolescents with serious conduct
problems. J Child Psychol Psychiatry Allied Discip. 2014;55:532-548.
5. Viding E, McCrory E. Genetic and neurocognitive contributions to the
development of psychopathy. 2012;24:969-983.
6. Kimonis ER, Fanti KA, Isoma Z, Donoghue K. Maltreatment proﬁles
among incarcerated boys with callous-unemotional traits. Child Maltreat.
2013;18:108-121.
7. Bowlby J. Forty-four juvenile thieves: their characters and home life. Int J
Psychoanal. 1944;25:19-52.
8. Bowlby J. Child Care and the Growth of Love. London: Penguin
Books; 1953.
9. McCord WM, McCord J. Psychopathy and Delinquency. New York:
Grune and Stratton; 1956.
10. Waller R, Shaw DS, Forbes EE, Hyde LW. Understanding early contextual and parental risk factors for the development of limited prosocial
emotions. J Abnorm Child Psychol. 2015;43:1025-1039.
11. American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders: DSM-5 (5th ed.). Arlington, VA: American Psychiatric
Publishing; 2013.
12. Humphreys KL, Gleason MM, Drury SS, et al. Effects of institutional
rearing and foster care on psychopathology at age 12 years in Romania:
follow-up of an open, randomised controlled trial. Lancet Psychiatry.
2015;2:625-634.
13. Fontaine NMG, Rijsdijk FV, McCrory EJP, Viding E. Etiology of different
developmental trajectories of callous-unemotional traits. J Am Acad
Child Adolesc Psychiatry. 2010;49:656-664.
14. Kochanska G. Mutually responsive orientation between mothers and
their young children: implications for early socialization. Child Dev.
1997;68:94-112.
15. Davidov M, Grusec JE. Untangling the links of parental responsiveness to
distress and warmth to child outcomes. Child Dev. 2006;77:44-58.
16. Grusec JE, Davidov M. Integrating different perspectives on socialization
theory and research: a domain-speciﬁc approach. Child Dev. 2010;81:
687-709.
17. Zeanah CH, Nelson CA, Fox NA, et al. Designing research to study
the effects of institutionalization on brain and behavioral development:
the Bucharest Early Intervention Project. Dev Psychopathol. 2003;15:
885-907.
18. Smyke AT, Zeanah CH, Fox NA, Nelson CA. A new model of foster care
for young children: the Bucharest Early Intervention Project. Child
Adolesc Psychiatr Clin North Am. 2009;18:721-734.
19. Vandell DL. Characteristics of infant child care: factors contributing to
positive caregiving. Early Child Res Q. 1996;11:269-306.
20. Kimonis ER, Frick PJ, Skeem JL, et al. Assessing callous-unemotional
traits in adolescent offenders: validation of the Inventory of CallousUnemotional Traits. Int J Law Psychiatry. 2008;31:241-252.
21. Essau CA, Sasagawa S, Frick PJ. Callous-unemotional traits in a community sample of adolescents. Assessment. 2006;13:454-469.
22. Millum J, Emanuel EJ. Ethics. The ethics of international research with
abandoned children. Science. 2007;318:1874-1875.
23. Zeanah CH, Fox NA, Nelson CA. The Bucharest Early Intervention
Project: case study in the ethics of mental health research. J Nerv Ment
Dis. 2012;200:243-247.

JOURNAL OF THE AMERICAN ACADEMY OF C HILD & ADOLESCENT PSYCHIATRY
VOLUME 54 NUMBER 12 DECEMBER 2015

24. Hayes AF. Introduction to Mediation, Moderation, and Conditional
Process Analysis. New York: Guilford Press; 2013.
25. Kumsta R, Sonuga-Barke E, Rutter M. Adolescent callous-unemotional
traits and conduct disorder in adoptees exposed to severe early deprivation. Br J Psychiatry. 2012;200:197-201.
26. Farrington DP, Ullrich S, Salekin RT. Environmental inﬂuences on child
and adolescent psychopathy. In: Salekin RT, Lynam DR, eds. Handbook
of Child and Adolescent Psychopathy. New York: Guilford Press; 2010:
202-230.
27. Marshall LA, Cooke DJ. The childhood experiences of psychopaths: a
retrospective study of familial and societal factors. J Pers Disord. 1999;13:
211-225.
28. Krischer MK, Sevecke K. Early traumatization and psychopathy in female and male juvenile offenders. Int J Law Psychiatry. 2008;31:253-262.
29. US Department of Health and Human Services. Child maltreatment 2013.
Children’s Bureau Web site. Available at: http://www.acf.hhs.gov/
programs/cb/research-data-technology/statistics-research/childmaltreatment. AccessedJune 15, 2015.
30. Nelson CA, Fox NA, Zeanah CH. Romania’s Abandoned Children:
Deprivation, Brain Development, and the Struggle for Recovery. Cambridge, MA: Harvard University Press; 2014.
31. Zhou Q, Eisenberg N, Losoya SH, et al. The relations of parental warmth
and positive expressiveness to children’s empathy-related responding
and social functioning: a longitudinal study. Child Dev. 2002;73:893-915.
32. Leerkes EM, Nayena Blankson A, O’brien M. Differential effects of
maternal sensitivity to infant distress and nondistress on social-emotional
functionin. Child Dev. 2009;80:762-775.
33. Rodriguez ML, Ayduk O, Aber JL, Mischel W, Sethi A, Shoda Y.
A contextual approach to the development of self-regulatory competencies: the role of maternal unresponsivity and toddlers’ negative affect
in stressful situations. Soc Dev. 2005;14:136-157.
34. MacDonald K. Warmth as a developmental construct: an evolutionary
analysis. Child Dev. 1992;63:753-773.
35. Zeanah CH, Shauffer MC, Dozier M. Foster care for young children: why
it must be developmentally informed. J Am Acad Child Adolesc Psychiatry. 2011;50:1199-1201.
36. Hawes DJ, Price MJ, Dadds MR. Callous-unemotional traits and the
treatment of conduct problems in childhood and adolescence: a
comprehensive review. Clin Child Fam Psychol Rev. 2014;17:248-267.
37. Warren SL, Simmens SJ. Predicting toddler anxiety/depressive symptoms: effects of caregiver sensitivity on temperamentally vulnerable
children. Infant Ment Health J. 2005;26:40-55.
38. Meier MH, Slutske WS, Arndt S, Cadoret RJ. Impulsive and callous traits
are more strongly associated with delinquent behavior in higher risk
neighborhoods among boys and girls. J Abnorm Psychol. 2008;117:
377-385.
39. Bezdjian S, Raine A, Baker LA, Lynam DR. Psychopathic personality in
children: genetic and environmental contributions. Psychol Med. 2011;41:
589-600.
40. McDonald R, Dodson MC, Rosenﬁeld D, Jouriles EN. Effects of a
parenting intervention on features of psychopathy in children. J Abnorm
Child Psychol. 2011;39:1013-1023.
41. Kolko DJ, Dorn LD, Bukstein OG, Pardini D, Holden EA, Hart J. Community vs. clinic-based modular treatment of children with early-onset
ODD or CD: a clinical trial with 3-year follow-up. J Abnorm Child Psychol. 2009;37:591-609.
42. Somech LY, Elizur Y. Promoting self-regulation and cooperation in prekindergarten children with conduct problems: a randomized controlled
trial. J Am Acad Child Adolesc Psychiatry. 2012;51:412-422.
43. Frick PJ, White SF. Research review: the importance of callousunemotional traits for developmental models of aggressive and antisocial behavior. J Child Psychol Psychiatry Allied Discip. 2008;49:359-375.

www.jaacap.org

983

Journal of Child Psychology and Psychiatry **:* (2016), pp **–**

doi:10.1111/jcpp.12607

Attentional avoidance of fearful facial expressions
following early life stress is associated with impaired
social functioning
Kathryn L. Humphreys, Katharina Kircanski, Natalie L. Colich, and Ian H. Gotlib
Department of Psychology, Stanford University, Stanford, CA, USA

Background: Early life stress is associated with poorer social functioning. Attentional biases in response to threatrelated cues, linked to both early experience and psychopathology, may explain this association. To date, however, no
study has examined attentional biases to fearful facial expressions as a function of early life stress or examined these
biases as a potential mediator of the relation between early life stress and social problems. Methods: In a sample of
154 children (ages 9–13 years) we examined the associations among interpersonal early life stressors (i.e., birth
through age 6 years), attentional biases to emotional facial expressions using a dot-probe task, and social
functioning on the Child Behavior Checklist. Results: High levels of early life stress were associated with both greater
levels of social problems and an attentional bias away from fearful facial expressions, even after accounting for
stressors occurring in later childhood. No biases were found for happy or sad facial expressions as a function of early
life stress. Finally, attentional biases to fearful faces mediated the association between early life stress and social
problems. Conclusions: Attentional avoidance of fearful facial expressions, evidenced by a bias away from these
stimuli, may be a developmental response to early adversity and link the experience of early life stress to poorer social
functioning. Keywords: Early life stress; attentional bias; fearful faces; social problems.

Introduction
The first years of life are characterized by enormous
growth and plasticity in the human brain. Psychological insults during these critical years adversely affect
functioning later in life (Humphreys & Zeanah, 2015;
McLaughlin, Sheridan, & Lambert, 2014). Indeed,
youth who experience early life stress (ELS) are at
heightened risk for a broad range of negative outcomes,
including greater problems in social functioning, lower
peer acceptance, and increased peer rejection (Bolger
& Patterson, 2001; Kim & Cicchetti, 2009).
To date, we do not understand how early adverse
experiences lead to subsequent negative outcomes,
including social problems. McCrory and Viding
(2015) posited a theory of latent vulnerability in
explaining the link between ELS and risk for psychopathology, suggesting that anomalous processing of threatening cues in the environment is a
mechanism that underlies vulnerability to psychopathology. Biases in the allocation of attention
toward or away from environmental stimuli affect the
perception, evaluation, and memories of this information (Gotlib & Joormann, 2010). In this context,
attentional biases in response to threat-relevant
facial expressions (i.e., angry, fearful) have been
associated with a range of psychopathology (BarHaim, Lamy, Pergamin, Bakermans-Kranenburg, &
van IJzendoorn, 2007).
Attentional biases are assessed most frequently
with the dot-probe task, in which pairs of stimuli
(words or images) are presented horizontally or
Conflict of interest statement: No conflicts declared.

vertically on a computer screen for a specified
duration; typically one stimulus in each pair is
valenced and the other is neutral. This display then
disappears and a probe (i.e., dot) appears in the
same location as one of the two stimuli; participants must indicate with a button press the location of the probe. Individuals respond more quickly
to probes that replace stimuli to which they were
attending. Using facial images in the dot-probe task
is particularly useful in studying attentional biases
in children, given that images do not require the
semantic processes necessary to encode the content
of verbal stimuli. An additional benefit is that
human facial expressions are likely to be ecologically valid stimuli for children who have experienced interpersonal stressors (Fani, BradleyDavino, Ressler, & McClure-Tone 2011).
There is growing evidence that attentional biases
are influenced by environmental events in childhood
and may contribute to heightened risk for psychopathology across adolescence and adulthood
(Gibb, McGeary, & Beevers, 2016). In fact, stressful
experiences in early life have been shown to predict
subsequent cognitive biases (Fani et al., 2011).
Importantly, the majority of studies examining
attentional biases following experiences of ELS have
focused on biases to angry-valence stimuli. For
example, a history of physical abuse was associated
with heightened attention to angry facial expressions
and voices (see Pollak, 2008). In a seminal study on
attentional biases following ELS, Pine et al. (2005)
found that 7–13-year-old maltreated children exhibited attentional biases away from angry facial
expressions. In contrast, however, Gibb et al.
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(2011) found biases toward angry facial expressions
in children who had experienced ELS. In addition, in
a study of adults, Fani et al. (2011) found no
association between retrospectively reported child
maltreatment and attentional biases to angry facial
expressions. It is possible that these discrepant
findings are due to the use of angry faces, which
may be specific to the form of ELS experienced (e.g.,
if the child were the direct victim). Therefore, to
assess attentional biases in individuals exposed to
ELS that may be more heterogeneous with respect to
the form of interpersonal ELS experienced, in the
present study we examined responses on the dotprobe task to faces expressing fear.
Although fearful and angry facial expressions have
been found to be comparable with respect to
observers’ ratings of negative emotion and arousal
(Johnsen, Thayer, & Hugdahl, 1995), these two
expressions convey different types of information.
Although angry facial expressions are considered
markers of certain and direct threat, fearful facial
expressions are considered more ambiguous warning signals (Whalen, 1998). Certainly, experiences of
ELS may consist of exposures to both angry and
fearful facial expressions; however, fearful facial
expressions may characterize a broader range of
situations in which the child is not the direct victim,
but is rather, a witness to interpersonal violence
(e.g., violence between other family members).
Indeed, using a morphed facial emotion identification task, Masten et al. (2008) found that children
with histories of maltreatment were faster to identify
fearful facial expressions than were children who
were not maltreated.
This study was designed to examine the relation
between ELS and attentional bias to fearful faces. We
administered a dot-probe task to children in which
fearful, sad, and happy facial expressions were
paired with neutral expressions. We hypothesized
that ELS would be associated with attentional biases
to fearful facial expressions; however, given the
discrepant findings in the literature concerning the
direction of attentional biases to threat in individuals
who have experienced ELS, we did not generate
hypotheses regarding whether ELS would be associated with greater attention toward or away from
fearful facial expressions. In addition, we hypothesized that attentional biases in response to fearful
facial expressions would mediate the predicted
association between ELS and heightened social
problems.

Methods
Participants
Participants were 154 children (65 boys, 89 girls) ages 9.11–
13.98 years (mean age: 11.36 years, SD: 1.02) who were
recruited to take part in a longitudinal study examining ELS
and psychopathology across the pubertal transition. Children
self-identified race: 41% reported ‘White/Caucasian,’ 11%

‘Asian,’ 9% ‘Hispanic,’ 9% ‘African American,’ 2% ‘Native
American,’ ‘1% Pacific Islander,’ and 27% ‘Other’ (e.g., more
than one racial identity). Fifty-nine percent of the families
reported annual incomes over $100,000. Participants were
selected from the community using a combination of flyers and
local media, and were recruited on the basis of having a
significant history of ELS (high-ELS group) or not (low-ELS
group). We recruited only participants who were eligible to
complete a neuroimaging scan because of the inclusion of a
functional magnetic resonance imaging (fMRI) session in the
larger study protocol, not included here. The study was
approved by the Stanford University Institutional Review
Board; participants and their parents gave assent and
informed consent, respectively. Participants were screened
for initial inclusion/exclusion criteria through a telephone
interview; potentially eligible individuals were then invited to
the laboratory for in-person interviews and assessments.
Inclusion criteria were that children be between 9–13 years
old, be proficient in English, and have a Tanner score (Marshall
& Tanner, 1968, 1970) of less than 4. We assessed the
children’s levels of pubertal development using child report.
Children were presented with line drawings of pubic hair and
breast/testes development at five different stages of development and were asked to pick the drawing that most resembles
their own morphology; participants were rated on a 1–5 scale
(1 signifying that no or little development has begun, and 5
indicating that the participant has achieved adult levels of
pubertal development). A single score was calculated by
averaging the pubic hair and breast/testes scores. We
included only participants with a score below stage 4, which
in this sample aligns with premenarche in girls, to ensure that
our participants were in the early to mid stages of pubertal
development. Exclusion criteria were factors that would preclude an fMRI scan (e.g., metal implants; for another component of this project), a history of major neurological or medical
illness, severe learning disabilities that would make it difficult
for participants to understand the study procedures and, for
females, the onset of menses.

Procedure
Participants attended a laboratory session with a caregiver;
both individuals in each dyad completed measures about the
child and family. The child then completed the dot-probe task,
as well as other tasks not relevant to this paper. Participants
were compensated for their time.

Measures
Traumatic Events Screening Inventory – Parent
Report Revised (TESI-PRR; Ghosh-Ippen et al.,
2002). Exposure to trauma was assessed using the TESI,
which has been recommended as a measure of exposure to
traumatic events in young children (Stover & Berkowitz, 2005).
The TESI-PRR is a revision of the original psychometrically
sound TESI-PR that was developed to include events common
in young children (Ford et al., 2000). This parent-report
measure assesses potentially traumatic events for children,
including accidents, abuse, and witnessing community and
domestic violence. Given that stressors that occur earlier in life
and interpersonal stressors both have been found to be
associated with poorer outcomes (Horowitz, 2004; Lupien,
McEwen, Gunnar, & Heim, 2009), for each child we summed
scores for 15 interpersonal stressors (e.g., separation from
caregiver, witnessing domestic violence, sexual abuse) that
occurred between birth through age 6 years (an age cutoff
selected to be consistent with other recent research [Furniss,
Beyer, & M€
uller, 2009]). Using a score cutoff closest to the 90th
percentile (a cutoff used previously to identify severe ELS; see
Fuge et al., 2014), we defined two groups of participants with
© 2016 Association for Child and Adolescent Mental Health.
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high (four or more stressors; n = 21) and low (three or fewer
stressors; n = 133) levels of ELS.

Social Problems Subscale of the Child Behavior
Checklist 4–18 (CBCL; Achenbach, 1991). The
CBCL is a parent-reported 113-item rating scale that yields a
measure of social problems based on the child’s behaviors
during the preceding 6 months. Responses were scored on a 3point scale, from 0 (not true) to 2 (very true or often true). The
CBCL was normed on a large sample of children and has
excellent reliability and validity (Achenbach, 1991). We used
the T-score from the social problems narrow-band subscale as
our measure of social problems.

Dot-probe task. We used a subset of the NimStim Face
Stimulus Set (Tottenham et al., 2009) to assess attentional bias
to happy, fearful, and sad facial expressions. We used facial
expressions from six male and six female actors who represented a range of ethnicities. All facial expressions were
presented in color on a gray background. Images were approximately 8 9 10 cm in size and image pairs were displayed
approximately 14 cm apart (measured from the center).
The dot-probe task was administered using E-Prime 2.0
(Psychology Software Tools, 2002) software on an IBMcompatible computer and Dell 17-inch color monitor. The
task consisted of two blocks of 96 trials (192 trials in total)
with one minute of rest between the blocks. Within each
block, the trials were presented in a different, fully randomized order for each participant. Each block included 32 trials
of each emotion type (happy, fearful, sad facial expressions
paired with a neutral facial expression of the same model).
Each block included two durations of stimulus presentation:
16 trials with 14-ms (subliminal) and 16 trials with 1,000-ms
(supraliminal) stimulus presentation durations. Subliminal
and supraliminal durations were presented randomly and
were intermixed within blocks. At the start of each trial,
participants were presented with a fixation cross in the center
of the screen for 1,000 ms. Next, an image pair was presented
either for 14 ms followed immediately by a mask for an
additional 14 ms, or for 1,000 ms not followed by a mask. The
stimulus mask was a black rectangle that was the same size
and shape as the images. After these presentations, a black
dot appeared in the center of the location where one of the
images had been; participants were required to indicate the
side of the screen on which the dot appeared by pressing the
keyboard. For each combination of trial emotion and duration, the emotional face appeared with equal probability on
each side of the screen, and the dot appeared with equal
probability in the same location as the emotional face and the
neutral face.
Participants were seated approximately 50 cm from the
monitor. Participants’ hands were positioned with the index
finger of the left hand over the ‘Z’ key of the keyboard, labeled
‘L,’ and the index finger of the right hand over the ‘M’ key of the
keyboard, labeled ‘R.’ Participants were instructed to detect the
dot as quickly and as accurately as possible. Before beginning
the task, participants were presented with written instructions
with the experimenter present in the room to confirm understanding and answer any questions. Before completing the
experimental trials alone, participants completed 10 practice
trials with the experimenter present using facial expressions
from actors not used in the experimental trials.
Data reduction and analysis
First, we examined differences between the low- and high-ELS
groups in social problems using analysis of covariance
(ANCOVA). Covariates included age, sex, and dummy-coded
binary variables for race/ethnicity (White vs. non-White),
income ($75,000 or less vs. more than $75,000), and parent’s
© 2016 Association for Child and Adolescent Mental Health.
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marital status (married/partnered vs. else). Each of these
dummy-coded variables was examined in relation to social
problems using independent-samples t-tests. To assess attentional biases, we conducted analyses consistent with those
reported in prior work (Pine et al., 2005); thus, in the primary
analyses we conducted independent samples t-tests and
ANCOVAs to examine ELS-group differences in attentional
biases for threat-relevant (i.e., fearful) facial expressions at the
supraliminal level. Although we included both 14 ms and
1,000 ms durations in the task, we analyzed only the 1,000 ms
trials given our interest in processes that occur at the
conscious, or supraliminal, level; bias scores, mean reaction
times, and accuracy rates for both durations of stimulus
presentation are presented in supplemental Table S1. In
secondary analyses, we examined attentional biases for
supraliminal happy and sad facial expressions. In addition,
we conducted chi-square analyses to examine tertiles of the
direction of attentional bias as a function of ELS group. All
analyses were two-tailed and, when equal variances between
two groups could not be assumed, we present the degrees of
freedom, t-value, and p-value provided from the correction for
unequal variances.
Reaction time (RT) data were included for all task trials for
which participants gave a correct response (error trials constituted 4% of the data). There were no differences in error rates
between the high- and low-ELS groups, t(152) = 0.83, p = .41.
For each participant, outlier RTs (>2 SD from the mean RT
across all trials) were excluded; outlier RTs represented 0.49%
of the data, and the two ELS groups did not differ in the
proportion of outlier RTs, t(152) = !0.36, p = .72.
For each participant, mean RT was calculated as a function
of stimulus emotion. As is standard procedure, we computed
attentional bias scores separately for each emotion (sad,
fearful, happy) using the following formula:
Attentional bias score ¼ RT for incongruent trials

! RT during congruent trials:

Thus, positive attentional bias scores indicate allocation of
attention toward the emotional face relative to the neutral face,
and negative attentional bias scores indicate allocation of
attention away from the emotional face relative to the neutral
face.
To test attentional bias scores as a putative mediator of the
association between ELS group and social problems, per
expert recommendations (e.g., Hayes 2009; MacKinnon, Fairchild, & Fritz, 2007) we implemented a single-step nonparametric resampling procedure (using 1,000 samples with
replacement) for testing indirect effects using a powerful and
valid test of mediation (Hayes, 2013). Mediation is supported
when the indirect effect is statistically significant. To assess
the indirect effect, we calculated 95% bias-corrected and
accelerated (BCa) confidence intervals (CI) for coefficients; if
the CI does not include zero, the indirect effect is considered to
be statistically significant.

Results
Table 1 presents the demographic variables by ELS
group. Consistent with previous findings indicating
that interpersonal stressors are clustered with other
stressors (see Zeanah & Humphreys, 2015), the lowand high-ELS groups differed in family structure and
income. Compared to their low-ELS peers, participants in the high-ELS group were more likely to be in
households without married/partnered caregivers
and to have lower average family incomes, and were
slightly but significantly younger; there were no
differences in the gender composition of the two
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Table 1 Descriptive statistics
Low-ELS
Age
11.41 (1.06)
Sex (Percent Male)
41%
Race/Ethnicity
White/Caucasian
41%
African American
8%
Hispanic
9%
Asian
12%
Native American
1%
Pacific Islander
1%
Other
27%
No response given
1%
Primary Caregiver’s Marital Status
Single
6%
Married/Partnered 74%
Divorced
17%
Widowed
1%
No response given
3%
Family Income
Less than $25,000
4%
$25,001–$75,000
17%
$75,001–$150,000 29%
More than
35%
$150,000
No response given 17%
Mean Number of
0.88 (0.99)
Interpersonal
Stressors

High-ELS

t or v2

11.03 (0.66)
48%

2.24*
0.29

33%
10%
10%
0%
10%
5%
19%
14%

25.50***

24%
43%
33%
0%
0%

12.79*

24%
33%
14%
19%

17.26**

10%
5.33 (1.56)

!12.69***

M (SD) or %. ELS = early life stress. *p < .05; **p < .01;
***p < .001.

ELS groups (p = .56). While specific racial/ethnic
identities differed significantly by ELS group, the two
groups did not differ in the proportion of individuals
who identified as White/Caucasian versus other
groups, v2(1) = 0.05, p = .82.

Group differences in social functioning
To examine whether demographic variables were
associated with social functioning, we tested each
variable on which participants in the low- and highELS groups differed significantly with respect to its
relation with social problems. The CBCL was completed by 141 of the 154 total participants (92%).
Only caregivers’ marital status was significantly
associated with social problems, t(45.58) = 2.32,
p = .025: children whose caregiver was not married/partnered (M = 55.03, SE = 1.19) reported
higher levels of social problems than did children
whose caregiver was partnered or married
(M = 52.10, SE = 0.43). When caregivers’ marital
status (i.e., married/partnered vs. other) was
included as a covariate in an ANCOVA with ELS
group, only ELS was a significant predictor of social
problems (F(136) = 5.16, p = .025) with an effect size
(d = !.60, 95% CI [!1.11, !0.09]) in the medium
range (Cohen, 1988). As predicted, children in the
high-ELS group (M = 56.59, SE = 1.28) had greater
levels of social problems than did children in the lowELS group (M = 53.43, SE = 0.69).

Group differences in attentional biases to fearful
facial expressions
Consistent with our predictions, the low- and highELS groups differed in attentional bias to fearful
facial expressions, t(152) = 2.28, p = .024, with an
effect size (d = .54, 95% CI [0.07, 1.00]) in the
medium range. As shown in Figure 1, participants
in the high-ELS group exhibited a significant attentional bias away from fearful facial expressions, t
(20) = !2.48, p = .022; there was no attentional bias
either toward or away from fearful facial expressions
in the low-ELS group, t(132) = !0.51, p = .61. All
potential demographic covariates were found to be
unrelated to biases to fearful facial expressions
(ps > .05); furthermore the association between
ELS group and attentional bias to fearful facial
expressions remained significant after covariates
(i.e., age, caregiver marital status, race/ethnicity,
and income) were included individually.
Next, we examined whether more recent life stressors were responsible for the association between ELS
and attentional biases to fearful facial expressions.
Thus, we created a sum of interpersonal stressors that
occurred from age 7 years onward to obtain a measure of life stress in later childhood. Not surprisingly,
the low- and high-ELS groups differed in the number
of later childhood stressors experienced (M = 1.50
[SD = 1.62] vs. 3.14 [2.08], respectively, t(152) =
!4.16, p < .001). Importantly, however, even after
including the sum of interpersonal stressors that
occurred in later childhood in an ANCOVA, ELS group
continued to significantly predict an attentional bias
away from fearful faces (F(1, 151) = 6.35, p = .013);
later childhood stressors were not related to attentional biases to fearful faces in this model (p = .27).
Finally, the low- and high-ELS groups did not differ
significantly in attentional bias scores for either
20

10

Attentional Bias score

4

d = .54; p = .02

0

–10

–20
Low-ELS

–30

–40

High-ELS

Fearful

Happy

Sad

Figure 1 Attentional biases to emotion facial expressions from the
1,000 ms duration presentation in the low-ELS and high-ELS
groups. Note. ELS = early life stress. Error bars = "1 standard error
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happy (t(152) = 0.51, p = .61, d = .12, 95% CI [!0.34,
0.58]) or sad facial expressions (t(152) = !0.28,
p = .78, d = !.07, 95% CI [!0.53, 0.39]). To examine
whether attentional bias scores differed significantly
from zero, we conducted one-sample t-tests within the
low- and high-ELS groups separately for the three
emotions. The only condition for which attentional
bias scores differed significantly from zero was biases
away from fearful facial expressions in the high-ELS
group.
To ensure that these group differences were not
being driven by one or more participants with particularly strong biases, we conducted a further examination of the relation between levels of ELS and
children’s attentional biases to fearful facial expressions by dividing participants into three equal-size
groups (tendency to attend toward fearful facial
expressions [n = 51; bias scores = <!24.00], no consistent bias [n = 52; bias scores > !24.00 and
<14.30], or tendency to attend away from fearful facial
expressions [n = 51]; bias scores = >14.30). We then
used these cut-points derived from the fearful facial
expressions to examine attentional biases for happy
and sad facial expressions (see Table 2). As expected
based on our previous analyses, there was a significant association between ELS group and attentional
bias tertile to fearful facial expressions, v2(1) = 9.10,
p = .011. Relative to the low-ELS group, children in
the high-ELS group were 4.06 times more likely (95%
CI [1.56, 10.59]) to direct their attention away from
fearful facial expressions than they were to demonstrate no bias or a bias toward fearful facial expressions. There was no significant association between
ELS group and bias tertile for happy or sad facial
expressions (v2(1) = 4.25, p = .12 and v2(1) = 0.24,
p = .89, respectively).

ELS and social problems: mediation by attentional
bias to fearful facial expressions
We used a single-step mediation to examine whether
individual differences in attentional biases to fearful
Table 2 Percent in the three attentional bias groups by condition based on equal distribution of attentional bias scores to
fearful facial expressions (all 1,000 ms presentation times)

Fear
Away
No Bias
Toward
Happy
Away
No Bias
Toward
Sad
Away
No Bias
Toward

Low-ELS

High-ELS

v2

29%
36%
35%

62%
19%
19%

9.10*

24%
36%
40%

38%
14%
48%

4.25

26%
34%
41%

29%
29%
43%

0.24

ELS = early life stress. *p < .05.
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–30.09 (11.26),
t(139) = –2.67,
p = .01
ELS
(High-ELS = 1,
Low-ELS = 0)

Attentional bias
for fearful faces

4.23 (1.38),
t(138) = 3.08,
p = .003

5

0.02 (0.01),
t(138) = 1.52,
p = .05

Social Problems

Figure 2 Mediation model of the association between ELS group
and social problems as mediated by attentional biases for fearful
facial expressions (1,000 ms). The indirect effect of attentional
biases for fearful facial expressions was significant (95% Confidence Interval [!1.74, !0.04]). Unstandardized coefficient (standard error). ELS = early life stress

facial expressions mediated the association between
ELS group and social problems. Because zero was
not within the 95% CI, the indirect effect differed
significantly from zero (point estimate = !0.59
[0.43], 95% CI [!1.74, !0.04]). As depicted in
Figure 2, this finding indicates that greater avoidance of fearful facial expressions significantly mediated the relation between ELS and poorer social
functioning. The association between ELS and social
functioning remained significant even when we
included attentional biases to fearful facial expressions. We repeated the analysis with age, parent’s
marital status (i.e., married/partnered vs. not), and
number of interpersonal stressors in later childhood
included as covariates, and the indirect effect
remained significant (95% CI [!1.99, !0.001]).

Discussion
In a sample of 154 children, we found that low and
high exposure to interpersonal ELS was associated
with different patterns of attentional bias to fearful
facial expressions. Specifically, we found that children high in ELS demonstrated an attentional bias
away from fearful facial expressions, a finding that
was obtained using both dimensional and tertile
approaches to examining the direction of attentional
bias. Furthermore, attentional avoidance of fearful
facial expressions mediated the association between
ELS and poorer social functioning. This study adds
to the growing body of work highlighting the importance and possible development of cognitive biases
following the experience of early adversity, and is
consistent with the critical role of attentional processes in guiding learning and behavior (Shechner
et al., 2012). Threat-related attentional biases following ELS have been postulated to contribute to
dysfunctional real-life social interactions (Pine et al.,
2005), relevant to the increased social problems
found in children who experienced high levels of ELS
(Bolger & Patterson, 2001; Kim & Cicchetti, 2009).
The construct of attentional biases as assessed by
the dot-probe and similar tasks is assumed to reflect
naturalistic behavior outside of the laboratory.
Avoidance of fearful facial expressions may result
in social distancing from others, which in turn could
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reduce opportunities for further experience in social
interactions. Both withdrawal and aggression have
been proposed to mediate the association between
early stress in the form of maltreatment and later
difficulties with peers (see Bolger & Patterson, 2001).
The present study provides evidence that attentional
avoidance is associated with social withdrawal,
findings that are consistent with the formulation
that a bias away from fearful faces results in
decreased social engagement. Furthermore, attentional biases to threat have been linked to social
withdrawal in children and adolescents (P!
erez-Edgar
et al., 2010). It will be important in future research
to include measures that parse different types of
social functioning in order to gain a more comprehensive understanding of whether and how avoidance of fearful facial expressions might lead to
greater social problems.
Previous studies have documented the presence of
attentional biases to threat-related stimuli following
the experience of ELS; this study, however, is the
first to examine attentional biases to fearful facial
expressions following ELS. Fearful facial expressions
may signal danger in the environment and, consequently, represent an important stimulus class for
humans, particularly for those who have experienced interpersonal stressors. Neuroimaging studies
also underscore the importance of fearful facial cues.
For example, relative to healthy controls, adolescents with a history of maltreatment have been
found to exhibit elevated amygdala activation to
fearful faces (Maheu et al., 2010). Garrett et al.
(2012) found increased medial prefrontal activation
during the viewing of fearful facial expressions in
adolescents following exposure to interpersonal
stressors. They argued that this brain region was
recruited in an attempt to avoid processing threatrelated material, resulting in less accurate memory
for this emotional expression.
Although studies examining information processing in anxiety disorders tend to report attentional
biases toward threat-relevant cues (Bar-Haim et al.,
2007), the study with the sample most similar to
that assessed in the present study examined biases
in children with and without histories of maltreatment (Pine et al., 2005); as we did, these authors
found an attentional bias away from threat-relevant
material. Combined with Pine et al.’s findings, the
present results suggest that early experiences of
stress lead children to attend away from threatrelated cues. Clearly, both psychopathology and
early adversity in children are characterized by
attentional biases either toward or away from
threat-relevant stimuli. It will be important in future
research to delineate parameters of these disorders
and experiences that influence the direction of these
biases.
Shifting attention away from such information is
posited to maintain heightened anxiety (Mogg &
Bradley, 1998). This attentional avoidance has been

conceptualized as ‘strategic’ and consciously controlled (Cisler & Koster, 2010), although it is important to recognize that it may also reflect automatic
processes. Regardless of whether attentional avoidance of threat-related material is strategic or automatic, however, it may function to reduce distress
(In-Albon, Kossowsky, & Schneider, 2010). While
this avoidance has short-term benefits, including
reducing fear or anxiety responses to threatening
stimuli, in the longer term it can result in a failure to
habituate to threat (Rachman, 1998).
Investigators have also documented biases away
from threatening information in individuals undergoing painful and unpleasant experiences (e.g.,
Nixon, Brewer, McKinnon, Cameron, & Bray,
2014). Similarly, avoidance of threat has been found
in both children and adults with other forms of
psychopathology (In-Albon et al., 2010; Waters,
Mogg, Bradley, & Pine, 2011). Among individuals
exposed to life-threatening stress, the degree of
attentional bias away from threatening material
was associated with greater levels of symptom distress (a composite of post-traumatic stress disorder
[PTSD], depression, and anxiety) (Bar-Haim et al.,
2010). The link between avoidance of threatening
information and psychopathology has also been
reported in prospective studies. For example, in a
large sample of infantry soldiers, biases away from
threatening material before military deployment
predicted subsequent PTSD symptoms following
combat (Wald et al., 2013).
Integrating the present findings with research in
behavioral genetics (Lau et al., 2012), it appears that
early environmental experiences play a crucial role
in the development of attentional biases in response
to threat-related cues. Avoidance of material that
reminds individuals of traumas is a key feature of
PTSD, and is a required symptom criterion that
interferes with extinction of feared stimuli (Rothbaum & Davis, 2003). Consequently, a central
feature of the most effective interventions for PTSD
with both children and adults is exposure to feared
stimuli. Our findings that ELS, rather than later
childhood stressors, predict attentional biases provide further support that early experiences guide the
development of this level of processing. In fact, there
was no association of later childhood stressors and
attentional biases, suggesting that there is a sensitive period for the development of attentional biases
following
interpersonal
stressors.
Additional
research is needed, however, to explore developmentally sensitive boundaries for biases away from
threat-related cues as a function of stress. This work
might also help us elucidate the etiology of attentional biases, that have been posited to play a role in
the onset and maintenance of mood and anxiety
disorders (Gotlib & Joormann, 2010; Mathews &
Mackintosh, 1998). It will be important that future
research examine the temporal relations among ELS,
attentional biases, and psychopathology.
© 2016 Association for Child and Adolescent Mental Health.
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While there is growing evidence supporting the
efficacy of attentional bias modification for the treatment of psychopathology (Hakamata et al., 2010),
these studies typically train individuals to orient
away from threatening stimuli. For individuals who
experienced a high number of stressors in early life,
the functional implications of treatment intended to
focus attention toward threatening material are not
clear, particularly if continued stressors are present.
As Masten et al. (2008) noted, fearful facial expressions in one’s caregivers or siblings may be particularly salient threat cues in homes with interpersonal
stressors. Avoidance is often posited to interfere with
appropriate habituation of threatening stimuli (Cisler
& Koster, 2010) and may interfere with appropriate
social functioning. Yet, the adaptive significance of
avoidance in youth who have experienced ELS is not
well understood.
We should note four limitations of this study.
First, although including fearful facial expressions
as experimental stimuli significantly advances our
understanding of attentional biases in response to
threat-related cues following ELS, we did not
include a direct comparison with angry facial
expressions. Second, we focused in this paper on
the supraliminal presentation of facial expressions;
this stimulus duration, however, was intermixed
with subliminal presentations during the task,
which may have affected our results. As a related
point, we used 1,000 ms as the duration of the
supraliminal presentation; other stimulus durations (e.g., 500 ms) have been used in the literature
and may be profitably examined in future studies of
ELS. Third, although we constrained the age at
which children in the high-ELS group experienced
their stressful event from birth through age 6 years
and limited our study to interpersonal stressors,
the high-ELS group likely still represents a heterogeneous sample. Matching a low- and high-stress
group on other demographic factors is an important
extension of this work. In addition, we measured
ELS by retrospective parental reports. Although
such reports may be subject to errors of commission or omission, there is strong evidence supporting the validity of retrospective reports of serious
adverse situations experienced in childhood (Brewin, Andrews, & Gotlib, 1993; Brown, Craig, Harris,
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Handley, & Harvey, 2007). Finally, it is possible
that simply attending the laboratory session constituted an additional stressor for some children;
this possibility should be assessed in future studies.

Conclusion
This study indicates that ELS is associated with an
attentional avoidance of stimuli signaling environmental threat, as evidenced by an attentional bias
away from fearful emotional facial expressions. Furthermore, the increased levels of social problems
reported following ELS was mediated by these
attentional biases, indicating a potential mechanism
that underlies impairments in social functioning,
and likely a broader risk for psychopathology,
following the experience of ELS.

Supporting information
Additional Supporting Information may be found in the
online version of this article:
Table S1. Bias score, mean reaction time, and accuracy
rates by condition and early life stress group.
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Key points

•
•
•
•

Early life stress is associated with difficulties in social functioning, including withdrawal and aggression.
Attentional bias to emotional faces, including attentional allocation either toward or away from threatrelated cues, may underlie this association.
We found an attentional bias away from fearful facial expressions in children with a history of early life stress.
This attentional avoidance of fearful faces mediated the association between early life stress and social
problems in early adolescence.

© 2016 Association for Child and Adolescent Mental Health.

8

Kathryn L. Humphreys et al.

References
Achenbach, T.M. (1991). Integrative guide for the 1991 CBCL/
4-18, YSR, and TRF profiles. Burlington, VT: University of
Vermont.
Bar-Haim, Y., Holoshitz, Y., Eldar, S., Frenkel, T.I., Muller, D.,
Charney, D.S., . . . & Wald, I. (2010). Life-threatening danger
and suppression of attention bias to threat. American
Journal of Psychiatry, 167, 694–698.
Bar-Haim, Y., Lamy, D., Pergamin, L., Bakermans-Kranenburg, M.J., & van IJzendoorn, M.H. (2007). Threat-related
attentional bias in anxious and nonanxious individuals: A
meta-analytic study. Psychological Bulletin, 133, 1–24.
Bolger, K., & Patterson, C. (2001). Developmental pathways
from child maltreatment to peer rejection. Child Development, 72, 549–568.
Brewin, C.R., Andrews, B., & Gotlib, I.H. (1993). Psychopathology and early experience: A reappraisal of retrospective
reports. Psychological Bulletin, 113, 82–98.
Brown, G.W., Craig, T.K.J., Harris, T.O., Handley, R.V., &
Harvey, A.L. (2007). Validity of retrospective measures of
early maltreatment and depressive episodes using the
Childhood Experience of Care and Abuse (CECA) instrument
– A life-course study of adult chronic depression – 2. Journal
of Affective Disorders, 103, 217–224.
Cisler, J.M., & Koster, E.H.W. (2010). Mechanisms of attentional biases towards threat in anxiety disorders: An integrative review. Clinical Psychology Review, 30, 203–216.
Cohen, J. (1988). Statistical power analysis for the behavioral
sciences. Hillsdale, NJ: Erlbaum.
Fani, N., Bradley-Davino, B.Ressler, K.J., & McClure-Tone,
E.B. (2011). Attention bias in adult survivors of childhood
maltreatment with and without posttraumatic stress disorder. Cognitive Therapy and Research, 35, 57–67.
Ford, J.D., Racusin, R., Ellis, C.G., Daviss, W.B., Reiser, J.,
Fleischer, A., & Thomas, J. (2000). Child maltreatment, other
trauma exposure, and posttraumatic symptomatology among
children with oppositional defiant and attention deficit hyperactivity disorders. Child Maltreatment, 5, 205–217.
Fuge, P., Aust, S., Fan, Y., Weigand, A., G€
artner, M., Feeser,
M., & Grimm, S. (2014). Interaction of early life stress and
corticotropin-releasing hormone receptor gene: Effects on
working memory. Biological Psychiatry, 76, 888–894.
Furniss, T., Beyer, T., & M€
uller, J.M. (2009). Impact of life
events on child mental health before school entry at age six.
European Child and Adolescent Psychiatry, 18, 717–724.
Garrett, A.S., Carrion, V., Kletter, H., Karchemskiy, A., Weems,
C.F., & Reiss, A. (2012). Brain activation to facial expressions in youth with PTSD symptoms. Depression and
Anxiety, 29, 449–459.
Ghosh-Ippen, C., Ford, J., Racusin, R., Acker, M., Bosquet, K.,
Rogers, C., & Edwards, J. (2002). Trauma events screening
inventory-parent report revised. San Francisco: The Child
Trauma Research Project of the Early Trauma Network and
The National Center for PTSD Dartmouth Child Trauma
Research Group.
Gibb, B.E., Johnson, A.L., Benas, J.S., Uhrlass, D.J., Knopik,
V.S., & McGeary, J.E. (2011). Children’s 5-HTTLPR genotype
moderates the link between maternal criticism and attentional biases specifically for facial displays of anger. Cognition & Emotion, 25, 1104–1120.
Gibb, B.E., McGeary, J.E., & Beevers, C.G. (2016). Attentional
biases to emotional stimuli: Key components of the RDoC
constructs of sustained threat and loss. American Journal of
Medical Genetics Part B: Neuropsychiatric Genetics, 171, 65–
80.
Gotlib, I.H., & Joormann, J. (2010). Cognition and depression:
Current status and future directions. Annual Review of
Clinical Psychology, 6, 285–312.
Hakamata, Y., Lissek, S., Bar-Haim, Y., Britton, J.C., Fox,
N.A., Leibenluft, E., Ernst, M., . . . & Pine, D.S., (2010).
Attention bias modification treatment: A meta-analysis

toward the establishment of novel treatment for anxiety.
Biological Psychiatry, 68, 982–990.
Hayes, A. (2013). Introduction to mediation, moderation, and
conditional process analysis. New York: Guilford Press.
Hayes, A.F. (2009). Beyond Baron and Kenny: Statistical
mediation analysis in the new millennium. Communication
Monographs, 76, 408–420.
Horowitz, L.M. (2004). Interpersonal foundations of psychopathology. Washington, DC: American Psychological
Association.
Humphreys, K.L., & Zeanah, C.H. (2015). Deviations from the
expectable environment in early childhood and emerging
psychopathology. Neuropsychopharmacology, 40, 154–170.
In-Albon, T., Kossowsky, J., & Schneider, S. (2010). Vigilance
and avoidance of threat in the eye movements of children
with separation anxiety disorder. Journal of Abnormal Child
Psychology, 38, 225–235.
Johnsen, B.H., Thayer, J.F., & Hugdahl, K. (1995). Affective
judgment of the Ekman faces: A dimensional approach.
Journal of Psychophysiology, 9, 193–202.
Kim, J., & Cicchetti, D. (2009). Longitudinal pathways linking
child maltreatment, emotion regulation, peer relations, and
psychopathology. Journal of Child Psychology and Psychiatry, 51, 706–716.
Lau, J.Y.F., Hilbert, K., Goodman, R., Gregory, A.M., Pine,
D.S., Viding, E.M., & Eley, T.C. (2012). Investigating the
genetic and environmental bases of biases in threat recognition and avoidance in children with anxiety problems.
Biology of Mood & Anxiety Disorders, 2, 12.
Lupien, S.J., McEwen, B.S., Gunnar, M.R., & Heim, C. (2009).
Effects of stress throughout the lifespan on the brain,
behaviour and cognition. Nature Reviews Neuroscience, 10,
434–445.
MacKinnon, D.P., Fairchild, A.J., & Fritz, M.S. (2007). Mediation analysis. Annual Review of Psychology, 58, 593–614.
Maheu, F.S., Dozier, M., Guyer, A.E., Mandell, D., Peloso, E.,
Poeth, K., . . . & Ernst, M., (2010). A preliminary study of
medial temporal lobe function in youths with a history of
caregiver deprivation and emotional neglect. Cognitive,
Affective & Behavioral Neuroscience, 10, 34–49.
Marshall, W.A., & Tanner, J.M. (1968). Growth and physiological development during adolescence. Annual Review of
Medicine, 19, 283–300.
Marshall, W.A., & Tanner, J.M. (1970). Variations in the
pattern of pubertal changes in boys. Archives of Disease in
Childhood, 45, 13–23.
Masten, C.L., Guyer, A.E., Hodgdon, H.B., McClure, E.B.,
Charney, D.S., Ernst, M., & Monk, C.S. (2008). Recognition
of facial emotions among maltreated children with high rates
of post-traumatic stress disorder. Child Abuse & Neglect, 32,
139–153.
Mathews, A., & Mackintosh, B. (1998). A cognitive model of
selective processing in anxiety. Cognitive Therapy and
Research, 22, 539–560.
McCrory, E.J., & Viding, E. (2015). The theory of latent
vulnerability: Reconceptualizing the link between childhood
maltreatment and psychiatric disorder. Development and
Psychopathology, 27, 493–505.
McLaughlin, K.A., Sheridan, M.A., & Lambert, H.K. (2014).
Childhood adversity and neural development: Deprivation
and threat as distinct dimensions of early experience.
Neuroscience and Biobehavioral Reviews, 47, 578–591.
Mogg, K., & Bradley, B.P. (1998). A cognitive-motivational
analysis of anxiety. Behaviour Research and Therapy, 36,
809–848.
Nixon, R.D.V., Brewer, N., McKinnon, A.C., Cameron, K., &
Bray, J. (2014). Attention bias for threatening information in
children following a distressing medical procedure. Australian Psychologist, 49, 223–231.
P"
erez-Edgar, K., Bar-Haim, Y., McDermott, J.M., ChronisTuscano, A., Pine, D.S., & Fox, N.A. (2010). Attention biases

© 2016 Association for Child and Adolescent Mental Health.

Early life stress, attention, and social functioning
to threat and behavioral inhibition in early childhood shape
adolescent social withdrawal. Emotion, 10, 349–357.
Pine, D.S., Mogg, K., Bradley, B.P., Montgomery, L., Monk,
C.S., McClure, E., & Kaufman, J. (2005). Attention bias to
threat in maltreated children: Implications for vulnerability
to stress-related psychopathology. American Journal of Psychiatry, 162, 291–296.
Pollak, S.D. (2008). Mechanisms linking early experience and
the emergence of emotions: Illustrations from the study of
maltreated children. Current Directions in Psychological
Science, 17, 370–375.
Psychology Software Tools (2002). E-Prime 1.1., Pittsburgh, PA:
University of Pittsburgh.
Rachman, S. (1998). A cognitive theory of obsessions: Elaborations. Behaviour Research and Therapy, 36, 385–401.
Rothbaum, B.O., & Davis, M. (2003). Applying learning principles to the treatment of post-trauma reactions. Annals of
the New York Academy of Sciences, 1008, 112–121.
Shechner, T., Britton, J.C., P!
erez-Edgar, K., Bar-Haim, Y.,
Ernst, M., Fox, N.A., . . . & Pine, D.S., et al. (2012). Attention
biases, anxiety, and development: Toward or away from
threats or rewards? Depression and Anxiety, 29, 282–294.
Stover, C.S., & Berkowitz, S. (2005). Assessing violence exposure and trauma symptoms in young children: A critical

© 2016 Association for Child and Adolescent Mental Health.

9

review of measures. Journal of Traumatic Stress, 18, 707–
717.
Tottenham, N., Tanaka, J.W., Leon, A.C., McCarry, T., Nurse,
M., Hare, T.A., . . . & Nelson, C. (2009). The NimStim set of
facial expressions: Judgments from untrained research
participants. Psychiatry Research, 168, 242–249.
Wald, I., Degnan, K.A., Gorodetsky, E., Charney, D.S., Fox,
N.A., Fruchter, E., & Bar-Haim, Y. (2013). Attention to
threats and combat-related posttraumatic stress symptoms.
JAMA Psychiatry, 70, 401.
Waters, A., Mogg, K., Bradley, B., & Pine, D. (2011). Attention
bias for angry faces in children with social phobia. Journal of
Experimental Psychopathology, 2, 475–489.
Whalen, P.J. (1998). Fear, vigilance, and ambiguity: Initial
neuroimaging studies of the human amygdala. Current
Directions in Psychological Science, 7, 177–188.
Zeanah, C.H., & Humphreys, K.L. (2015). Current directions in
the study of risk and adversity in infancy. In S.D. Caulkins
(Ed.), Handbook of infant biopsychosocial development
(pp. 315–335). New York: Guilford Press.

Accepted for publication: 6 May 2016

