THE UNDERGRADUATE RESEARCH JOURNAL OF

PSYCHOLOGY

AT UCLA

QTH EDITION, 2022

<)






20

40

56

TABLE OF CONTENTS

Journal Staff

Acknowledgments

Note from the Editors-In-Chief

Preface | Dillon H. Murphy

Investigating Whether Eye Movements are Necessary for Eye Movement Desensitisation and

Reprocessing (EMDR) | Katie Hurman

Risk Factors for Postpartum Psychosis: A Systematic Review | Amber Korde

How Adolescents’ Resiliency Mitigates the Relation Between Household Dysfunction and

Maladaptive Behavior | Hannah Netschytailo

The Moderating Effect of Comorbidity and Mediating Effect of Hair Cortisol on the
Relationship Between Trauma and PTSD in the United States Veteran Population | Sydney H.

White



JOURNAL STAFF

Editors-in-Chief Stephanie Rivas-Lara Talia Leano

Associate Editors-in-Chief Leyla Boyar Maxfield Gormley

Internal Staff Director Ashley Chen

External Staff Director Cherice Chan

Socials Chair Abheri Setlur

Submissions and Workshops Irene Chang Jeffrey Yang
Rebecca Epner Keira Minamizono-von Imbior
Jahred Sullivan Christian Beltran
Marketing and Finance Fontanna Yee Tarangini Arunachalam
Hanna Liu Makayla Santos
Editors Arden Guo Leila Chabane
Michelle Wang Michelle Rivera Lomeli
Ah Yeon Kwon Jenna Pimenta
Julia Zhou Matthew Figueroa
Helen (Xin) Liu Emily Huang
Mallika Singh Isabella Chou
Qiran Sun Giovanni Anguiano
Wei Cai Joyce Lin
Aimee Kanadjian Ashley Kim

Graphics and Layout Hanna Liu



Graduate Student Mentors

ACKNOWLEDGMENTS

Claudia Aguirre
Wave-Ananda Baskerville
Ruby Basyouni

Joni Brown

Rocio Burgos
Belinda Chen
Danielle Currin

Peter Fisher

Jessica Fossum

Bear Goldstein
Lauren Hofschneider
Maira Karan

Kristen Lee

Jordan Levinson
Riley Marshall

Rachel McKinney
Lindsay Meredith

Gil Moreu
Dillon Murphy
Jordan Parker
Gwen Price
Danny Rahal
Gabrielle Rinne
Chrissy Sandman
Sara Schiff
Mary Tucker
Catherine Walsh
Mary Whatley
Julia Yarrington

Icy Zhang

Special thanks to our founders and past members, Dr. Aaron P. Blaisdell,
Dylan Sarnowski and the rest of the University of California, Los Angeles,
Department of Psychology, and all of the faculty, staff, and graduate
students who have supported us throughout the years.



NOTE FROM THE EDITORS-IN-CHIEF

Dear readers,

It is with great pride and pleasure that we present to you the ninth volume of The
Undergraduate Research Journal of Psychology at UCLA. We are continuously amazed
and blown away by the resilience of the psychological and neuroscience undergraduate
research community. Despite the ongoing COVID-19 pandemic and the ongoing
injustices our society continues to face, student researchers around the world prevailed in
providing us with the insightful manuscripts for this year’s publication.

As always, our journal would not be the same without the consistent hard work, passion,
and dedication our team members put forth, all of which went above and beyond this
year in their respective contributions. We have immense appreciation for our Submissions
and Workshops team, who worked hard to collect and process the over a hundred
submissions we received this year in addition to providing our staff with invigorating
workshops. Our Marketing and Finance Team was extremely advantageous in their efforts
to provide our journal with a growing online presence, and our successful fundraising
campaigns, as well as playing a key role in finalizing our journal from front to back. The
Editing Team was highly commendable in their dedication to the rigorous editing process
they undertake to review and refine articles, which is evident in the high quality of our
manuscripts. We would also like to thank our wonderful graduate student mentors, who
provided steadfast mentorship, invaluable knowledge, and continued support to our staff
throughout the academic year. We want to thank our faculty advisor, Professor Blaisdell,
without whom this would not have been possible.

Lastly, we want to thank our authors - their diligence and hard work in revising their
manuscript led to the culmination of this publication. It is their love, and the love all our
submissions’authors have, for research that makes us say with utmost confidence that
the future of psychology and neuroscience research is bright. Their contribution to the
field of psychology is a foundation for future work that is to come and an inspiration to all
students to continue to ask questions. We look forward to continuing to capture that in
our annual publications as well as being a long-lasting resource to uplift undergraduate
research and provide them with a safe space to share their valuable contributions for
years to come.

Sincerely,
Stephanie Rivas-Lara and Talia Leano

Editors-in-Chief



PREFACE

Dillon H. Murphy, M.A.

Doctoral Candidate, Cognitive Psychology
University of California, Los Angeles
Department of Psychology

It is my pleasure to write the preface for The Undergraduate Research Journal of Psychology (URJP) at
UCLA. This journal, run by UCLA undergraduates, represents a premier outlet for undergraduate psy-
chology research. Although it can sometimes be frustrating, publishing research in peer-reviewed jour-
nals is the cornerstone of scientific development.

Before empirical research is published, it should undergo peer review (the evaluation of research by
others). The peer-review process helps refine scientific work by ensuring sound methodology, appro-
priate statistical techniques, and clarity. Peer review is also an essential learning opportunity for young
researchers to think critically—reviewers must evaluate the quality of the design, the validity of the
measures, as well as the impact and relevance of the work. The URJP team has demonstrated an ex-
emplary ability to evaluate and improve the research displayed in this year’s issue.

As beneficial as the peer review process is, the system can be difficult and may even discourage some
researchers from attempting to publish their work. However, if research is not published, how can anyone
benefit from it? Without journals to publish our work, other researchers and society as a whole would
never learn of new discoveries, bringing scientific advancement to a halt. For example, if we are un-
able to share our findings, other researchers may investigate issues that have already been studied
rather than building on the most up-to-date information about a topic. When each successive psy-
chology paper builds on previously published work, we learn more and more about the mind, brain,
and behavior. Thus, when we learn something new, it is pivotal that this work is shared with the world.

Despite the many benefits of making research available to the public, publishing research papers can
be an arduous process. It involves not only writing the first draft, but also revising it over and over
again, submitting it to a journal, dealing with potentially harsh reviews, and revising the manuscript
again to make the findings clearer, a process that often takes many months or even years. But if you
persevere, the moment when your paper is accepted is one of the best feelings in your career. As such,
| would like to congratulate all the authors and their collaborators for their hard work and persever-
ance as well as the amazing URJP team supervising the peer review process. Because of the dedica-
tion of the authors and the entire team at URJP, we all benefit from the fascinating work published in
this year’s issue.

Without further ado, please proceed with the 2022 issue of URJP to learn about indicators of post-trau-
matic stress disorder, potential eye-movement-based therapy for post-traumatic stress disorder, pre-
dictors of adolescent disruptive and/or delinquent behaviors, and risk factors for the development
of postpartum psychosis. Each paper sheds new light on different topics within psychology and was
written by undergraduate scholars from across the country. The four new papers in this ninth volume
of the URJP represent only a fraction of the incredible undergraduate research occurring across the
globe. | encourage all passionate researchers to continue conducting research and to pursue the pub-
lication of their excellent work in peer-reviewed journals like URJP.

Sincerely,

Dllow Nwr(u?

Dillon Murphy
July 2022
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Katie Hurman, BA
University of Oxford

My name is Katie Hurman and | graduated from the University of
Oxford in 2021 with a first-class BA in Experimental Psychology.
During my second and third years at Oxford, | wrote numerous
research reports and conducted my own research study on the
effects of mindfulness on social exclusion. During my third year,
| also assisted in the Attention, Brain and Cognitive development
laboratory, assisting with the development of eye tracking tech-
nology and a study looking at attention in dyslexia.Throughout
my degree, | developed a strong interest in Clinical Psychology,
with a particular focus on PTSD, anxiety and depression. After
university | worked as a research assistant on a PTSD study, and
I am now working as an assistant psychologist for the NHS in an

anxiety and depression team.

Was there a particular experience that sparked your re-
search interests?

Having studied the barriers to mental health treatment,
| identified acceptability, efficacy and accessibility as im-
portant barriers. Therefore, | was interested in researching
alternative methods to improve acceptability and accessi-
bility to treatment, ensuring that this is not at the cost of
efficacy. | am also motivated by the idea of contributing
to the optimisation of mental health treatments.

Who has been the most influential person in your life?
My family have all greatly influenced me in my life. My par-
ents are both very supportive and always encouraged me
to do what makes me happy. They did their best to sup-

port me every step of the way. My grandad also taught

urjp.psych.ucla.edu

me to make the most out of life and he inspired me with
his compassionate personality to help other people make
the most out of theirs.

What is your greatest accomplishment?

My greatest accomplishment is getting into Oxford Uni-
versity and witnessing all my hard work pay off. Being able
to study under some of the leaders in the psychological
field was inspiring and helped me to develop my passion
for research and mental health.

Where do you see yourself in 10 years?

In 10 years time, | hope to be a qualified Clinical Psycholo-
gist. With this status, | hope to be able to develop and test
new protocols to increase accessibility to mental health
treatment and work to increase their efficacy. | would like

to specialise in anxiety.



Investigating Whether Eye Movements are Necessary for
Eye Movement Desensitisation and Reprocessing (EMDR)

Katie Hurman
University of Oxford

Eye movement desensitisation and reprocessing (EMDR) is a first-choice therapy for PTSD which uniquely
involves eye movements to abate the intrusive symptoms and negative appraisals that maintain PTSD.
However, there has been significant controversy surrounding the incorporation of eye movements and
whether they can be replaced by alternative types of stimulation or alternative tasks that engage dual
attention. This is important in order to optimise EMDR and to increase its accessibility. Therefore, a literature
review was conducted of studies investigating the effects of eye movements, auditory stimulation, tactile
stimulation, and alternative dual tasks on memories within EMDR. While the results seem promising, the lack
of clarity in this domain is apparent from the methodological limitations in studies assessing the efficacy of
eye movements and the gap in the research assessing alternative stimulation and tasks. This demonstrates
important avenues for future research to advance EMDR therapy for people with PTSD.

Keywords: EMDR; Eye movements; Stimulation; Dual tasks

Experiencing a traumatic event catalyses the development
of posttraumatic stress disorder (PTSD), a mental health disor-
der associated with intrusive symptoms related to an event,
avoidance behaviours, alterations in cognition and mood, and
hyperarousal (American Psychiatric Association [APA], 2013).
Many people are likely to encounter a traumatic event, such
as an assault, a severe accident, or a natural disaster, during
their lifetime (Kessler et al., 1995) and evidence suggests that
nearly a third of those who are exposed to a traumatic event
will develop PTSD (Committee on Treatment of Posttraumatic
Stress Disorder & Institute of Medicine, 2008). According to Car-
riere (2014), there are around 500 million people facing PTSD
worldwide and therefore may be burdened with debilitating
symptoms, such as flashbacks, nightmares, emotional numb-
ness, hypervigilance, sleeping problems, and concentration
difficulties. This, and the chronic course PTSD takes, demon-
strates the necessity of finding appropriate treatments. Ac-
cessing treatment has proven difficult (Davis et al., 2009) and
outcomes are not optimal, with high heterogeneity amongst
study outcomes (Cuijpers et al., 2020). In order to optimise
treatments, it is necessary to understand PTSD and the mech-
anisms by which treatments target individual aspects of the
disorder.

Many psychological processes are disturbed by PTSD, but
unlike other disorders, the disturbance of memory represen-
tations appears to be the most central and unique aspect.
One cognitive model formulated by Ehlers and Clark (2000)

proposes that negative appraisals, among other factors, main-
tain PTSD. For example, people may overgeneralize aspects
from an event, making normal experiences seem more dan-
gerous than they really are, resulting in fear and avoidance
of them. An example of this may be avoiding swimming af-
ter nearly drowning because there is a heightened unrealistic
expectation of nearly drowning again. People with PTSD may
also negatively appraise their own actions and responses to
the event, such as attributing emotional numbing (i.e., block-
ing emotional responses) to feeling “dead inside.” In addition
to negative appraisals, the Ehlers and Clark model suggests
that the nature of the trauma memory maintains PTSD, given
that trauma memories are fragmented and not sufficiently in-
tegrated into the autobiographical memory system, where
memories of past experiences are stored. This inhibits mem-
ory elaboration and leads to a disjointed narrative. It has also
been suggested that fragmented memories include increased
sensory components (Hopper & van der Kolk, 2001). Eye move-
ment desensitisation and reprocessing (EMDR) treats both neg-
ative appraisals and traumatic memories. This treatment works
to desensitise the trauma memory and reintegrate it into the
autobiographical memory system, as well as install positive
cognitions.

The EMDR protocol (Shapiro, 2017) describes eight stages
of treatment. The first stage involves aggregating and analyz-
ing the patient’s history to identify the trauma memory. This is
followed by preparation for treatment (stage two). In the third

urjp.psych.ucla.edu 7
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stage, the therapist will elucidate specific thoughts, emo-
tions, and physiological sensations which the patient has
associated with the trauma memory. The fourth stage in-
volves desensitization, where the patient will recall the
memory while engaging in bilateral stimulation, most
commonly eye movements, until the memory is no lon-
ger deemed uncomfortable. The fifth stage is the resource
development and installation phase, where a pre-deter-
mined positive cognition is linked to the original mem-
ory through bilateral stimulation. The therapist then pro-
ceeds to focus on physiological sensations and debriefs
the patient. At the beginning of the following session,
a re-evaluation is conducted to determine if the effects
were maintained and to identify targets that need to be
addressed. These stages are outlined further in Figure 1
(see appendix).

EMDR has proven to be an effective treatment in me-
ta-analyses (Cuijpers et al., 2020) and has been recom-
mended as a first-choice therapy for PTSD by the World
Health Organisation (WHO; 2013) and the National Insti-
tute for Health and Care Excellence (NICE; 2018). How-
ever, evidence for a precise mechanism underpinning the
efficacy of EMDR is inconclusive. A systematic review by
Landin-Romero et al. (2018) detailed the evidence for a
potential mechanism of EMDR, finding reasonable sup-
port for the working memory hypothesis; notably, it may
work alongside other mechanisms. The working mem-
ory hypothesis suggests that the dual attention task of
performing bilateral eye movements while retrieving the
traumatic memory exhausts the working memory system
(Gunter & Bodner, 2008). The working memory system
is composed of a central executive, which is involved in
high-order cognitive functions, the visuospatial sketchpad,
and the phonological loop, which processes and stores vi-
sual and spatial information, and auditory information, re-
spectively (Baddeley, 1986). The working memory system
is known to have limited capacity, and thus, performing
a demanding task depletes the capacity to hold informa-
tion in the system. For example, conjuring up the image
of the traumatic memory places it within the visuospa-
tial sketchpad component of the working memory sys-
tem. Performing bilateral eye movements requires using
other processing resources which reduces the efficiency
of working memory and depletes the resources available
for maintaining and elaborating upon the image. This re-
sults in a reduction in the vividness and emotionality of
the image. The resulting visuospatial image is then consol-
idated into long-term memory with decreased vividness
and emotionality attached to it (Kavanagh et al.,, 2001). It
is important to note that this is not a definitive account
of the mechanism of action, but a likely one, and further
research is required to underpin the exact mechanism.

In addition to this debate, there is discourse as to
whether eye movements are a necessary component of
EMDR. This has been investigated in contradictory me-
ta-analyses (Davidson & Parker, 2001; Lee & Cuijpers, 2013)
and ongoing studies. Clinical evidence suggests that eye
movements are often disliked by patients who can find
them tiring and distracting (van den Hout et al., 2012).
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Such evidence highlights the importance of determining
whether eye movements are necessary for EMDR efficacy.
Patients with intellectual disabilities, have been shown to
have a higher likelihood of experiencing a traumatic event
(Hulbert-Williams et al., 2014). Unfortunately, they have
also been shown to find eye movements particularly dif-
ficult (Barol & Seubert, 2010). Furthermore, people with
impairments to the motor and oculomotor system may
struggle to perform eye movements. For example, a me-
ta-analysis has shown impaired tracking of moving targets
in individuals with autism (Johnson et al., 2016). Therefore,
increasing the accessibility of EMDR could benefit from re-
moving eye movements or use alternative forms of stimu-
lation. The EMDR protocol (Shapiro, 2017) states that eye
movements can be replaced by bilateral auditory or tac-
tile stimulation. Bilateral auditory stimulation involves
sounds alternating between the left and right side of the
head, whilst bilateral tactile stimulation involves tapping
the left and right hands in alternation. However, without
strong evidence establishing them as efficacious, psychol-
ogists are cautious to use forms of stimulation other than
eye movements (Unwin et al., 2019). Additionally, studies
have demonstrated the efficacy of alternative dual tasks
(Houben et al., 2020), which involve performing a task,
such as counting, during memory recall. These have been
shown to evoke similar effects to eye movements.

In this paper, a literature review is presented of stud-
ies assessing the efficacy of eye movements, as well as au-
ditory and tactile stimulation and alternative dual tasks.
The goal of this review is to assist in optimising EMDR as
a first-line treatment for PTSD. This is achieved by pro-
viding an overview of the empirical studies published to
date, identifying clear gaps in the literature, and assess-
ing methodological issues across studies which limit any
strong conclusions from being drawn. Therefore, this re-
view allows clear future directions to be formulated that
will advance and improve our knowledge of EMDR.

Eye Movements in Stage 4 of EMDR: The
Desensitisation Phase

Treatment studies involve the full EMDR procedure
either with or without eye movements. Various studies
have assessed the efficacy of eye movements in the
desensitization phase of EMDR (Stage 4), which is
intended to desensitize the trauma memory. This often
involves measuring the intensity of distress, given that
the Subjective Units of Distress (SUD) scale (Wolpe,
1969) is used in EMDR as an outcome measure, and
is used to determine the point at which Stage 4 is
complete. Laboratory studies typically assess the effects
of desensitization by evaluating vividness of the trauma
memory, which refers to the strength and clarity of the
mental image, and emotionality, which refers to the
emotional distress associated with the memory. Reducing
vividness and emotionality associated with the trauma
memory is an aim of PTSD therapies. Regarding the
necessity of eye movements for desensitization, however,
there are mixed results, with some studies finding that
eye movements are efficacious and others finding success



without eye movements. This section will discuss these
varied results as well as the methodological differences
and limitations which hinder strong conclusions from
being made.

Studies Suggesting Eye Movements are Efficacious

The general consensus from treatment studies is
that eye movements are efficacious in EMDR. For exam-
ple, Lee and Drummond (2008) found that when focusing
on a negative autobiographical memory with non-clinical
participants, eye movements in Stage 4 of EMDR elicited
a significantly greater reduction in distress than no eye
movements, measured using SUD scores. Even stronger
evidence came from Schubert et al. (2011), which found
the same results with non-clinical participants but with
the use of trained EMDR therapists. Most importantly, sim-
ilar results were found for individuals with panic disorder
(Feske & Goldstein, 1997) and patients with PTSD (Sha-
piro, 1989; Wilson et al., 1996; van den Hout et al., 2012)
using both EMDR trained therapists and the EMDR man-
ual. These studies offer good evidence to support the ef-
ficacy of eye movements.

The majority of laboratory studies demonstrated
greater reductions in the vividness and/or emotionality
of memories as a result of eye movements compared to
no eye movements. These effects were found for various
types of memories, including mental images of aversive
pictures (Andrade et al., 1997), aversive mental images of a
film (Leer et al., 2013), craving-induced memories (Markus
etal., 2016), feared images of future events (Engelhard et
al., 2010), and even sexual fantasies (Bartels et al., 2018).
However, negative autobiographical memories of healthy
participants have the greatest predictive validity of those
involved in EMDR for patients with PTSD, as they incorpo-
rate the emotional and personal associations of trauma
memories. The majority of studies using these memo-
ries demonstrated greater reductions in vividness and/
or emotionality following eye movements in compari-
son to recall only. Such reductions have even been found
when comparing eye movements to a stationary eyes con-
dition with moving visual images to replicate the visual
images seen during eye movements, ruling background
movement out as a confounding variable (Onderdonk &
van den Hout, 2016). Evidence in favor of the inclusion of
eye movements has been gained from laboratory studies
conducted with patients experiencing PTSD (Lilley et al.,
2009; Matthijssen et al., 2019) or intrusive images as well
(Homer & Deeprose, 2018). This lends further credence to
the importance of eye movements.

Intrusions refer to involuntary thoughts or images
and, given that they are a core feature of PTSD (Ehlers &
Clark, 2000), it is important to assess whether eye move-
ments can reduce them. Only two studies were identified
that focused on this aspect. Van Schie et al. (2019) evalu-
ated the effects of recall with eye movements compared
to no task on the number of intrusions associated with a
trauma film of a murder in a nightclub. Their first experi-
ment showed no effect, but their second experiment in-
creased the duration of the eye movements, resulting in

EYE MOVEMENTS AND EMDR

lower numbers of intrusions. However, when including a
recall only condition, their third experiment showed no
association between eye movements and intrusions. Pa-
tel and McDowall (2016) also assessed the effects of eye
movements on negative memories, finding that fast eye
movements led to fewer intrusions. The current evidence
suggests that eye movements during recall may reduce
intrusions; however, given that only two studies have as-
sessed the impact of eye movements, further studies are
warranted.

Studies Suggesting Eye Movements are Not Neces-
sary in EMDR

Some treatment studies have demonstrated that
EMDR is as efficacious at reducing distress without eye
movements as it is with eye movements, suggesting that
they might not be strictly necessary. This may be due to
the fact that control conditions typically involve eye fix-
ation, which can also be deemed a dual attention task
when recalling a trauma memory. For example, Renfrey
and Spates (1994) demonstrated that distress and heart
reactivity decreased for patients with PTSD as a result of
standard EMDR involving eye movements, and to a simi-
lar extent in a variant where eyes were fixated. Similar re-
sults were obtained from other studies using the same
outcome measures (Boudewyns & Hyer, 1996; Dunn et al.,
1996) and from studies using blood pressure as an out-
come measure (Devilly et al., 1998). Furthermore, a study
looking at reductions in symptomatology and intrusions
found no significant difference between conditions (Pit-
man et al., 1996). This suggests that eye movements may
not yield any benefit in EMDR, as eye fixation elicits sim-
ilar effects. A more recent randomized controlled trial in-
volving a large sample of patients with PTSD (n = 139)
has shown symptom reduction and remission rates to
be comparable following eye movements and eye fixa-
tion in EMDR (Sack et al., 2016). Notably, this study used
trained and experienced practitioners of EMDR and may
have involved stronger therapeutic allegiances (McLeod,
2009) which could have increased the efficacy of experi-
mental conditions. Further studies with trained therapists
that measure these allegiances would be useful to deter-
mine whether this has an effect. Overall, while these stud-
ies suggest that eye fixation may be equally as effective
as eye movements, there are a larger number of studies
finding a greater effect of eye movements, and thus the
results must be interpreted with caution.

Notably, some laboratory studies argue against the use
of eye movements in EMDR due to finding no reductions
in vividness or emotionality. However, two of the stud-
ies showing no change in vividness and emotionality in-
volved either word-image pairs (van Schie, et al., 2015) or
neutral autobiographical memories (Littel, Remijn, et al.,
2017), which are unlikely to stimulate sufficient arousal re-
quired for reductions in vividness (Littel, Kenemans, et al.,
2017). Furthermore, while Thomaes et al. (2016) found no
change following eye movements, their study was under-
powered, and they did find a correlation between neurobi-
ological changes and emotional changes. Similarly, Kearns

urjp.psych.ucla.edu
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and Engelhard (2015) found no effects of eye movements
on self-reports of vividness and emotionality, but they did
find a reduction in heart rate. This demonstrates the ben-
efit of using objective and subjective measures, as it pre-
vents incorrect conclusions from being made.

Long-term effects of eye movements in Stage 4 of
EMDR

Inconsistencies have arisen among studies that in-
clude follow-up tests, suggesting that the benefits of eye
movements within EMDR may be short-lived. For exam-
ple, van Veen et al. (2020) assessed the effects the follow-
ing day, finding that vividness and emotionality increased
for those in the eye movement condition. The authors sug-
gest that this could be due to eye movements acting as
safety behaviours during exposure, where safety is mis-
attributed to the eye movements and therefore without
the eye movements the perceived threat is enhanced.
Greater reductions in vividness and emotionality follow-
ing eye movements have been found to persist at a one-
week follow-up (Gunter & Bodner, 2008). However, two
studies found that reductions in vividness and emotion-
ality returned to baseline at a one-week follow up, with
one involving healthy participants (Kavanagh et al., 2001)
and the other involving PTSD patients (Lilley et al., 2009).
These studies suggest that while eye movements may
have an immediate beneficial effect on memory, it is un-
clear whether the effects persist. It is important to note
that studies typically involve one session of EMDR, which is
unlikely able to leave lasting changes to the nature of the
trauma memory. Typically, EMDR involves 6 to 12 sessions.

Strengths and Limitations of Studies

There are various limitations in the treatment studies
discussed that hinder strong conclusions from being made.
For example, some were not restricted to patients with
PTSD, either measuring distress in non-clinical popula-
tions (Dunn et al., 1996; Lee & Drummond, 2008; Schubert
etal, 2011) or focusing on patients with other disorders,
such as public-speaking anxiety (Foley & Spates, 1995; Car-
rigan & Levis, 1999) or panic disorder (Feske & Goldstein,
1997). It may be that the outcomes are different for dif-
ferent populations. Others did not follow the full EMDR
protocol (Boudewyns & Hyer, 1996), did not use indepen-
dent ratings (Devilly et al., 1998), or lacked trained thera-
pists (Renfrey & Spates, 1994). Therefore, these studies do
not conclusively provide evidence against the necessity
of eye movements in a full session of EMDR administered
by trained therapists following a therapy manual for pa-
tients with PTSD. Furthermore, it is unclear whether the
modality of the trauma memory was consistent between
studies, or even between participants. It is important that
future studies note whether the memories were primar-
ily visual, as EMDR may have different effects for different
types of memory modality (e.g., auditory).

Nonetheless, the majority of the studies support-
ing the use of eye movements are laboratory studies.
These prevent confounding variables that may be found
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in treatment studies from explaining any benefits found
with eye movements during EMDR, such as therapeutic al-
legiance which refers to the relationship between the ther-
apist and patient, cognitive restructuring which refers to
changes in thoughts, beliefs and evaluations (Clark, 2013)
and even the background movement associated with eye
movements. Notably, the majority of these studies do not
involve patients with PTSD and therefore the results may
not be generalizable to this population. While it is import-
ant that future studies address these limitations, overall
these studies suggest that eye movements are useful in
EMDR.

Eye Movements in Stage 5 of EMDR: The Resource
Development and Installation (RDI) Phase

The purpose of the RDI phase is to install a positive
cognition, and the protocol states that this process in-
volves eye movements. This is based on the rationale that
eye movements help to facilitate adaptive associations
(Shapiro, 2001). However, research has suggested that
eye movements are not essential during this phase.

In one study, eye movements were found to increase
the vividness and strength of positive memories after a
one-minute processing period, but they were not signifi-
cantly more effective than eye fixation (Keller et al., 2014).
Additional research has found no significant change in
emotionality or belief of positive personal verbal mate-
rial following eye movements, compared to no eye move-
ments, in non-clinical undergraduate students (Matthijs-
sen & van den Hout, 2016a). A subsequent study involving
PTSD patients also involved recalling positive personality
traits (e.g., persistence) with or without eye movements,
following targeting a traumatic memory with EMDR (Mat-
thijssen & van den Hout, 2016b). Again, no benefits of eye
movements were found.

One study did find an effect of eye movements, but
this effect was not significant. Hornsveld et al. (2011) as-
sessed the effects of eye movements on positive memo-
ries with healthy participants, demonstrating a reduction
in vividness, emotionality, and strength when compared
to when no eye movements were involved. These results
led to conclusions that eye movements may not be use-
ful in the RDI phase.

Strengths and Limitations of Studies

Although there is no clear evidence to support the use
of eye movements in the RDI phase, the largely non-clin-
ical populations used in studies (Hornsveld et al., 2011;
Keller et al., 2014; Matthijssen & van den Hout, 2016b)
rather than individuals with PTSD means that the results
should not be generalised to this population and the pos-
sibility that eye movements are clinically useful in the RDI
phase should not be excluded. Notably, Matthijssen and
van den Hout (2016a) did use a PTSD population, although
the generalisability of their results is limited by the small
sample size (n = 36).

In addition, methodological problems such as the brief na-
ture of the eye movements (Matthijssen & van den Hout,



2016b) limit conclusions that can be drawn, given that a
single set of eye movements lasting only 20 seconds may
be insufficient to induce an effect. Furthermore, the na-
ture of the material used in studies (i.e., personality traits;
Matthijssen & van den Hout, 2016a; Matthijssen & van den
Hout, 2016b) may have prevented a significant outcome, as
personality traits may not easily change over time. There-
fore, the results should not be generalised to specific pos-
itive autobiographical memories.

Itis also important to assess the efficacy of the whole
of the RDI procedure. Hornsveld et al. (2011) only involved
steps 3 (resource development), 4 (checking the resource),
and 5 (resource installation) of the RDI procedure, which
were administered by untrained experimenters, and thus
may miss out critical components for establishing an ef-
fect. For example, step 6 involves strengthening the re-
source. It is important to identify the mechanism underpin-
ning the RDI phase to determine whether eye movements
are useful and until then, studies should not dismantle the
RDI procedure to investigate the effect of eye movements
as they may miss out important components for establish-
ing an effect.

The lack of conclusive support for the use of eye move-
ments combined with methodological limitations con-
cerning objective demonstrates the necessity for further
research to be conducted in order to determine whether
eye movements are necessary in this phase. This should
involve the administration of the full RDI phase of EMDR
with clinical patients, with the addition and absence of eye
movements. It is critical that papers with singular findings
are not used to prove that eye movements are not neces-
sary without conducting systematic reviews to consider
the full array of findings.

Investigating Alternatives to Eye Movements

Auditory Stimulation

Auditory stimulation can be used in EMDR as an alter-
native form of bilateral stimulation by presenting patients
with sounds, such as beeps, alternating between the right
and left ear. This is often done using headphones. If the
working memory hypothesis is correct, it would suggest
that auditory stimulation works by taxing the phonolog-
ical loop and thereby reduces the vividness and emotion-
ality of memories during recall. Given that auditory stimu-
lation can be preferred by patients (de Jongh et al., 2013;
van den Hout et al., 2012), it is important to assess its ef-
fectiveness at reducing vividness and emotionality, and
how it compares to eye movements. However, few stud-
ies have investigated this.

Caution for the use of auditory stimulation in EMDR
comes from evidence demonstrating its inferiority to eye
movements. For example, van den Hout, Engelhard, Rijke-
boer, et al. (2011) compared the effects of eye movements,
alternating bilateral beeps, and no stimulation on the re-
call of negative autobiographical memories by students.
They demonstrated that the beeps reduced the vividness
of the memory relative to no task, but eye movements re-
sulted in a significantly greater reduction in vividness. Van
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den Hout et al. (2012) found similar results for patients
with PTSD, showing that eye movements were more ef-
fective at reducing vividness and emotionality of aversive
memories than tones. This study was limited by its small
sample size (n = 12), but the results were reinforced by de
Jongh et al. (2013), showing eye movements were more
efficacious for 32 patients with PTSD.

Only one study has looked at the effects of auditory
stimulation on distress, showing positive, yet limited, re-
sults (Servan-Schreiber et al., 2006). In this study, the full
EMDR procedure was administered to patients with PTSD
by trained therapists, replacing eye movements with au-
ditory and tactile stimulation. Patients rated their current
level of disturbance at different time points, as it occurs in
EMDR sessions. They found that the stimulation led to re-
ductions in distress, regardless of whether it was alternat-
ing, intermittent, or continuous. However, the outcomes
were not compared to a control group, and so the effects
cannot be directly attributed to the auditory and tactile
stimulation (time could be a contributing factor).

Overall, there seems to be insufficient evidence to ad-
vocate the use of bilateral auditory stimulation in EMDR
as there is indication that eye movements are more ef-
fective. In line with the working memory hypothesis, this
may be due to the primarily visual nature of memories in
studies, as it has been suggested that it may be benefi-
cial to align the mode of dual attention with the modal-
ity of the memory to achieve optimum results (Lilley et
al., 2009). Nonetheless, the fact that auditory stimulation
can also be effective suggests that eye movements may
not be necessary for EMDR. This is an area that is severely
under-researched and thus it is vital that further research
is conducted to assess the efficacy of bilateral auditory
stimulation.

Tactile Stimulation

Tactile stimulation is another alternative method of bi-
lateral stimulation used in EMDR, which typically involves
the therapist tapping the patient’s left and right hands in
alternation. Indeed, evidence has suggested that EMDR
using tactile stimulation is effective at reducing the post-
traumatic symptoms of clinical patients (Bourgou et al.,
2019). It may be that this works by taxing the spatial com-
ponent of the visuospatial sketchpad in working memory
during recall to desensitize the memory.

Four studies assessed the effects of bilateral tactile
stimulation that was administered externally to healthy
participants, finding that it has positive effects on mem-
ories compared to no stimulation. As mentioned earlier,
Servan-Schreiber et al. (2006) found reductions in sub-
jective distress following EMDR involving auditory stim-
ulation or tactile stimulation with small vibrating devices
on the palms. However, they did not separate the effects
from each type of stimulation. Furthermore, in a study by
Reichel et al. (2020), participants were to read and imag-
ine the content of affective scripts to induce positive and
negative emotions. They found greater reductions in dis-
tress and emotional reactivity towards negative scripts
following bilateral tactile stimulation, where rhythmically
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changing vibration signals were applied to the palms. Bilat-
eral tactile stimulation was also found to increase arousal
for positive scripts, demonstrating its effects for the RDI
phase. However, this study did not involve personal mem-
ories as it would in EMDR treatment. A neurological study
has also supported the use of tactile stimulation in the RDI
phase. Amano and Toichi (2016) used near-infrared spec-
troscopy to show that alternating bilateral tactile stimula-
tion with a vibration machine increased activation of the
right superior temporal sulcus, which is associated with
pleasant memory representation. This suggests that the
stimulation increased accessibility of memories. They also
found reduced activity in the prefrontal cortex, which is
associated with emotion regulation. Therefore, it may be
that tactile stimulation regulates emotions associated with
memories. However, while these studies suggest that tac-
tile stimulation may be effective in EMDR, they do not di-
rectly compare the outcomes of EMDR with tactile stim-
ulation to those with eye movements.

There is limited evidence comparing the efficacy of
tactile stimulation with eye movements. One experimen-
tal study involving healthy participants demonstrated en-
hanced recall following alternating bilateral tactile stim-
ulation when compared to simultaneous bilateral tactile
stimulation, showing similar previous outcomes to eye
movements while not directly comparing the results (Nieu-
wenhuis et al.,, 2013). As with auditory stimulation, there
is a clear gap in the literature comparing tactile stimula-
tion with eye movements in EMDR, and as such it is un-
clear whether tactile stimulation is equally as efficacious
as eye movements. Given that none of the studies dis-
cussed involved patients with PTSD, there is a clear need
to utilise this population to identify whether tactile stim-
ulation is effective in EMDR as a treatment for PTSD.

Alternative Dual Tasks

Alternative dual tasks, which involve performing an
alternative task during memory recall, such as counting or
playing Tetris, have also been found to lead to memory de-
sensitization. This supports the notion that the effects on
memory are linked to tasks requiring dual attention and
that eye movements are only one of many such tasks. This
may be due to the fact that these tasks tax working mem-
ory during memory recall and desensitize the memory.

Visuospatial tasks are a type of alternative dual task
that involve vision and space and engage the visuospa-
tial component of the working memory system. Eye move-
ments may be classified as visuospatial tasks, but alterna-
tive examples include shape sorting and the computer
game Tetris. Indeed, shape sorting has been found to re-
duce vividness and emotionality of the memory of a vir-
tual reality game (Cuperus et al., 2016), and playing the
computer game Tetris has been found to reduce the viv-
idness and emotionality of autobiographical memories
(Engelhard et al., 2010), including memories from the 9/11
terrorist attack witnessed during childhood (Rackham
& Lau-Zhu, 2021). This may have been due to the posi-
tively induced mood caused by the game, so future stud-
ies should compare positive and negative affect before
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and after the experimental condition to ensure that Te-
tris works in the same way as eye movements to desen-
sitise the memory. Nonetheless, a study by Tsai and Mc-
Nally (2014) suggested that a positive task has greater
effects on memories than a neutral or negative task. This
suggests that it would be useful for studies to assess the
effects of tasks with positive emotional valence to deter-
mine whether they are superior to the neutral task of eye
movements.

Furthermore, studies have demonstrated the efficacy
of performing alternative non-visuospatial tasks to audi-
tory and tactile bilateral stimulation, such as mental arith-
metic, whilst recalling a memory. One study demonstrated
a reduction in vividness and emotionality of a stressful
news event when simultaneously engaging in a subtrac-
tion task during recall (Engelhard et al., 2011). However,
stronger evidence comes from studies involving personal
memories. In a study by van den Hout et al. (2010), par-
ticipants engaged in a subtraction task while holding a
negative memory in mind and results showed that both
simple and complex subtraction tasks decreased the viv-
idness and emotionality of the memory. Even listening to
counting, which differs from bilateral auditory stimulation
as the stimulation is not bilateral, has been shown to re-
duce the vividness of unpleasant autobiographical mem-
ories (Kristjdnsdottir & Lee, 2011). This is likely due to tax-
ation of the phonological loop. Non-visuospatial tasks,
such as auditory shadowing where participants listen to
a voice say ‘ta’ repeatedly (Gunter & Bodner, 2008) and at-
tentional breathing where participants are instructed to
focus their attention on their breath (Slofstra et al., 2016;
van den Hout, Engelhard, Beetsma, et al., 2011) have also
been shown to reduce the vividness and emotionality of
autobiographical memories when performed during mem-
ory recall. Therefore, it seems that other types of non-vi-
suospatial tasks that tax working memory during memory
recall could potentially replace eye movements in EMDR.

Nonetheless, four studies have suggested that eye
movements are more effective than non-visuospatial tasks
(Andrade et al., 1997; Homer et al., 2016; Kristjansdottir
& Lee, 2011; van den Hout et al., 2001). For example, Ho-
mer et al. (2016) demonstrated that for participants with
public speaking anxiety, who experience feared images,
engaging in a visuospatial letter identification task led to
significantly greater reductions in vividness of a feared
image than a task involving responding to spoken target
letters; however, this visuospatial task did involve alter-
nating bilateral eye movements. Further research should
remove this aspect in order to demonstrate the effect of
dual attention, rather than the alternating bilateral nature
of eye movements. Studies involving tapping, where par-
ticipants rhythmically tap their fingers on a table, have
found mixed results, with one suggesting that tapping is
not effective at all (van den Hout et al.,, 2001), another sug-
gesting that tapping is as efficacious as eye movements
(Merckelbach et al., 1994), and another suggesting that
tapping is less efficacious to eye movements (Andrade et
al., 1997). This may be linked to the working memory hy-
pothesis, where taxing the spatial component of the visu-
ospatial sketchpad is not as effective as taxing the visual



and spatial components, as it occurs with eye movements.

A further three studies have rejected the efficacy of
alternative tasks (Matthijssen et al., 2017; Mertens et al.,
2019; van Schie et al., 2019). Matthijssen et al. (2017) com-
pared the effects of eye movements with a counting task
for patients with PTSD, showing that although emotion-
ality was reduced, the results did not differ from those of
a control condition involving visual fixation. The same re-
sults were found in a counting task with healthy partici-
pants when recalling a novel traumatic memory witnessed
in a film (van Schie et al., 2019). However, a study by Lit-
tel and van Schie (2019) found that reductions in vivid-
ness and unpleasantness became significantly greater as
the complexity of the counting task increases. Therefore,
the prior null results may be due to the counting task be-
ing too simple.

Overall, these studies generally seem to advocate
the use of alternative dual tasks. The evidence suggest-
ing that alternative tasks are as efficacious as eye move-
ments suggests that the working memory hypothesis is
a likely mechanism of action as they both involve taxing
the working memory system. However, it is important to
note that studies have not yet implemented alternative
tasks in the full EMDR procedure and as such it is unclear
whether such tasks could replace eye movements in the
full treatment. These studies need to be conducted involv-
ing patients with PTSD in order to draw such conclusions.

Optimizing Implications
Optimizing Treatment

It may be that optimal results are regulated by modal-
ity-specific interference in EMDR, in which the modality of
the task is aligned with the modality of the trauma. For ex-
ample, auditory taxation has been found to be less effec-
tive than visual taxation at decreasing emotionality and
vividness of visual images, but more effective than visual
taxation for auditory images (Homer et al., 2016; Kemps &
Tiggemann, 2007). Although this concept has been criti-
cised, with some studies showing no benefits to aligning
modalities (Gunter & Bodner, 2008), no firm conclusions
can be drawn until stronger studies are conducted, and
their findings are replicated. Until then, it may be use-
ful to primarily use eye movements or visuospatial tasks,
given that visual intrusions are the most common, pos-
itively affecting between 70 and 97% of patients (Ehlers
et al., 2002). Although, given that memories do occur in
different modalities, it is important for further research to
investigate the effects on memories of a visual, auditory,
and even tactile nature in order to optimise treatment.

Another potential way of optimising outcomes may
be to alter the working memory load, as a certain degree
of working memory taxation may be necessary for op-
timal results. Performing fast eye movements has been
shown to reduce the vividness and emotionality of an
autobiographical memory to a greater degree than slow
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eye movements (Maxfield et al., 2008; Patel & McDowall,
2016; van Veen et al., 2015). This suggests that faster eye
movements that were more difficult resulted in greater ex-
haustion of the visuospatial sketchpad. However, van den
Hout et al. (2010) demonstrated that simple counting led
to slightly greater reductions in emotionality than com-
plex counting, suggesting that there is an optimal level
of taxation, beyond which reductions in emotionality are
less prevalent (Gunter & Bodner, 2008). Conversely, Littel
and Van Schie (2019) demonstrated a linear relationship
between working memory taxation and reductions in the
vividness and unpleasantness of memories.

Therefore, further research is warranted to determine
whether more taxing tasks induce better results, whether
outcomes are affected by working memory capacity, and
whether there is an optimal degree of taxation.

Increasing Access to EMDR by Using Alternative Meth-
ods to Eye Movements

The fact that eye movements do not seem to be strictly
necessary for EMDR has implications for increasing access
to EMDR. Firstly, it may be more accessible for individuals
who have difficulty with eye movements, such as those
with a disability. Secondly, there are limitations in access-
ing EMDR by qualified therapists and it may be that replac-
ing eye movements makes EMDR easier to self-adminis-
ter. The limited accessibility is partly due to the limitations
associated with training EMDR therapists, as identified in
qualitative research of EMDR training in the United King-
dom and Ireland (Farrell & Keenan, 2013). For example,
several NHS nurses believed there was no added value in
EMDR training with regard to their career development.
This limits the number of qualified specialists in EMDR
that are unable to help the high number of individuals
requiring treatment. As a result, patients have attempted
to self-administer EMDR, evidenced by numerous online
forums such as’my PTSD’ They may use audio files to pro-
duce bilateral auditory stimulation and butterfly hugs to
produce tactile stimulation, the latter of which has been
supported for various dysfunctional memories of man-
made and natural disasters (Jarero & Artigas, 2012). The
use of the butterfly hug could be taught in schools to ben-
efit pupils who have experienced distressing events. Thus,
identifying whether tactile stimulation is beneficial could
be important for increasing access.

Although the use of self-administered approaches is
promising, it is important to consider the associated risks,
with Shapiro (2001) suggesting that adequate screening,
preparation (where the therapist builds a therapeutic re-
lationship with the patient and prepares them for EMDR),
and implementation is necessary to prevent fatal con-
sequences. However, without a solid evidence base for
the risks of EMDR delivered without rigour, it is unclear
whether it does have such harmful effects. Shapiro (2012)
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developed self-help books which promote the unsuper-
vised administration of the preparation phase of EMDR.
This may offer a way to save specialists time and make
EMDR more widely accessible in order to improve access
for all individuals with PTSD. Furthermore, if eye move-
ments are not necessary in the RDI phase, this phase could
be achieved without direct contact with a therapist and
could even be implemented as part of a stepped care ap-
proach. This would require dismantling studies to deter-
mine whether certain aspects of the EMDR process are ef-
fective alone for certain individuals, and whether this is
the case for all types of stimulation rather than just eye
movements. These implications lend further credence to
the necessity of further research into this topic, and the
importance of this review.

Conclusion and Future Directions

This review investigated the use of eye movements
in EMDR, with evidence suggesting that they are valuable
for increasing the efficacy of EMDR. However, while this
suggests that they are important, it does not mean that
they are necessary. This is important as eye movements
are generally clinically disliked, and thus identifying alter-
native methods may help to improve clinical acceptabil-
ity and tolerability, especially amongst individuals with
PTSD.The EMDR procedure states that other forms of stim-
ulation can be used to replace eye movements, including
auditory and tactile stimulation. Both auditory and tac-
tile stimulation have been found to reduce vividness and
emotionality of memories, highlighting the potential alter-
native forms of stimulation have in actuating positive ef-
fects. However, the evidence supporting alternative forms
of stimulation is limited due to the low number of studies
conducted and the limitations of these studies.

Stronger evidence has been obtained for the use of
alternative dual attention tasks, which do not necessarily
involve alternating bilateral stimulation, due to the greater
number of studies conducted. Therefore, it may be possible
to replace eye movements in EMDR with these tasks, such
as counting. However, this has not been tested in treat-
ment studies with the full EMDR procedure and are not
currently recommended in the EMDR protocol. Further-
more, there is indication that eye movements are supe-
rior to non-visuospatial tasks, which may be linked to the
notion of modality specificity. Therefore, it may be pref-
erable to use visuospatial tasks, but this needs a greater
evidence base to draw stronger conclusions. It would be
useful to establish whether alternative dual tasks could
be used as an equally effective alternative to eye move-
ments or if they would be an inferior choice.

The controversy surrounding the necessity of eye
movements stems from methodological weaknesses,
great heterogeneity, and clear gaps in the current research.
Four key areas are proposed as the most prominent future
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directions to advance this field.

1. Laboratory studies need strong methological rigour

Laboratory studies are important as they can use large
sample sizes of healthy participants with appropriate con-
trol groups. Firstly, priori power analyses should be con-
ducted to ensure that all studies have sufficient statistical
power. Secondly, it would be valuable for future laboratory
studies to focus only on negative autobiographical mem-
ories and positive cognitions, to better resemble the ef-
fects of eye movements, auditory and tactile stimulation
in EMDR (stage 4 and 5 respectively), and to use both sub-
jective and objective measures to prevent biases from sub-
jective measures while also maintaining the predictive va-
lidity of subjective measures (given that subjective units
of distress are used in EMDR). Thirdly, it would be benefi-
cial to use two control groups, one involving recall only,
and one not involving recall at all. This would ensure that
the effect cannot be attributed to recall alone or to time.

2. Laboratory studies should be qualified by highly
controlled treatment studies

Laboratory studies should then be qualified with treat-
ment studies, where fully trained therapists administer the
full EMDR procedure to patients with PTSD, measuring the
same outcome measures as well as both immediate and
long-term remission rates. This refers to the number of pa-
tients who no longer meet diagnostic criteria immediately
following treatment, and in the long-term to ensure that
the effects of EMDR persist. These outcomes should be
compared to those of patients receiving the same treat-
ment without eye movements, as well as those on a wait-
list for treatment, to ensure that the effects cannot be at-
tributed to time. This would help to conclusively support
the premise for the addition of eye movements in EMDR.

3. More studies assessing auditory and tactile stimu-
lation are needed

Once this has been established, efforts should be
made to determine whether auditory or tactile stimula-
tion are effective in EMDR. This research is currently lack-
ing. Studies should adopt the same approach as for eye
movements, replacing eye movements with auditory or
tactile stimulation. If they are shown to be effective, they
should then be directly compared with eye movements
to determine whether they are equally as efficacious.

4. Treatment studies should implement alternative
dual tasks

Laboratory studies have demonstrated the efficacy of
alternative dual tasks, but treatment studies are needed
involving patients with PTSD. If they are efficacious for



use in EMDR, questions regarding optimising treatment
through the difficulty of the task and the modality of the
task should be investigated.

Abundant research is needed to drive this field of re-
search forward and optimise EMDR treatment. Conduct-
ing studies using consistent methodologies will enable
stronger conclusions to be made about the necessity of
eye movements in EMDR. Although much more research
is needed, these should be the first steps taken to offer
stronger evidence towards the utility of alternative stim-
ulation or alternative tasks in EMDR, especially amongst
individuals with PTSD.
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Appendix
Figure 1

The full EMDR treatment procedure. Source: Author pro-
duced, adapted from Shapiro (2017).

Patient history

i

The first step of the treatment involves aggregating the patient’s history in order to
determine the specific traumatic memories which need to be abated.

Preparation

i

The therapist will then determine the optimal form of bilateral stimulation for that
patient and help them establish a “safe place” to utilise during treatment.

Memory assessment

i

The therapist will attempt to elucidate specific thoughts, emotions and physiological
sensations which the patient has associated with the traumatic memory. They will then
establish a negative cognition relating to the patient’s identification with the event, such
as ‘I am powerless’, and modify it to become positive, such as ‘I am powerful’. Patients
are asked to rate the distress they experience when recalling the image and its associated
cognition using the Subjective Units of Distress scale.

Desensitisation

i

The patient is invited to recall the memory while engaging in bilateral stimulation,
occurring at a constant rate of 1-2 Hz. This phase involves desensitising the memory by
experiencing it with the current emotions and physiological sensations. The patient is
asked to express the thoughts and emotions they are feeling as a result of this
recollection.

Resource development and installation

i

When the traumatic memory is no longer deemed uncomfortable, subsequent rounds of
bilateral stimulation are executed to link the previously determined positive cognition to
the original memory.

Body-scan

©

The focus then moves onto physiological sensations which are also desensitised using
further bilateral stimulation.

Closure

i

A debriefing is provided for the patient and the therapist offers recommendations on
coping strategies to manage any future stressful thoughts or dreams.

Re-evaluation

A re-evaluation is conducted at the start of the next session to determine whether the
effects were maintained and to identify targets that need to be addressed.
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Risk Factors for Postpartum Psychosis: A Systematic Review

Amber M. Korde
Department of Experimental Psychology, University of Oxford

Postpartum psychosis (PP) is a serious mental illness occurring in the postpartum period that can result
in serious adverse outcomes for both the mother and baby'. It is important to understand the factors
which increase the risk of developing PP in order to target primary prevention strategies and minimize the
likelihood of adverse outcomes for mother and baby. This systematic review seeks to establish, through the
available literature, what the risk factors are for the development of postpartum psychosis in adults over
the age of 16. Primary studies up to January 10th 2021 to be included in the review were identified through
MEDLINE, EMBASE and Psyclnfo. Studies included in this review recruited pregnant women over the age of
16 and had at least one potential risk factor as an exposure variable and psychosis during the postpartum
period as the outcome measure. Of the 951 studies identified, 35 studies with a total of 88 observations were
included in the review. A total of 14 potential risk factors had sufficient observations to be explored with 11
factors yielding inconsistent results and 4 factors showing consistent results across observations. Personal
history of psychoticillness and severity of previous bouts of psychiatric illness were consistently identified as
significant risk factors for postpartum psychosis. Marital status and type of delivery were consistently found
to have no relationship with PP. These findings offer novel insight into risk factors for PP. Other potential risk
factors yielded mixed results and are thus considered inconclusive at this time. The novel finding that severity
and recency of previous illness is consistently identified as a risk factor should inform future interventions.

Keywords: Post-Partum Psychosis, Risk factors, Puerperal Psychosis, Systematic Review

The postpartum period for women involves substantial
physical, biological, emotional, and social changes and has
been identified as a period of vulnerability for a range of psy-
chiatric disorders such as "maternity blues," postpartum de-
pression, and postpartum psychosis (Rodriguez-Cabezas &
Clark, 2018). Psychosis can be defined as “an abnormal condi-
tion of the mind that results in difficulties determining what
is real and what is not” (Arciniegas, 2015). Psychosis can occur
within several disorders as well as postpartum psychosis, in-
cluding schizophrenia, bipolar disorder, or schizoaffective dis-
order. Postpartum psychosis (PP) is characterised by a dramatic
and rapid onset, increasing deterioration of mental health, and
symptoms such as hallucinations, delusions, depression, and

disorganized behaviour (di Florio et al., 2013). The classic pic-
ture of a mother with PP was described by Brockington (1996)
as “an odd affect, withdrawn, distracted by auditory halluci-
nations, incompetent, confused, catatonic; or alternatively,
elated, labile, rambling in speech, agitated or excessively ac-
tive." The mother may have strongly-held beliefs centering
around themes of childbirth such as a sense of persecution
from the baby or a sense of their baby’s altered identity. In-
deed, Wisner et al. (1994) found that women with postpar-
tum onset of psychosis experienced unusual psychotic symp-
toms and cognitive disorganization. The typical onset of PP is
between three and ten days post-birth (Veerle Bergink et al.,
2011), although studies investigating PP often employ a wider

'This author is aware of the existence of pregnant people who do not identify as women. Consulted literature in this review focuses solely

on pregnant women and thus for the purpose of this study, | will refer to pregnant women exclusively.
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time frame (e.g., Nager et al.,, 2005; Meltzer-Brody et al., 2017).
The prevalence of PP is estimated to be between 0.89 and 2.6
women per 1000 births (VanderKruik et al., 2017). Despite its
rarity, PP is regarded as one of the most severe mental health
problems that occurs postpartum with episodes of PP that are
unmanaged or poorly managed increasing the risk of infant
and maternal accidents as well as maternal suicides (Brock-
ington, 2017). The Confidential Enquiry into Maternal Deaths
(CEMD) estimates that two in every 1000 women who experi-
ence PP die by suicide (CEMD, 2001). Additionally, the risk of
infanticide, although remaining very rare, is elevated in the
presence of PP (Sit et al., 2006). A clinical survey of mothers
experiencing PP found that, among women hospitalized for
PP, 28% to 35% described delusions relating to their infant
but only 9% had thoughts of harming their child (Kumar et
al., 1995). PP may also result in maternal neglect of their in-
fant’s needs or unsafe behaviors and adversely affect mother
and baby bonding (Carter et al., 2001). PP is typically charac-
terized much like psychosis in that women experience delu-
sions and hallucinations. However, the presentation varies sig-
nificantly among women, as PP can present more like bipolar
disorder. Indeed, Sit and colleagues (2006) argue that PP is an
overt presentation of bipolar disorder that occurs at the time
of large hormonal shifts which occur post-delivery. Other lit-
erature has indicated that considerable biological investiga-
tion may be necessary in women presenting with psychotic
symptoms postpartum in order to exclude organic causes of
their symptoms such as infection (Subramanyam et al., 2020),
autoimmune encephalitis (Bergink et al., 2011), and thyroid-
itis (Bokhari et al., 1998).

In light of the severity of PP and the potentially disastrous
consequences if left untreated, it is essential that proper iden-
tification and management of PP takes place. Thus, early iden-
tification of women with PP or women at an increased vulner-
ability of developing PP is crucial in order to minimize these
risks. Women with PP are considered to be in a "psychiatric
emergency" (Heron et al,, 2008) and require immediate assess-
ment and typically psychiatric admission in order to manage
symptoms. The identification of risk factors are important to
predict, prevent, and allow early intervention for mental ill-
ness (Offord and Kraemer, 2000).

Reliable identification of the risk factors associated with
PP and women who may be at an increased vulnerability is
paramount to the success of clinical or public health inter-
ventions. Various risk factors have been considered such as
history of psychosis, pregnancy and obstetric complications,
primiparity, type of delivery, stressful life events, and many
more (Vikstrom et al., 2017; Nager et al., 2008; Kendell et al.,
1987; Kendell et al., 1981; Aas et al., 2020; Isik, 2018). However,
the risk factors related to PP remain poorly understood with
a large number of conflicting reports and a lack of consistent
findings across studies. The National Institute for Health and
Care Excellence (NICE) recommendations have identified a
better understanding of the risks of PP for primary preven-
tion as a research priority, so this question is at the forefront
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of the research agenda (NICE, 2016). The National Health Ser-
vice webpage on PP states an increased risk for women who:
have familial history of mental illness or PP, have a personal
history of bipolar disorder or schizophrenia, have experienced
a traumatic birth or pregnancy, or have developed PP follow-
ing a previous pregnancy (Postpartum Psychosis — NHS n.d).
Despite these factors being generally considered to increase
the risk of PP, there are no current systematic or non-system-
atic reviews which investigate whether they are consistently
and significantly associated with increased risk. The identifica-
tion of stable risk factors that are present pre-delivery can en-
able clinicians to provide care before the postpartum period.
Informing women and their families of symptoms of PP to be
aware of and potential treatment options may allow earlier
identification and treatment (Yonkers et al., 2004). If labor or
post-birth related factors are identified as increasing the risk
for PP development, post-delivery interventions can be de-
veloped in the immediate postpartum period in order to pre-
vent PP from developing or to manage symptomes. Identifying
further risk factors will enable more accurate care to be deliv-
ered both pre-delivery and immediately following delivery.

One method used to identify consistent risk factors for a
given condition is a systematic review. A systematic literature
review seeks to “identify, appraise and synthesise all the em-
pirical evidence that meets pre-specified eligibility criteria”
(About Cochrane Reviews - Cochrane Library, n.d.). Conduct-
ing a robust systematic review allows us to identify the current
literature, its limitations, quality, and future directions and can
be an important tool in the development of clinical interven-
tions. To our knowledge, no previous studies have conducted
a systematic review synthesizing all available literature relat-
ing to risk factors for PP. This review will assess the current lit-
erature on risk factors for PP in order to identify any variables
that increase women'’s vulnerability to developing PP. The re-
sults of this review have important implications for future clin-
ical practice.

Method

Review Question

The objective of this review was to describe and evaluate
the risk factors of postpartum psychosis using findings from
published studies. The review question for this work was: what
are the relevant risk factors for the development of postpar-
tum psychosis in adults over the age of 16?

Search

Prior to the initiation of this study, a pilot scoping review
was conducted in November 2020 to discern whether there
was sufficient available index literature to make a systematic
review feasible. An initial search strategy was established in ac-
cordance with the PEO Population, Exposure, Outcome) frame-
work. (Bettany-Saltikov & McSherry, 2016). The PEO framework



is useful to identify searchable parts of a research question, re-
fine results, and focus the review process. Review search terms
were defined through an iterative process. A literature review
and consultation with clinical experts created an initial set of
terms, and these terms were further refined by scanning stud-
ies that were identified in the scoping search and modifying
the terms until all studies identified in the pilot search were
captured and a balance between sensitivity and specificity of
the search was reached. The final search was conducted via
Ovid, searching the databases MEDLINE, EMBASE, and Psycinfo,
without language or date restrictions from inception to 10th
January 2021. This review was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews and Me-
ta-analyses (PRISMA) guidelines (Page et al., 2021).

Selection criteria

Studies included were required to have postpartum
women over the age of 16 as their study population and to
investigate the association between any given variable and
postpartum psychosis. Women over the age of 16 were chosen
as the study population as research has shown that women
who give birth when they are minors experience worse men-
tal health outcomes compared to women over 16 (Boden et
al. 2008). Therefore, the decision was made to exclude partic-
ipants under 16 to avoid possible confounders that may may
influence poor maternal mental health in underage delivery
such as high risk pregnancy and birth (Mohammadi et al. 2016),
inadequate social support (Sekhoetsane, 2012), and social
stigma (Vincent & Alemu, 2016). Studies were eligible if they
were primary research studies of any study design that iden-
tified at least one potential risk factor as their exposure vari-
able and used postpartum psychosis as their outcome mea-
sure. Excluded studies were any not focusing on postpartum
psychosis, not focusing on the postpartum period, studies of
very low methodological quality (based on the quality assess-
ments described below) and studies that did not include pri-
mary data (e.g., reviews).

Screening

Search results were first imported into Mendeley Desktop
(v1.19.8) in order to remove duplicates and then imported into
Rayyan (Ouzzani et al., 2016) for screening. Titles and abstracts
were screened alongside a second independent reviewer. Dis-
crepancy between reviewers was resolved by discussion. Full-
text screening of selected studies was carried out by the pri-
mary researcher with any uncertainties resolved by the second
reviewer.

Data Extraction

Key information extracted were study population, study
design, year, setting, participant characteristics, sample size,
method of assessing postpartum psychosis, details of exposure
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to risk factor, and outcome variable (postpartum psychosis).
The outcome of interest in this review was the presence of
psychosis with the onset in the postpartum period.

Assessment of study quality

The methodological quality of each study was assessed
by a single reviewer on the basis of a checklist that follows
the Critical Appraisal Skills Programme of the British National
Health Service (CASP UK, n.d.). This checklist uses 7 criteria to
assess four domains: measurement bias, confounders, attri-
tion bias (for cohort studies), and recruitment bias. The cri-
teria used can be seen under Assessment Criteria in Figure 2.
Studies that met 5 or more criteria were rated as high qual-
ity, studies meeting 3 or 4 were rated as moderate and stud-
ies meeting less than 3 were rated as low. For case-control and
cross-sectional studies, only 5 criteria applied (excluding as-
sessments of attrition bias); studies that met 4 or more were
rated as high, studies meeting 2 or 3 rated as moderate, and
studies meeting less than 2 rated as low. Assessments of qual-
ity are presented in figure 2.

Data synthesis

In accordance with recommendations from the Cochrane
Collaboration, for every potential risk factor, the evidence was
categorized as insufficient if fewer than three observations on
a single characteristic were considered in the review (Holzel et
al., 2011). If three or more observations were considered and
the ratio of positive to negative findings was at least four to
one, the characteristic was categorized as consistent. For vari-
ables which yielded a more balanced ratio of positive to neg-
ative findings, the characteristic was categorized as inconsis-
tent. Characteristics which indicated an association with PP in
a consistent direction were considered as a risk factor. Positive
findings were considered to be statistically significant findings
of an association between the given risk factor and PP. Neg-
ative findings were considered to be the absence of any sta-
tistically significant association between the given risk factor
and PP.

Results

Study selection

In the initial search through the databases MEDLINE, EM-
BASE, and Psyclnfo, 965 studies were identified. A total of
14 duplicates were then removed, leaving 951 articles to be
screened by title and abstract. After initial screening by title
and abstract, 64 studies remained. These remaining articles
were screened by full-text, leaving 35 studies to be included
in the final review (appendix 1). Reasons for exclusion at the
full-text screening stage were: 3 studies did not include pri-
mary data, 6 studies employed non-experimental study de-
signs (typically qualitative studies), 7 did not assess risk fac-
tors for postpartum psychosis, 6 employed the wrong outcome
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measure (i.e. did not measure outcome of PP), 4 had unavail-
able full-text articles, and 3 had insufficient data. The major-
ity of these studies investigated more than one potential risk
factor, yielding a total of 88 observations included in the fi-
nal review. A total of 30 potential risk factors were identified
with 15 having sufficient observations in order to be assessed.
These 15 potential risk factors are discussed below. A table
describing all studies included in this review can be found in
the appendix (appendix 1). The total number of participants
across all 56 studies was 7,228,210 primarily due to the large
number of nationwide register-based study designs such as
Valdimarsdéttir et al. (2009) and Meltzer-Brody et al. (2017).
The sample sizes ranged from 30 (Aas et al., 2020) to 5,246,97
(Warselius et al., 2019).

Figure 1

PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
flow diagram of study selection process
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Figure 2

Assessment of quality following the Critical Appraisal Skills Program
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Consistent findings:

Personal history of psychotic illness

A total of 7 studies assessed the risk of personal history
of psychotic illness for postpartum psychosis, with consistent
findings. All 7 of these studies found evidence that personal
history of psychosis or other disorders with symptoms of psy-
chosis is a risk factor for postpartum psychosis. A longitudinal
cohort study of 192 women by McNeil (1986) found that the
difference in rates of PP in women with a previous history of
non-organic psychosis and matched controls was highly statis-
tically significant (P<0.0005). Vikstrom et al. (2017) conducted a
nationwide register-based cohort study and found that, among
primiparous women who underwent IVF treatment in Swe-
den, the risk of PP was significantly increased among women
with a history of psychotic disorder (P<0.001; OR=324.1; 95%
Cl=131.3-800.0) and women with a history of bipolar disor-
der (P<0.001; OR=516.1; 95% Cl=264.3-1008.1). Allwood et al.
(2000) investigated the effect of personal psychotic history as
a risk factor for PP in Black African women in Johannesburg,
South Africa and found a significantly higher incidence of prior
psychotic illness in patients with PP than in women who re-
mained well in the postpartum period (P<0.0001). Allwood’s
findings suggest that the finding of previous psychotic illness
as a risk factor in many Western studies may be generalizable
outside of this context. di Florio et al. (2018) employed a retro-
spective cohort design and found that women with a history
of affective psychosis in the perinatal period are six times more
likely to develop a recurrence of PP in subsequent pregnancies
than women without any prior history of psychotic episodes in
the perinatal period. Three other studies only used descriptive
statistics when reporting findings which indicated personal
history of psychotic illness as a risk factor for PP. Marks et al.
(1991), for example, found that, among pregnant women from
London hospitals, all cases of PP occurred in women with prior
history of bipolar disorder or schizoaffective disorder, making
up 46% of the total sample of women with a history of bipo-
lar or schizoaffective disorder. This indicates that women with
psychiatric history of psychosis may be at a higher risk of PP. A
subsequent study from Marks et al. (1992) found that, among
a sample of 88 women, all cases of PP had experienced past
episodes of mania, hypomania, or schizomania as well as hav-
ing a previous diagnosis of bipolar disorder or schizoaffective
disorder. Research from Sharma et al. (2004) further evidenced
an increased risk among these groups, finding that 60% of all
women admitted to hospital with a diagnosis of PP had suf-
fered previously from bipolar disorder or schizoaffective dis-
order. All articles included in this study which investigated
women with a personal history of psychosis or related disor-
ders reported an increased risk for PP among these women.
Six of these seven studies were assessed as having high meth-
odological quality. Based on the studies identified here, there
is consistent evidence that suggests the role of personal his-
tory of psychosis, or related disorders, as a risk factor for PP.
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Characteristics of previous psychiatric illness

Characteristics of previous periods of psychiatric illness
were explored in 5 studies with a significant association be-
tween severity or recency of prior iliness and PP reported in
all observations. The specific variables investigated in these
studies were: iliness recency, hospitalization length, severity of
illness, and number of psychiatric episodes per year. Hellerst-
edt et al. (2013) reported that, for primiparous women in Swe-
den with prior psychiatric hospitalization, more recent, longer
term, and multiple pre-conception psychiatric hospitalisations
were independently associated with PP hospitalisations (OR
=3.22,Cl=2.07-5.01,0R = 1.90, Cl = 1.22-2.95, OR = 5.09, CI
=3.38-7.67, respectively). McNeil (1987) reported that the de-
velopment of current PP was related to more than 3 months
hospitalisation (P<0.005), the existence of mental disturbance
during the 6 months prior to conception (P<0.0005), and pre-
vious psychiatric illness reaching the most severe degree of
disturbance (P<0.05). di Florio et al. (2018) carried out a retro-
spective cohort design and also found statistically significant
associations between PP and the number of episodes per year
of psychiatric illness preconception ( = 0.4070; s.e. = 0.141;
z-value = 2.893; P=0.004). Harlow et al. (2007) found that, in
Swedish first-time mothers, the risk of developing PP increased
with more recent psychotic hospitalisations (p<0.001), greater
frequency of hospitalisations (P<0.001), and longer length of
the most recent psychiatric stay (P=0.01). Marks et al. (1992)
reported that women who developed psychosis in the post-
partum period had more recently been admitted to psychi-
atric units compared to women with prior psychiatric history
who remained well postpartum (t = 2.10, df = 28, P<0.05). All
5 of the studies exploring characteristics of previous psychiat-
ric illness report significant findings. Thus, we can categorise
severity and recency of prior psychiatric iliness as risk factors
for PP. However, it is important to recognize that this conclu-
sion would benefit from meta-analyses or from a wider pool
of research in order to strengthen this assertion.

Marital status

The relationship between marital status at time of deliv-
ery and PP was investigated in 3 studies with a lack of associ-
ation reported in all 3. Two studies by Kendell and colleagues
(1981; 1987) investigated whether marital status was a risk fac-
tor for the development of PP with findings displaying a lack
of significant association in both cases. Additionally, McNeil,
(1987) reported no significant differences were found between
women who developed PP and controls who remained well
in marital status (P=0.137). These findings are consistent and
thus we suggest that marital status is not a risk factor for the
development of PP. However, this conclusion would benefit
from further inference through meta-analysis or from a wider
pool of research.



Type of delivery

Several studies examined type of delivery as a potential
risk factor for PP with 5 studies reporting a lack of significance
and 2 reporting a significant association between the two. A
population-based cohort study by Kendell et al. (1981) re-
ported that caesarean section was significantly associated
with psychosis in the postpartum period (P<0.01). Nager et
al. (2008) identified the same relationship, reporting a signifi-
cant difference in rates of PP among women who had caesar-
ean sections and those who did not (P<0.001). However, the
remaining 5 studies failed to find any significant results with
regard to type of delivery. Upadhyaya et al. (2014) and Vik-
strom et al. (2017) both reported that type of delivery (cae-
sarean vs natural) was not associated with PP. Blackmore et al.
(2006), Valdimarsdéttir et al. (2009), and Kendell et al. (1987)
all reported that exposure to caesarean section was not sta-
tistically significant in increasing the risk of PP development.
Overall, the studies show a lack of significance at the ratio 5:2
and thus we can consider type of delivery as consistent (as
specified in the methods) and tentatively conclude that type
of delivery is not a risk factor for PP, although this conclusion
would benefit from further inference through meta-analysis
or from a wider pool of research.

Mixed results:

Personal history of non-psychotic mental illness

A total of three studies provided observations on per-
sonal history of non-psychotic psychiatric iliness as a po-
tential risk factor for PP with mixed findings. Vikstrom et al.,
(2017) provided the most rigorous assessment of history of
non-psychotic psychiatric illness as a risk factor for PP, running
multiple logistic regression analyses for all psychiatric disor-
ders grouped together and for the individual disorders sepa-
rately. They found that, among primiparous women who un-
derwent IVF treatment in Sweden, the risk of PP significantly
increased in women with a history of any psychiatric disor-
der (OR; 40.726, Cl; 23.866-69.496, P<0.001). The risk was also
significantly increased in women with schizophrenia or other
psychotic disorder (P<0.001; OR=324.1; 95% Cl=131.3-800.0),
bipolar disorder (P<0.001; OR=516.1; 95% Cl=264.3-1008.1),
depression (P<0.001; OR=27.5; 95% Cl=16.2-46.5), anxiety
(P<0.001; OR=12.9; 95% Cl=7.4-22.6), or personality disorder
(P<0.001; OR=27.3; CI=11.8-63.0). Mighton et al. (2016) car-
ried out a prospective longitudinal cohort study and reported
positive findings for history of non-psychotic psychiatricill-
ness as a risk factor, finding that, among primiparous women
with a history of major depressive disorder (MDD), 23% of their
sample scored above threshold for psychosis during the post-
partum period. This, they argued, suggests an increased risk
for developing PP among women with a history of MDD as
the prevalence of PP in the general population is estimated
at 0.1-0.2%. However, results from Marks et al. (1992) report
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conflicting findings. Marks and colleagues found that among
47 women with a history of affective disorder and 45 controls,
12 developed PP. None of the 12 cases had a history of any
non-psychotic psychiatric disorder, leading them to conclude
that this does not represent an increased risk of PP. However,
these null findings may represent an insufficient sample size
for the investigation of the risk of non-psychotic psychiatric
illness as only 12 women in their sample developed PP. With
few studies reporting on risk of non-psychotic illness and its
association to PP, we were unable to conclude non-psychotic
illness as a risk factor for PP based on lack of evidence.

Family history of psychiatric illness

In this review, three studies were included which investi-
gated a familial history of psychiatric illness as a potential risk
factor for PP with mixed findings. Upadhyaya et al. (2014) car-
ried out a cross-sectional case control study among women
in India presenting with psychiatric disturbances and found
that a positive family history of psychiatric illness was not as-
sociated with increased risk of PP (P=0.44). The non-significant
association was also seen in a retrospective cohort study by
Kirpinar et al. (1999) among women in Turkey with first-case
postpartum psychosis. Kirpinar et al. reported no significant
differences between women with PP and controls with regard
to positive familial history of psychiatric disorders. The third ar-
ticle identified to explore mental illness in relatives did, how-
ever, report significant findings. Allwood et al. (2000) carried
out a two-part study with a retrospective and prospective
design. They reported significantly higher incidences of fam-
ily psychiatric history in women who had developed PP com-
pared to controls (P<0.05). In summary, the mixed observa-
tions regarding family history of psychiatric illness prevent us
from concluding whether mental illness in family can be con-
sidered a risk factor or not.

Parity

Parity, or number of live born children, was investigated
by 7 studies with mixed findings; 4 studies identified a sig-
nificant association between primiparity (birth of first child)
and developing PP, and 3 studies failed to show this associa-
tion. Kendell et al. (1981) carried out a population-based co-
hort study of 704 women residing in Edinburgh and reported
that primiparity was significantly associated with patients with
PP (P<0.01). A later study by Kendell in 1987 replicated these
findings, observing a heightened risk in primiparity with all
psychiatric admissions and each of the psychoses sub-groups
showing a significant excess of first-time mothers (P<0.05).
Similarly, Upadhyaya et al. (2014) found that parity status was
significantly associated with PP, with primiparous women more
likely to develop PP (P=0.02). Blackmore et al. (2006) found the
same associations among high-risk women. They carried out
a retrospective study of 129 women with lifetime diagnosis of
bipolar or schizoaffective disorder and reported a significant
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association with primiparity and developing PP (OR 3.76, Cl;
1.94-7.27, P<0.001). However, 3 other included studies failed
to observe significant findings regarding parity and PP. Marks
et al. (1992) reported that parity was not associated with an
increased risk of psychiatric relapse among women with his-
tories of affective disorders. Additionally, McNeil, (1987) and
Allwood et al. (2000) both independently reported a lack of
significant difference with regard to parity between women
with PP and controls. In summary, there are mixed findings
regarding parity as a risk factor for PP, and thus it remains in-
conclusive as to whether parity is a reliable risk factor or not.

Maternal age at delivery

Maternal age at delivery was investigated in 8 studies,
yielding mixed results with 4 studies reporting a significant
association between maternal age and PP and 4 studies fail-
ing to find an association. Sharma et al. (2004) reported that
there was no significant difference in the mean age of women
admitted to hospital with a diagnosis of puerperal psycho-
sis and women who remained well in the postpartum period.
Hellerstedt et al. (2013) carried out a large nationwide regis-
ter-based cohort study of 1842 women and found no signifi-
cant difference in mean age between groups (mean 29.7, SD
4.8, and mean 29.6, SD 5.4, P=0.79). Observations from Mc-
Neil, (1987) and Kirpinar et al. (1999) further revealed a lack
of significant difference in maternal age among women with
PP and women without. However, three studies identified a
significantly increased risk of PP among women with higher
maternal age. Two large nationwide register-based cohort
studies by Nager et al. (2006, 2005) revealed a higher risk of
hospitalisation with higher maternal age (HR = 6.56 (Cl=3.1-
13.8, HR; 7.36 (95% Cl; 3.73-14.53 P<0.0001). Valdimarsdottir
et al. (2009) also found that higher maternal age significantly
increases the risk of PP (HR = 2.4, 95% Cl 1.2-4.7). Interestingly,
Upadhyaya et al. (2014) found a significant effect of mater-
nal age on risk of PP but in the opposite direction, reporting
that lower maternal age was significantly associated with PP
(P=0.001). In light of the mixed findings for maternal age, we
are unable to conclude whether age is a risk factor for PP or
not, and thus it is characterized as inconsistent.

Labour and obstetric complications

Labour and obstetric complications are examined in 7
studies with mixed findings with regard to their association to
the development of PP. Agrawal et al. (1990) carried out a pro-
spective cohort study in India and found no significant asso-
ciations between physical perinatal complications and devel-
opment of PP. McNeil (1988) found no significant differences
between women who developed PP and women who remained
well postpartum and any obstetric or delivery variable. Null
findings were also reported in Vikstrom et al. (2017) and Melt-
zer-Brody et al. (2017), who both found a lack of significant
associations between pregnancy and delivery complications
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and risk of PP. A retrospective cohort study by Blackmore et
al. (2006) reported mixed significance for labour and obstet-
ric variables. They found no significant association between
pregnancy complications and development of PP (OR; 1.01,
Cl; 0.31-3.33, P=0.988) but did report a significant association
between delivery complications and development of PP (OR;
2.68, Cl; 1.15-6.25, P<0.022). Other significant findings come
from Nager et al. (2008), who found significant differences be-
tween women who developed PP and those who remained
well in the following obstetric variables: respiratory disorder
in neonate (P=0.001), severe birth asphyxia (P=0.039), preterm
birth (P<0.001), perinatal death (p=0.028), and small for ges-
tational age infant (P<0.001). However, after controlling for
hospitalisation for psychiatric disorder within 2 years before
delivery, only preterm birth remained significant. Addition-
ally, Upadhyaya et al. (2014) reported maternal complications
during the perinatal period as significantly associated with PP
(P=0.01). Considering these mixed findings, we are unable to
conclude whether or not labour and obstetric act as a risk fac-
tor for PP, and thus this factor is categorized as inconsistent.

Negative life events

A total of 7 studies investigated the association between
severe and negative life events and PP, yielding mixed findings.
A longitudinal cohort study by McNeil (1988) investigated the
effects of situational life problems and interpersonal problems
such as relationship problems, housing problems, and finan-
cial difficulties on PP and found no significant difference be-
tween women who developed PP and women who remained
well postpartum. Dowlatshahi (1990) conducted a retrospec-
tive interview study of 66 women and found the rate of stress-
ful or major objective negative events did not significantly dif-
fer between those with PP and controls. Warselius et al. (2019)
specifically investigated whether the recent death of a close
relative was associated with PP in women with or without a his-
tory of psychiatric disorder and found no association between
PP death of a close relative (HR; 0.96, 95% Cl; 0.74-1.25). Addi-
tionally, no significant associations were found for timing of
loss, cause of death, or relationship to deceased. A prospective
study by Marks et al. (1991) found that the rate of severe life
events for women with PP was raised but not at a significant
level (P=0.16). However, Kumar et al. (1993) did find a signif-
icant difference in the presence of marked/severe life events
between high-risk women who relapsed postpartum,high-risk
women, and controls who remained well (P<0.05). Addition-
ally, a recent cross-sectional study by Aas et al. (2020) found
that women with PP reported more recent stressful life events
compared to controls and they had significantly higher scores
of perceived stress than healthy controls (P=0.007). Due to the
mixed observations relating to negative life events, we are un-
able to consider this a risk factor for PP, and thus it is catego-
rized as inconsistent.



Education

Several studies included observations on the effects of
education on PP with mixed findings. Kirpinar et al. (1999)
conducted a retrospective cohort design with matched con-
trols and found that, among Turkish women with first time
admission for psychosis and controls, the level of education
of the women with PP was significantly lower than controls
(P<0.05). Hellerstedt et al. (2013) found the inverse, reporting
that higher levels of education were associated with PP. They
found that women with more than 9 years of education had
two-fold higher odds of postpartum hospitalisation (OR = 2.05
Cl =1.16-3.62, P=0.014). Three other studies failed to identify
any significant differences in education levels and develop-
ment of PP (Nager et al. 2006; Upadhyaya et al. 2014; Nager
et al. 2005). Overall, the findings with regard to education are
mixed, and thus we cannot conclude that this is a risk factor
for PP.

Living with father of the child

A total of three studies investigated the association be-
tween living with the father of the child and the development
of PP with mixed findings. Two studies identified a lack of sig-
nificant association between co-habiting with the father of the
child and developing PP. In a nationwide register-based study,
Hellerstedt et al. (2013) found no significant difference in the
risk of PP for women not co-habiting with the father of their
infant compared to women who did. Nager et al. (2006) simi-
larly found that not living with the father did not significantly
increase the risk of PP, despite an earlier study by Nager et al.
(2005) reporting higher risk of PP for mothers not living with
the father of the child. Overall, the findings are mixed, and thus
we cannot consider co-habiting with the father of the child or
not as a risk factor and instead categorize it as inconsistent.

Sex of child

Sex of the child has been investigated as a risk factor in
three studies with mixed findings. Blackmore et al. (2006) car-
ried out a retrospective cohort study and reported an asso-
ciation between gender of the baby and development of PP,
although this result was not significant (P=0.107). Similarly,
Mighton et al. (2016) found a non-significant trend towards a
higher risk for PP among women with female babies. Agrawal
et al. (1990) did, however, find significant results, reporting a
significant relationship between birth of a female child and pu-
erperal psychosis among a cohort of 144 Indian women. Over-
all, these findings suggest a potential trend towards higher
risk for PP among female births but, due to the lack of signif-
icance found in Mighton and Blackmore, we consider these
findings inconsistent and thus cannot consider sex of the child
as a risk factor for PP.
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Socioeconomic factors

Socioeconomic factors were investigated in three stud-
ies with mixed findings. A longitudinal cohort study by Mc-
Neil (1987) found no significant difference between cases of
PP and controls who remained well regarding social class.
However, two studies did identify significant results between
socioeconomic variables and development of PP. Nager et al.
(2006) found that women living in the poorest neighbour-
hoods exhibited significantly higher risk for first time hospi-
talisation for PP (HR; 1.49 (95% CI; 1.15-2.91, P=0.002)). Upa-
dhyaya et al. (2014) found that lower per-capita income was
significantly associated with PP (P=0.018). Overall, the find-
ings are mixed, and the ratio of positive to negative findings
is insufficient to consider socioeconomic factors as risk fac-
tors for PP.

Discussion

This is the first systematic review to synthesize the quanti-
tative research on risk factors for PP. The review aimed to iden-
tify any factors which meaningfully increase the risk of de-
veloping PP that can be used to inform future interventions.
This review conducted a systematic search of existing litera-
ture and identified a wide range of factors as potential risk fac-
tors for PP. Any factors with three or more observations were
considered to have sufficient evidence in order to be consid-
ered in this review, based on the criteria used by Holzel et al.,
(2011) in a systematic review of risk factors for chronic de-
pression. For a factor to be considered consistent the num-
ber of positive to negative findings had to be a ratio of 4:1 or
more. A total of 4 factors were identified that yielded consis-
tent results across observations, according to these criteria:
personal history of psychosis or related psychiatric disorders,
severity and recency of prior psychiatric illness, marital sta-
tus, and type of delivery. A history of psychosis or related dis-
orders and severity and recency of prior bouts of illness were
both considered consistent risk factors for the development
of PP with all studies investigating these factors finding a sig-
nificant relationship with PP. Marital status was consistently
found to lack any significant association with PP and is thus
not considered a risk factor. Type of delivery was also catego-
rised as consistent with the ratio of non-significant to signifi-
cant findings 5:2 and is thus not considered to be a risk factor
for PP. The remaining factors that had sufficient observations
to be discussed yielded mixed findings and are thus inconclu-
sive at the present. The findings of this review confirm that a
psychiatric history of psychosis is an important risk factor for
the development of PP. The finding that severity and recency
of psychiatric illness are significant and consistent risk factors
for PP is novel and has not been explored in any prior reviews.
The inconsistency of other risk factors highlights the complex
aetiology of the disorder.

This review failed to identify consistently significant find-
ings for factors that are typically considered to increase risk of
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PP, namely parity and labour and obstetric complications. In
the case of labour and obstetric complications, the National
Health Service states that, although the cause of PP is not
known, women are more at risk if they experience “a trau-
matic birth or pregnancy." However, this review did not find
evidence to support these claims, with 5 out of the 8 obser-
vations relating to labour and obstetric complications fail-
ing to find any significant associations with increased risk of
PP. This disparity highlights that, in the instance of PP, NHS
claims do not reflect primary literature. Additionally, this re-
view did not find that primiparity (or first childbirth) is a con-
sistent risk factor for PP with 3 observations failing to find sig-
nificance and 4 observations reporting significant associations
between parity and PP. Despite the lack of consistent associ-
ation found between parity and PP, there are several studies
in this review that selected primiparous women only on the
assumption that primiparous women differed significantly in
their risk for PP than non-primiparous women (Mighton et al.
2015; Nager et al. 2005; Harlow et al. 2007; Meltzer-Brody et al.
2017; Hellerstedt et al. 2013; Valdimarsdottir et al. 2009; Vik-
strom et al. 2017). This assumption is commonly held, despite
a lack of consistent evidence, possibly due to more common-
ly-cited cohort studies reporting an association (e.g. Kendell
et al. 1981). Although parity and labour and obstetric compli-
cations are often identified as risk factors for PP, there was not
sufficient evidence found to support these claims in this sys-
tematic search. This may reflect the underlying complex aeti-
ology of PP and the relative lack of understanding held about
the disorder, compared to other postpartum conditions such
as postpartum depression (PPD).

The lack of consistent findings found for the majority of
factors assessed in this review may reflect an underlying com-
plex aetiology or PP or may reflect inconsistencies in the iden-
tification of PP or differences in recruited populations in the
literature. A limitation of this study is the differences in re-
cruited populations and the inclusion of studies that mea-
sure PP across different cultural groups. These inconsisten-
cies across studies may impact the generalisability of these
results. Davies (2017) argues that there are numerous fea-
tures of PP, particularly its low prevalence, heterogeneity, and
unpredictability, that make understanding its aetiology and
pathophysiology challenging. There remains ongoing debate
in the field as to the classification of PP. Some regard the ill-
ness as the postpartum presentation of an existing underly-
ing disorder that lies within the bipolar spectrum and others
consider it as a distinct entity in itself (Pfuhlmann et al., 2002).
At present, there is no official Diagnostic and Statistical Man-
ual (DSM) or International Classification of Diseases (ICD) code
for postpartum psychosis, and women experiencing psychotic
symptoms postpartum may instead be characterised under a
variety of related terms. The 10th edition of ICD (WHO, 1993)
recommends that women experiencing these symptoms are
classified by the form of the illness, without reference to the
postpartum onset. A further category F53.1 of “severe men-
tal and behaviour disorders associated with the puerperium”
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can also be used in instances where it is not possible to di-
agnose the mother with some variety of schizophrenia or af-
fective disorder. The 5th edition of DSM (American Psychiat-
ric Association, 2013) allows episodes of mania, hypomania,
or major depression to be qualified by the use of “peripartum
onset specifier”in cases where symptoms present during preg-
nancy or the first four weeks of the puerperium.

The failure of diagnostic manuals to recognise PP as a
complex disorder occurring after childbirth presents problems
for clinicians, epidemiologists, and researchers. For example,
there is a wide variety of assessments and definitions used in
the literature to identify women suffering with PP as well as a
lack of consistency in timeframes used to assess PP (Vander-
Kruik et al. 2017). The widest time frame considered to reflect
PP in this study was within one year of delivery (Lewkowitz et
al. 2019; Lewkowitz et al. 2020; Brown et al. 2019; Vikstrom et
al. 2017) and the narrowest time frame was within four weeks
of delivery (Blackmore et al. 2006). This highlights the lack of
consistent time frame used when assessing PP in the litera-
ture. By definition, PP occurs rapidly in the postpartum period
(Sit et al. 2006). This is reflected in the DSM-5 specifier “with
peripartum onset” which can be applied in instances where
symptoms occur during pregnancy or within the 4 weeks fol-
lowing delivery. However, several studies in this review con-
sider PP as occurring well beyond this timeframe, raising the
issue as to whether or not they were measuring true cases of
PP. Such methodological variation prevents researchers from
obtaining accurate estimations of prevalence and makes di-
rect comparison between studies difficult. In order for accu-
rate assessments of prevalence and risk to take place, we must
first come to an accepted definition and timeframe for PP in
the literature.

Some key strengths of this systematic review are its com-
prehensive search strategy with 965 papers screened, the use
of two reviewers at the screening stage, use of quality assess-
ment, and the broad inclusion criteria. However, there are some
methodological limitations of this review that are important
to consider when drawing conclusions from this study. First,
no meta-analyses were conducted due to the heterogeneity
of study types, designs, measures, and the lack of consistent
definition of PP. This limits the strength of conclusions able
to be drawn. Additionally, this systematic review conducted
a search of literature published with no exclusion based on
date published. This is in contrast to the WHO systematic re-
view guidelines which suggest including literature within the
past 15 years only. The choice was made to not generate exclu-
sion criteria based on date of publishing due to the fact that
this would have excluded a number of rigorously conducted
studies that were conducted prior to this date such as Allwood
et al. (2000), Kendell et al. (1987), and Kiprinar et al. (1999).
There was also no grey literature search carried out, which
limits the scope of this search. This review uses criteria set out
in Holzel et al. (2011), which categorises evidence as insuffi-
cient if less than three observations for a single characteristic
are considered in the review, as set out in the methods. This



method allows for the simplification of decisions around evi-
dence synthesis. However, it may obscure good research and
give credence to poor research done multiple times. However,
this possibility was mediated by the exclusion of any studies
rated as low in methodological quality, according to the Crit-
ical Appraisal Skills Programme of the British National Health
Service.

The results of this study have important implications for
treatment and early intervention for PP. The National Health
Service in the United Kingdom has developed several perina-
tal mental health care pathways, and the need for appropri-
ate and timely interventions has been identified. Pathways of
care are currently divided into primary prevention strategies
(preconception advice), secondary prevention (early assess-
ment and treatment), and acute phase interventions (inpa-
tient care) (NHS, 2018). Preconception advice aims to prevent
avoidable mental health problems and minimise the risks as-
sociated with pregnancy. Specialist assessment aims to im-
prove identification and reduce the number of adverse out-
comes associated with undiagnosed and untreated mental
health problems. Emergency assessment supports women
who may require urgency or emergency attention in situations
where the mother and baby may be at risk. Psychological in-
tervention is recommended for a range of perinatal mental
health issues. Inpatient care is necessary for women with se-
vere or complex mental health needs, typically in the form of
a Mother and Baby Unit (MBU). The identification of risk fac-
tors may also allow for further development of preventative
treatment which may prevent the iliness from developing or
reduce the severity and distress of the mother. However, due
to the inconclusivity of many factors identified in this review,
more research is needed to illuminate whether any of the fac-
tors determined as inconsistent in this study definitively act as
risk factors or not. Research methodology should be rigorous
and ensure a large sample in order to increase generalisability.

Conclusion

The identification of previous history of psychosis or re-
lated disorders and severity and recency of prior psychiatric
illness as reliable risk factors for PP offer important clinical im-
plications. Both of these variables are identifiable prenatally,
and thus interventions that seek to reduce development and
severity of PP can begin before delivery. Women who are iden-
tified as having a psychiatric history of psychosis or related
disorders such as bipolar disorder should be considered at
risk for PP and, according to the NHS, should have a pre-birth
planning meeting with everyone involved in their care to ex-
plain how to get help quickly if they become ill and strategies
to reduce their risk of becoming ill (Postpartum Psychosis -
NHS n.d). At-risk women may benefit from consultations with
a psychiatrist pre-delivery to be informed of symptoms to rec-
ognise after birth and discuss possible treatment options af-
ter delivery to avoid the manifestation of PP (Yonkers et al.,
2004). If symptoms of PP do manifest, early intervention is
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crucial (Doucet et al.,, 2011). Given the severity of PP, pharma-
cological treatment and inpatient care, preferably in a Mother
and Baby Unit, are typically always required (NICE 2018, Jones
and Smith 2009). This review also reports that characteristics
of previous incidences of psychiatric iliness, namely illness re-
cency and severity, is a consistent risk factor for PP. This find-
ing has potential implications for the development of new in-
terventions and suggests that women at the highest risk for
PP are those with a more recent, longer admission for a psy-
chotic or related disorder. Such women may be an important
target for pre-delivery support and increased monitoring in
the early postpartum period.
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Appendix 1

Summary of all studies

Authors (year), place, Risk factors measured

sample size
McNeil (1986),
Sweden, n =192

McNeil (1987),
Sweden, n =151

McNeil (1988),
Sweden, n = 151

McNeil (1988),
Sweden, n= 151

McNeil (1988),
Sweden, n= 151

McNeil (1988),
Sweden, n = 84

Morris (2020),
Canada, n = 365

Personal history of
psychosis

Characteristics of previous
psychiatric illness,
socioeconomic status,
parity, age, marital status

Familial and life-situational
characteristics, interpersonal
problems and relatives’
attitudes towards pregnancy,
maternal attitude toward
pregnancy, symptoms, and
experienced health during
pregnancy

Psychosocial characteristics
of labour and delivery:
maternal anxiety, control
over own behaviour,
midwife help, attendance of
husband, response to infant

Maternal mental health
characteristics during
pregnancy: depression,
denial, irresponsibility,
delivery-based fears,
disturbance, excitement

Labour and obstetric
complications, offspring
abnormalities

Folate levels, MTHFR
C677T genotype

Appendix

Diagnosis of PP

Psychiatric records, severity of
disturbance by senior project
diagnostician, occurrence of
illness up to 6 months
postpartum

Psychiatric records,
occurrence of illness up to 6
months postpartum

Psychiatric records,
occurrence of illness up to 6
months postpartum

Psychiatric records,
occurrence of illness up to 6
months postpartum

Psychiatric records,
occurrence of illness up to 6
months postpartum

Psychiatric records,
occurrence of illness up to 6
months postpartum

Administration of Clinician-
Administered Rating Scale for
Mania (CARS-M)and the

RISK FACTORS FOR POSTPARTUM PSYCHOSIS

Study design

Longitudinal

cohort study

with matched
controls

Longitudinal
cohort study

with matched
controls

Longitudinal
cohort study

with matched
controls

Longitudinal
cohort study
with matched
controls

Longitudinal
cohort study
with matched
controls

Longitudinal
cohort study
with matched
controls

Prospective
longitudinal
cohort study

Findings

Significant difference in rates of PP among
subjects with a history of psychosis and
controls

Significant association between duration,
severity, and recency of previous psychiatric
illness with PP. No significant difference
between women with PP and controls in parity,
social class, age, or marital status

No significant difference between women with
PP and controls in interpersonal difficulties,
support, familial attitude towards pregnancy,
maternal somatic health. PP cases reported
more preparation for the child and a more
positive attitude toward the pregnancy

Later onset cases of PP (>3 weeks) reported
significantly more anxiety, less control, less
midwife help, and less frequent attendance
from husband compared to no PP controls. No
statistically significant difference was found
between PP and non-PP cases on any labour or
delivery variable or response to infant

Among cases of PP there was a non-significant
trend of less depression and significantly fewer
delivery-based fears. Significantly more
excitement and disturbance in later pregnancy
was reported and no significant trends or more
irresponsibility and denial tendency

No significant differences between women with
PP and controls in any labour or obstetric factor
or offspring abnormality. A non-significant
trend was observed for induction of labour
among carly onset cases of PP compared to
controls

No significant interaction between MTHFR
genotype and RBC folate level on the
probability of meeting psychotic symptom
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Meltzer-Brody
(2018), Denmark, n
=129,439

Allwood (2000),
South Africa, n=
314 (retrospective
study) n = 165

Nager (2005),
Sweden, n =
502,767

Hellerstedt (2013),
Sweden, n = 1842

Lewkowitz (2020),

USA, n= 1,076,245

Lewkowitz (2019),
USA, n= 1,203,050

Di Florio (2018),
UK, n =887

Aas (2020), UK, n
=30

Brown (2019),
Canada, n = 858,004

Mighton (2016),
Canada, n = 60

36

Adverse childhood
experiences

Personal history of
psychosis, family history of
psychiatric illness, parity,
stressful life event

Sociodemographic
characteristics: age,
education level, co-
habitation with father of
child,

Characteristics of previous
psychiatric illness, age,
education, labour, and
obstetric complications

Twin delivery

Still birth

Personal history of
psychosis, characteristics of
previous psychiatric illness

Stress response, stressful life
events

Chronic physical health
conditions

Personal history of major
depressive disorder (MDD),
sex of baby
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Positive and Negative
Symptom Scale (PANSS). 5
items of PANSS assess
psychosis

Psychiatric records linked with
National birth registry,
occurrence of illness up to 6
months postpartum

Psychiatric records and
additional scales, occurrence
of illness within 3 months of
delivery

First hospital admission due to
psychotic disorder within 3
months postpartum

Psychiatric records,
occurrence of illness within 90
days of delivery

Psychiatric records,
emergency department
encounter or inpatient
admission within 1 year of
deliver

Psychiatric records,

emergency department
encounter or inpatient
admission within 1 year of
delivery

Psychosis was defined as an
episode of DSM-IV mania,
psychotic depression, or mixed
episode within 6 months of
delivery

Clinical interviews for DSM-
IV Axis I Disorders and
Positive and Negative
Syndrome Scale (PANSS)

Diagnosis captured by visit to
GP, psychiatrist, emergency
department or hospitalisation
with diagnosis of psychotic
disorder. Illness occurrence
within 365 days of delivery

Psychosis defined using five
items from PANSS
administered during pregnancy
and at 1 week, 1 month and 3
months postpartum

Nation-wide
register-based
cohort study

Retrospective
and prospective
cohort study
with matched
controls

Nation-wide
register-based
cohort study

Nation-wide
register-based
cohort study

Retrospective
cohort design

Retrospective

cohort design

Retrospective
cohort design

Cross-sectional
design

Population-
based
retrospective
cohort design

Prospective
longitudinal
cohort study

criteria on the PANSS

Across all studies adverse childhood
experiences including family disruption,
parental criminality and parental death, there
was no increased risk of PP

Significantly higher incidence of psychiatric
history, family psychiatric history and
perceived stress in cases of PP compared to
controls. No difference in number of past
pregnancies

Older age and not co-habiting with the father
increased the risk for PP. Education level was
not associated with PP

More recent, longer-term, and multiple pre-
conception psychiatric hospitalisations were
independently significantly associated with PP.
No significant differences found in age,
education, or pregnancy complications between
groups

The risk for PP was comparable among women
delivery singletons and twins

The risk of PP was significantly higher after

still-birth compared to live-birth

Women with a history of perinatal affective
psychosis were six times more likely to develop
PP re-occurrence. A statistically significant
association between PP and number of episodes
per year of psychiatric illness

Women with PP reported significantly more
recent stressful life events than controls and had
significantly higher scores of perceived stress.
(We did not consider biological stress markers
in this review as these measurements did not
precede PP and thus give no indication of
directionality)

PP was significantly more likely to occur in
women with chronic physical disorders than
women without

23% of women with MDD scored above
threshold for psychosis at one or more time-
points, suggesting elevated risk. Non-
significant trend towards higher symptoms on
PANSS among mothers of girls.



Sharma (2004), UK
and Canada, n = 42

Marks (1992), UK, n

=88

Agrawal (1990),

India, n = 144
Upadhyaya (2014),
India, n = 100

Kendell (1981), UK,

n =704

Kendell (1987), UK,
n =385

Kirpinar (1999),

Turkey, n= 128

Valdimarsdottir

(2009), Sweden, n =

745,596

Duration of labour, sleep
disruption, age, personal
history of psychiatric illness

Personal history of
psychiatric illness,
characteristics of previous
psychiatric illness, age,
parity, social class, marital
status, duration of marriage,
lack of a confidant,
unplanned pregnancy, early
separation from mother or
father and unemployment.

Sex of baby, pregnancy, or
postpartum complications

Pregnancy and obstetric
complications, age,
education, income, family
history of psychiatric illness,
marital status

Parity, type of delivery,
marital status

Parity, type of delivery,
marital status, perinatal
death

Age, education, family
history of psychiatric illness

Age, birth weight, type of
delivery

Hospital diagnosis of
puerperal psychosis

Assessment by psychiatrist

based on interview, case notes

and Schedule for Affective

Disorder and Schizophrenia
(SADS). Illness occurrence
within 6 months postpartum

Diagnosed according to
Research Diagnostic Criteria
(RDC). Illness occurrence
within 3 months of delivery

Patients admitted for

psychiatric care and diagnosed
with psychotic symptoms by a

consultant psychiatrist using
DSM IV-TR). Illness onset
within 42 days of delivery.

Psychiatric records for all
psychiatric admissions for
psychosis up to 90 days
postpartum

Psychiatric records for all
psychiatric admissions for
psychosis up to 90 days
postpartum

Psychiatric records and re-
diagnosis according to DSM-
IV by one of the authors

Psychiatric records from
Hospital Discharge Registry
for psychosis during the first
90 days postpartum

RISK FACTORS FOR POSTPARTUM PSYCHOSIS

Retrospective
chart review

Prospective
cohort design

Prospective
cohort design

Cross-sectional
case control
study

Population-
based cohort
design

Population-
based cohort
design

Retrospective
cohort design
with matched
controls

Nation-wide
register-based
cohort study

Women with PP had a significantly higher
number of night-time deliveries and
experienced significantly longer labour than
controls. Mean age was not statistically
different between groups. The majority of
women with PP suffered from bipolar or
schizoaffective disorder

Those who became psychotic postpartum had
more recently been admitted compared to non-
psychotic cases. The variables age, parity,
social class, marital status, duration of
marriage, lack of a confidant, unplanned
pregnancy, early separation from mother or
father and being unemployed were not
associated with relapse. None of the women
with a history of MDD were categorised as
psychotic after their delivery. 46% of the
women with psychotic symptoms postpartum
had a previous diagnosis of bipolar or
schizoaffective

No significant associations found between
perinatal physical complications and PP.
Significant relationship found between birth of
a female child and puerperal psychoses

Education and family history of psychiatric
illness were not significantly associated with
PP. Lower age and lower per-capita income
were significantly associated with PP and
presence of husband differed significantly
between cases of PP and controls. Maternal
perinatal complications, new-born
complications and primiparity were
significantly associated with PP and type of
delivery and complications in pregnancy were
not.

Primiparity and caesarean section were
significantly associated with PP. No significant
relationship was observed for marital status and
PP

Primiparity was associated with a heightened
risk for PP and each psychoses sub-group
showed a significant excess of mothers with no
living children. No significant associations
were observed for marital status, type of
delivery or perinatal death and PP

The level of education was significantly lower
in women with PP. No significant differences
between PP group and controls with regard to
positive family history of psychiatric disorders
or mean age

The risk of PP was independently affected by
maternal age. High birth weight is associated
with reduced risk and caesarean delivery was
not significant as a risk factor
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Vikstrom (2017),
Sweden, n = 29,036

Harlow (2007),
Sweden, n=
612,306

Dowlatshahi (1990),
UK, n =66

Marks (1991),
London, n = 88

Warselius (2019),
Sweden n =
5,246,97

Nager (2006),
Sweden, n =
485,199

Kumar (1993), UK,
n=28l

Nager (2008),
Sweden, n =
1,133,368

38

IVEF, history of psychiatric

illness, type of delivery, age,

marital status, education

Characteristics of previous
psychiatric illness

Stress and negative life
events

Negative life events

Negative life events

Education, age, co-
habitation with father,
socioeconomic factors

Negative /stressful life
events, neuroendocrine
levels

Obstetric and pregnancy
complications, type of
delivery
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Nation-wide
register-based
cohort study

Psychiatric diagnosis from
ICD-10 limited to 1 year
postpartum. ICD codes for
schizophrenia, schizotypal and
delusional disorders, manic
episode and bipolar disorder
and severe mental and
behavioural disorders

associated with the puerperium

Nation-wide
register-based
cohort study

Psychotic admissions based on
ICD-8, ICD-9 and ICD-10 for
schizophrenia, schizoaffective
disorders, and other non-
affective psychoses

Patients admitted to hospital
for psychoses within one
month of delivery

Retrospective
interview study

Psychiatric case notes and
Schedule for Affective
Disorder and Schizophrenia
(SADS) interviews at six
months postpartum
Psychiatric records (typically
diagnosis was based on

Prospective
study

Nation-wide
register-based

psychiatrists using DSM), cohort study

illness onset within 90 days

Hospital admission due to National

psychotic disorder within three  population-

months of delivery based cohort
study

Psychiatric diagnoses based on
subject interviews at 6 months
postpartum using the Schedule
for Affective Disorder and
Schizophrenia (SADS) and
hospital case notes

Prospective
cohort design

Psychiatric hospitalisation due ~ National

to psychotic within 3 months population-

after delivery based cohort
study

No significant differences were found in PP
prevalence among women who underwent IVF
compared to controls. No significant
associations were found for pregnancy or
delivery complications, type of delivery, age,
marital status, or education for PP. The risk of
PP was increased in women with a history of
any psychiatric disorder as well as in women

with a psychotic disorder, bipolar disorder,
anxiety disorder, depression, or personality
disorder separately

An increased risk for PP was observed for more
recent psychiatric hospitalisations, more
hospitalisation stays and longer length of the
most recent stay

No significant differences were found in mean
number of life events or major objective
negative events in women with PP and controls

The rate of severe life events for women with
PP was raised but not significantly higher. All
episodes of PP were among women with a prior
history of bipolar or schizoaffective disorder
although this was not examined statistically
Recent death of a close relative was not
associated with PP in women with and without
a history of psychiatric disorders. Additionally,
there was no association between PP and timing
of loss, cause of death or relationship to the
deceased

Women living in the poorest neighbourhoods
exhibited significantly higher risk of PP. Lower
years in education and not living with the factor
did not significantly increase the risk for PP.
Higher age ranges (40-44) were also associated
with higher risk of PP compared to ages 20-24.

There was a significant difference in
marked/severe life events between the high-risk
women with PP and high-risk women who
remained well and controls who remained well.
Women with PP had higher GH responses to
APO than either women who remained well or
controls

There was a significant difference in rates of PP
among women who had caesarean section and
those who did not. Significant differences in
rates of PP in exposure to the following
obstetric variables; respiratory disorder in
neonate, severe birth asphyxia, preterm birth,
perinatal death, small for gestational age infant.
However, after adjustment for hospitalisation
for psychiatric disorder within 2 years before
disorder, only preterm birth remained
significant



Blackmore (2006),
UK, n=129

Meltzer-Brody
(2018), Denmark, n
=392,458

Type of delivery, parity,
obstetric and pregnancy
complications, sex of baby

Obstetric and pregnancy
complications,
socioeconomic factors

Interviews by a trained
psychologist or psychiatrist
using the Schedules for
Clinical Assessment in
Neuropsychiatry (SCAN) and
case notes within 4 weeks of
delivery

Psychiatric records, onset
within the first 12 months
postpartum

Retrospective
cohort design

Population-
based cohort
design

No significant associations with developing PP

were found for caesarean section, gestation
period, gender of baby or pregnancy
complications. Significant association were
found for delivery complications and
primiparity for PP

No significant associations between socio-
economic factors, obstetric complications or
pregnancy complications and risk of PP
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Was there a particular experience that sparked your re-
search interests?

Growing up in a rural, low-income area, | always wondered
why some of my peers exhibited resiliency and thrived
amongst adversity while others experienced behavioral
issues and negative outcomes. | wanted to understand what
factors are protective against the development of maladap-
tive behaviors during youth, whether that be supportive
relationships with family and friends, individual well-be-
ing, or certain school or neighborhood environments. As
an undergraduate, | was given the opportunity to explore
these questions through two independent research proj-
ects (one including my honors thesis) and really developed
a passion for wanting to improve the lives of youth. In the
future, I hope to further my research and pursue a Ph.D. in
clinical psychology.

Who has been the most influential person in your life?

It's impossible to narrow down a single, most influential
person as I've been fortunate to have several people make
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several people: my parents and siblings for teaching me
kindness and perseverance; my friends and partner for al-
ways providing me with happiness, jokes, and motivation;
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of ongoing encouragement and moral support in my ac-
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ing me the tools to pursue my research interests.
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Being the first person in my family to graduate with a four-
year degree has definitely been my greatest accomplish-
ment so far. It's difficult to go into college without being
able to ask your parents about their experiences and hav-
ing to navigate the invisible rules of academia without
ever knowing there were rules in the first place. However,
with the support of several individuals inside and outside
of UNC, | was able to reach my goal of graduating with a
bachelor's degree and prove to myself that | am capable
of achieving my dreams.

Where do you see yourself in 10 years?

In 10 years, | hope to have a Ph.D. in clinical psychology and
be actively contributing to research in the field. | also hope
to mentor students and provide them with the same sup-
port I've been given. Besides that, | am open to the various
paths a Ph.D. in clinical psychology can take me. Overall, |

just hope I'm happy and making a positive impact!
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How Adolescents’ Resiliency Mitigates the Relation Between
Household Dysfunction and Maladaptive Behavior

Hannah Netschytailo?, Natasha Duell?, Mitchell Prinstien?, and Eva H. Telzer

Adverse childhood experiences (ACEs), such as household dysfunction,impact adolescents’externalizing and
internalizing behaviors. However, personal and interpersonal resilience factors may buffer the effects of ACEs
on adolescent psychopathology. The present study explored how specific resilience factors (i.e., personal
well-being, family connectedness, and peer connectedness) prospectively buffered against the negative
effects of household dysfunction on externalizing and internalizing behaviors. Household dysfunction was
measured by assessing parental incarceration, substance use, mental illness, and marital status. Participants
(52% female) included 176 adolescents with various racial and ethnic identities (White = 30%, Black =
23%, Hispanic/Latino = 35%, Multi-Racial = 9%, and 3% other racial/ethnic identities) aged 11-14 years old
during the first wave of data collection and 12-15 years old during the second wave. Results indicated that
household dysfunction served as a risk factor for adolescent externalizing behaviors at extremely low levels
of family connectedness. Furthermore, this finding suggests that higher levels of family connectedness may
be protective as these levels did not possess a significant association between household dysfunction and
externalizing behaviors. However, peer connectedness and well-being were not shown to be protective
against externalizing and internalizing behaviors. Per these results, prevention and intervention methods
for adolescent externalizing behaviors may be most successful when focusing on improving connections
within the family.

Keywords: adolescence, adverse childhood experiences, household dysfunction, maladaptive behavior,

resilience

Over two decades of research stemming from the Adverse
Childhood Experiences study (Felitti et al., 1998) has demon-
strated an association between adverse childhood experiences
(ACEs) and the development of maladaptive behaviors, such
as delinquency and inhibition (Quinn et al., 2019), that have
lasting negative impacts on development. Adversity can im-
pact adolescents in various contexts, including in their neigh-
borhood and within the home. The household and family en-
vironment, however, is particularly important when studying
adolescent behavior. Children develop coping mechanisms by
observing their caregivers’ behaviors and reacting to the emo-
tional climate of family members (Shapero & Steinberg, 2013).
Furthermore, dysfunction and stress felt within the household
context results in behavioral issues during adolescence (Racine
et al., 2020). Despite these risk factors, interpersonal and in-
dividual strengths may buffer against the negative effects of
ACEs on adolescent psychopathology (Shapero & Steinberg,
2013). Of particular interest are the ways in which adolescents’

connections and their own well-being protect them from the
effects of adverse experiences in childhood. In this paper, the
impact of household dysfunction on adolescent maladaptive
behavior and the protective nature of personal well-being and
connections with family and friends will be discussed.
Adolescence is an important developmental period during
which to study the effects of household dysfunction on psy-
chopathology, given the well-documented increase in exter-
nalizing and internalizing behaviors during the second decade
of life (Barzeva et al., 2019; Steinberg, 2008). Externalizing be-
haviors are those that are directed towards one’s environment
and include disruptive and delinquent acts, such as fighting,
rule-breaking, impulsivity, and inattention. Contrastingly, in-
ternalizing behaviors are those that are directed towards one-
self, and include inhibition and withdrawal actions, such as self-
harm, poor concentration, feelings of sadness, and avoiding
others (Willner et al., 2016). Given the heightened significance
of interpersonal relationships during adolescence (Barzeva
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et al,, 2019), connectedness with family members and peers
may be particularly effective in mitigating the consequences
of a negative household environment. Despite this, most prior
research has explored the effects of childhood experiences
on adolescent functioning or has asked adults to retrospec-
tively report on their adolescence. To this end, the present
study aimed to address this gap in the literature by examin-
ing whether well-being and connectedness with family and
peers mitigated the prospective association between house-
hold dysfunction and adolescent externalizing and internal-
izing behaviors.

Adverse Childhood Experiences

Prior research has identified ten common adverse child-
hood experiences falling under three distinct categories: abuse
(physical, emotional, and sexual), neglect (physical and emo-
tional), and household dysfunction (parent mental illness, in-
carceration of a relative, violent treatment of the mother, par-
ent substance use, and parent divorce) (Felitti et al., 1998). In
the original ACEs study, approximately two thirds of partici-
pants experienced at least one ACE, and one fifth experienced
at least three ACEs before the age of 18 (CDC, 2020). The prev-
alence of ACEs increases the risk for negative outcomes, in that
individuals with more ACEs are at an increased risk for nega-
tive mental and physical health outcomes than their counter-
parts with fewer ACEs (Sacks & Murphey, 2018).

Household Dysfunction

With aspects of household dysfunction being some of the
most prevalent ACEs individuals experience (Sacks & Murphey,
2018), there is a need to study household dysfunction further.
Composed of diverse variables within the home environment,
household dysfunction includes parent mental illness, the in-
carceration of a relative, violent treatment towards a moth-
er-figure, parent substance use, and the divorce of one’s par-
ents (Felitti et al., 1998). Exploring household functioning is
important due to its consistent impact on adolescents’ lives,
including their self-regulation of behavior (Bjorkenstam et al.,
2016). The specific aspects of household dysfunction within
this study and their impact on adolescents’ lives will be dis-
cussed in the following sections.

Parent Marital Status. As one of the most common ACEs
among individuals in the U.S. (Sacks & Murphey, 2018), paren-
tal divorce and separation has the potential to negatively im-
pact the behavioral development of a large number of ado-
lescents. Parental divorce and marital issues have been shown
to produce intense stress in adolescents’ lives, oftentimes re-
sulting in behavioral issues (Taanila et al., 2002). Before the
divorce or separation, the family structure may become un-
clear and adolescents are more likely to be included in their
parents’ conflict and tensions. Adolescents may sometimes
be overlooked or used as a means to win arguments against
the other parent, ultimately leading to the development of
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coping mechanisms that present behaviorally (Taanila et al.,
2002). Kelly (2002) found that adolescents with parents who
exhibited high-intensity arguments developed more external-
izing behaviors, such as aggression, and internalizing behav-
jors, such as having poor self-esteem, than their counterparts
experiencing low-intensity parental arguments. Furthermore,
single parents may have to work long hours due to the finan-
cial constraints of a single-income household, leaving adoles-
cents with increased unsupervised time and more opportu-
nities to exhibit delinquent behaviors. For example, Laughlin
(2013) found that 31.6% of 12-14 year-olds in single-father
homes were left unsupervised regularly, with 7 hours being
the average amount of time children were in unsupervised sit-
uations each week. Adolescents’ delinquent behaviors often-
times go unpenalized when they are left unsupervised for in-
creased periods of time, leading to the reinforcement of such
behaviors (Patterson & Stouthamer-Loeber, 1984). Overall, liv-
ing in a divorced or single-parent household may increase the
risk of adolescents’ internalizing and externalizing behaviors,
making this aspect of household dysfunction important to
study.

Parent Substance Use. Another aspect of household dys-
function that can negatively impact adolescent behavioral de-
velopment is parent substance use. Research has found that
children of parents with substance use disorders were at an
increased likelihood for externalizing and internalizing behav-
iors (Bountress & Chassin, 2015). Furthermore, research has
indicated that adolescents with parents who use substances,
including cigarettes, alcohol, and marijuana, are more likely
to use said substances themselves due to parental model-
ing or lack of discipline from intoxicated parents (Hops et al.,
1996). Adolescents’internalizing behaviors can be impacted by
their own substance use, since substances may impact men-
tal well-being (Hassan & Ali, 2011) and exacerbate the symp-
toms of present affective disorders (Quello et al., 2005). Ad-
ditionally, being under the influence of substances may alter
adolescents’ behavior, leading to engagement in delinquent
and externalizing behaviors (D’Amico et al., 2008). For exam-
ple, D’Amico et al. (2008) found that adolescents who used
substances were more likely to engage in delinquent behav-
ior, such as fighting and vandalism, in the future.

Parent Depression. As substance use oftentimes coincides
with mental illness, it is important to explore how parent de-
pression impacts adolescent behavior as well. Previous re-
search has suggested that the quality of one’s parenting may
also become impaired when experiencing depression (Rut-
ter, 1990; Hanington et al., 2010). Thus, children may develop
strained relationships with their depressed parent or experi-
ence a lack of guidance from a parental figure, potentially im-
pacting how they behave. Furthermore, having a depressed
parent can create stress in adolescents’ lives due to a lack of
parental consistency, warmth, and responsiveness that may
occur as a result of the depression (Langrock et al., 2002). The
stress that adolescents subsequently feel puts them at risk for
developing behavioral issues as a means to cope, including



externalizing and internalizing behaviors. For example, Lan-
grock et al. (2002) found that children of parents with depres-
sion exhibited higher rates of aggressive, anxious, and de-
pressive behaviors than children without depressed parents.
Additionally, past studies have suggested that characteristics
of depression may be passed genetically from parent to child
(Hanington et al., 2010). As a result, it is possible that inter-
nalizing behaviors may be more prevalent among adolescents
with depressed parents than their counterparts with parents
not possessing a mental illness.

Parent Incarceration. Another aspect of household dys-
function that has been shown to impact adolescent behavior
is the incarceration of a parent. Not only do children of incar-
cerated individuals oftentimes feel abandoned by and sep-
arated from their parents, but they also usually experience
stigma and negative financial implications from this paren-
tal absence (Aaron & Dallaire, 2010). Furthermore, they may
have been exposed to their parents’illegal behaviors or have
had increased unsupervised time due to their parents being
away, increasing the opportunity for delinquent behaviors to
occur (Aaron & Dallaire, 2010). Compared to their peers with-
out an incarcerated parent, adolescents with an incarcerated
parent exhibited more externalizing behaviors such as being
“disobedient at home” and threatening others, and internal-
izing behaviors such as being “self-conscious or easily embar-
rassed”and worrying (Boch et al., 2019). Overall, prior research
shows that aspects of household dysfunction negatively im-
pact adolescents’ lives and behavior, making it an imperative
topic to explore.

Behavior During Adolescence

In general, adolescents become more likely to engage in risky
behaviors and develop mental ilinesses as a result of neural
changes in areas such as the prefrontal cortex, the area re-
sponsible for inhibition and decision-making, during puberty
(Selemon, 2013). Thus, externalizing and internalizing behav-
iors may significantly increase during adolescence, making this
an important period of development during which to study
psychopathology. Negative consequences can result from
these behaviors, including incarceration, substance use dis-
orders, and decreased academic performance (Odgers et al.,
2008). These consequences can have long-term effects; there-
fore, it is important to contribute to research on lessening the
occurrence of externalizing and internalizing behaviors.

Resilience

Resilience factors may mitigate the association between
household dysfunction and behavioral issues. These factors
can be broadly defined as characteristics that protect indi-
viduals from the negative effects of life occurrences (Sagone
& De Caroli, 2014).
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Family and Peer Connectedness

Developed as part of the Positive Youth Development
framework, the 7 C’s of resilience cover a broad range of these
strengths — including competence, confidence, connection,
character, contribution, coping, and control — that may help
adolescents thrive despite adversity (Ginsburg, 2020). Although
all 7 C's of resilience are impactful for overcoming adversity,
connectedness is particularly important to study, as quality
and supportive relationships with parents and peers can im-
pact adolescents’ behavioral regulation (McCormick et al., 2016;
Steinberg, 2001; Brown & Larson, 2009). This impact may be
due to the increased neural sensitivity to social relationships
that occurs during adolescence (Barzeva et al., 2019; Stein-
berg, 2008). However, connections between adolescents and
their parents and peers may vary in influence. As adolescents
age, reliance for support from their parents shifts to their peers
(Nickerson & Nagle, 2005). When determining the protective-
ness of relationships and support, it is important to consider
the different influences of adolescents’ parents and peers.

Personal Well-being

Furthermore, individual resilience factors are important
for protection from adversity and its effect on behavioral de-
velopment. Personal resilience factors protect against delin-
quent behaviors in a cumulative manner, where adolescents
who possess more of these factors are less likely to engage in
maladaptive behaviors (Smith et al., 1995). For example, past
research indicates that high levels of well-being and life sat-
isfaction served as a protective factor for internalizing behav-
iors (Dekovi¢, 1999). Well-being can be broadly defined as the
state of having psychological, social, and physical needs met
in a way where challenges are able to be overcome (Dodge
etal, 2012). Overall, well-being may be protective as it incor-
porates both physical and psychological health.

Current Study

To explore the impact of individual and social resilience
factors on the development of maladaptive behaviors in ado-
lescence, this study examines the buffering effects of well-be-
ing and connectedness to one’s family and peers against the
association between household dysfunction (categorized by
parent incarceration, parent depression, parent substance
use, and parent divorce) and adolescent externalizing and in-
ternalizing behaviors across time. It is hypothesized that ad-
olescents scoring higher on household dysfunction exhibit
more externalizing and internalizing behaviors, but only in
the context of low well-being and low peer and family con-
nectedness. Support for this hypothesis would indicate that
personal and interpersonal resilience factors could protect
against the prevalence of externalizing and internalizing be-
haviors in adolescence, despite possible dysfunction in ado-
lescents’ homes.
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Methods

Participants

176 participants (52% female) were recruited from middle
schools in rural North Carolina as part of a longitudinal study
examining adolescent brain development and behavior (Neu-
roTeen Study, Pl: Eva Telzer). Participants were from diverse ra-
cial and ethnic backgrounds (White = 30%, Black = 23%, His-
panic/Latino = 35%, Multi-Racial = 9%, and 3% other racial/
ethnic identities). In the first wave of data collection, partici-
pants ranged in age from 11-14 years old (M= 12.4, SD = .643).
In the second wave of data collection, participants ranged in
age from 12-15 years old (M= 13.7, SD = .576).

Thirty participants did not continue in the second wave of
data collection. Listwise deletion was implemented; therefore,
individuals who did not participate during the second wave
were still included in the final sample population and analy-
ses. Furthermore, independent samples t-tests indicated that
participants who did not participate in the second wave did
not differ from their peers on any main study variables, sug-
gesting data were missing at random.

Procedure

Procedures were approved by the local Institutional Re-
view Board and parental consent and adolescent assent were
obtained. Adolescent participants and a parent or caregiver
completed a self-report questionnaire during an in-person
session through Qualtrics as part of the larger study, which
also included behavioral measures and fMRI. Furthermore, a
trained research assistant was present to answer questions and
troubleshoot technological issues while surveys were com-
pleted. Research assistants did not look at the questionnaires
as they were being filled out to provide a sense of privacy. For
the current study, only self-report data were used. Data were
collected at two different time points separated by approxi-
mately one year except for the connectedness and household
dysfunction measures, which were only taken at time 1, and
the well-being measure, which was only taken at time two.

Measures

To index adolescent externalizing and internalizing behav-
iors, the Child Behavior Checklist was used because it is one
of the most widely used measures of youth emotional and be-
havioral problems and has demonstrated strong validity across
samples (Ebesutani et al., 2010). Household dysfunction was
measured using various measures capturing parent depres-
sion, incarceration, substance use, and marital status. These
items were chosen because they overlapped with the various
aspects of family dysfunction outlined by the original ACEs
study (Felitti et al., 1998). Finally, well-being and peer and fam-
ily connectedness were measured as indicators of resilience.
Given the methodological constraints of the study, it was not
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possible to index all 7 C's of resilience previously described
(Ginsburg, 2020). However, it was felt that a general index of
well-being would capture positive psychological functioning
and resilience more broadly (Sagone & De Caroli, 2014).
Externalizing behaviors. The Child Behavior Checklist
(CBCL) externalizing subscale was used to measure adoles-
cent self-reported delinquent and dysfunctional behaviors
(Achenbach & Rescorla, 2001). The CBCL externalizing sub-
scale included 32 items (a = .876). Adolescent participants
reported on a 3-point scale from 0 (not true) to 2 (very true
or often true) regarding how true certain behaviors were for
them in the past 6 months (e.qg., “I physically attack people”).
Higher scores indicated greater externalizing behaviors.
Internalizing behaviors. The Child Behavior Checklist
(CBCL) internalizing subscale was used to measure adoles-
cent self-reported anxious and withdrawn behaviors, in addi-
tion to somatic complaints (Achenbach & Rescorla, 2001). The
CBCL internalizing subscale included 30 items (a = .884). Ad-
olescent participants reported on a 3-point scale from 0 (not
true) to 2 (very true or often true) regarding how true certain
behaviors were for them in the past 6 months (e.g., “I cry a
lot”). Higher scores indicated greater internalizing symptomes.

Household Dysfunction

A cumulative risk score composed of parent incarceration,
parent depression, parent substance use, and parent marital
status was created to calculate the level of household dys-
function for each participant at Time 1 of data collection. For
each individual variable, a score of 0 or 1 was given based on
the parents’ questionnaire answers. With parent incarceration,
0 was given if the parent had never been incarcerated, and 1
if the parent had been incarcerated at least once in their life.
For parent depression, 0 was given if the parent scored be-
low 12 out of 26 on the Short Mood and Feelings Question-
naire (SMFQ), and 1 if the parent scored 12 or above. This cut-
off value was determined by the SMFQ scoring guidelines for
identifying depression (Angold et al., 1995). For parent sub-
stance use, a score of 0 was given if the parent had never en-
dorsed the use of a substance in the previous year, and 1 if
they had used any substance over the past year. Finally, for
parent marital status, a score of 0 was given if the parent was
married, and 1 if the parent was single. Scores for each of the
individual variables were summed to create a score for level
of household dysfunction, with scores ranging from 0 (no risk
factors endorsed) to 4 (all risk factors endorsed). The average
score for household dysfunction was 0.98, indicating a low
mean level of household dysfunction among participants.

Parent Incarceration. Parents of adolescent participants
self-reported their offending history, including whether they
had ever been arrested. Parents reported either 1 (yes) or 2
(no) regarding if they had ever been arrested.

Parent Depression. The SMFQ for depression was used to
measure parent-reported symptoms of depression (Thabrew
et al., 2018). The SMFQ for depression included 13 items (a =



.855). Parents reported on a 3-point scale from 0 (not true) to
2 (true) regarding their feelings and actions in the past two
weeks (e.g., “I felt miserable or unhappy”).

Parent Substance Use. A Health Risk Behaviors (HRB) scale
was used to measure parents’ reports of the average number
of days per year that they used any of the following: e-ciga-
rette, tobacco cigarette, alcohol, marijuana, pharmaceuticals
without a prescription, and hard drugs (e.g., meth, heroin, LSD,
etc.). Parents reported the frequency of their substance use
over the past year on the following scale: 0 days, 1 to 2 days,
3to 11 days, 1 day per month, 2 to 3 days per month, 1 day
per week, 2 days per week, 3 to 4 days per week, 5 to 6 days
per week, or every day.

Parent Marital Status. Parents of adolescent participants
self-reported their marital status. Parents originally reported
on a variety of statuses, such as widowed or divorced. How-
ever, the scale was condensed to either 0 (married) or 1 (sin-
gle) for analyses. Parents were considered single if they were
not romantically involved with anyone, including those with
a deceased spouse.

Resilience Factors

Well-Being. Adolescents self-reported their well-being
during Time 2 of data collection using a 5-item scale (a = .877).
Adolescents reported on a 6-point scale from 1 (never) to 6 (ev-
eryday) regarding their feelings in the past month (e.g., “sat-
isfied”and “that your life has a sense of direction or meaning
to it”).

Connectedness. Identical items were used for the Family
Identity and Peer Identity measures at Time 1 of data collec-
tion. The Family Identity measure was used to determine how
connected adolescents felt to their family in general (Hardway
& Fuligni, 2006). The Family Identity measure included 3 items
(a=.611). Adolescents self-reported on a 5-point scale from 1
(strongly disagree) to 5 (strongly agree) regarding their con-
nectedness to their family (e.g., “I feel a sense that | person-
ally belong in my family”).

The Peer Identity measure was used to determine how
connected adolescents felt to their friends (Hardway & Fuligni,
2006). The Peer Identity measure possessed 3 items (a =.559).
Adolescents used a self-report scale from 1 (strongly disagree)
to 5 (strongly agree) to indicate their connectedness to their
friends in general (e.g., “My friends are important to the way
I think of myself as a person”).

Method of Analysis

Moderation analyses were conducted to evaluate the in-
teractive association between resilience factors and household
dysfunction with later externalizing and internalizing behav-
iors. Separate analyses were conducted for each outcome (in-
ternalizing and externalizing) and for each moderator (i.e., fam-
ily connectedness, peer connectedness, and well-being). All
analyses adjusted for Time 1 psychopathology (externalizing
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or internalizing behaviors), race/ethnicity (with white omitted
as the reference category), and gender (with female omitted
as the reference category).

The first step of the regression analyses included Time 1
psychopathology (externalizing or internalizing behaviors),
race/ethnicity, and gender as covariates. The second step of
the analyses included the main effects of resilience factors
(personal well-being, family connectedness, and peer con-
nectedness, respectively) and household dysfunction. The fi-
nal step of the analyses included the interaction between the
resilience factors and household dysfunction.

Results

Descriptive Information

Descriptive statistics and correlations are presented in ta-
bles 1 and 2, respectively. An independent samples t-test was
conducted to evaluate gender differences in externalizing and
internalizing behaviors. Externalizing behavior scores did not
significantly differ between males (M =43.52, SD=11.34) and
females (M =45.78, SD=12.38) (t(137) =-1.117, ns). Internaliz-
ing behavior scores did significantly differ between males (M =
45.69, SD=11.67) and females (M =52.10, SD=14.21) (t(137)
=-2.894, p =.004), with females exhibiting significantly more
internalizing behaviors than males. A univariate ANOVA was
conducted to evaluate whether externalizing and internaliz-
ing behaviors differed across racial/ethnic groups (grouped
as Hispanic/Latinx, Black, White, and Other). The results indi-
cated there were no significant differences in externalizing be-
haviors (F(135) = .688, ns) and internalizing behaviors (F(135)
=.075, ns) across racial/ethnic groups.

Additionally, a paired samples t-test was conducted to
evaluate whether externalizing and internalizing behaviors
changed across time for participants. Externalizing behavior
scores did significantly decrease from Time 1 (M = 49.80, SD
=9.44) to Time 2 (M =44.68, SD=11.94) (t(137) = 6.640, p <
.001). Furthermore, internalizing behavior scores did signifi-
cantly decrease from Time 1 (M =57.28, SD = 10.98) to Time 2
(M =48.90, SD = 13.38) (t(137) = 8.530, p < .001).

Well-Being
Externalizing Behaviors

Results from the examination of the association between
well-being with household dysfunction and externalizing be-
haviors indicated no significant main effect of household dys-
function on externalizing behaviors. Additionally, the main
effect of well-being on externalizing behaviors was not sig-
nificant. Finally, the interaction between household dysfunc-
tion and well-being was not significant.
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Internalizing Behaviors

The examination of the association between well-being
with household dysfunction and internalizing behaviors indi-
cated no significant main effect of household dysfunction on
internalizing behaviors. Additionally, the main effect of well-be-
ing on internalizing behaviors was not significant. Finally, the
interaction between household dysfunction and well-being
was not significant.

Family Connectedness

Externalizing Behaviors

Results from the examination of the association between
family connectedness with household dysfunction and exter-
nalizing behaviors indicated adolescents who had higher lev-
els of family connectedness exhibited fewer externalizing be-
haviors than their counterparts who possessed lower levels of
family connectedness. The main effect of household dysfunc-
tion on externalizing behaviors was not significant. The inter-
action between household dysfunction and family connect-
edness was statistically significant. All regression coefficients
are presented in Table 3.

This interaction between household dysfunction and fam-
ily connectedness was probed by examining Johnson-Neyman
significance regions in SPSS PROCESS (see supplemental table
S1). Results indicated that household dysfunction was asso-
ciated with greater externalizing behaviors only at extremely
low levels of family connectedness (approximately 2 SD below
M). However, at higher levels of family connectedness, the as-
sociation between household dysfunction and externalizing
behaviors was no longer significant. See Figure 1 for a visual
of the simple slopes and the corresponding statistics.

Internalizing Behaviors

Results from the examination of the association between
family connectedness with household dysfunction and in-
ternalizing behaviors indicated no significant main effect of
household dysfunction on internalizing behaviors. Addition-
ally, the main effect of family connectedness on internaliz-
ing behaviors was not significant. Finally, the interaction be-
tween household dysfunction and family connectedness was
not significant.

Peer Connectedness

Externalizing Behaviors

Results from the examination of the association between
peer connectedness with household dysfunction and external-
izing behaviors indicated no significant main effect of house-
hold dysfunction on externalizing behaviors. However, the
main effect of peer connectedness on externalizing behav-
iors was significant, with higher levels of peer connectedness
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being associated with greater externalizing behaviors. Finally,
the interaction between household dysfunction and peer con-
nectedness was not significant.

Internalizing Behaviors

Results from the examination of the association between
peer connectedness with household dysfunction and internal-
izing behaviors indicated no significant main effect of house-
hold dysfunction on internalizing behaviors. Additionally, the
main effect of peer connectedness on internalizing behaviors
was not significant. Finally, the interaction between household
dysfunction and peer connectedness was not significant.

Discussion

Dysfunction within the household environment can exac-
erbate the development of externalizing and internalizing be-
haviors during adolescence (Bjorkenstam et al., 2016; Sacks &
Murphey, 2018). However, individual and social protective fac-
tors, such as adolescents’ well-being and family and peer con-
nectedness, have the potential to buffer against these behav-
ioral effects (Shapero & Steinberg, 2013). The results revealed
that the association between household dysfunction and ex-
ternalizing behaviors was not significant among adolescents
with higher levels of family connectedness. This observed pro-
tective effect of family connectedness on externalizing behav-
iors aligns with previous literature indicating that high levels
of family connectedness are associated with fewer maladap-
tive behaviors (Foster et al., 2017; Willems et al., 2020). Fur-
thermore, past research has suggested that at-risk adolescents
possessing better connections with their parents show fewer
conduct issues (Foster et al., 2017). This positive behavioral
impact may be a result of connections with others, especially
parents, leading to a sense of belonging, improved commu-
nication, and belief in oneself (Foster et al., 2017). It is noted
that even though family connectedness and household dys-
function are inherently related, the only significant correla-
tion between family connectedness and an aspect of house-
hold dysfunction was marginal, reducing concerns about the
collinearity of the two variables.

One reason family connectedness may be protective is
that being connected and involved with one’s family has been
shown to increase coping skills and decrease mental distress
when experiencing mental health issues (Boritz et al., 2021).
Another mechanism by which family connectedness may min-
imize maladaptive behaviors is self-control, which is impli-
cated in the expression of externalizing behaviors (Gottfred-
son & Hirschi, 1990). Findings from prior studies have shown
that family connectedness cultivates the development of be-
havioral self-control, such that adolescents with higher levels
of family connectedness exhibit better impulse control (Wil-
lems et al., 2020). Nevertheless, it is important to acknowl-
edge that this finding was likely driven by a small subset of
the sample who showed low levels of family connectedness.



Therefore, it is important for future research to replicate this
finding.

It is possible that family connectedness did not impact
internalizing behaviors due to the potential inheritability of
depressive symptoms (Hanington et al., 2010). Thus, adoles-
cents may have already exhibited internalizing behaviors, in-
cluding being withdrawn from other people, and connec-
tions with others would possibly not have an impact on their
behaviors. Future research should look at the role of paren-
tal depression to account for the potential inheritance of de-
pression. Additionally, there was a significant correlation be-
tween family connectedness and internalizing behaviors at
Time 1, suggesting that this association is concurrent rather
than longitudinal.

In addition, peer connectedness was not found to be a
protective factor for externalizing and internalizing behaviors.
Rather, the results indicated that higher levels of peer connect-
edness were associated with greater externalizing behaviors.
This finding may have been due to the possible confound of
peer norms. Prior research has indicated that adolescents of-
tentimes choose friends with similar levels of maladaptive be-
haviors (Franken et al., 2016), suggesting that adolescents with
varying levels of externalizing behaviors have friends with sim-
ilar behaviors. Thus, adolescents’ connections with their peers
would not be protective against externalizing behaviors, due
to the established norms of their peer group. The confound-
ing effect of peer norms may also explain why there was no
association between peer connectedness and internalizing
behaviors.

An unexpected finding in this study was that household
dysfunction did not have a significant effect on adolescents’
future externalizing and internalizing behaviors. Past research
suggests that adverse childhood experiences, including dys-
function within the household, impact future psychopathology
(Bjorkenstam et al., 2016; Sacks & Murphey, 2018). However,
this finding may be due to the household dysfunction study
variables not capturing the full nature of household dysfunc-
tion. Previous literature on ACEs and household dysfunction
has included variables of violence against the mother-figure
(Felitti et al., 2019), a factor that was not measured in the cur-
rent study. It is possible that due to this limitation, the house-
hold dysfunction variable explored in the current study was
missing a significant aspect of household dysfunction.

Additionally, this finding may have been due to the study’s
timespan of one year being too short to examine the behav-
ioral effects of household dysfunction. Prior research has
suggested that adverse childhood experiences, including
household dysfunction, have long-term consequences on in-
dividuals’ well-being and functioning during adulthood (Anda
et al., 2004). Therefore, extending the length of the study to
late adolescence or adulthood may have resulted in an impact
of adolescents’ household dysfunction on their behavioral de-
velopment. Furthermore, this study only looked at the effects
of household dysfunction among middle school-aged children,
rather than older adolescents. Current literature suggests that
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adverse experiences, such as household dysfunction, impact
children and adolescents differently (Turner et al., 2020); how-
ever, less is known about the effects of household dysfunction
across adolescence. It is possible that, as adolescents age and
gain more independence from their parents, their emotional
and behavioral response to household dysfunction changes
or becomes more apparent.

Additionally, personal well-being was not found to have
a significant impact on the development of externalizing and
internalizing behaviors. This finding may be due to the con-
trasting nature of well-being as a form of resilience after ad-
verse occurrences. In some instances, experiencing adver-
sity during childhood is associated with lower resilience, and
in others adversity provides the opportunity for individuals
to develop coping mechanisms and resilience-focused skills
(Harms et al., 2018). In essence, adversity can either be the
reason one develops resilience or why they do not overcome
difficulties. As such, it is possible that participants in the cur-
rent study did not develop individual resilience-skills and their
well-being was not a strong enough protective factor. In addi-
tion, the well-being variable did not fully capture the range of
the 7 C’s of resilience defined in the positive youth develop-
ment literature (Ginsburg, 2020). Although personal well-be-
ing has a positive impact on behavioral development (Hoyt et
al., 2012), well-being has not been identified as a part of the
7 C's of resilience in prior research.

Strengths and Limitations

There are several limitations of this study that are import-
ant to consider when interpreting the results. One limitation
was that, overall, parents endorsed relatively low levels of
household dysfunction, as indicated by scores on parental
depression, incarceration, substance use, and marital status.
This low endorsement of household dysfunction among par-
ticipants likely biased the results for the association between
household dysfunction and adolescents’ psychological out-
comes. Furthermore, the low rates of household dysfunction
suggest the sample used in this study is not representative of
the broader population. National epidemiological reports on
childhood adversity have indicated that 20.1% of children ex-
perienced divorce or parental separation, 10.7% experienced
household substance use, 8.6% experienced household men-
tal illness, and 6.9% had an incarcerated parent (Child and Ad-
olescent Health Measurement Initiative, 2013). As such, future
research should replicate the current study using larger, more
nationally representative samples.

An additional limitation in this study was that the house-
hold dysfunction variables were only explored in the partici-
pants’ parents who attended the study session with them. It
is possible that other adults in the household, or even other
members such as siblings, may have contributed to household
dysfunction, yet were not explored in this study. Additionally,
the parent incarceration variable only explored whether the
parent had ever been incarcerated, not whether they had been
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incarcerated recently or during their child’s lifetime. It is im-
portant to consider the timing of parents’incarceration, since
parents who were incarcerated before having their child may
have had less of a contribution to household dysfunction than
if they were recently incarcerated.

Another limitation in this study was that it was only one
year long due to the practical constraints of administering
questionnaires. Future research should replicate the current
study longitudinally across additional, larger time points. Ad-
ditionally, this study only explored the study variables among
adolescents aged 11-15 years old, due to the constraints of us-
ing data from a larger study. It would be useful to study the
same research questions among adolescents of older ages in
the future to compare how the effects of household dysfunc-
tion and resilience factors might change in older populations.

Despite these limitations, a strength of the study was the
exploration of both individual (well-being) and environmen-
tal (family and peer connectedness) resilience variables. This
variety of resilience variables allowed for the investigation of
protective factors occurring in multiple domains of adoles-
cents’ lives. Additionally, participants were diverse in terms
of gender identity and racial/ethnic backgrounds, allowing
the current study to capture the experiences of adolescents
from diverse backgrounds. Finally, the examination of adoles-
cents’ externalizing and internalizing symptoms across two
time points provided greater confidence in the directionality
of the associations between family connectedness and ado-
lescent psychopathology.

Conclusions

Overall, results from this study suggest that household
dysfunction is a risk factor for future externalizing behaviors
among adolescents with extremely low levels of family con-
nectedness. However, high family connectedness may serve
as a protective factor against the development of externaliz-
ing behaviors. This effect is not seen to be true for adolescents’
internalizing behaviors. Surprisingly, peer connectedness and
personal well-being were not found to be as protective in na-
ture as indicated in previous literature, suggesting that inter-
vention and prevention methods for externalizing behaviors
that focus on improving relationships within the family may
be most successful. Despite adolescence being a period when
youth oftentimes rely more on their peers for support (Nicker-
son & Nagle, 2005), these results suggest that parents and fam-
ily members are still influential for behavioral development,
possibly more than that of adolescents’ peers. As such, par-
ents and family members should strive to foster connected-
ness with adolescents in order to decrease the development
of externalizing behaviors. All in all, family connectedness is
an important influence on adolescent behaviors; however,
dysfunction within the home and its behavioral effects are
complex, clearly revealing a need for future research in this
domain.
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Table 1

Appendix

Descriptive statistics for primary study variables.

Descriptives Min Max M sD
T1 Externalizing Behaviors 34 72 4995 9.245
T2 Externalizing Behaviors 29 91 4469 11901
T1 Internalizing Behaviors 33 78 56.67 11.398
T2 Internalizing Behaviors 27 90 4901 13392
Parent Depression 0 24 3.766 4172
Parent Substance Use 0 567 806 1.007
T2 Well-being 1 6 4.444 1.26
T1 Family Connectedness 2 5 4279 699
T1 Peer Connectedness 233 5 4.046 712

Note. Parent depression and parent substance use are parent-re-
ported, whereas every other measure is teen-reported.

Table 2

Correlations among primary study variables.

RESILIENCY AND BEHAVIOR

Table 3

Regression Analysis for Household Dysfunction Predicting Ex-
ternalizing Behaviors (Family Connectedness)

Step Variable B SE(B) 5td.bd R?
1 T1 Externalizing 882 {087 702 496
Male -1938 1633 -.082
Black 101 2301 003
Hispanic 2441 2036 096
Other -1330 2581 -.040
2 Household Dysfunction 207 066 015 401
3 Family Connectedness 1572 1.25 .09 404

4 Dysfunction x Family Connectedness -2.951" 1449 -.909 509

Note.Time 1 externalizing behaviors, gender and race/ethnicity are
control variables. “White” was omitted as the race/ethnicity refer-
ence group. Household dysfunction is parent-reported. Dysfunction
x Family Connectedness is the interaction between household dys-
function and family connectedness. * p < .05; ** p < .01; *** p < .001

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1. T1 Externalizing - 6637 524 3747 2477 -134 236" 095 .063 -027 262 143 -.084 -042 -031 -.089
2. T2 Externalizing - 402 682" -063 071 -247 0 -042 03 132 1087 (087 -.107 024 -022 -.005
3. T1 Internalizing -- A6 -1717 -084 19T 03 .069 042 2317 037 -.062 033 -047  -2327
4. T2 Internalizing - -0 033 -172 -13 022 06 177 0 002 017 -.04 2407
5. T1 Family Connect. - 4197 340°° -077  -2577 -04 -039 -066 075 -035 046 -.003
6. T1 Peer Connect. -- 091 1737 -.074 023 0835 07 -021 028 -.109 -.005
7. Well-being -- on 034 026 05 -042 1003 -055 139 176
8. Parent Depression - 042 116 197 077 -073 -019 017 -111
9. Parent Marital Status - 224 09 -2727 3307 017 -.082 -.138

10. Parent Incarceration
11. Parent Substance Use
12. White

13. Black

14. Hispanic/Latinx

15. Other

16. Male

- 2797 -0 230 -143 033 -045
- 229 1063 -238"  -057 -.0035

- -3627 -4787 2427 002

- -4017 2203 -015

- -268  -.051

- -036

Note. Parent depression, marital status, incarceration, and substance use are parent-reported, whereas every other measure is teen-re-

ported; connect = connectedness.

* p<.05;** p<.01; ** p<.001
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Table 4

Regression Analysis for Household Dysfunction Predicting Internaliz-
ing Behaviors (Family Connectedness)

Step Variable B SE(B) Std. & R3
1 T1 Internalizing 67 093 58 367
Male -2928 20490 -115
Black 228 2.76 073
Hispanic 1494 2448 055
Other -1.079 3125 -.030
2 Household Dysfunction -.008 1.18 -.062 365
3 Family Connectedness J92 1.508 042 36

4 Dsfunction x Family Connectedness -1441 1071 -412 338

Note. Time 1 internalizing behaviors, gender and race/ethnicity are control vari-
ables. “White” was omitted as the race/ethnicity reference group. Household
dysfunction is parent-reported. Dysfunction x Family Connectedness is the in-
teraction between household dysfunction and family connectedness.

Table 5

Regression Analysis for Household Dysfunction Predicting Externaliz-
ing Behaviors (Peer Connectedness)

Step Variable B SE@B) Std.b R?
1 T1 Externalizing 882 087 702 496
Male -1.938 1633  -082
Black 101 2301 .003
Hispanic 2441 2.036 096
Other -1.330 2581 -.040
2 Household Dysfunction 207 966 015 491
3 Peer Connectedness 2915 1181 176 515
4 Dysfunction x Peer Connectedness -1.320 1339 -401 515

Note. Time 1 externalizing behaviors, gender and race/ethnicity are control
variables. “White” was omitted as the race/ethnicity reference group. House-
hold dysfunction is parent-reported. Dysfunction x Peer Connectedness is the
interaction between household dysfunction and peer connectedness. * p < .05;
® p< 01;%* p< 001
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Table 6

Regression Analysis for Household Dysfunction Predicting Internaliz-
ing Behaviors (Peer Connectedness)

Step Variable B SE(B) 5td.& Fied
1 T1 Internalizing .67 093 58 367
Male -2928 2049 -115
Black 2.28 2,76 073
Hispanic 1494 2448 055
Other -1.079 3125 -.030
2 Household Dysfunction -.008 1.18 -.062 365
3 Peer Connectedness 66 1.439 037 36
4 Dysfunction x Peer Connectedness 1434 1.681 405 338

Note.Time 1 internalizing behaviors, gender and race/ethnicity are control vari-
ables.“White” was omitted as the race/ethnicity reference group. Household dys-
function is parent-reported. Dysfunction x Peer Connectedness is the interac-
tion between household dysfunction and peer connectedness.

Table 7

Regression Analysis for Household Dysfunction Predicting Externaliz-
ing Behaviors (Well-being)

Step Variable B SE(B) Std. b R?
1 T1 Externalizing 029 102 72 513
Male -2221 1933 -089
Black 596 2638 02
Hispanic 2228 2432 082
Other -2341 3127 -064
2 Household Dysfunction 38 1221 026 508
3 Well-being -1.195 835 -119 514
4 Drysfunction x Well-being -1.4 963 -.468 521

Note. Time 1 externalizing behaviors, gender and race/ethnicity are control vari-
ables. “White” was omitted as the race/ethnicity reference group. Household
dysfunction is parent-reported. Dysfunction x Well-being is the interaction be-
tween household dysfunction and adolescent well-being.
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Table 8

Regression Analysis for Household Dysfunction Predicting Internaliz-
ing Behaviors (Well-being)

Step Variable B SE(B) 5td.? R?
1 T1 Internalizing J74 01 653 473
Male -3591 2237 -135
Black 212 2.004 067
Hispanic 1.605  2.004 055
Other -1696 3488  -043
2 Household Dysfunction -.105 1.369 -.007 466
3 Well-being -1072 0908  -100 469
4 Drysfunction x Well-being 6242 5139 394 473

Note. Time 1 internalizing behaviors, gender and race/ethnicity are control vari-
ables. “White” was omitted as the race/ethnicity reference group. Household
dysfunction is parent-reported. Dysfunction x Well-being is the interaction be-
tween household dysfunction and adolescent well-being.

Figure 1
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The figure is composed of four graphs, each for a level of adolescent-reported family
connectedness: one and two standard deviations below the mean, at the mean, and
one standard deviation above the mean. A graph for family connectedness at two
standard deviations above the mean was excluded as it possessed zero data points.
Household dysfunction, which was composed of parent-reported variables of par-
ent mental illness, marital status, substance use, and incarceration, ranged from low
to high. Externalizing behaviors, self-reported by adolescent participants, ranged
from low to high. For the graph with adolescents possessing family connectedness
two standard deviations below the mean level, as household dysfunction increased
adolescent externalizing behaviors increased as well. The other levels of family con-
nectedness did not show a significant association between household dysfunction
and externalizing behaviors.
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Supplemental Material

Table S1
Conditional effect of household dysfunction at values of the family
connectedness
95% Confidence Interval
Values of Family SE
Connectedness (T1) B (B) t p Lower Bound Upper Bound
2.667 4914 2424 2027 0.045 0.104 9724
2783 4569 2270 2013 0.047 0.066 9.073
2.900 4225 2118 1995 0049 0.023 8427
2958 4055 2044 1984 0050 0.000 8111
3.017 3881 1969 1971 0.052 -0.025 7.787
3.133 3537 1823 1940 0.055 -0.080 7.153
3.250 3192 1681 1899 0.061 -0.144 6.528
3367 2848 1546 1.843 0.068 -0.218 5914
3483 2504 1417 1767 0.080 -0.307 5314
3.600 2159 1297 1665 0099 -0.414 4733
3717 1.815 1190 1526 0.130 -0.545 4175
3.833 1.471 1098 1340 0.183 -0.707 3.649
3.950 1.126 1.026 1098 0.275 -0.909 3161
4.067 0.782 0978 0800 0426 -1.158 2722
4183 0438 0958 0457 0649 -1.462 2338
4300 0094 0987 0097 0923 -1.826 2.013
4417 -0.251 1006 -0.249 0.804 -2.246 1.744
4.533 -0.595 1070 -0.556 0.579 -2.717 1.527
4.650 -0.939 1155 -0.813 0418 -3.231 1.352
4.767 -1.284 1257 -1.021 0.310 -3.778 1.211
4 883 -1.628 1373 -1.186 0.239 -4.352 1.096
5.000 -1972 1499 -1316 0.191 -4.946 1.001

Note. Results obtained using Johnson-Neyman regions of significance output from SPSS
PROCESS Version 3.4 (Hayes, 2019)
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Sydney H. White, BA

Johns Hopkins University

Sydney H. White graduated with departmental honors from Johns
Hopkins University with a Bachelor of Arts in Psychology and a mi-
nor in Spanish for the Professions in December 2021. As an under-
graduate, Sydney was a research assistant in Dr. Fernando Goes’
lab at the Johns Hopkins Mood Disorders Center, studying Ket-
amine versus Electroconvulsive Therapy (ECT) as treatments for
Major Depressive Disorder. During the summer of 2021, Sydney
was selected to participate in a National Science Foundation Re-
search Experience for Undergraduates, through which she com-
pleted her research and paper. While at Johns Hopkins, she spent
much of her time working to improve mental health and equal ac-
cess to adequate health care in the Baltimore community, primar-
ily through her work interpreting at vaccine sites and translating
food stamp applications for the Hispanic population of Maryland.
She currently works as a research coordinator under Dr. Roland
Griffiths at the Johns Hopkins Center for Consciousness and Psy-
chedelics Research, primarily on the Anorexia Nervosa study. Af-
ter working in a post-baccalaureate position, she hopes to pur-

sue her Ph.D. in Clinical Psychology.

Was there a particular experience that sparked your re-
search interests?

An experience that sparked my research interests was my
work at the Johns Hopkins Mood Disorders Center! This
was my first glimpse into the realm of clinical research,
as | worked on a study comparing the use of electrocon-
vulsive therapy (ECT) and intravenous ketamine for treat-
ment-resistant depression. Shadowing ketamine infusions
showed me how life-changing research can be for individu-
als who, previously, had lost hope for potential treatments,
and from then on, | knew | wanted to pursue groundbreak-
ing research!

Who has been the most influential person in your life?
The most influential people in my life (aside from my par-
ents, of course) have been the female professors | got to
know in my time at JHU. Seeing such amazing female sci-
entists breaking down gender barriers gave me someone
to look up to and someone to identify with, as | pursued
my degree. Two, in particular, Dr. Allison Papadakis and
Dr. Chelsea Howe, introduced me to the world of clinical
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psychology, and their mentorship has been an integral
part of my educational experience.

What is your greatest accomplishment?

My greatest accomplishment thus far has for sure been
walking across the stage at commencement to receive my
degree. After spending countless hours studying, research-
ing, volunteering, and so much more, it meant the world to
finally shake the hand of our school’s president and solid-
ify the end of my undergraduate career. It was a moment
in which [ truly felt proud of myself, and to have my ex-
tended family there meant the world. It wasn’t an easy four
years, but we all were able to push through and succeed.
Where do you see yourself in 10 years?

In 10 years, | hope to be doing research and teaching at
a university in the United States, specifically in the abnor-
mal psychology and clinical treatment space. | also see
myself continuing my work in the realm of psychedelic
treatment, with hopes of finding solutions to a range of
treatment-resistant disorders.



The Moderating Effect of Comorbidity and Mediating Effect of Hair
Cortisol on the Relationship Between Trauma and PTSD in the United
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Post-traumatic stress disorder (PTSD) is a mental health disorder characterized by high stress, hyperarousal,
depressed mood, and avoidant/intrusion symptoms occurring after exposure to acute or prolonged trauma.
PTSD is often comorbid with other disorders, and in the case of comorbidity, patients have a worse prognosis.
Studying the risk factors and indicators of these disorders can help clinicians prevent and treat PTSD,
including PTSD with comorbidities such as major depressive disorder (MDD) and alcohol use disorder (AUD).
Biomarkers are an efficient and objective way to study PTSD. A common biomarker of stress being cortisol:
an adrenal hormone and the end-product of the hypothalamic-pituitary-adrenal (HPA) axis in humans. This
study explores the mediating effect of hair cortisol levels on the relationship between trauma exposure
and PTSD, moderated by both MDD and AUD comorbidities in the veteran population. We hypothesized
that those with increased trauma exposure would also have increased cortisol levels, which in turn would
be associated with more severe PTSD. Furthermore, we hypothesized that the presence of a comorbidity
would increase the strength of the positive relationship between trauma exposure and hair cortisol levels.
The results showed that the mediating effect of hair cortisol was not significant, yet the moderating effect of
depressive symptoms was. We conclude that the strength of the trauma-to-PTSD model could be moderated

by symptoms of depression, rather than mediated by cortisol levels.

Keywords: PTSD, Cortisol, Hypothalamic-Pituitary-Adrenal axis, Comorbidity, MDD, AUD.

Post-traumatic stress disorder (PTSD) is defined as a chronic
psychological disorder that can develop after exposure to a
traumatic event, with intrusive and avoidant symptoms such
as flashbacks, nightmares, and severe anxiety (Lancaster et al.,
2016). Trauma itself is an event that causes high levels of fear,
stress, or shock, and is often characterized by apparent harm
or danger. PTSD can occur alone, but it also commonly occurs
alongside other mental health disorders. It has been reported
that approximately 80% of patients with PTSD have at least one
comorbid psychiatric disorder (Grinage, 2003). Epidemiolog-
ical studies show an overall increased risk for a wide range of
comorbid mental health disorders for those with PTSD such
as major depressive disorder (MDD), generalized anxiety dis-
order (GAD), panic disorder, conduct disorder (CD), substance
use disorder (SUD), and more (Scherrer et al., 2008). The most
common disorders diagnosed in conjunction with PTSD in-
clude depressive disorder, substance use disorders, and anxi-
ety disorders (Brady et al., 2000). Additionally, data collected
in 2007 by Harvard’s National Comorbidity Survey indicate
a lifetime prevalence of 6.8% for PTSD (Alegria et al., 2016),
while an earlier National Comorbidity Survey found that the

prevalence of at least one lifetime traumatic event was around
60.7% for men and 51.2% for women (Kessler et al., 1995). Al-
though not all who are exposed to trauma develop PTSD, ex-
posure to trauma is both a risk factor and diagnostic criteria
for the disorder. Thus, there may be other factors affecting this
relationship between trauma and PTSD outcomes, comorbid-
ities being one of them.

Comorbidity

The American Psychological Association (APA) defines psy-
chological comorbidity as the simultaneous presence in an in-
dividual of more than one illness, disease, or disorder (APA Dic-
tionary of Psychology, n.d.). In the case of the current study,
comorbidity is defined as having both PTSD and another disor-
der, specifically MDD or AUD. MDD is one of the most prevalent
disorders within the U.S. veteran community, at around 13.5%.
Additionally, substance use disorders are nearly as common as
PTSD, with a prevalence of 8.3% (Trivedi et al., 2015). The lit-
erature has shown that the co-occurrence of PTSD with either
MDD or AUD is significantly high, indicating that there are eti-
ological similarities between the disorders. One meta-analysis
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conducted in 2013 reviewed over 57 studies and found that
52% of service members met diagnostic criteria for both PTSD
and MDD (Rytwinski et al., 2013). Another study from 2014
found that the rate of comorbidity between PTSD and AUD
could range anywhere from 30 to 59% (Raleyski, et al., 2014).
Co-occurrence of these disorders can make it harder to indi-
vidually treat patients, and it often worsens their prognosis
as well. A worse prognosis can mean worse psychiatric out-
comes, more complex treatment/management, and an increase
in the cost of treatment (Valderas et al., 2009). Thus, studying
the causes and mechanisms by which these disorders occur
can be an important step in helping prevent and treat these
highly co-occurring mental health disorders.

Cortisol

As no objective laboratory-based diagnostic test for PTSD
currently exists, considerable effort has been spent on the pur-
suit of such biomarkers, which could help clinicians assess and
treat patients more rapidly and efficiently (Dean et al., 2020).
One common biomarker of stress is cortisol, an adrenal hor-
mone and the end product of the hypothalamic-pituitary-ad-
renal (HPA) axis in humans. The HPA axis is the major neuro-
endocrine stress-response system (Chen et al., 2016), a main
function of the HPA axis being the secretion of cortisol. Cor-
tisol inhibits the stress response in an attempt to return the
body to homeostasis (Chen et al., 2016), working in a self-reg-
ulating, allostatic manner to return our bodily systems to our
“set point”, our body’s baseline level. (Stephens & Wand, 2012).
However, if the body is overstimulated and in a constant state
of high pressure, the HPA axis could become overworked, re-
sulting in downregulation of cortisol production (Pan et al.,
2018). Long-term activation of the HPA axis (such as in high
states of alertness in PTSD patients) can lead to various neg-
ative outcomes, such as chronic basal hypersecretion, sensi-
tized stress responses, and adrenal exhaustion (Herman et al.,
2016). Moreover, if the HPA axis is not restored to normal, then
abnormal cortisol levels may arise in patients with PTSD.

Evidence in the literature shows the important role of dys-
functional cortisol secretion in PTSD, and how it is related to
the development, maintenance, and treatment of the disor-
der (Hummel et al., 2021). Hummel et al. (2021) emphasizes
the use of hair cortisol analysis as an assessment of secretion
over longer periods of time, for up to several months. Thus,
cortisol could be used as a biomarker for patients with PTSD
(Pan et al., 2018). Interestingly, Patients with PTSD had lower
cortisol levels and lower cortisol stress reactivity than those
with MDD (Petrowski et al., 2020). Research has shown that
the relationship between the HPA axis and the brain’s reward
system is associated with alcohol dependence and use. How-
ever, this relationship between the HPA axis, reward, and al-
cohol is complex as it depends on the stage of the substance
use disorder (Stephens & Wand, 2012). Thus, the literature of-
fers some insight into the differences in cortisol levels based on
different disorders, and raises the question of whether cortisol
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functions as a successful biomarker for PTSD alone or in com-
bination with other disorders.

Hair Cortisol

As a biomarker, cortisol is found in many parts of the body,
such as hair, blood, saliva, and urine. However, these amounts
of cortisol only provide a reflection of short-term hormone lev-
els, therefore being an indication of only acutely circulating
cortisol production (Pan et al., 2018). Alternatively, hair corti-
sol serves as a valid and reliable measure of long-term corti-
sol secretion (Stalder, 2012). Not only is the extraction of hair
less invasive than a blood test, it is also easily stored and can
be kept at room temperature, which provides great utility for
researchers (Pan et al., 2018). In sum, given the reliability and
validity of hair cortisol in a research setting, and the high prev-
alence of disorders such as PTSD, MDD, and AUD in the mili-
tary (Xue et al.,, 2015), this study will investigate hair cortisol
as a biomarker in relation to the U.S. veteran population.

Veteran Etiology

Several factors put military service members at a higher
risk for experiencing trauma than other citizens, meaning many
veterans suffer from PTSD later in life. As previously stated,
trauma is an event that causes high levels of fear, stress, or
shock. Service members are often exposed to life threaten-
ing situations, whether directly or indirectly. Although there
are further risk factors beyond just entering the military that
increase risk for developing PTSD, as not all who are exposed
to trauma will develop the disorder, there is indication that
there are etiological differences that can increase its risk for
development (Xue et al.,, 2015). According to Fontana and Ro-
senheck (1993), active service members who were younger
when they entered the military and/or who joined the mili-
tary willingly experienced more severe PTSD symptoms than
older or conscripted service members, respectively. Addition-
ally, they found that higher levels of combat exposure, witness-
ing abusive violence, and receiving disciplinary action all led
to worse PTSD symptoms. Other studies have shown that the
intensity of trauma is a strong predictor of PTSD outcomes,
as well as lack of social support, major life stressors, and ad-
verse childhood events (Xue et al., 2015). Xue et al. also found
that in the veteran population, prevalence of combat-related
PTSD ranged anywhere from 1.09% to 34.84%. The risk of ex-
periencing traumatic events in the military is constant over the
course of active service, and thus, this population could ben-
efit from further investigation into the associations between
PTSD severity and other factors. In this case, that means co-
morbidity, hair cortisol, and trauma exposure.

Current Study

One meta-analysis on the relationship between hair cor-
tisol and MDD reported higher cortisol levels in patients’ first



depressive episode compared to recurrent MDD and controls,
as well as finding that patients with comorbid MDD and anx-
iety disorder had higher cortisol than controls (Psarraki et al.,
2021). However, another study within the meta-analysis found
no significant difference between the hair cortisol of depressed
patients and healthy controls. They clarified that this contra-
diction among results shows that there is room for improve-
ment in this research field (Psarraki et al., 2021), of which we
hope to contribute. Additionally, a 2016 study on the levels of
hair cortisol in relation to alcohol misuse revealed that those
with higher hair cortisol levels show increased sedation after
drinking alcohol, which in turn puts them at a higher risk for
AUD due to the desirability of alcohol’s calming ability (Szabo
et al., 2020; Brkic et al., 2016). These studies informed our de-
cision to investigate the effects of PTSD comorbid with MDD
and AUD on hair cortisol levels. Considering the state of our
knowledge and the importance of clarifying the role of cor-
tisol as a PTSD biomarker, we hypothesized that trauma ex-
posure would lead to increased cortisol levels, which in turn
would increase risk for PTSD comorbid with both MDD and al-
cohol use disorder (AUD). Furthermore, we hypothesized that
the presence of a psychiatric comorbidity (in this case, MDD
or AUD) would increase the strength of the positive relation-
ship between trauma exposure and hair cortisol levels; i.e., if
patients had a pre-existing mental health condition. We ex-
pected they would have an increased stress response, and in
turn, higher cortisol levels.

Methods

Participants

This analysis utilized data collected in the “Genetic Bio-
markers of PTSD and Chronic Stress in Veterans” study un-
dertaken at SUNY Oswego, SUNY Upstate, & Syracuse Univer-
sity. The current study was designed to evaluate cortisol as a
mediator of the relationship between trauma and PTSD out-
comes, moderated by psychiatric comorbidity in veterans from
the United States Armed Forces. Psychological assessment
data was collected via a Qualtrics survey sent to the partici-
pants. In total, 53 subjects participated in the study, of whom
35 completed all the questionnaires and submitted hair sam-
ples. Thus, 18 of the participants were excluded from analy-
ses due to not completing all the questionnaires, or for fail-
ing to submit their hair sample.
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Table 1

Demographics of Sample

Male Female Overall
(N=41) (N=12) (N=53)
Age
Mean (SD) 45.9(10.9) 42.5(8.30) 45.1(10.4)
Median [Min, Max] 46.0[30.0,69.0] 42.0[30.0,53.0] 45.0[30.0,69.0]
Ethnicity
Do Not Wish to Answer 0(0%) 0(0%) 0 (0%)
Hispanic or Latino 5(12.2%) 1(8.3%) 6(11.3%)
Not Hispanic or Latino 36 (87.8%) 11 (91.7%) 47 (88.7%)
Race
Do Not Wish to Answer 2 (4.9%) 0(0%) 2(3.8%)
American Indian or Alaskan native 2 (4.9%) 0(0%) 2(3.8%)
Asian 0(0%) 1(8.3%) 1(1.9%)
Black of African American 2 (4.9%) 3(25.0%) 5(9.4%)
Native Hawaiian or other Pacific Islander 0(0%) 1(8.3%) 1(1.9%)
White 34 (82.9%) 7 (58.3%) 41 (77.4%)
Other 1(2.4%) 0(0%) 1(1.9%)

Procedure

Participants who signed up for the study received both an
online survey link and a hair extraction kit. Once participants
completed the surveys and submitted their hair sample, they
were compensated with a money order of $50 sent in the mail.
All participants provided informed consent before partaking
in the study in accordance with APA ethical standards of the
Syracuse University IRB.

Measures

All the measures used in the study were selected based
on their wide utilization in PTSD research and were self-ad-
ministered through Qualtrics.

Posttraumatic Stress Disorder Checklist (PCL-5)

The Posttraumatic Stress Disorder Checklist (PCL-5) is a 20-
item self-report measure assessing the symptoms of PTSD ac-
cording to DSM-5 criteria. It is used to not only monitor PTSD
symptoms, but also to screen individuals and make provi-
sional diagnoses. In this case, it was used to measure our out-
come variable of PTSD symptom severity. The PCL-5 is scored
based on a Likert scale ranging from 0-4, with 0 meaning not
at all, 2 meaning moderately, and 4 meaning extremely. One
example question is: “"how much have you been bothered by
repeated, disturbing, and unwanted memories of the stress-
ful experience” (Blevins et al., 2015). The total symptom se-
verity score ranges from 0-80, with 0 being mild and 80 being
severe. A total score can be obtained by summing the scores
across all items. Additionally, cluster severity scores are cal-
culated by summing the scores for the items within a given
cluster: intrusion symptoms are items 1-5, avoidance symp-
toms are items 6 and 7, negative alterations in cognition and
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mood are items 8- 14, and alterations in mood/reactivity are
measured by items 15-20 (Blevins et al., 2015).

Combat Exposure Scale (CES)

The Combat Exposure Scale (CES) is a measure of trauma
exposure, which in this case, is our predictor variable. The CES
was created as a measure of the subjective reports of wartime
stressors experienced by active-duty service members (Keane
at al., 1989). Each item of the CES is scored on a scale of 0 or 1,
with 0 being No and 1 being Yes. For example, one question is:
“I personally witnessed someone from my unit, or an ally unit,
being seriously wounded or killed” (Keane at al., 1989). The
CES has been widely used in the literature, and results show
it is both a reliable and valid measure of trauma exposure. In
terms of its reliability, one study showed strong internal con-
sistency (a = 0.85), indicating that the items are measuring
the construct (Keane at al., 1989). Additionally, test-retest re-
liability was measured by giving the scale to 39 Vietnam-the-
ater veterans twice with a week in between, and the results
found a correlation of r (29) = .97, p < .0001, an indication of
excellent test-retest reliability (Keane at al., 1989).

Beck Depression Inventory Il (BDI-II)

The Beck Depression Inventory (BDI-l) is a self-report mea-
sure assessing the symptoms of MDD according to DSM-5
criteria, and it was employed as the measure for one of the
moderators in our model. It is one of the most widely recog-
nized and employed instruments for measuring the severity
of self-reported depression in a wide range of age groups, and
both its validity and reliability have been established across
many clinical populations (Beck et al., 1988). One study per-
formed in Germany tested several types of reliability for the
BDI-Il, finding in all cases significant reliability (Kihner et al.,
2007). Test-retest reliability was significant with r =0.78, (p
<0.001). Additionally, these investigators found an internal
consistency of a = 0.84, indicating high internal consistency
(Kihner et al., 2007). The items of the BDI-Il are scored based
on a Likert scale ranging from 0-3, with 0 being minimal man-
ifestation of the symptom, and 3 being extreme manifesta-
tion of the symptom. One example of an item on the assess-
ment is: “I feel my future is hopeless and will only get worse”
(Beck et al., 1988), with answers ranging from 0 = Never to 3
= Always.

Michigan Alcoholism Screening Test (MAST)

The Michigan Alcoholism Screening Test (MAST) is a mea-
sure of AUD symptoms, one of our two moderators. It is one
of the most widely used assessments for alcohol misuse, with
25 items in a self-administered questionnaire (Selzer, 1971). A
study from 2000 found that there was a significant (Z = 17.88,
p <.0001) degree of validity as demonstrated by the survey in
several psychiatric settings (Teitelbaum & Mullen, 2000). The
25 items were rated on a dichotomous scale of 1=Yes, 0=No,
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with higher scores correlating with increased manifestation of
AUD symptoms. An example item is: “Has your drinking ever
resulted in your being hospitalized in a psychiatric ward?”
(Selzer, 1971). See Appendix for additional sample items for
all measures.

Hair Cortisol

As previously discussed, the mediator in our model is stress
response, operationalized as hair cortisol levels (pg/mg hair).
Participants received a study package in the mail with foil and
visual instructions on how to collect a hair sample from the
nape of the neck. Once wrapped in foil, the hair samples were
sent back to be analyzed. Hair cortisol was extracted with ac-
etone/methanol, dried under nitrogen, and analyzed using
Salimetrics HS Cortisol ELISA kits.

Statistical Analysis

We first looked at simple regression analyses between
PTSD severity and the predictor/moderating variables (trauma
exposure, MDD symptoms, and AUD symptoms) to assess if
there was a significant relationship between these before com-
pleting further analyses. Then, a moderated mediation analy-
sis was used to explore the association between trauma expo-
sure and PTSD outcomes, as well as the indirect effect of hair
cortisol on that direct relationship. Additionally, the modera-
tion was examined by looking at whether the indirect effect
of hair cortisol changed for those who were one standard de-
viation above or below the mean in relation to both MDD and
AUD symptomology. In order to evaluate the statistical signif-
icance of the model, the PROCESS macro was imported into R
Studio Version 1.4.1106. PROCESS is a function that allows for
testing of a linear interaction between the predictor and the
moderator in a model of the outcome variable (Hayes, 2017).
To test for the moderation, it uses process modeling to esti-
mate the influence of the direct and indirect pathways of the
predictor and outcome (Hayes, 2017). PROCESS uses boot-
strapping, a statistical approach that increases the validity of
results from small sample sizes by resampling with replace-
ment from the original distribution to create a handful of sim-
ulated samples, reducing confounds by mimicking the sam-
pling process (LaFontaine, 2021).

PROCESS Model 7 was used to test our model, as it tests
the moderated mediation of both the c’path (as shown in fig-
ure 1), and the a path (as shown in Figure 2). Thus, we exam-
ined the following relationships: (a) the direct effect of trauma
exposure on PTSD outcomes, (b) the effect of trauma expo-
sure on hair cortisol levels, (c) the effect of hair cortisol levels
on PTSD outcomes, (d) the indirect effect of trauma exposure
on PTSD outcomes through hair cortisol, and (e) the interac-
tion between MDD/AUD comorbidity and hair cortisol. Both
age and gender were included as covariates in the model, as
the literature has shown differences in many forms of psycho-
pathology, including PTSD, across different ages (Karel et al.,



2012), and among different genders (Rosenfield & Mouzon,
2013).

Models

Figure 1

Model of the Direct Relationship of the Predictor Variable on
the Outcome Variable.

PTSD Outcomes
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Trauma Exposure
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Figure 2
Model of Moderated Mediation of MDD Symptom:s.
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Figure 3

Model of Moderated Mediation of AUD Symptoms.
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+
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Results

Descriptive Statistics

Preliminary descriptive statistics showed that on aver-
age, our sample of veterans reported lower levels of trauma
exposure on a scale of 0 to 15 (M = 4.08, SD = 4.42). Addition-
ally, cortisol levels were low on average (M = 13.29 pg/mg,
SD = 10.94), whereas the literature has reported that corti-
sol levels can reach anywhere up to 150 pg/mg in stressed
individuals (Suavé et al., 2007). BDI-Il scores indicate mild de-
pression on average in our sample, (M=17.92, SD=11.25) how-
ever, the standard deviation was large and the scores ranged
from 2 to 42, indicating that some non-depressed and some
severely depressed individuals were likely represented in our
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sample. Additionally, the MAST indicated a low incidence of
AUD (M=4.05, SD=5.24), where a total of 6 or higher indicates
hazardous drinking or dependence. Finally, Our PCL-5 data in-
dicated that there might be some individuals with PTSD in our
sample (M=25.62, SD=18.80), with the possible range of the
scoring being from 0 to 80.

Table 2

Means, Standard Deviations, and Ranges of Measures

Measure M SD Observed Range Possible Range
CES 4.08 442 [0, 15] [0, 15]
Hair Cortisol 13.29 10.94 [2.93, 49.84] N/A
BDI-II 17.92 11.25 [2, 42] [0, 63]
MAST 4.05 5.24 [0, 20] [0, 22]
PCL-5 25.62 18.80 [0, 69] [0, 80]

Note. M and SD are used to represent mean and standard deviation,
respectively.

Linear Regression

In order to confirm a direct relationship between the pre-
dictor and outcome variable, and to look into the relation-
ship between the other variables in the model, a few simple
regression analyses were done before completing the mod-
erated mediation. First, as seen in figure 4, the direct effect
of trauma exposure on PTSD symptoms was significant (p <
.05), and the results of the regression indicate the model ac-
counts for 15.7% of the variance (F(1,34)= 6.906). This indi-
cates a moderate, positive relationship between trauma ex-
posure and PTSD outcomes. Additionally, as seen in figure
5, the relationship between PTSD severity and MDD severity
was analyzed, and the results of the regression indicate that
the model accounts for 52.3% of the variance, which was sig-
nificant (F(1,34)=40.51, p < .01). This indicates a strong, posi-
tive relationship between PTSD and MDD severity. Finally, as
seen in figure 6, the results of the regression indicated that
the model accounted for 17.2% of the variance, which was
also significant (F(1,34)=7.705, p < .01). This indicates a mod-
erate, positive relationship between AUD and PTSD outcomes.
The results of all three regression analyses are outlined in ta-
ble 3 below. Judging by the significant association between
the variables in our model, we saw it fit to proceed with the
moderated mediation.
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Figure 4 Figure 6
Regression Plot of CES Score Plotted Against PCL Score Regression Plot of MAST Score Plotted Against PCL Score
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Regression Plot of BDI Score Plotted Against PCL Score
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Table 3

Simple Regression Results using PCL Score as Outcome

CORTISOL, TRAUMA, PTSD, AND COMORBIDITY

b beta sr?
Predictor b 95% CI beta 95% CI s 95% CI r Fit
[LL, UL] [LL, UL] [LL, UL]

(Intercept) 3.96 [-4.15,12.07]

BDI Score 1.21**  [0.82, 1.59] 0.72 [0.49,095] .52 [.28, .66] J2E*
R? = 523%%
95% CI[.28,.66]

(Intercept) 19.58** [12.44, 26.73]

MAST * % * %
Score 1.49 [0.40, 2.58] 0.42 [0.11,072] .17 [.01,.37] 42

R? = 172%*
95% CI[.01,.37]

(Intercept) 18.73**  [10.96, 26.50]

CES Score 1.69*  [0.39,2.99] 040  [0.09,0.70] .16  [01,.36]  .40*

R? =157*
95% CIL01,.36]

Note. A significant b-weight indicates the beta-weight and semi-partial correlation are also significant. b represents un-
standardized regression weights. beta indicates the standardized regression weights. sr2 represents the semi-partial cor-
relation squared. r represents the zero-order correlation. LL and UL indicate the lower and upper limits of a confidence in-

terval, respectively.
* indicates p <.05. ** indicates p < .01.

Moderated Mediation

Our model examined the mediating effect of cortisol lev-
els on the relationship between trauma exposure and PTSD
severity, and the effect of the moderating variable of comor-
bidity (either MDD or AUD) on the outcome by way of the ef-
fect on the mediating variable. The direct effect of trauma ex-
posure on PTSD severity was significant (B=2.63, SE=1.0575,
p=.018). This indicates that trauma exposure is positively as-
sociated with PTSD severity, regardless of the amount of hair
cortisol (Figures 7 and 8).

Additionally, in the model exploring moderation by MDD,
the severity of MDD was not significantly correlated with hair
cortisol levels (B=0.3462, SE = 0.2124, p =.11). This indicates
that the mediating effect of hair cortisol on the relationship
between trauma exposure and PTSD severity was not moder-
ated by MDD severity. However, the interaction effect of MDD
severity and trauma exposure on hair cortisol levels was sig-
nificant (B=-0.4049, SE=0.1704, p=0.02). This indicates that the
mediating effect of hair cortisol on the relationship between
trauma exposure and PTSD severity was significant based on
the negative interaction of MDD and trauma exposure (Fig-
ure 7).

The same model was run with AUD severity as the mod-
erator instead of MDD. However, in this case, none of the re-
lationships were significant, indicating that AUD does not
moderate the relationship between trauma exposure and

PTSD severity, as mediated by hair cortisol levels (Figure 8).
Interestingly, there was one unexpected significant ef-
fect in the model. When looking at the conditional effects of
trauma at different values of the MDD moderator, we found a
significant effect among those with BDI scores one standard
deviation below the mean (-11.25). When the value for the
BDI was low, there was a significant relationship between CES
score and PCL score, B=5.26,95% CI[1.21,9.31], t=2.64, p=
.0125.This indicates that BDI does have some significance as a
moderator in this relationship, however the relationship was
not significant at one standard deviation above the mean: B
=-3.85,95% Cl [-7.93,0.234], t=-1.92, p=.0638.
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Figure 7

Model of Moderated Mediation (MDD mediator)
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Discussion

In this study, we examined the relationship between
trauma exposure and PTSD outcomes, and how this relation-
ship is influenced by an increase in cortisol. Furthermore, we
investigated whether the strength of the relationship between
trauma exposure and hair cortisol was strengthened by any
pre-existing comorbidities (specifically with MDD and AUD).
Our findings showed that, as expected, the direct effect of
trauma exposure on PTSD severity was significant, and that
the two were positively correlated. However, the mediating ef-
fect of hair cortisol was not significant and does not explain
the relationship between the predictor and outcome vari-
ables. Yet, we did find a significant interaction of comorbid
MDD and trauma exposure on the path from trauma expo-
sure to hair cortisol levels. This indicates that the interaction
of these factors does influence the model, and that MDD co-
morbidity does, in fact, predict the effect of trauma exposure.
A similar effect was not found for comorbid AUD.

Our model indicates that, on its own, hair cortisol is not a
useful predictor of PTSD outcomes. There have been instances
within the literature that support the usefulness of cortisol, as
well as the lack of validity for cortisol, as a predictor for psychi-
atric outcomes. While some studies have shown that higher
levels of trauma exposure, as well as PTSD symptoms were
correlated with lower long-term integrated cortisol secretion
(Steudte-Schmiedgen et al., 2015), our study would appear
to support the contrary opinion. Our study’s findings aligned
more closely with those that did not find a significant relation-
ship, as the results provide little evidence for the predictive
value of pre-treatment hair cortisol concentrations for clinical
symptom change over the course of an inpatient treatment
for PTSD (Hummel et al., 2021). None of the direct pathways
leading to or from hair cortisol were significant, and this sup-
ports the notion that it does not reliably predict PTSD severity.
Alternatively, there are indications that the presence of MDD
comorbid with the PTSD may affect the strength of the rela-
tionship between trauma exposure and PTSD severity, with
lower depressive scores associated with a stronger trauma to
PTSD correlation. This gives us insight into how, moving for-
ward, future studies could test the effectiveness of cortisol as
a biomarker for various disorders.

When considering the practical implications of this study,
our lack of significant results regarding hair cortisol calls for
further research into the use of cortisol as a biomarker—as the
conflicting research warrants a deeper analysis into its ability
to indicate the presence of one or more mental health disor-
ders. Future studies could expand investigations into the re-
lationship between hair cortisol and other types of trauma
exposures, including those not related to combat situations.
This could be physical, emotional, or sexual trauma. Focusing
on populations other than veterans would not only contrib-
ute to PTSD research but could also serve to increase the ex-
ternal validity of the current study. Future studies could also
conduct measures in person as opposed to through online
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surveys, allowing them to use highly regarded clinician rated
scales such as the CAPS-5 for PTSD, the C-SSRS for suicidality,
the AUDIT for alcohol use, or the more in-depth SCID for all
major DSM-5 diagnoses. Conducting these surveys in person
would also minimize the risk for attrition, as it is easier to en-
sure that participants complete all of the surveys when a re-
searcher is present.

One result our study did confirm was the significance of
the relationship between trauma exposure and PTSD sever-
ity. Trauma exposure is the primary requirement for a PTSD
diagnosis, and veterans have inherently experienced more
trauma than most citizens. Not only do they often witness vi-
olence, but they can also experience violence themselves, and
the strict discipline of the military can cause trauma to its ac-
tive-duty service members. Thus, this is an important popu-
lation to investigate when attempting to understand PTSD
and its treatment. Observing this well-known relationship be-
tween trauma exposure and PTSD in our study suggests that
our design had good convergent validity and had the pros-
pect of detecting the hypothesized mediating and moderat-
ing effects if they were operating.

There are some factors that may have contributed to the
lack of significant effects in our a, b, and AUD moderation
paths, and these are mainly concerns of external validity. This
study was a secondary analysis, meaning that the data be-
ing analyzed was collected as part of a separate study. Thus,
it would be beneficial to replicate this study with not just a
larger sample size, but also a much more diverse sample. In
this case, it is important to clarify that diversity applies to di-
versity in gender, as well as race and ethnicity. Given that the
overall sample was both small (h=35) and homogeneous (80%
male and 79% white), replicating the study with a larger, more
diverse sample size could improve the external validity and
power of the results. Additionally, the sample at hand was
composed entirely of United States veterans, and the popu-
lation of interest in this study was veterans who experienced
trauma in combat. Thus, the study cannot be extrapolated to
other trauma experiences aside from combat exposure, or vet-
erans who did not serve in the United States.

Finally, it is important to address the attrition in the sam-
ple. Of the 53 who partially completed the study, just 35 par-
ticipants finished all the measures, a reduction by almost half.
In completing the Qualtrics surveys, it is likely that some par-
ticipants stopped part of the way through, thus only provid-
ing data for some of our measures. Others simply did not send
a hair sample, and thus, their survey data was not usable. This
in part contributed to the small sample size, and future stud-
ies should attempt to minimize the rate of attrition.

Conclusion

This analysis contributes to the literature on treatment and
prevention of PTSD by examining the relationship between
trauma exposure, hair cortisol, and PTSD outcomes while
also examining the moderating role of various comorbidities
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(specifically, MDD and AUD) in a veteran population that is
at much higher risk for development of mental health disor-
ders. Veterans in the United States face many barriers to ac-
cessing mental health resources, leading to an even higher
risk of developing MDD, AUD, and PTSD (among other dis-
orders). While many treatments exist for the civilian popu-
lation, few resources directly address veterans. Hotlines, re-
sponse teams, and inpatient units are not readily available
at most VA Hospital and Health Systems, and this barrier to
treatment is, in part, due to a lack of insurance coverage and
affordable healthcare (Hester, 2017). Hopefully, through iden-
tifying a valid and reliable biomarker for PTSD, treatment of
veterans will be covered by more insurance agencies, and
agencies such as the VA and other government programs will
obtain increased funding. The results of our study indicate
that hair cortisol may not be a strong or reliable biomarker
for identifying PTSD, and further investigations in overstimu-
lation and passivation of the HPA axis could give insight into
why this is so.

Our work also highlighted the importance of considering
comorbidities in PTSD research. Comorbidities are increas-
ingly common and notoriously difficult to treat, and research
on prevention and risk factors is necessary to help those who
are affected or at risk. It is crucial that researchers in this field
continue to investigate the best biomarkers for various men-
tal health disorders, and that risk factors for increased sever-
ity and comorbidity are considered as well. The literature for
biomarkers of psychological disorders is relatively new and
there is much to learn. Given the conflicting reports of corti-
sol in varying mental health disorders (Hummel et al., 2021;
Petrowski et al., 2020; Stephens & Wand, 2012), future stud-
ies could focus on how hair cortisol levels change over time
in those with PTSD, such as before and after trauma expo-
sure. This could give insight into how cortisol changes as a
result of trauma and offer a benchmark for comparison. Ad-
ditionally, future studies could analyze and compare the hair
cortisol levels of non-comorbid disorders. For example, mea-
suring and comparing the hair cortisol of those with a PTSD
diagnosis versus those with an MDD or AUD diagnosis could
give insight into how these disorders affect each other, and
subsequently, how varying levels of cortisol may predict dif-
ferent comorbidities. In a country where nearly 75% of the
population has experienced a traumatic event, researching
the mechanisms by which trauma leads to PTSD is crucial.
Identifying an objective laboratory-based diagnostic test for
PTSD could help clinicians assess and treat patients more rap-
idly and efficiently.
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Appendix

Table A1

BDI-Il Item Examples

1. Sadness
0. Ido not feel sad.
1. I feel sad much of the time.
2. Iam sad all the time.
3. Iam so sad or unhappy that I can’t stand it.

2. Pessimism
0. Iam not discouraged about my future.
1. Ifeel more discouraged about my future than I used to be.
2. Ido not expect things to work out for me.
3. I feel my future is hopeless and will only get worse.

3. Past Failure
0. Ido not feel like a failure.
1. Ihave failed more than I should have.
2. AsTlook back, I see a lot of failures.
3. Ifeel I am a total failure as a person.

4. Loss of Pleasure
0. I get as much pleasure as I ever did from the things I enjoy.
1. Idon’t enjoy things as much as I used to.
2. I get very little pleasure from the things I used to enjoy.
3. Ican’t get any pleasure from the things I used to enjoy.

5. Guilty Feelings
0. Idon’t feel particularly guilty.

1. I feel guilty over many things I have done or should have done.

2. I feel quite guilty most of the time.
3. I feel guilty all of the time.

Table A2

CES Item Examples

1. Did you ever go on combat patrols or have other dangerous duties?

1. No 2. 1-3 times ‘ 3. 4-12 times ‘ 4. 13-50 times ‘ 5. 51+ times
2. Were you ever under enemy fire?

1. Never 2. <1 month ‘ 3. 1-3 months ‘ 4. 4-6 months ‘ 5. 7+ months
3. Were you ever surrounded by the enemy?

1. No 2. 1-2times 3. 3-12 times 4. 13-25times |5. 26+ times

missing in action (MIA)?
1. None 2. 1-25%

4. What percentage of the soldiers in your unit were killed (KIA), wounded or

3. 26-50%

‘ 4. 51-75%

‘ 5. 76% or more

5. How often did you fire rounds at the enemy?

1.

Never

‘2. 1-2 times ‘3. 3-12 times ‘4. 13-50 times ‘5.

51+ times
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Table A3

MAST Item Examples

Do you feel you are a
normal drinker? (By
normal we mean you
drink less than or as much
as most other people.)

Yes

Have you ever awakened
the morning after some
drinking the night before
and found that you could
not remember a part of
the evening?

Yes

Does your wife, husband,
a parent, or other near
relative ever worry or
complain about your

drinking?

Yes

Can you stop drinking
without a struggle after

one or two drinks? Yes

Do you ever feel guilty Yes

about your drinking?

Table A4

PCL-

5 Item Examples

In the past month, how much were you bothered by:

1.

Not at all
A little bit
Moderately
Quite a bit
Extremely

. Repeated, disturbing dreams of the stressful experience?

Not at all
A little bit
Moderately
Quite a bit
Extremely

. Suddenly feeling or acting as if the stressful experience were actually

happening again (as if you were actually back there reliving it)?
Not at all

Alittle bit

Moderately

Quite a bit

Extremely

. Suddenly feeling or acting as if the stressful experience were actually

happening again (as if you were actually back there reliving it)?
Not at all

Alittle bit

Moderately

Quite a bit

Extremely

. Guilty Feelings

Not at all
A little bit
Moderately
Quite a bit
Extremely

Repeated, disturbing, and unwanted memories of the stressful experience?




