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Abstract

Background: Approximately 4% to 8% of pregnant individuals meet the criteria for current posttraumatic stress disorder
(PTSD), a known risk factor for a multitude of adverse maternal and child health outcomes. However, PTSD is rarely detected
or treated in obstetric settings. Moreover, available prenatal PTSD treatments require in-person services that are often inaccessible
due to barriers to care. Thus, web-based interventions offer great potential in extending PTSD treatment to high-risk pregnant
individuals by providing affordable, accessible care. However, there are currently no web-based interventions designed specifically
for the treatment of PTSD symptoms during pregnancy.

Objective: This study aims to develop and pilot a 6-week, web-based, cognitive behavioral therapy intervention for PTSD,
SunnysideFlex, in a sample of 10 pregnant women with current probable PTSD. Consistent with established guidelines for
developing and testing novel interventions, the focus of this pilot study was to evaluate the initial feasibility and acceptability of
the SunnysideFlex intervention and preintervention to postintervention changes in PTSD and depression symptoms. This approach
will allow for early refinement and optimization of the SunnysideFlex intervention to increase the odds of success in a larger-scale
clinical trial.

Methods: The SunnysideFlex intervention adapted an existing web-based platform for postpartum depression, Sunnyside for
Moms, to include revised, trauma-focused content. A total of 10 pregnant women in weeks 16 to 28 of their pregnancy who
reported lifetime interpersonal trauma exposure (ie, sexual or physical assault) and with current probable PTSD (scores ≥33 per
the PTSD checklist for DSM-5) were enrolled in the SunnysideFlex intervention. Assessments took place at baseline and 6 weeks
(postintervention).

Results: All participants were retained through the postintervention assessment period. Engagement was high; participants on
average accessed 90% of their lessons, logged on to the platform at least weekly, and reported a generally positive user experience.
Moreover, 80% (8/10) of participants demonstrated clinically meaningful reductions in PTSD symptoms from baseline to
postintervention, and 50% (5/10) of participants no longer screened positive for probable PTSD at postintervention. Most (6/10,
60%) of the participants maintained subclinical depression symptoms from baseline to postintervention.

Conclusions: Findings from this small pilot study indicate that SunnysideFlex may be a feasible and acceptable mechanism for
delivering PTSD intervention to high-risk, trauma-exposed pregnant women who might otherwise not have opportunities for
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services. Larger-scale trials of the intervention are necessary to better understand the impact of SunnysideFlex on PTSD symptoms
during pregnancy and the postpartum period.

(JMIR Form Res 2024;8:e53744) doi: 10.2196/53744
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Introduction

Background
The perinatal period, defined here as the period during
pregnancy and up to 1 year post partum [1,2], is a time of
heightened vulnerability to psychopathology. Perinatal affective
distress is associated with profound maternal, fetal, infant, and
familial consequences [3,4], and if left untreated, carries a
substantial economic burden, particularly to health and social
care [5,6]. Consequently, the identification and management of
behavioral health concerns during the perinatal period has been
increasingly recognized as a global health priority by the World
Health Organization. Widespread attention has been placed on
perinatal mood and anxiety disorders, with the prevention and
treatment of postpartum depression being a primary area of
research interest [3]. However, considerably less focus has been
directed to other prevalent disorders that often co-occur with
depression or anxiety, such as posttraumatic stress disorder
(PTSD). Women are more than twice as likely as men to develop
PTSD in their lifetime [7], with high-severity trauma exposure
(eg, physical assault, sexual assault) resulting in the greatest
risk for subsequent development of PTSD [8,9]. Approximately
4% to 8% of pregnant women meet the criteria for current
PTSD, and higher rates are observed among those who are
disadvantaged and belong to minority communities [10-12],
who endorse elevated rates of high-severity trauma exposure
and lifetime PTSD [13,14].

Health Outcomes Associated With Perinatal PTSD
Perinatal PTSD poses a major public health concern, as it is
associated with a multitude of adverse outcomes for the mother
and child. PTSD during the gestational period is associated with
an increased risk for poor pregnancy and birthing outcomes,
including miscarriage, ectopic pregnancy, preterm labor, and
low birth weight [15-19], as well as increased engagement in
high-risk behaviors, such as drug and alcohol use, smoking, and
poor use of prenatal care [20,21]. PTSD and gestational stress,
more broadly, also affect the neurobiological development of
the infant. Research has demonstrated that babies of stressed
mothers have alterations in the hypothalamic-pituitary-adrenal
axis functioning of basal cortisol [22,23] and stress reactivity
[24,25], as well as differences in their functional and structural
brain development [26,27]. Although research evaluating the
clinical implications of these alterations is limited, emerging
research suggests they may contribute to later difficulties for
the child related to temperament, inattention, cognition, and
mood and anxiety disorders [28-31]. Furthermore, PTSD also
contributes to various postpartum challenges, including lower
rates of breastfeeding, impaired maternal-infant bonding, and
maternal and infant emotional dysregulation [15,32]. Notably,

the adverse effects of these challenges have the potential to
extend through childhood and beyond. For example, impaired
postpartum bonding has been shown to be related to severe
deficits in the socioemotional development of the child, hence
increasing the child’s vulnerability to developing psychiatric
disorders later in life [33,34].

Identification and Treatment of PTSD During the
Perinatal Period
Despite the high prevalence and deleterious effects of perinatal
PTSD, the identification and treatment of PTSD in obstetric
settings is uncommon, largely because of systemic limitations
in obstetric clinics [35]. Specifically, although public health
initiatives have sought to enhance obstetric screening for
depressive and anxiety symptoms [36,37], knowledge and use
of PTSD symptom assessment in perinatal populations is
uncommon. Obstetric staff is often not trained to recognize
symptoms that may be associated with PTSD (eg, fear of pelvic
exams, difficulty with reduction of tobacco or other substance
use, anxiety that appears disproportionate to presenting
circumstances, etc) or equipped to support women who screen
positive for psychiatric difficulties, and these challenges are
amplified among clinics serving high-risk trauma-exposed
populations [35,38,39]. Without appropriate obstetric screening
measures for PTSD, detection and referrals for treatment are
almost nonexistent, except for when domestic violence is
disclosed [39]. In addition to restrictions in provider services,
research suggests that most patients will not initiate or seek help
for their PTSD symptoms during pregnancy [38]. Even more,
pregnancy is often an exclusionary factor in PTSD
treatment-outcome studies, further restricting opportunities for
the assessment and treatment of perinatal PTSD [40]. Taken
together, accessible mechanisms for the detection and treatment
of PTSD during pregnancy are critically needed.

Importantly, the small number of studies that have evaluated
PTSD intervention during the perinatal period have shown
promising findings, including reductions in PTSD symptoms
during pregnancy [41] and at postpartum [41-44], reductions
in depression symptoms [41,42], increased use of prenatal care
[42,45] and satisfaction with labor [42], and improvements in
mother-infant bonding [42]. Most of these interventions have
been psychosocial, with a focus on providing trauma-focused
psychoeducation to high-risk women through the delivery of
clinician-administered and self-guided learning modules [41-45].
Module content, although variable, primarily focused on skill
development related to managing emotions, interpersonal
relationships, and trauma reactions during pregnancy, through
educational content, instructive stories (ie, vignettes), skill
practice, and self-reflection. For some of these studies, elements
of cognitive-behavioral theory (eg, problem-solving; [44,45])
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and interpersonal therapy (IPT) [41] were used to inform module
development, whereas the empirical basis for other studies was
less clear [42,43]. These previous studies were not explicitly
trauma-focused and were not firmly rooted in gold-standard
treatment approaches for PTSD (ie, cognitive behavioral therapy
[CBT]). A large body of literature supports trauma-focused
CBT as an effective treatment for PTSD [46]. More recently, a
small clinical trial (N=8) evaluating the prenatal implementation
of narrative exposure therapy intervention for PTSD symptoms
found clinically meaningful reductions in PTSD symptoms
across almost all participants (n=7) [47]. Consistent with prior
literature highlighting the safety of exposure-based interventions
in perinatal populations [48,49], this study found narrative
exposure therapy to be well-tolerated in the sample of pregnant
women. Collectively, these findings suggest that access to
adequate PTSD treatments may help to meaningfully reduce
symptom burden for trauma-exposed pregnant women during
a critical developmental period.

Utility of Online Interventions in Perinatal Populations
An important limitation across these previous studies, in addition
to the dearth of CBT-based intervention, is the reliance on
in-person attendance for receiving services, which in turn
contributed to difficulties in enrolling and retaining participants
[44,46,50]. Indeed, substantial barriers to mental health care
(eg, long waitlists, lack of transportation, inadequate childcare,
inflexible work schedules, etc) preclude many pregnant women
from accessing and using available mental health interventions
[51], and such barriers are more severe for women from
disadvantaged backgrounds [52-54]. Thus, accessible,
evidence-based PTSD interventions designed to reduce barriers
to treatment for the perinatal population are warranted.

Online interventions, particularly those integrating principles
of CBT, offer great potential in extending PTSD treatment to
pregnant women by providing affordable, accessible care that
circumvents these barriers. These interventions typically include
a combination of didactic material and interactive CBT tools
to practice skills, such as cognitive restructuring or behavioral
activation [55]. Prior research suggests that online,
evidence-based PTSD interventions are effective in reducing
PTSD symptoms in the general population and in veteran
samples [56-59]. In addition, online perinatal mental health
interventions targeting symptoms of depression, anxiety, and
stress are effective in improving maternal mental health [60,61].
Furthermore, online interventions have been found to be
feasible, acceptable, and accessible during pregnancy [55,61,62].

Overview of the Sunnyside for Moms Platform
One CBT internet intervention of particular interest for use in
addressing perinatal mental health concerns is the Sunnyside
for Moms platform (ie, Sunnyside). This web-based, interactive
intervention was created to overcome barriers that often preclude
women from seeking care for perinatal depression. The
infrastructure was developed through user-centered design focus
groups and feedback provided by both providers and women
receiving perinatal care. Sunnyside integrates principles of both
CBT and IPT to provide an evidence-based intervention for
mood and anxiety concerns during the perinatal period, with
the primary goal of preventing postpartum depression. Broadly,

the platform delivers brief learning modules that contain
psychoeducation, skill instruction, and vignettes related to
common pregnancy and postpartum issues. Basic skills (eg,
behavioral activation, cognitive restructuring, etc) are introduced
to manage mood and anxiety symptoms, and skills are reinforced
through interactive tools. In 2015, the first, 8-week iteration of
Sunnyside was piloted in a sample of 25 perinatal women with
low to moderate depressive symptoms [61]. Prevalence estimates
for postpartum depression in at-risk women in the absence of
an intervention are 17% [63]; at 6 weeks postpartum, only 4%
of the women enrolled in Sunnyside met the criteria for
depression. In addition, more than two-thirds of the participants
were retained through the completion of the intervention period
[61]. The Sunnyside platform has undergone multiple
adaptations to align with digital mental health recommendations
(eg, shortening the intervention length from 8 to 6 weeks and
reducing the number of learning modules), ensure a more
inclusive and relevant user experience, and target specific
clinical outcomes (eg, breastfeeding, treatment for depression,
etc). However, to date, no evidence-based web intervention has
been designed to address PTSD symptoms and related concerns
during pregnancy and postpartum.

Summary, Aims, and Hypotheses
Taken together, the current literature suggests that web-based
interventions are a feasible and effective avenue for delivering
mental health services among both trauma-exposed and perinatal
populations. However, there are currently no web-based
interventions designed specifically for the treatment of PTSD
during pregnancy. Such interventions have the potential to
substantially improve maternal and child health outcomes in
high-risk, trauma-exposed women who may otherwise not have
opportunities for services.

The objective of this study was to develop and pilot a prototype
of a 6-week CBT web-based intervention for PTSD, hereafter
referred to as SunnysideFlex, in a sample (N=10) of pregnant
women with lifetime interpersonal trauma exposure (ie, sexual
or physical assault) and current probable PTSD. SunnysideFlex
is an adaptation of the original Sunnyside platform, an
established and effective evidence-based, web-based
intervention for postpartum depression [61]. Consistent with
current guidelines for developing new interventions [64], this
study focuses on 2 integral phases of intervention development
and testing: (1) refinement (eg, establishing essential
intervention components, assessing feasibility, acceptability,
and tolerability), and (2) proof-of-concept (eg, testing the
intervention in a small sample, determining whether the
intervention can produce a clinically significant impact on
outcomes of interest). This approach will allow for early
refinement and optimization of the SunnysideFlex intervention
to increase the odds of success in a larger-scale trial.

The first aim was to test the initial feasibility and acceptability
of the SunnysideFlex intervention to inform intervention
refinement and methodological considerations for a larger-scale
trial of the intervention. To test the feasibility of the
SunnysideFlex intervention, we evaluated (1) the proportion of
participants who met eligibility and subsequently enrolled in
SunnysideFlex, (2) intervention engagement and adherence,
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and (3) barriers to retention and engagement. Acceptability was
tested by analyzing (1) quantitative ratings on SunnysideFlex
acceptability measures and (2) responses to open-ended program
feedback.

The second aim was to evaluate clinically meaningful and
significant changes in PTSD and depression symptoms pre to
post SunnysideFlex intervention. Clinically meaningful changes
were assessed by determining (1) the number of participants
who reported preintervention to postintervention PTSD symptom
reductions of at least 10-points on the PTSD Checklist for
DSM-5 (PCL-5; [65]) and (2) the number of participants at
preintervention and postintervention with depression symptom
scores below the clinical threshold for treatment referral (ie,
Patient Health Questionnaire-9 [PHQ-9] total score<10; [66]).
Reliable change indices (RCIs; [67]) were used to examine
individual clinically significant changes in preintervention to
postintervention PTSD and depression symptoms.

Methods

Participants
Participants in this study were 10 pregnant women recruited
through online advertisements that were disseminated
nationwide using digital recruitment platforms, including
Research Match, Facebook (Meta Platforms, Inc), and university
and women’s health mass listservs. Advertisements were also
distributed via email to local and national women’s health
centers. Individuals who responded to online advertisements
completed a brief web-based screener through REDCap
(Research Electronic Data Capture; Vanderbilt University)
[68,69] to assess eligibility. Inclusion criteria were as follows:
(1) pregnant and between 16-28 weeks gestation, (2) ≥18 years
of age, (3) ability to complete procedures in English, (4)
currently engaged in prenatal care with a health care provider
(eg, obstetrician and gynecologist, nurse, midwife, etc), (5)
access to a broadband internet connection, (6) a history of one
or more interpersonal traumatic events meeting Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition (DSM-5)
criterion A for PTSD [70], and (7) a positive screen for probable
PTSD (ie, PCL-5 score of ≥33 [71,72]). Current prenatal care
was required to ensure participants had adequate access to
obstetric support for monitoring of their physical and emotional
well-being during the study period. Traumatic event exposure
was required to be interpersonal in nature given that
interpersonal traumas (eg, sexual assault and intimate partner
violence) are disproportionately experienced by women and are
related to the worst mental health outcomes when compared
with other trauma types (eg, natural disasters and motor vehicle
accidents [8,73,74]).

Interested individuals were excluded from participation if they
were pregnant with multiples; self-reported a history of a
psychotic disorder, bipolar disorder, dissociative disorder, or
substance use disorder; or were currently receiving medication
or psychotherapy to treat psychopathology. In addition,
individuals who disclosed that they are currently in an abusive
or unsafe relationship were excluded from participation. This
exclusion criterion was added due to concerns about the

appropriateness of SunnysideFlex learning modules (eg, using
in vivo exposures for overcoming avoidance behaviors
associated with PTSD) for women actively experiencing intimate
partner violence. More broadly, the SunnysideFlex intervention
was not designed to support women in actively unsafe
relationships, and mechanisms were not in place to address
acute safety concerns related to intimate partner violence, should
they arise. Individuals excluded based on self-reporting a current
(past-year) abusive relationship were provided with electronic
referrals to domestic violence resources upon completion of the
eligibility screener via the REDCap platform.

Procedures
Study design information is presented in Figure 1. Study data
were collected and managed using REDCap electronic data
capture tools [68,69]. If an individual qualified for enrollment
based on the eligibility screener, they were automatically
directed to complete an electronic consent (e-consent) instrument
in REDCap. Eligible individuals who consented to participate
in the study via the e-consent were immediately directed to a
REDCap link to complete baseline assessment surveys. Baseline
questionnaires assessed a variety of domains, such as
demographic characteristics, medical and mental health history,
social support, exposure to trauma and other stressful life events,
current mood and anxiety symptoms, and trauma-related
experiences.

Upon completing baseline questionnaires, eligible participants
were immediately directed to schedule an initial onboarding
phone call with a research assistant to review the components
and expectations of the study and to provide an overview of the
SunnysideFlex platform. This call was required to participate
in the SunnysideFlex intervention and receive compensation.
During the onboarding call, the research assistant reviewed
participants’ responses to trauma-related screening items and
provided brief psychoeducation about PTSD. Participants were
also provided with their SunnysideFlex platform log-in
information and taught how to access and use the platform. The
6-week intervention period began once the onboarding call was
completed. Follow-up assessments related to depression and
trauma symptoms, prenatal metrics, and satisfaction with the
intervention were administered via REDCap on the completion
of the 6 weeks of web-based SunnysideFlex lessons
(postintervention).

Participants had the opportunity to opt-in to weekly text message
queries from the research team, which were delivered to
participants’ cell phones once every week during the 6-week
intervention period (a total of 6 texts over the intervention
period). These queries were standardized messages offering
participants the opportunity to schedule a 15-minute support
phone call with a member of the research team who is a master’s
degree-level or above, to troubleshoot any technical difficulties
and discuss skill use and engagement. Participants had the option
to opt out of receiving text message queries at any point during
the intervention period. Each participant also received text
message reminders before their postintervention assessment
due date.
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Figure 1. Study flowchart outlining key time points for a pilot study of a 6-week web-based intervention for posttraumatic stress disorder (PTSD)
symptoms during pregnancy (SunnysideFlex) in a sample of pregnant women (N=10) with lifetime interpersonal trauma exposure and current probable
PTSD.

Ethical Considerations
Qualifying individuals provided electronic informed consent to
participate at the time of enrollment. All procedures were
approved by the institutional review board at the University of
Illinois Chicago (approval number 2021-0002). Study data were
deidentified to ensure privacy and confidentiality. Participants
were compensated with a US $20 electronic Amazon gift card
for each assessment time point (baseline and postintervention),
for a total of up to US $40 in Amazon gift cards for study
participation.

Developing the SunnysideFlex Intervention

Overview
The SunnysideFlex intervention consists of 6 weeks of
web-based lessons during pregnancy (12 intervention lessons
plus 1 introductory lesson, a total of 13 lessons). SunnysideFlex
is an adaptation of the established Sunnyside intervention, an
interactive website with didactic material and interactive tools
targeting skills to manage mood during and after pregnancy
[61,75,76]. Refer to Multimedia Appendix 1 for an overview
of intervention content.

Original Sunnyside Intervention
The original Sunnyside intervention website is based on CBT
and IPT principles. Each lesson includes text and video material
uniquely designed to provide information about pregnancy,
postpartum issues, and components of CBT. The initial
Sunnyside lesson introduces the cognitive-behavioral principles
used throughout the intervention and explains how one’s
thoughts and behaviors affect their mood and physical being.
Subsequent lessons extend this information to cover a variety
of prenatal and postpartum experiences, including common
pregnancy worries; maintaining healthy interpersonal
relationships and boundaries; and psychoeducation about
physical exercise, body image, physical intimacy, breastfeeding,
and employment issues during the perinatal period. Broadly,
CBT skills (ie, cognitive restructuring, behavioral activation,
and relaxation exercises) are taught for managing pregnancy
stressors and life changes. At the conclusion of each lesson,
participants are prompted with a Call to Action slide that
encourages them to directly apply the CBT strategies that were
learned in the lessons through 5 interactive tools: (1) thought
restructuring (Think), (2) mood tracking (Feel), (3) activity
scheduling and monitoring (Do), (4) relaxation (Relax), and (5)
goal setting (Achieve). Associated tools serve to complement
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the lessons and directly apply to the CBT strategies that were
discussed in the lessons. Participants are given unlimited access
to the intervention and encouraged to use the site at least twice
weekly as new modules become available every 3 to 4 days.
Trauma-related content is not included in any of the Sunnyside
lessons.

Adapting the Original Sunnyside Program
SunnysideFlex has adapted the original Sunnyside intervention
to include revised, trauma-focused content that covers the impact
of PTSD symptoms on the perinatal period and daily
functioning. The intervention is intended for pregnant women
who have previously experienced interpersonal trauma with
associated current PTSD symptoms; lessons do not include
content on pregnancy- and birth-related traumas. SunnysideFlex
is consistent with current standards for CBT for PTSD [77,78]
and is designed to be culturally relevant to pregnant women.
SunnysideFlex introduces the same interactive Think, Feel,
Relax, Do, and Achieve tools that are used in the original
Sunnyside program; instructions for using these tools are tailored
specifically to address trauma-related symptoms. Importantly,
the SunnysideFlex program is identical to Sunnyside in its
structure, such that there are 13 prenatal learning modules over
a 6-week intervention period (12 intervention lessons plus one
introductory lesson). During the 6-week intervention period,
new lessons and accompanying tools are released twice a week,
and participants receive an email notification upon the release
of new material. Each lesson is self-guided and takes
approximately 10 to 15 minutes to complete, consistent with
the original Sunnyside intervention.

Overview of SunnysideFlex Content
SunnysideFlex modules covered the following areas: the first
week of lessons (beginning at 16-28 weeks gestation) focused
on psychoeducation related to trauma, PTSD, and the impact
of PTSD on pregnancy and the postpartum period. Participants
learned strategies (eg, deep breathing, progressive muscle
relaxation, etc) to manage stress during pregnancy and were
introduced to the Relax tool to encourage relaxation practice.
The second week of lessons focused on cognitive experiences,
such as common worries during pregnancy, with a special
emphasis on unique concerns relevant to pregnant women with
PTSD (eg, beliefs about the capacity to be a good parent, loss
of control during labor and delivery, anxiety about physical
exam procedures, etc). Participants learned about the impact of
their thoughts on their feelings, and how trauma can impact
thoughts people may have about themselves, others, and the
world. The Think tool was introduced so that participants could
track their thoughts. During the third week of lessons,
participants learned strategies to challenge these thoughts and
were encouraged to use the Think tool to practice cognitive
restructuring. Week 3 content also provided psychoeducation
about the impact of PTSD on behaviors and the role of
behavioral activation in increasing engagement in pleasant
activities. The Do tool was introduced to encourage women to
track and schedule activities. The fourth week of lessons
provided psychoeducation about the fight or flight response,
the role of avoidance in maintaining PTSD symptoms, and the
utility of in vivo exposures for overcoming avoidance behaviors.

The Achieve tool encouraged participants to schedule in vivo
exposure practice. In the fifth week of lessons, participants were
introduced to trauma narrative writing. Lesson content also
covered topics of social support, communication strategies, and
establishing boundaries. Finally, the sixth and final week of
content covered preparing for birth and summarized material
from the past 6 weeks. Information to support participants, such
as descriptions of evidenced-based PTSD treatments for
individuals who wish to pursue additional treatment, was also
provided in the final lesson.

Measures

Screening Measures

Traumatic Life Events

Lifetime exposure to interpersonal traumatic events was assessed
using the Traumatic Life Events Questionnaire (TLEQ; [79]),
a comprehensive assessment of the range and count of
potentially traumatic events. If one or more interpersonal
traumatic events were endorsed on the TLEQ, respondents were
then directed to indicate which of those events currently bothers
them the most and respond to queries regarding whether the
event was associated with a threat to one’s life, caused serious
injury, or included sexual violence, consistent with DSM-5
criterion A for PTSD.

PTSD Symptom Screening

Current symptoms of PTSD were assessed using the PCL-5
[65]. The PCL-5 is a well-validated screening tool for assessing
PTSD symptoms and probable PTSD diagnosis and has been
employed as the primary PTSD symptom measure in prior
studies of pregnant samples [47]. The PCL-5 assesses the
frequency of PTSD symptoms in the past 30 days in reference
to the individual’s self-identified worst interpersonal traumatic
event on the TLEQ (ie, the event perceived as most bothersome).
A total score of 33 or greater represents a positive PTSD screen
[69,70] and is the cutoff that was used in both this study and in
previous studies evaluating PTSD during pregnancy [47].

Domestic Violence Screening

Current exposure to intimate partner violence was assessed
using a subset of items from the Domestic Violence Initiative
Screening Questionnaire [80]. This 4-item assessment asked
the following questions with respect to the individual’s
relationship with their current partner: (1) “Are you ever afraid
of your partner?” (2) “In the last year, has your partner hit,
kicked, punched, or otherwise hurt you?” (3) “In the last year,
has your partner put you down, humiliated you, or tried to
control what you can do?” and (4) “In the last year, has your
partner threatened to hurt you?” Respondents were prompted
to answer “yes,” “no,” or “not applicable, I am not currently in
a relationship.” Respondents who answered “yes” to any of the
4 items were excluded from study participation; all ineligible
respondents were provided with referral information to
organizations geared toward supporting individuals in abusive
or unsafe relationships.
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Intervention Measures

Overview

There were 2 assessment time points (after eligibility was
assessed and confirmed, and after the web-based e-consent was
completed through REDCap): baseline and postintervention.
Baseline assessments were obtained shortly after the participant
completed the e-consent. Postintervention assessments were
obtained at the conclusion of the 6-week SunnysideFlex
intervention period (ie, 6 weeks after the onboarding call with
the research team member). Participants completed web-based
questionnaires via REDCap at both assessment time points to
assess demographic information and outcomes of interest. The
primary outcomes of interest in this study were intervention
feasibility (ie, the proportion of participants who met eligibility
and subsequently enrolled in the intervention, intervention
engagement and adherence, and barriers to retention and
engagement), intervention acceptability (ie, Likert ratings of
intervention satisfaction and open-ended feedback about the
SunnysideFlex program), and PTSD and depression symptom
change. Relevant measures are as follows:

Demographics

This study-specific form assessed race, ethnicity, age, marital
status, gender identity, sexual orientation, education, household
size, number of children, pregnancy history, childcare,
household income, and employment at baseline.

Health Services Utilization

The Health Services Utilization Questionnaire (modeled from
a previous Sunnyside trial [75]) was used to assess participants’
use of medical, mental health, and breastfeeding services at
baseline and postintervention.

PTSD Symptom Assessment

PTSD symptoms were assessed via the PCL-5 [65], described
in more detail earlier under eligibility screener, at baseline and
postintervention.

Depression Symptom Assessment

Broad depression symptoms were measured using the PHQ-9
[66] at baseline and postintervention. The PHQ-9 is a 9-item
measure that uses a Likert scale to determine the frequency of
experienced depressive symptoms over the past 2 weeks, with
response options of “not at all” (0), “several days” (1), “more
days than not” (2), and “nearly every day” (3). Scores of 5, 10,
15, and 20 on the PHQ-9 represent thresholds of mild, moderate,
moderately severe, and severe depressive symptoms,
respectively. The PHQ-9 has been well-studied and validated
in prenatal populations [81,82].

Acceptability

Acceptability of the SunnysideFlex intervention was assessed
using two measures: (1) the Usefulness, Satisfaction, and Ease
of Use Questionnaire (USE; [83]); and (2) the SunnysideFlex
Satisfaction Questionnaire (study-specific measure). The USE
assessed participant ratings of overall intervention satisfaction,
usefulness, ease of use, and ease of learning, and was the
primary measure of intervention usability and satisfaction in
previous Sunnyside pilot studies [61,75,76]. The USE instructs

participants to respond to items on a Likert Scale ranging from
“strongly disagree” (1) to “strongly agree” (7), with higher
scores reflecting greater usability and satisfaction. Examples of
items include “I am satisfied with [the SunnysideFlex program]”
and “I would recommend [the SunnysideFlex program] to a
friend.” The SunnysideFlex Satisfaction Questionnaire assessed
participants’ program feedback in a variety of domains.
Participants were asked to rate how well the program addressed
their emotional needs, captured their trauma experiences and
recovery, and fit with their racial, ethnic, and gender identity,
on a scale ranging from “not at all” (1) to “very much so” (7).
Participants were also invited to provide open-ended feedback
about helpful and less helpful aspects of the program.
Participants were then asked to identify the most and least
helpful tools (Think, Feel, Do, Relax, and Achieve) and provide
open-ended feedback about tool use. Finally, participants were
asked to indicate how frequently they engaged in the in vivo
and written exposure exercises and rate the helpfulness and
tolerability of the exposures on a scale from “very unhelpful/I
did not tolerate it well at all” (1) to “very helpful/I tolerated it
very well” (7). This feedback was evaluated by the research
team to inform future modifications of the intervention
(postintervention).

Intervention Adherence Assessment

Adherence to the web-based SunnysideFlex intervention was
measured by evaluating the number of logins to the intervention
site during the 6-week prenatal intervention period, the number
of lessons accessed, and engagement with the Think (thought
record), Feel (mood rating), Do (activity scheduling and
monitoring), Relax (relaxation), and Achieve (goal setting)
platform tools. Data were used for feasibility analyses.

Analytic Approach

Feasibility and Acceptability
Quantitative analyses were conducted in SPSS (version 28.0.1.0;
IBM Corp). Feasibility was determined by examining
engagement rate, defined as the proportion of individuals who
met eligibility and subsequently enrolled in the intervention,
and intervention engagement and adherence, including the
number of logins during the intervention period, lessons
accessed, and tools completed. Descriptive statistics were used
to evaluate feasibility scores (ie, percentage of eligible
participants who enrolled in the intervention, mean number of
logins to the intervention platform, lessons read, and number
of tools completed), as well as postintervention assessment
completion and study attrition. Barriers to retention and
engagement were also determined by evaluating text
communication data with participants who had not accessed the
platform for an extended period of time (ie, >1 week).
Descriptive statistics were also used to evaluate acceptability,
specifically ratings of intervention satisfaction, usefulness, and
ease of use and learning on the USE and SunnysideFlex
Satisfaction Questionnaire.

Symptom Outcomes
PTSD and depression scores from baseline to postintervention
for each participant were evaluated to determine if the change
was (1) clinically meaningful and (2) clinically significant. This
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approach is consistent with previous pilot work [47,84]. A
10-point reduction on the PCL-5 is considered the minimum
reduction in the severity of symptoms to constitute clinically
meaningful improvements in PTSD symptoms [67,85,86]. A
PHQ-9 score of 10 is the clinical threshold for referral for
treatment [66]. RCIs [67] were used to determine the statistical
significance of symptom changes. The RCI statistic indicates
the quantity and direction of symptom change for an individual,
and whether that change is reliable and significant [67,87]. It
is considered particularly useful in small samples due to its
analysis of symptom change at an individual, rather than group
level. It is also unique from other statistical methods (eg, t tests,
ANOVAs, regression, etc), in that it considers the reliability of
the measure used to evaluate symptom change.

The RCI is calculated using an individual’s preintervention and
postintervention scores on a measure and the SE of the

difference between those 2 scores (Sdiff). Specifically, 
, where x1 represents the individual’s preintervention score, x2

represents that same individual’s postintervention score, and
Sdiff describes the spread of the distribution of change scores
that would be expected if no actual change occurred [67,87].
Sdiff is calculated directly from the SE of the measurement (SE),

as follows: . The SE is calculated using the
test-retest reliability of the measure (rxx) and the SD of the

normal population for that measure (sx), such that .
When an RCI is greater than |1.96|, it is considered statistically
reliable at the P<.05 level. In other words, it is unlikely that the
postintervention score is not reflecting real change [67,87]. In
this study, RCIs were calculated for participants’preintervention
and postintervention scores on the PCL-5 and PHQ-9. For the
PCL-5, rxx=0.82 and sx=14 [69]. For the PHQ-9, rxx=0.84 and
sx=3.8 [66].

Results

Screening
A total of 133 individuals completed the online eligibility
screener over a 6-week period (October 24, 2022, to November
1, 2022, and January 6, 2023, to February 10, 2023).
Recruitment and enrollment were paused from November 1,
2022, through January 6, 2023, to reduce the risk of study

attrition during the holiday season. Most respondents accessed
the screener through Research Match email invitations and
Facebook advertisements. Approximately two-thirds of
respondents identified as White, and one-quarter identified as
Black/African American. Just over a quarter described their
ethnicity as Hispanic/Latino. Of the respondents who completed
the interpersonal trauma assessment portion of the screener
(110/133, 82.7%), almost all endorsed lifetime exposure to at
least one interpersonal traumatic event. The most frequently
endorsed interpersonal traumas included unwanted sexual
attention, witnessing family violence as a child, and
experiencing physical abuse as a child. Approximately
two-thirds of these respondents self-identified a “worst”
interpersonal traumatic event that met criterion A for PTSD and
completed the PCL-5 in relation to this event. The mean PCL-5
total score among these respondents was 49.27 (SD 15.99).
Past-year intimate partner violence, the absence of lifetime
interpersonal trauma meeting criterion A for PTSD, the absence
of current prenatal care, and current mental health treatment
(psychotherapy or pharmacological) were the most frequent
reasons for ineligibility (Table 1).

Table 1 provides eligibility screener results (collected from a
nationwide web-based recruitment effort) of a pilot study of a
6-week web-based intervention for PTSD symptoms during
pregnancy (SunnysideFlex) in a sample of pregnant women
with lifetime interpersonal trauma exposure and current probable
PTSD.

Overall, 15 (11.3%) of the 133 eligibility screener respondents
met eligibility criteria and were invited to enroll in the study
(ie, received links via email to complete the e-consent and
baseline assessment measures). Three (20%) of these individuals
did not enroll in the study and did not respond to contact
attempts. One (7%) individual completed the e-consent and
started their baseline assessment measures but did not complete
these measures or proceed with the onboarding phone call
(required to enroll in the SunnysideFlex intervention). One (7%)
individual completed the e-consent and baseline assessment
measures and scheduled their onboarding phone call but did not
complete the call or engage in the SunnysideFlex intervention.
Ultimately, 10 (67%) individuals completed the onboarding call
and were enrolled in the SunnysideFlex intervention (Figure
2).
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Table 1. Eligibility screener results.

Values, mean (SD)Values, n (%)

Race (N=133)

—a30 (22.6)Black/African descent

—4 (3)Central Asian

—1 (0.8)Native Hawaiian or Pacific Islander

—9 (6.8)South Asian, Southeast Asian, or East Asian

—93 (69.9)White

Ethnicity (N=133)

—37 (27.8)Latino/Latina/Latinx or Hispanic

—96 (72.2)Not Latino/Latina/Latinx or Hispanic

Recruitment outlet (N=133)

—78 (58.6)Research Match

—39 (29.3)Facebook

—10 (7.5)University mass emails

—6 (4.5)Other

—122 (92.4)Currently pregnant (n=132)

Gestational age (weeks; n=132)

—1 (0.8)<16b

—113 (85.6)16-28

—8 (6.0)>28b

20.03 (2.88)—Mean gestational age (n=132)

—16 (12.0)Multiples pregnancyb (n=133)

—93 (69.9)Current prenatal care (N=133)

Ever diagnosed with one of the following b (n=113)

—12 (10.6)Psychotic disorder

—14 (12.4)Bipolar disorder

—9 (8.0)Dissociative disorder

—13 (11.5)Substance use disorder

—25 (22.1)Currently taking medication for mental healthb (n=113)

—26 (23.0)Currently receiving mental health treatmentb (n=113)

—66 (58.4)Intimate partner violence over the past year b (n=113)

45 (39.8)Afraid of current partner

43 (38.1)Physically hurt by current partner

56 (49.6)Controlled or humiliated by current partner

49 (43.4)Threatened violence by current partner

—99 (90)Lifetime interpersonal trauma exposurec (n=110)

67 (60.9)Uninvited or unwanted sexual attention

50 (45.5)Witnessed family violence growing up

49 (44.5)Physical abuse while growing up

48 (43.6)Physical assault by intimate partner

47 (42.7)Witnessed physical assault by stranger
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Values, mean (SD)Values, n (%)

42 (38.2)Threatened death or serious injury

39 (35.5)Sexual assault as an adult (≥18 years)

37 (33.6)Childhood sexual assault before the age of 13 (someone ≥5 years)

37 (33.6)Sexual assault as an adolescent (13-17 years)

32 (29.1)Armed robbery

27 (24.5)Physical assault by stranger

26 (23.6)Childhood sexual assault before age 13 (someone close in age)

—71 (64.54)Interpersonal trauma meeting criterion Ad for PTSDe (n=110)

—58 (81.7)PCL-5f total score ≥33 (n=71)

49.27 (15.99)—Mean PCL-5 total score (n=71)

aNot available.
bDenotes study exclusion criteria (if endorsed).
cLifetime interpersonal trauma types assessed via Traumatic Life Events Questionnaire.
dCriterion A: Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition criterion A for posttraumatic stress disorder, defined as exposure to
death, threatened death, actual or threatened serious injury, or actual or threatened sexual violence.
ePTSD: posttraumatic stress disorder.
fPCL-5: PTSD checklist for DSM-5.

Figure 2. Participant flow CONSORT (Consolidated Standards of Reporting Trials) diagram for a pilot study of a 6-week web-based intervention
(SunnysideFlex) for posttraumatic stress disorder (PTSD) symptoms during pregnancy in a sample of pregnant women (N=10) with lifetime interpersonal
trauma exposure and current probable PTSD. Criterion A: Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition criterion A for PTSD,
defined as exposure to death, threatened death, actual or threatened serious injury, or actual or threatened sexual violence; PCL-5: PTSD Checklist for
DSM-5, the primary measure of PTSD symptoms used in this study.
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Participants
Participants were 10 pregnant women in their second trimester
of pregnancy with a median age of 34 years. The sample was
predominantly White, not Hispanic or Latino, and married or
in a committed relationship. Every participant attended at least
some college, and almost all participants held a college or
graduate degree. Most participants reported an annual household
income of ≥US $51,000 and were employed full-time. The
median household size was 2, and 4 (40%) participants reported
having additional children. Five (50%) of the participants
reported that their current pregnancy is their first pregnancy,
and 3 (30%) participants reported previously experiencing a
miscarriage. One (10%) participant reported preeclampsia in
their current pregnancy; all other participants denied health or
medical concerns associated with their current pregnancy at
baseline (Table 2).

Table 2 provides baseline demographic characteristics of 10
pregnant women with lifetime interpersonal trauma exposure
and current probable PTSD who enrolled in a small pilot study
(N=10) evaluating a 6-week web-based intervention for PTSD
symptoms during pregnancy (SunnysideFlex).

All participants endorsed a lifetime history of at least 1
interpersonal traumatic event on the TLEQ and met the criteria

for a probable diagnosis of PTSD, as measured by a score of
33 or higher on the PTSD Checklist for DSM-5. Participants
endorsed a median of 14.5 different types of lifetime traumatic
events (including both interpersonal and noninterpersonal
traumatic events). The most frequently endorsed interpersonal
traumatic events were sexual assault as an adult, physical abuse
by an intimate partner, and witnessing physical assault by an
acquaintance or stranger. Of the 10 participants, 3 (30%)
participants identified witnessing family violence during
childhood as being their worst interpersonal traumatic event
(ie, index trauma), and 2 (20%) participants identified unwanted
sexual contact before age 13. The index traumas for the
remaining participants included sexual assault as an adult, armed
robbery, experiencing assault by an acquaintance or stranger,
witnessing the assault of an acquaintance or stranger, and
threatened death or serious harm. The median PCL-5 and PHQ-9
total scores at baseline were 55 and 8, respectively (Table 3).

Table 3 provides baseline trauma, PTSD symptom, and
depression symptom characteristics of 10 pregnant women with
lifetime interpersonal trauma exposure and current probable
PTSD who enrolled in a small pilot study (N=10) evaluating a
6-week web-based intervention for PTSD symptoms during
pregnancy (SunnysideFlex).
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Table 2. Enrolled participants’ demographic characteristics (N=10).

Values, median (range)Participants, n (%)

34 (22-41)—aAge (years)

20 (16-26)—Estimated gestational age at screening (weeks)

Race

—1 (10)Black/African descent

—7 (70)White

—2 (20)South Asian or Southeast Asian

Ethnicity

—1 (10)Latino/Latina/Latinx or Hispanic

—9 (90)Not Latino/Latina/Latinx or Hispanic

Relationship status

—4 (40)Married

—4 (40)Committed relationship

—1 (10)Divorced

—1 (10)Single (never married)

2 (2-5)—Household size

—5 (50)First pregnancy

—4 (40)Number of participants with additional children

1.5 (1-6)—Number of additional children (if applicable)

—3 (30)Number of participants who previously miscarried

1 (1-2)—Number of miscarriages (if applicable)

—1 (10; preeclampsia)Number of participants with current pregnancy complications

Annual household income (US $)

—1 (10)<15,000

—2 (20)15,000-20,999

—2 (20)51,000-75,999

—2 (20)76,000-100,999

—2 (20)101,000-149,999

—1 (10)≥150,000

Education

—1 (10)Some college

—1 (10)2-year college degree (associate level)

—4 (40)4-year college degree (BA or BS)

—3 (30)Master’s degree

—1 (10)PhD degree

Occupation

—1 (10)Homemaker

—1 (10)Unemployed

—1 (10)Employed part-time

—1 (10)Employed occasionally

—6 (60)Employed full time

aNot appliable.
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Table 3. Enrolled participants’ baseline trauma, posttraumatic stress disorder (PTSD), and depression characteristics (N=10).

Values, median (range)Participants, n (%)

Interpersonal trauma types

—a7 (70)Uninvited or unwanted sexual attention

—6 (60)Sexual assault as an adult (≥18 years)

—5 (50)Witnessed physical assault by stranger

—5 (50)Physical assault by intimate partner

—4 (40)Witnessed family violence growing up

—4 (40)Threatened death or serious injury

—4 (40)Physical abuse while growing up

—3 (30)Sexual assault as an adolescent (13-17 y)

—3 (30)Physical assault by stranger

—3 (30)Childhood sexual assault before the age of 13 years (someone close in age)

—3 (30)Childhood sexual assault before the age of 13 years (someone ≥5 years older)

—3 (30)Armed robbery

Noninterpersonal trauma types

—7 (70)Unexpected death of a loved one

—5 (50)Other accident

—4 (40)Loved one surviving life-threatening illness, assault, or accident

—4 (40)Abortion

—3 (30)Natural disaster

—2 (20)Motor vehicle accident

—1 (10)Living, working, or military service in war zone

14.5 (3-23)—Total number of trauma typesb

Most distressing interpersonal traumatic event (criterion A) c

—3 (30)Witnessed family violence growing up

—2 (20)Childhood sexual assault before age 13 (someone ≥5 years older)

—2 (20)Sexual assault as an adult (18 or older)

—1 (10)Armed robbery

—1 (10)Physical assault by stranger

—1 (10)Witnessed physical assault by stranger

—1 (10)Threatened death or serious injury

55 (36-63)—PCL-5 total scored

8 (3-18)—PHQ-9 total scoree

PHQ-9 category for depressive symptoms

—2 (20)None or minimal (0-4)

—5 (50)Mild (5-9)

—1 (10)Moderate (10-14)

—2 (20)Severe (≥15)

aNot applicable.
bNumber of lifetime trauma types assessed via Traumatic Life Events Questionnaire.
cCriterion A: Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition criterion A for PTSD, defined as exposure to death, threatened death,
actual or threatened serious injury, or actual or threatened sexual violence.
dPCL-5: PTSD Checklist for DSM-5, primary measure of PTSD symptoms used in this study.
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ePHQ-9: Patient Health Questionnaire-9, the primary measure of depression symptoms used in this study.

Intervention Feasibility

Engagement Rate and Attrition
A participant flow diagram (CONSORT [Consolidated
Standards of Reporting Trials]) is presented in Figure 2. Overall,
10 (67%) of the 15 individuals who met the study eligibility
criteria enrolled in the web-based SunnysideFlex intervention.
Once enrolled in the intervention, 100% of participants were
retained during the 6-week period and completed
postintervention assessments.

Intervention Adherence
Participants logged in to the intervention platform an average
of 10.20 times (SD 5.35) during the 6-week intervention period

and accessed an average of 11.60 (SD 2.37) of the 13 available
SunnysideFlex lessons. A total of 9 (90%) of 10 participants
accessed at least 50% of the lessons, and 6 (60%) participants
accessed 100% of them. On average, participants accessed a
total number of 27.30 tools (SD 28.00). Almost all participants
accessed the Think, Feel, and Achieve tools. The Do and Relax
tools were each accessed by approximately 50% (5/10) of
participants (Table 4).

Table 4 provides overall intervention adherence data (ie,
engagement with the web-based intervention platform) of 10
pregnant women with lifetime interpersonal trauma exposure
and current probable PTSD who enrolled in a small pilot study
(N=10) evaluating a 6-week web-based intervention for PTSD
symptoms during pregnancy (SunnysideFlex).

Table 4. Participant adherence data.

Values, n (%)Values, mean (SD; range)Program activity

—a10.20 (5.35; 2-18)Total logins

—11.60 (2.37; 6-13)Lessons accessedb

6 (60)—100% completion of lessons

9 (90)—50% completion of lessons

—4.50 (2.42; 0-8)Tool: thought record (think; n=9)

—6.60 (6.43; 0-22)Tool: mood rating (feel; n=8)

—11.50 (18.09; 0-55)Tool: activity scheduling or monitoring record (do; n=4)

—2.90 (4.51; 0-14)Tool: relaxation (relax; n=5)

—1.80 (1.47; 0-5)Tool: goal setting (achieve; n=8)

—27.30 (28.00; 0-93)Total tools used

aNot applicable.
bParticipants were offered a total of 13 SunnysideFlex lessons during the 6-week intervention period.

Barriers to Adherence and Engagement
A total of 7 (70%) of 10 participants logged on to the platform
at least weekly for the duration of the 6-week intervention
period. Three (30%) of the participants logged on to the platform
less than weekly. One of these participants shared that she was
struggling to find time to access the platform due to
unanticipated family difficulties and travel. Although she did
not access the platform for the first 4 weeks of the intervention,
she completed 9 of the 13 lessons and accessed 2 of the tools
(Think, Achieve) over 2 sessions in the remaining 2 weeks of
the intervention period. A second participant notified the team
that she was traveling in a foreign country for 2 weeks and
would complete her lessons upon returning home. She did not
log on to the platform for a 3-week period but reengaged upon
returning home, ultimately completing 11 (85%) lessons over
7 sessions and logging 19 tools. A third participant only accessed
the platform 3 times during the intervention period. She
completed a total of 6 (46%) lessons and did not log any tools.
This participant did not provide a reason for her disengagement
from the platform despite several prompts from the research
team.

Text Message and Call Engagement
All 10 participants opted into receiving standardized weekly
text message queries, which offered the chance to schedule a
15-minute support call with a SunnysideFlex team member to
answer any questions they may have about their lessons or to
discuss emotions that came up as they completed their lessons.
In total, 60 text message queries (1 text/intervention week, for
each participant) were sent to participants’ phones over the
course of the study period. Only one phone call was requested
and scheduled by a participant in response to a text message
query. This participant was seeking clarification regarding study
procedures (eg, postpartum lessons, compensation, etc) and was
not experiencing emotional distress or technological difficulties,
nor did they have questions about their lessons. Several of the
participants often replied to the text messages providing an
update on their progress. Examples of these replies included
“Hi, thanks for the offer. The lessons have been very helpful
and I will certainly spend more time on it,” and “It is going
good right now I don’t have any questions.”
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Intervention Acceptability

Likert Ratings of Acceptability
Acceptability data, including USE subscale ratings and
SunnysideFlex Satisfaction Questionnaire ratings, are presented
in Table 5. Participants’ mean ratings on the USE, which uses
a rating scale of 1 (strongly disagree) to 7 (strongly agree), were
5.00 (SD 1.11) for usefulness, 5.43 (SD 1.19) for ease of use,
6.10 (SD 1.05) for ease of learning, and 4.94 (SD 1.48) for
overall satisfaction with the program. On the SunnysideFlex
Satisfaction Questionnaire, which uses a scale from 1 (not at
all) to 7 (very much so), participant’s average ratings were 5.60
(SD 1.35) for “Did you feel like the program addressed your
emotional needs during pregnancy,” 5.60 (SD 1.35) for “Did
you relate to how the program talked about trauma and recovery
from trauma,” and 5.30 (SD 1.42) for “Did you feel the program
fit with your experiences related to your race, ethnicity, and
gender.”

In Vivo and Written Exposure Engagement
All participants reported practicing in vivo exposure exercises
at least one time. Out of 10 participants, 8 (80%) practiced the
written exposure exercises at least once. The 2 (20%)
participants who did not practice written exposure provided
several reasons for not practicing, including not having enough
time, not understanding what to do, and not finding written
exposure helpful. Average ratings for the helpfulness of
exposure exercises in trauma recovery, on a scale from 1 (very
unhelpful) to 7 (very helpful), were 5.14 (SD 1.07) for in vivo
exposure and 5.17 (SD 1.47) for written exposure. Mean
tolerability ratings, on a scale from 1 (not at all well tolerated)
to 7 (very well tolerated) were 4.29 (SD 1.25) for in vivo
exposure and 4.67 (SD 1.21) for written exposure, within the
range of satisfactory (Table 5).

Table 5 provides intervention acceptability data of 10 pregnant
women with lifetime interpersonal trauma exposure and current
probable PTSD who enrolled in a small pilot study (N=10)
evaluating a 6-week web-based intervention for PTSD symptoms
during pregnancy (SunnysideFlex).
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Table 5. Acceptability data.

Values, n (%)Values, mean (SD)Acceptability metric and item question

USEa subscales

—b5.00 (1.11)Overall usefulness

—5.43 (1.19)Overall ease of use

—6.10 (1.05)Overall ease of learning

—4.94 (1.48)Overall satisfaction

Program ratingsc

—5.60 (1.35)Did the program address your emotional health needs during pregnancy?

—5.60 (1.35)Did you relate to how the program talked about trauma and recovery from trauma?

—5.30 (1.42)Did the program fit with your experiences related to your race, ethnicity, and gender?

In vivo exposure ratings

5 (50)—How much did you practice exposure exercises in real life? (Once or twice)

3 (30)—How much did you practice exposure exercises in real life? (3-4 times)

2 (20)—How much did you practice exposure exercises in real life? (more than 5 times)

—5.14 (1.07)How helpful were exposure exercises for your trauma recovery?

—4.29 (1.25)How well did you tolerate exposure exercises?

Written exposure ratings

2 (20)—How much did you practice written exposure exercises? (once or twice)

5 (50)—How much did you practice written exposure exercises? (3-4 times)

2 (20)—How much did you practice written exposure exercises? (more than 5 times)

1 (10)—What are the main reasons you did not practice written exposure exercises? (Not enough time)

1 (10)—(If not at all) What are the main reasons you did not practice written exposure exercises? (I did not under-
stand what to do)

1 (10)—(If not at all) What are the main reasons you did not practice written exposure exercises? (I did not think
it would be helpful to do exposure)

—5.17 (1.47)How helpful were written exposure exercises for your trauma recovery?

—4.67 (1.21)How well did you tolerate written exposure exercises?

aUSE: Usefulness, Satisfaction, and Ease of Use Questionnaire [83], which uses a rating scale of 1 (strongly disagree) to 7 (strongly agree).
bNot applicable.
cAll other rating items from the SunnysideFlex Satisfaction Questionnaire (study-specific measure). Rating scales for these items used a 1 to 7 scale,
with higher numbers indicating greater satisfaction, helpfulness, and tolerability.

Tool Feedback
Participants were asked to identify the tools that they found
most and least helpful. They were asked to check all tools that
apply, and therefore multiple tools were indicated as most or
least helpful for some participants. Participants overwhelmingly
favored the Think tool, whereas the Achieve tool was less
favored. Feedback about the Feel, Relax, and Do tools was
variable. Participants also provided open-ended feedback about
the tools. A common theme that emerged was dissatisfaction
with the level of engagement and interaction provided by the
tools. One participant wrote, “The Feel & Relax tools were
pretty static & not as interactive as the others - they are where
I would normally dive in, but I didn’t find the tools very

engaging.” Another participant wrote, “I think the Achieve tool
can do more, it should have a reminder sound to remind one of
someone’s goal set. Participants also noted difficulties with
remembering to use the tools. In addition, one participant noted
that the Relax tool was broken; this was brought to the attention
of the Sunnyside developer and the issue was promptly resolved
(Table 6).

Table 6 presents feedback provided by 10 pregnant women with
lifetime interpersonal trauma exposure and current probable
PTSD who enrolled in a small pilot study (N=10) evaluating a
6-week web-based intervention for PTSD symptoms during
pregnancy (SunnysideFlex). Feedback describes the perceived
utility of 5 interactive tools within the web-based intervention
(Think, Feel, Relax, Do, and Achieve).
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Table 6. Participant responses to SunnysideFlex program tool feedback.

Please provide any additional feedback about the Think,
Feel, Do, Relax, and Achieve tools here

Which of the five Sunnyside tools did
you find least helpful?

Which of the five Sunnyside tools did you find
most helpful?

Participant 1

They were  n sequence. Helpful in every matterFeelThink

Participant 2

The Relax videos never workedRelaxThink

Participant 3

—aRelaxThink

Participant 4

I’m still struggling to use these often.DoFeel

Participant 5

Feel & Relax tools were pretty static & not as interactive
as the others - they are where I would normally dive in, but
I didn’t find the tools very engaging

Feel and relaxThink

Participant 6

I did like creating goals in achieve, but found it easy to
forget about them

FeelThink, do, and relax

Participant 7

I think the achieve tool can do more, it should have a re-
minder sound to remind one of someone’s goal set

AchieveThink, feel do, relax

Participant 8

A lot of the tools didn’t work regularly so it became painful
going in and out of the website and the reminders to do a
lesson after I had already completed it.

AchieveRelax

Participant 9

I do wish that I received a direct link via email to a journal-
like program that would make it a bit easier during days
that I can’t carve the time out to login to the portal.

AchieveThink, feel, and do

Participant 10

They help me evaluate my feelings and gave me relaxing
technique.

Think, feel, and relaxThink, feel, and relax

aNot applicable.

Open-Ended Program Feedback
All participants answered free-response questions about what
they liked and disliked about the SunnysideFlex program, and
what changes they would recommend to improve the program
experience. Responses to open-ended feedback items for each
participant are presented verbatim in Table 7 and summarized
here. Several themes emerged in these responses. First,
participants expressed strong positive feelings about the
instructive stories (ie, vignettes), which were provided to
participants in both text and video format. One participant wrote,
“I really liked the videos because they were able to help me feel
heard and relate.” Another participant suggested that the
program content include more videos and less reading. Two
(20%) participants, however, expressed negative feelings toward
the vignettes or videos, describing them as “generic” and

“robotic.” Second, consistent with specific tool-related feedback
(described earlier under Tool Feedback), many participants
perceived the tools to be less helpful relative to other aspects
of the program. Multiple participants described difficulties
integrating tool use into their daily routine and program
engagement. Nonetheless, some participants stated that specific
tools exercises, including relaxation and goal setting, were
particularly helpful. Another participant wrote that she
appreciated the brief duration of the tool activities, which helped
the program tasks feel more manageable. Finally, several
participants recommended tailoring the program to individual
trauma histories and needs. One (10%) participant suggested
more personalized interaction from the research team, writing,
“I really would like it if someone from the program reached out
more directly to ask about my well-being” (Table 7).
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Table 7. Participant responses to open-ended SunnysideFlex program feedback.

Do you have any other feedback on
the program that you would like to
share?

What changes would make you
feel like the program was a better
fit for your experiences?

What parts of the program did you
find less helpful?

What parts of the program did you find
to be the most helpful?

Participant 1

Nope!NothingThe Do part. But overall, it was
effective and useful

The lessons, they were thoughtful
and made me understand myself and
reflect better.

Participant 2

I really enjoyed reading the quotes
that were added to the lesson plan

More videos on similar scenariosThe additional exercisesReading about how you can make
changes

Participant 3

It was fineEasier to useTrackingThe real-life examples

Participant 4

I think you guys are on the right
track! Keep up the great work.

Maybe a daily reminder text to
do the tools, it’s so easy to be-
come busy and caught up in day-
to-day life or to just forget be-
cause pregnancy brain.

The tools are a little harder to get
into the “habit” of using. I am try-
ing to find a better way to navigate
that.

I really liked the videos because
they were able to help me feel heard
and relate.

Participant 5

Getting e-mails so often felt like too
much - but I liked how short the re-
quested activities were - so felt more
manageable – I’m still worried
about the time commitment right
after giving birth

Also include surviving hurri-
canes & natural disasters as an
option for trauma

The somatic healing practices were
not very interactive - i read thru
all of them at beginning but then
did not have a way to weave in

Videos & stories were good

Participant 6

—aI think an app instead of a web-
site would make it more easily
accessible (I only log on when I
am at work on my computer)

It’s not clear to me how often and
how much one should be using the
website, so I have not really been
getting consistent readings on
things like tracking my mood.

I found the educational read-
ings/videos to be helpful and clear,
and I also liked the relaxation exer-
cises

Participant 7

NoI don’t think I would change
anything

I think I find everything helpfulThe week 5 part one where it taught
me how to confront my trauma and
the week 6 part two where they left
numbers and links on help on my
PTSD

Participant 8

NoMore tailored to the needs of the
person, i.e., different programs
for dv survivors, rape survivors,
child abuse survivors etc.

The repetitiveness, the clocking
my feelings every day.

Some of the anxiety exercises

Participant 9

NoI really would like if someone
from the program reached out
more directly to ask about my
wellbeing, and more interactive
exercises.

I think the videos weren’t the most
helpful because they were a little
generic.

I really found the journaling exercis-
es to be very helpful, and really
helped me to reframe my thoughts.

Participant 10

Have more videos and less readingMake more practical videos and
less robotic

Some of the videosThe goals exercise

aNot applicable.
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PTSD and Depression Symptom Changes
Eight (80%) participants demonstrated clinically meaningful
PTSD symptom improvements (ie, at least a 10-point reduction
on the PLC-5). RCI analyses indicated that these reductions
were clinically significant for four (40%) of the participants. In
addition, 5 (50%) participants reported subthreshold PTSD
symptoms (ie, <33 on the PCL-5) at postintervention.

Regarding depression symptoms, 2 (20%) participants reported
clinically significant (per RCI analyses) reductions in depressive
symptoms on the PHQ-9 from baseline to postintervention. In
addition, 1 (10%) participant reported a clinically significant
increase in PHQ-9 depression symptoms from baseline to
postintervention. Post hoc analysis determined that the increase
in symptoms was not due to an increase in somatic symptoms
(PHQ-9 Somatic items) alone. At baseline, out of 10
participants, 7 (70%) participants endorsed depression symptoms
below the clinical threshold for referral for treatment (ie, <10
on the PHQ-9); this number decreased to 6 (60%) participants

at postintervention. Specifically, 6 participants who endorsed
subthreshold PHQ-9 symptoms at baseline remained
subthreshold at postintervention, whereas the 7th participant
endorsed a clinically significant increase in her PHQ-9 score
from baseline (total score=5) to postintervention (total
score=15). This participant did not report any adverse events
or new-onset pregnancy concerns during the 6-week perinatal
period that could contribute to a worsening in depressive
symptoms (eg, gestational diabetes). The 3 participants who
were above the PHQ-9 clinical threshold at baseline remained
above the threshold at postintervention. Two of these 3
participants also demonstrated subclinical (<10-point reductions)
in PTSD symptoms on the PCL-5 (Table 8).

Table 8 provides data on individual PTSD and depression
symptom changes (from baseline to postintervention) for 10
pregnant women with lifetime interpersonal trauma exposure
and current probable PTSD who enrolled in a small pilot study
(N=10) evaluating a 6-week web-based intervention for PTSD
symptoms during pregnancy (SunnysideFlex).
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Table 8. Individual posttraumatic stress disorder (PTSD) and depression symptom changes from baseline to postintervention.

PHQ-9cPCL-5bGestational age (weeks)Time pointa

Participant 1

34426Baseline

37 d,e33Postintervention

Participant 2

33625Baseline

620e33Postintervention

Participant 3

85624Baseline

2d15d,e31Postintervention

Participant 4

85922Baseline

748e29Postintervention

Participant 5

115423Baseline

1536d,e30Postintervention

Participant 6

53919Baseline

927e25Postintervention

Participant 7

166120Baseline

10 d5827Postintervention

Participant 8

186116Baseline

225523Postintervention

Participant 9

95117Baseline

937e24Postintervention

Participant 10

56317Baseline

15d32d,e24Postintervention

aPostintervention assessment occurred approximately 6 weeks from baseline.
bPCL-5: PTSD Checklist for DSM-5 total raw score, the primary measure of PTSD symptoms used in this study.
cPHQ-9: Patient Health Questionnaire-9 total raw score, the primary measure of depression symptoms used in this study; PHQ-9 total score of ≥10 is
the clinical threshold for referral for treatment.
dReliable change index ≥|1.96|.
eClinically meaningful symptom reduction on PCL-5 (ie, minimum 10-point reduction).

Discussion

Principal Findings
This study piloted a newly developed, 6-week web-based CBT
intervention for PTSD (ie, SunnysideFlex) in a sample of 10
pregnant women with lifetime interpersonal trauma exposure

and current probable PTSD. Consistent with established
guidelines for developing and testing novel interventions [64],
the focus of this pilot was to assess the following: (1) the initial
feasibility and acceptability of the SunnysideFlex intervention
and (2) preintervention to postintervention changes in PTSD
and depression symptoms, to inform intervention refinement
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and methodological considerations for a pilot clinical trial. The
preliminary results from this study are promising, in that
pregnant women with a range of interpersonal trauma types and
associated PTSD symptomatology were willing to engage with
SunnysideFlex, reported a generally positive user experience,
and demonstrated improvements in PTSD symptoms from
baseline to postintervention.

Aim 1: Feasibility and Acceptability Outcomes
The first aim of this pilot was to evaluate the initial feasibility
and acceptability of the SunnysideFlex intervention. Results
indicated that pregnant women with probable PTSD were willing
to participate in a trauma-focused web-based intervention over
a 6-week period. Most of the individuals (10/15, 67%) who met
the eligibility criteria enrolled in SunnysideFlex, and 100% of
enrolled participants were retained through postintervention
assessments. Intervention engagement was also high;
participants on average accessed 89% (11.60/15) of their lessons
and logged on to the platform at least weekly. Although direct
comparisons between SunnysideFlex and previous Sunnyside
iterations are not possible due to differences in intervention
length and module quantity, SunnysideFlex engagement
statistics (eg, platform log-in, number of lessons accessed, tool
usage, etc) do appear concordant with previous iterations [76]
when adjusted for these differences. These results are highly
encouraging given that existing web-based treatments for PTSD
show an average dropout rate of 22% [57] and often require
remote therapist support to enhance engagement and retention
[59,88].

Engagement and retention also exceeded that of prior studies
using in-person modalities to deliver prenatal trauma-focused
interventions [41-43]. For example, in one pilot study,
participants only completed an average of 3 out of the 5
in-person prenatal intervention sessions [41]. In a second study,
almost 30% of participants dropped out before completing the
first 4 of 10 prenatal learning modules [43]. These studies
frequently cited barriers to care (eg, inadequate childcare, lack
of transportation, inflexible work schedules, etc) as contributors
to enrollment and retention difficulties. Thus, the high
engagement with SunnysideFlex underscores the utility of
web-based interventions in reducing barriers to treatment and
suggests that this modality of intervention is appealing to
trauma-exposed pregnant women. Two participants reported
international travel and unanticipated familial stressors during
the intervention period; however, they were able to reengage
with the platform after sustained (ie, >2 weeks) periods of
absence, highlighting the benefits yielded by the flexible nature
of web-based interventions. A third participant was minimally
engaged during the entire intervention period for unknown
reasons, despite several prompts from the research team. These
instances indicate the need in future trials to be more cognizant
of potential barriers to engagement, perhaps through qualitative
interviews with participants at preintervention and
postintervention.

Program adherence may have in part been bolstered by the
standardized weekly text message queries that were delivered
to participants during the intervention period. These queries
were intended to offer a phone call to participants in need of

technological or content-specific support. However, they
ultimately became a valuable means of communication with
participants about program engagement and may have helped
participants remember to access the platform. Specifically, only
one participant opted to schedule a support call, but almost all
participants responded to the queries to update the research team
on their weekly lesson status. These responses provided
additional information on barriers to engagement (ie, travel,
familial stress, etc). Thus, future SunnysideFlex trials may
consider modifying the function of the weekly text messages
to focus explicitly on program progress and reminding
participants to complete their lessons. The lack of participant
interest in scheduling support phone calls may ultimately
facilitate the upscaling of the intervention by reducing the
number of clinically trained personnel required to manage the
SunnysideFlex program.

Data on program usability, acceptability, and satisfaction
suggested an overall satisfactory user experience. Participants
also rated SunnysideFlex favorably in terms of meeting their
emotional health needs, addressing their trauma experiences,
and aligning with their individual identities. Open-ended
feedback helped to shed light on program aspects that were less
satisfactory, with the primary feedback being focused on the
structure of the web intervention (eg, a desire for more
interactive program components and user-friendly tools).
Considering participants’ overwhelmingly positive feelings
about the program’s instructive video stories (ie, vignettes), the
desire for more interaction may in part be addressed by adding
additional vignettes to future content iterations.

Importantly, participants found the in vivo and written exposure
exercises to be both tolerable and helpful, consistent with prior
studies demonstrating promising outcomes with online in vivo
[58,89] and written [58] exposure in nonpregnant samples. The
favorable ratings of in vivo and written exposure also
complement existing literature on the acceptability of
exposure-based interventions in perinatal populations [47-49].
Indeed, 2 participants identified the exposure exercises as being
their favorite aspects of the program in their open-ended
program feedback. Given that interventions with explicit
exposures to trauma memories and triggers are more efficacious
than nondirective treatments [90], participants’positive feelings
toward the exposure components are highly encouraging and
suggest that there may be room to include additional exposure
exercises in future SunnysideFlex trials. There appeared to be
a slight preference for in vivo, as compared with written,
exposure exercises. Whereas all participants reported practicing
in vivo exposure at least once or twice, 2 participants did not
practice written exposure due to not having enough time, not
understanding what to do, and not finding written exposure
helpful. It may be helpful to modify SunnysideFlex content (eg,
adding additional videos, introducing interactive journaling
exercises, etc) to increase comprehension of and motivation for
the written exposure.

Aim 2: PTSD and Depression Symptom Outcomes
The second aim of this pilot was to evaluate clinically
meaningful and significant changes in PTSD and depression
symptoms preintervention to post SunnysideFlex intervention.
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Results must be interpreted with caution due to the uncontrolled
nature of the study. Nonetheless, it is promising that 80% (8/10)
of the participants demonstrated clinically meaningful reductions
in PTSD symptoms from baseline to postintervention. This
finding is comparable to a small pilot study evaluating the
prenatal implementation of narrative exposure therapy for PTSD,
which found clinically meaningful reductions in PTSD
symptoms in 7 of 8 participants [47]. In addition, 50% (5/10)
of the current sample no longer screened positive for probable
PTSD at postintervention. This is within the range of
gold-standard PTSD interventions delivered to the general
population, including those delivered in person [46] and
web-based with remote therapist support [59,88].

Considering major depression co-occurs in approximately 50%
of individuals with PTSD [91], the number of participants with
clinically elevated depressive symptoms at baseline was
relatively low (3/10, 30%). This may be in part due to the
exclusionary criterion of past-year domestic violence, as this
population experiences particularly high rates of comorbid
PTSD and depression [92]. Encouragingly, almost all (6/7, 86%)
participants with subclinical depressive symptoms at baseline
remained below the threshold at postintervention. One
participant showed a reliable worsening in depression symptoms
from preintervention to postintervention, despite reliable and
clinically meaningful improvements in her PTSD symptoms.
Post hoc analysis determined that this increase was not due to
increases in somatic depressive symptoms alone (eg, trouble
sleeping, fatigue, etc), which can often overlap with normative
experiences of pregnancy [93]. Although this increase could
have been due to chance, depression outcomes will need to be
explored further in subsequent SunnysideFlex studies. It is also
important to note that 3 (30%) of 10 participants demonstrated
a more severe baseline symptom presentation characterized by
significant elevations in both PTSD and depression symptoms;
2 of these participants did not demonstrate clinically significant
or reliable changes in PTSD or depression symptoms at
postintervention. Thus, it may be that SunnysideFlex has a
reduced clinical impact among individuals with more severe
and comorbid symptom presentations. Postintervention exit
interviews with participants may be particularly helpful for
contextualizing symptom changes.

Additional Considerations
The recruitment strategy through Facebook, Research Match,
and university mass emails was adequate, averaging 22
respondents per week over a 6-week recruitment period. This
rate was lower than that of a recent Sunnyside depression
prevention trial [75], which averaged more than 100 weekly
respondents through advertisements placed on a nationwide
internet-based pregnancy application and forum. However, the
base rate of perinatal PTSD (4%-8% [10-12]) is lower than that
of perinatal depression (10%-20% [94]), and therefore
enrollment rates must be considered in the context of the rarer
perinatal PTSD phenotype. Nevertheless, larger-scale trials of
the SunnysideFlex intervention should partner with similar
applications to optimize recruitment outcomes.

It is noteworthy that 2 of the most common reasons for
ineligibility in this study were domestic violence in the past

year and the absence of prenatal care. These exclusion criteria
were intended to ensure participant safety and adequate access
to obstetric care, respectively. However, they resulted in the
exclusion of many high-risk individuals who might have
benefited from the SunnysideFlex intervention. The requirement
of prenatal care may have also unintentionally biased the sample
toward higher-income, more-resourced populations. Thus, future
SunnysideFlex trials require revisions to enrollment criteria to
better align with the intervention’s long-term goal of increasing
access to perinatal PTSD intervention in a range of populations
(eg, under-resourced communities with limited opportunities
for mental health care, recent survivors of intimate partner
violence, and racially and ethnically diverse individuals). Future
trials may consider extending recruitment to include individuals
without current prenatal care, while also providing support in
connecting participants with prenatal medical services.
Partnership with domestic violence organizations may also be
warranted to provide tailored learning modules that adequately
address the multifaceted nature of intimate partner violence,
while also mitigating potential safety risks (eg, opportunities
for safety planning, excluding in vivo exposure exercises from
module content, etc). Shorter-term recruitment considerations
also include adjusting the current domestic violence exclusion
criteria timeframe from “past year” to “past 6 months” to expand
access to SunnysideFlex while new content iterations are in
progress.

In addition, SunnysideFlex was developed to support pregnant
individuals who have previously experienced interpersonal
trauma and does not encompass pregnancy and birth-related
traumatic stress, such as medical complications or obstetric
mistreatment (eg, physical harm during labor or delivery,
nonconsensual medical procedures, etc). These trauma types
warrant unique considerations for assessment and treatment and
are beyond the scope of the current SunnysideFlex intervention.
However, this remains an important line of work for future
research, particularly given the high prevalence of self-reported
traumatic birth experiences [95]. Future iterations of
SunnysideFlex may consider including learning modules to
target PTSD symptomatology associated with pregnancy and
birth traumas.

Limitations
First, the conclusions that can be drawn from this study are
limited due to the small size of the pilot sample and the absence
of a control condition. Thus, it cannot be determined whether
SunnysideFlex was causally responsible for improvements in
PTSD symptoms and maintenance of subclinical depression
symptoms. Follow-up assessments were not completed, and
therefore the postintervention course of symptoms is not known.
Prior literature on the naturally occurring course of perinatal
PTSD and depression symptoms offers insight into potential
symptom trajectories. For example, Onoye et al [96] observed
a declining trend in PTSD and depression symptoms across
pregnancy and postpartum (early first trimester through 6 or
more weeks postpartum), with a late third-trimester symptom
“peak” followed by continued decline [96]. In addition, Muzik
et al [97] found that pregnant women with high levels of PTSD
symptoms at 28 weeks gestation showed substantial reductions
in symptoms at postpartum. These reductions were hypothesized
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to be related to lower levels of perceived distress in the context
of increased estradiol and progesterone concentrations [97].
Given the high severity of PTSD symptoms in the current
SunnysideFlex sample, it is possible the observed downtrend
in symptoms may continue into the postpartum period. However,
prior research has also highlighted substantial variability in
symptom course based on individual (eg, current or lifetime
PTSD symptoms, demographic risk, etc) and environmental
(eg, lack of social support, new trauma exposure,
pregnancy-related stress, etc) factors, further underscoring the
need for tailored interventions to address the dynamic nature
of symptoms across gestational and postpartum periods.
Relatedly, it is also not clear at this time which pregnant
individuals with PTSD will benefit most from the SunnysideFlex
program; larger-scale randomized trials of the intervention are
needed to investigate possible predictors of outcomes.

Second, findings cannot be generalized to other pregnant
populations or treatment settings. All participants were recruited
via electronic recruitment outlets (Facebook and Research
Match), and findings may not generalize to women recruited
through other means (eg, primary care, obstetrics and
gynecology clinics, etc). Similarly, the sample was
predominately White and not Latino or Hispanic. Subsequent
trials are needed to assess the acceptability of SunnysideFlex
in more ethnically and racially diverse samples.

Finally, the primary measure of PTSD symptoms in this study,
the PCL-5, assesses past-month symptomatology. Given that
most participants completed postintervention forms 1 week after

the conclusion of their lessons, this means that their reference
point for PTSD symptom endorsement overlapped with the
intervention period by approximately 3 weeks. The PCL-5 is a
well-established tool for monitoring symptom change during
and after treatment, and this method was consistent with other
pilot studies of prenatal PTSD intervention [47]. However,
future SunnysideFlex trials should incorporate past-week
symptom assessments to capture symptoms outside of the
6-week intervention period.

Conclusions
In conclusion, findings from this small pilot study offer initial
support for the newly developed SunnysideFlex program for
use in pregnant women with probable PTSD. Participants
consistently used the intervention and retention was excellent,
with 100% of participants completing postintervention
assessments. Accordingly, participants were generally satisfied
with the program user experience and provided valuable
feedback to inform avenues for intervention refinement. Results
were also encouraging with respect to reducing PTSD symptoms
and maintaining subclinical depression symptoms, although
they must be interpreted with caution due to the small group of
participants. Overall, SunnysideFlex may be a feasible and
acceptable mechanism for delivering PTSD intervention to
high-risk, trauma-exposed pregnant women who may otherwise
not have opportunities for services. Larger-scale randomized
trials with extended follow-up periods are necessary to better
understand the impact of the SunnysideFlex intervention on
PTSD symptoms during pregnancy and the postpartum period.

Data Availability
The datasets generated and analyzed during this study are available from the corresponding author on reasonable request.

Authors' Contributions
All authors contributed to the study's conception and design. Material preparation, data collection, and analysis were performed
by KCP, SEZ, and ECB. The first draft of the manuscript was written by KCP and all authors commented on previous versions
of the manuscript. All authors read and approved the final manuscript.

Conflicts of Interest
ECB holds equity in Rebound Health, a digital health company that has developed a trauma-focused mobile application. While
there is thematic overlap between the subject matter of this publication and the focus of Rebound, the research described herein
was conducted independently as part of the author’s prior academic role and is unrelated to any ongoing work with Rebound.
The author does not expect any direct or indirect benefit to Rebound Health or their role within the company as a result of this
study or its publication.

Multimedia Appendix 1
SunnysideFlex Intervention Components (Adapted From Original Sunnyside Program).
[PNG File , 249 KB-Multimedia Appendix 1]

References

1. Garcia ER, Yim IS. A systematic review of concepts related to women's empowerment in the perinatal period and their
associations with perinatal depressive symptoms and premature birth. BMC Pregnancy Childbirth. Nov 08, 2017;17(Suppl
2):347. [FREE Full text] [doi: 10.1186/s12884-017-1495-1] [Medline: 29143635]

2. McCarthy M, Houghton C, Matvienko-Sikar K. Women's experiences and perceptions of anxiety and stress during the
perinatal period: a systematic review and qualitative evidence synthesis. BMC Pregnancy Childbirth. Dec 06, 2021;21(1):811.
[FREE Full text] [doi: 10.1186/s12884-021-04271-w] [Medline: 34865642]

JMIR Form Res 2024 | vol. 8 | e53744 | p. 23https://formative.jmir.org/2024/1/e53744
(page number not for citation purposes)

Paltell et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=formative_v8i1e53744_app1.png&filename=c936c77f74baedf8c0776961e0391ac9.png
https://jmir.org/api/download?alt_name=formative_v8i1e53744_app1.png&filename=c936c77f74baedf8c0776961e0391ac9.png
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-017-1495-1
http://dx.doi.org/10.1186/s12884-017-1495-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29143635&dopt=Abstract
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-021-04271-w
http://dx.doi.org/10.1186/s12884-021-04271-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34865642&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


3. Howard LM, Khalifeh H. Perinatal mental health: a review of progress and challenges. World Psychiatry. Oct
2020;19(3):313-327. [FREE Full text] [doi: 10.1002/wps.20769] [Medline: 32931106]

4. Stein A, Pearson RM, Goodman SH, Rapa E, Rahman A, McCallum M, et al. Effects of perinatal mental disorders on the
fetus and child. Lancet. Nov 15, 2014;384(9956):1800-1819. [doi: 10.1016/S0140-6736(14)61277-0] [Medline: 25455250]

5. Bauer A, Knapp M, Parsonage M. Lifetime costs of perinatal anxiety and depression. J Affect Disord. Mar 1, 2016;192:83-90.
[doi: 10.1016/j.jad.2015.12.005] [Medline: 26707352]

6. Luca DL, Margiotta C, Staatz C, Garlow E, Christensen A, Zivin K. Financial toll of untreated perinatal mood and anxiety
disorders among 2017 births in the United States. Am J Public Health. Jun 2020;110(6):888-896. [doi:
10.2105/ajph.2020.305619]

7. Olff M. Sex and gender differences in post-traumatic stress disorder: an update. Eur J Psychotraumatol. Jul 27,
2017;8(sup4):1351204. [doi: 10.1080/20008198.2017.1351204]

8. Breslau N, Chilcoat HD, Kessler RC, Davis GC. Previous exposure to trauma and PTSD effects of subsequent trauma:
results from the Detroit Area Survey of Trauma. Am J Psychiatry. Jun 1999;156(6):902-907. [doi: 10.1176/ajp.156.6.902]
[Medline: 10360130]

9. Mcquaid JR, Pedrelli P, McCahill ME, Stein MB. Reported trauma, post-traumatic stress disorder and major depression
among primary care patients. Psychol Med. Oct 01, 2001;31(7):1249-1257. [doi: 10.1017/s0033291701004202] [Medline:
11681551]

10. Powers A, Woods-Jaeger B, Stevens JS, Bradley B, Patel MB, Joyner A, et al. Trauma, psychiatric disorders, and treatment
history among pregnant African American women. Psychol Trauma. Feb 2020;12(2):138-146. [FREE Full text] [doi:
10.1037/tra0000507] [Medline: 31464464]

11. Seng JS, Rauch SA, Resnick H, Reed CD, King A, Low LK, et al. Exploring posttraumatic stress disorder symptom profile
among pregnant women. J Psychosom Obstet Gynecol. May 19, 2010;31(3):176-187. [doi: 10.3109/0167482x.2010.486453]

12. Yildiz PD, Ayers S, Phillips L. The prevalence of posttraumatic stress disorder in pregnancy and after birth: a systematic
review and meta-analysis. J Affect Disord. Jan 15, 2017;208:634-645. [FREE Full text] [doi: 10.1016/j.jad.2016.10.009]
[Medline: 27865585]

13. Gillespie CF, Bradley B, Mercer K, Smith AK, Conneely K, Gapen M, et al. Trauma exposure and stress-related disorders
in inner city primary care patients. Gen Hosp Psychiatry. Nov 2009;31(6):505-514. [FREE Full text] [doi:
10.1016/j.genhosppsych.2009.05.003] [Medline: 19892208]

14. Roberts AL, Gilman SE, Breslau J, Breslau N, Koenen KC. Race/ethnic differences in exposure to traumatic events,
development of post-traumatic stress disorder, and treatment-seeking for post-traumatic stress disorder in the United States.
Psychol Med. Mar 29, 2010;41(1):71-83. [doi: 10.1017/s0033291710000401]

15. Cook N, Ayers S, Horsch A. Maternal posttraumatic stress disorder during the perinatal period and child outcomes: a
systematic review. J Affect Disord. Jan 01, 2018;225:18-31. [doi: 10.1016/j.jad.2017.07.045] [Medline: 28777972]

16. Mulder EJ, Robles de Medina PG, Huizink AC, Van den Bergh BR, Buitelaar JK, Visser GH. Prenatal maternal stress:
effects on pregnancy and the (unborn) child. Early Hum Dev. Dec 2002;70(1-2):3-14. [doi: 10.1016/s0378-3782(02)00075-0]
[Medline: 12441200]

17. Muzik M, Bocknek EL, Broderick A, Richardson P, Rosenblum KL, Thelen K, et al. Mother-infant bonding impairment
across the first 6 months postpartum: the primacy of psychopathology in women with childhood abuse and neglect histories.
Arch Womens Ment Health. Feb 2013;16(1):29-38. [FREE Full text] [doi: 10.1007/s00737-012-0312-0] [Medline: 23064898]

18. Seng JS, Oakley DJ, Sampselle CM, Killion C, Graham-Bermann S, Liberzon I. Posttraumatic stress disorder and pregnancy
complications. Obstet Gynecol. 2001;97(1):17-22. [doi: 10.1097/00006250-200101000-00004]

19. Shaw JG, Asch SM, Kimerling R, Frayne SM, Shaw KA, Phibbs CS. Posttraumatic stress disorder and risk of spontaneous
preterm birth. Obstet Gynecol. Dec 2014;124(6):1111-1119. [doi: 10.1097/AOG.0000000000000542] [Medline: 25415162]

20. Geller PA, Stasko EC. Effect of previous posttraumatic stress in the perinatal period. J Obstet Gynecol Neonatal Nurs. Nov
2017;46(6):912-922. [doi: 10.1016/j.jogn.2017.04.136] [Medline: 28667832]

21. Morland L, Goebert D, Onoye J, Frattarelli L, Derauf C, Herbst M, et al. Posttraumatic stress disorder and pregnancy health:
preliminary update and implications. Psychosomatics. Jul 2007;48(4):304-308. [doi: 10.1176/appi.psy.48.4.304] [Medline:
17600166]

22. Brennan PA, Pargas R, Walker EF, Green P, Newport DJ, Stowe Z. Maternal depression and infant cortisol: influences of
timing, comorbidity and treatment. J Child Psychol Psychiatry. Oct 13, 2008;49(10):1099-1107. [FREE Full text] [doi:
10.1111/j.1469-7610.2008.01914.x] [Medline: 18492036]

23. Yehuda R, Engel SM, Brand SR, Seckl J, Marcus SM, Berkowitz GS. Transgenerational effects of posttraumatic stress
disorder in babies of mothers exposed to the World Trade Center attacks during pregnancy. J Clin Endocrinol Metab. Jul
2005;90(7):4115-4118. [doi: 10.1210/jc.2005-0550] [Medline: 15870120]

24. Davis EP, Snidman N, Wadhwa PD, Glynn LM, Schetter CD, Sandman CA. Prenatal maternal anxiety and depression
predict negative behavioral reactivity in infancy. Infancy. Jan 18, 2010;6(3):319-331. [doi: 10.1207/s15327078in0603_1]

25. Grant KA, McMahon C, Austin MP, Reilly N, Leader L, Ali S. Maternal prenatal anxiety, postnatal caregiving and infants'
cortisol responses to the still-face procedure. Dev Psychobiol. Dec 2009;51(8):625-637. [doi: 10.1002/dev.20397] [Medline:
19739133]

JMIR Form Res 2024 | vol. 8 | e53744 | p. 24https://formative.jmir.org/2024/1/e53744
(page number not for citation purposes)

Paltell et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://doi.org/10.1002/wps.20769
http://dx.doi.org/10.1002/wps.20769
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32931106&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(14)61277-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25455250&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2015.12.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26707352&dopt=Abstract
http://dx.doi.org/10.2105/ajph.2020.305619
http://dx.doi.org/10.1080/20008198.2017.1351204
http://dx.doi.org/10.1176/ajp.156.6.902
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10360130&dopt=Abstract
http://dx.doi.org/10.1017/s0033291701004202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11681551&dopt=Abstract
https://europepmc.org/abstract/MED/31464464
http://dx.doi.org/10.1037/tra0000507
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31464464&dopt=Abstract
http://dx.doi.org/10.3109/0167482x.2010.486453
https://core.ac.uk/reader/76982461?utm_source=linkout
http://dx.doi.org/10.1016/j.jad.2016.10.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27865585&dopt=Abstract
https://europepmc.org/abstract/MED/19892208
http://dx.doi.org/10.1016/j.genhosppsych.2009.05.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19892208&dopt=Abstract
http://dx.doi.org/10.1017/s0033291710000401
http://dx.doi.org/10.1016/j.jad.2017.07.045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28777972&dopt=Abstract
http://dx.doi.org/10.1016/s0378-3782(02)00075-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12441200&dopt=Abstract
https://europepmc.org/abstract/MED/23064898
http://dx.doi.org/10.1007/s00737-012-0312-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23064898&dopt=Abstract
http://dx.doi.org/10.1097/00006250-200101000-00004
http://dx.doi.org/10.1097/AOG.0000000000000542
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25415162&dopt=Abstract
http://dx.doi.org/10.1016/j.jogn.2017.04.136
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28667832&dopt=Abstract
http://dx.doi.org/10.1176/appi.psy.48.4.304
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17600166&dopt=Abstract
https://europepmc.org/abstract/MED/18492036
http://dx.doi.org/10.1111/j.1469-7610.2008.01914.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18492036&dopt=Abstract
http://dx.doi.org/10.1210/jc.2005-0550
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15870120&dopt=Abstract
http://dx.doi.org/10.1207/s15327078in0603_1
http://dx.doi.org/10.1002/dev.20397
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19739133&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


26. Buss C, Davis EP, Muftuler LT, Head K, Sandman CA. High pregnancy anxiety during mid-gestation is associated with
decreased gray matter density in 6-9-year-old children. Psychoneuroendocrinology. Jan 2010;35(1):141-153. [FREE Full
text] [doi: 10.1016/j.psyneuen.2009.07.010] [Medline: 19674845]

27. Charil A, Laplante DP, Vaillancourt C, King S. Prenatal stress and brain development. Brain Res Rev. Oct 05,
2010;65(1):56-79. [doi: 10.1016/j.brainresrev.2010.06.002] [Medline: 20550950]

28. Davis EP, Sandman CA. Prenatal psychobiological predictors of anxiety risk in preadolescent children.
Psychoneuroendocrinology. Aug 2012;37(8):1224-1233. [FREE Full text] [doi: 10.1016/j.psyneuen.2011.12.016] [Medline:
22265195]

29. Tuovinen S, Lahti-Pulkkinen M, Girchenko P, Heinonen K, Lahti J, Reynolds RM, et al. Maternal antenatal stress and
mental and behavioral disorders in their children. J Affect Disord. Jan 01, 2021;278:57-65. [FREE Full text] [doi:
10.1016/j.jad.2020.09.063] [Medline: 32950844]

30. van den Bergh BR, Mennes M, Stevens V, van der Meere J, Börger N, Stiers P, et al. ADHD deficit as measured in adolescent
boys with a continuous performance task is related to antenatal maternal anxiety. Pediatr Res. Jan 2006;59(1):78-82. [doi:
10.1203/01.pdr.0000191143.75673.52] [Medline: 16327007]

31. Zhu P, Sun MS, Hao JH, Chen Y, Jiang X, Tao R, et al. Does prenatal maternal stress impair cognitive development and
alter temperament characteristics in toddlers with healthy birth outcomes? Dev Med Child Neurol. Mar 20,
2014;56(3):283-289. [FREE Full text] [doi: 10.1111/dmcn.12378] [Medline: 24512346]

32. Bosquet Enlow M, Kitts RL, Blood E, Bizarro A, Hofmeister M, Wright RJ. Maternal posttraumatic stress symptoms and
infant emotional reactivity and emotion regulation. Infant Behav Dev. Dec 2011;34(4):487-503. [FREE Full text] [doi:
10.1016/j.infbeh.2011.07.007] [Medline: 21862136]

33. Holditch-Davis D, Santos H, Levy J, White-Traut R, O'Shea TM, Geraldo V, et al. Patterns of psychological distress in
mothers of preterm infants. Infant Behav Dev. Nov 2015;41:154-163. [FREE Full text] [doi: 10.1016/j.infbeh.2015.10.004]
[Medline: 26495909]

34. Zerach G, Elsayag A, Shefer S, Gabis L. Long-term maternal stress and post-traumatic stress symptoms related to
developmental outcome of extremely premature infants. Stress Health. Aug 06, 2015;31(3):204-213. [doi: 10.1002/smi.2547]
[Medline: 26252160]

35. Wenz-Gross M, Weinreb L, Upshur C. Screening for post-traumatic stress disorder in prenatal care: prevalence and
characteristics in a low-income population. Matern Child Health J. Oct 11, 2016;20(10):1995-2002. [doi:
10.1007/s10995-016-2073-2] [Medline: 27400916]

36. Moore JE, McLemore MR, Glenn N, Zivin K. Policy opportunities to improve prevention, diagnosis, and treatment of
perinatal mental health conditions. Health Aff (Millwood). Oct 01, 2021;40(10):1534-1542. [doi: 10.1377/hlthaff.2021.00779]
[Medline: 34606359]

37. Committee on Obstetric Practice. The American College of Obstetricians and Gynecologists committee opinion no. 630.
screening for perinatal depression. Obstet Gynecol. May 2015;125(5):1268-1271. [doi:
10.1097/01.AOG.0000465192.34779.dc] [Medline: 25932866]

38. Loveland Cook CA, Flick LH, Homan SM, Campbell C, McSweeney M, Gallagher ME. Posttraumatic stress disorder in
pregnancy: prevalence, risk factors, and treatment. Obstet Gynecol. 2004;103(4):710-717. [doi:
10.1097/01.aog.0000119222.40241.fb]

39. Smith MV, Rosenheck RA, Cavaleri MA, Howell HB, Poschman K, Yonkers KA. Screening for and detection of depression,
panic disorder, and PTSD in public-sector obstetric clinics. Psychiatr Serv. Apr 2004;55(4):407-414. [doi:
10.1176/appi.ps.55.4.407] [Medline: 15067153]

40. Shields KE, Lyerly AD. Exclusion of pregnant women from industry-sponsored clinical trials. Obstet Gynecol. Nov
2013;122(5):1077-1081. [doi: 10.1097/AOG.0b013e3182a9ca67] [Medline: 24104789]

41. Zlotnick C, Capezza NM, Parker D. An interpersonally based intervention for low-income pregnant women with intimate
partner violence: a pilot study. Arch Womens Ment Health. Feb 11, 2011;14(1):55-65. [FREE Full text] [doi:
10.1007/s00737-010-0195-x] [Medline: 21153559]

42. Rowe H, Sperlich M, Cameron H, Seng J. A Quasi-experimental outcomes analysis of a psychoeducation intervention for
pregnant women with abuse-related posttraumatic stress. J Obstet Gynecol Neonatal Nurs. May 2014;43(3):282-293. [FREE
Full text] [doi: 10.1111/1552-6909.12312] [Medline: 24754455]

43. Sperlich M, Seng JS, Rowe H, Cameron H, Harris A, McCracken A, et al. The survivor moms’ companion: feasibility,
safety, and acceptability of a posttraumatic stress specific psychoeducation program for pregnant survivors of childhood
maltreatment and sexual trauma. Int J Childbirth. Jan 01, 2011;1(2):122-135. [doi: 10.1891/2156-5287.1.2.122]

44. Weinreb L, Wenz-Gross M, Upshur C. Postpartum outcomes of a pilot prenatal care-based psychosocial intervention for
PTSD during pregnancy. Arch Womens Ment Health. Jun 7, 2018;21(3):299-312. [doi: 10.1007/s00737-017-0794-x]
[Medline: 29116416]

45. Upshur CC, Wenz-Gross M, Weinreb L, Moffitt JJ. Using prenatal advocates to implement a psychosocial education
intervention for posttraumatic stress disorder during pregnancy: feasibility, care engagement, and predelivery behavioral
outcomes. Womens Health Issues. Sep 2016;26(5):537-545. [doi: 10.1016/j.whi.2016.06.003] [Medline: 27480668]

JMIR Form Res 2024 | vol. 8 | e53744 | p. 25https://formative.jmir.org/2024/1/e53744
(page number not for citation purposes)

Paltell et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/19674845
http://europepmc.org/abstract/MED/19674845
http://dx.doi.org/10.1016/j.psyneuen.2009.07.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19674845&dopt=Abstract
http://dx.doi.org/10.1016/j.brainresrev.2010.06.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20550950&dopt=Abstract
https://europepmc.org/abstract/MED/22265195
http://dx.doi.org/10.1016/j.psyneuen.2011.12.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22265195&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0165-0327(20)32758-0
http://dx.doi.org/10.1016/j.jad.2020.09.063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32950844&dopt=Abstract
http://dx.doi.org/10.1203/01.pdr.0000191143.75673.52
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16327007&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1111/dmcn.12378
http://dx.doi.org/10.1111/dmcn.12378
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24512346&dopt=Abstract
https://europepmc.org/abstract/MED/21862136
http://dx.doi.org/10.1016/j.infbeh.2011.07.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21862136&dopt=Abstract
https://europepmc.org/abstract/MED/26495909
http://dx.doi.org/10.1016/j.infbeh.2015.10.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26495909&dopt=Abstract
http://dx.doi.org/10.1002/smi.2547
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26252160&dopt=Abstract
http://dx.doi.org/10.1007/s10995-016-2073-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27400916&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2021.00779
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34606359&dopt=Abstract
http://dx.doi.org/10.1097/01.AOG.0000465192.34779.dc
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25932866&dopt=Abstract
http://dx.doi.org/10.1097/01.aog.0000119222.40241.fb
http://dx.doi.org/10.1176/appi.ps.55.4.407
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15067153&dopt=Abstract
http://dx.doi.org/10.1097/AOG.0b013e3182a9ca67
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24104789&dopt=Abstract
https://europepmc.org/abstract/MED/21153559
http://dx.doi.org/10.1007/s00737-010-0195-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21153559&dopt=Abstract
https://europepmc.org/abstract/MED/24754455
https://europepmc.org/abstract/MED/24754455
http://dx.doi.org/10.1111/1552-6909.12312
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24754455&dopt=Abstract
http://dx.doi.org/10.1891/2156-5287.1.2.122
http://dx.doi.org/10.1007/s00737-017-0794-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29116416&dopt=Abstract
http://dx.doi.org/10.1016/j.whi.2016.06.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27480668&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


46. Kar N. Cognitive behavioral therapy for the treatment of post-traumatic stress disorder: a review. Neuropsychiatr Dis Treat.
2011;7:167-181. [FREE Full text] [doi: 10.2147/NDT.S10389] [Medline: 21552319]

47. Stevens NR, Miller ML, Soibatian C, Otwell C, Rufa AK, Meyer DJ, et al. Exposure therapy for PTSD during pregnancy:
a feasibility, acceptability, and case series study of Narrative Exposure Therapy (NET). BMC Psychol. Dec 09, 2020;8(1):130.
[FREE Full text] [doi: 10.1186/s40359-020-00503-4] [Medline: 33298159]

48. Arch JJ, Dimidjian S, Chessick C. Are exposure-based cognitive behavioral therapies safe during pregnancy? Arch Womens
Ment Health. Dec 16, 2012;15(6):445-457. [doi: 10.1007/s00737-012-0308-9] [Medline: 22983422]

49. Dworkin ER, Zambrano-Vazquez L, Cunningham SR, Pittenger SL, Schumacher JA, Stasiewicz PR, et al. Treating PTSD
in pregnant and postpartum rural women with substance use disorders. Rural Ment Health. Apr 2017;41(2):136-151. [FREE
Full text] [doi: 10.1037/rmh0000057] [Medline: 28983389]

50. Stevens NR, Lillis TA, Wagner L, Tirone V, Hobfoll SE. A feasibility study of trauma-sensitive obstetric care for low-income,
ethno-racial minority pregnant abuse survivors. J Psychosom Obstet Gynecol. Nov 22, 2017;40(1):66-74. [doi:
10.1080/0167482x.2017.1398727]

51. Kopelman RC, Moel J, Mertens C, Stuart S, Arndt S, O'Hara MW. Barriers to care for antenatal depression. Psychiatr Serv.
Apr 2008;59(4):429-432. [FREE Full text] [doi: 10.1176/ps.2008.59.4.429] [Medline: 18378843]

52. McGuire TG, Alegria M, Cook BL, Wells KB, Zaslavsky AM. Implementing the institute of medicine definition of
disparities: an application to mental health care. Health Serv Res. Oct 09, 2006;41(5):1979-2005. [FREE Full text] [doi:
10.1111/j.1475-6773.2006.00583.x] [Medline: 16987312]

53. McGuire TG, Miranda J. New evidence regarding racial and ethnic disparities in mental health: evidence and policy
implications. Health Aff (Millwood). Mar 2008;27(2):393-403. [FREE Full text] [doi: 10.1377/hlthaff.27.2.393] [Medline:
18332495]

54. Satcher D. Mental health: a report of the surgeon general--executive summary. Prof Psychol Res Pr. 2000;31(1):5-13.
[FREE Full text] [doi: 10.1037//0735-7028.31.1.5]

55. Saddichha S, Al-Desouki M, Lamia A, Linden IA, Krausz M. Online interventions for depression and anxiety - a systematic
review. Health Psychol Behav Med. Jan 01, 2014;2(1):841-881. [FREE Full text] [doi: 10.1080/21642850.2014.945934]
[Medline: 25750823]

56. Hobfoll SE, Blais RK, Stevens NR, Walt L, Gengler R. Vets prevail online intervention reduces PTSD and depression in
veterans with mild-to-moderate symptoms. J Consult Clin Psychol. Jan 2016;84(1):31-42. [doi: 10.1037/ccp0000041]
[Medline: 26322788]

57. Kuester A, Niemeyer H, Knaevelsrud C. Internet-based interventions for posttraumatic stress: a meta-analysis of randomized
controlled trials. Clin Psychol Rev. Feb 2016;43:1-16. [doi: 10.1016/j.cpr.2015.11.004] [Medline: 26655959]

58. Lehavot K, Millard SP, Thomas RM, Yantsides K, Upham M, Beckman K, et al. A randomized trial of an online,
coach-assisted self-management PTSD intervention tailored for women veterans. J Consult Clin Psychol. Feb
2021;89(2):134-142. [FREE Full text] [doi: 10.1037/ccp0000556] [Medline: 33705169]

59. Wild J, Warnock-Parkes E, Grey N, Stott R, Wiedemann M, Canvin L, et al. Internet-delivered cognitive therapy for PTSD:
a development pilot series. Eur J Psychotraumatol. 2016;7:31019. [FREE Full text] [doi: 10.3402/ejpt.v7.31019] [Medline:
27837579]

60. Ashford MT, Olander EK, Ayers S. Computer- or web-based interventions for perinatal mental health: a systematic review.
J Affect Disord. Jun 2016;197:134-146. [doi: 10.1016/j.jad.2016.02.057] [Medline: 26991368]

61. Duffecy J, Grekin R, Hinkel H, Gallivan N, Nelson G, O'Hara MW. A group-based online intervention to prevent postpartum
depression (Sunnyside): feasibility randomized controlled trial. JMIR Ment Health. May 28, 2019;6(5):e10778. [FREE
Full text] [doi: 10.2196/10778] [Medline: 31140443]

62. Danaher BG, Milgrom J, Seeley JR, Stuart S, Schembri C, Tyler MS, et al. MomMoodBooster web-based intervention for
postpartum depression: feasibility trial results. J Med Internet Res. Nov 2013;15(11):e242. [FREE Full text] [doi:
10.2196/jmir.2876] [Medline: 24191345]

63. Verkerk GJ, Pop VJ, Van Son MJ, Van Heck GL. Prediction of depression in the postpartum period: a longitudinal follow-up
study in high-risk and low-risk women. J Affect Disord. Nov 2003;77(2):159-166. [doi: 10.1016/s0165-0327(02)00146-5]
[Medline: 14607393]

64. Czajkowski SM, Powell LH, Adler N, Naar-King S, Reynolds KD, Hunter CM, et al. From ideas to efficacy: the ORBIT
model for developing behavioral treatments for chronic diseases. Health Psychol. Oct 2015;34(10):971-982. [FREE Full
text] [doi: 10.1037/hea0000161] [Medline: 25642841]

65. Weathers FW, Bovin MJ, Lee DJ, Sloan DM, Schnurr PP, Kaloupek DG, et al. The Clinician-Administered PTSD Scale
for DSM-5 (CAPS-5): development and initial psychometric evaluation in military veterans. Psychol Assess. Mar
2018;30(3):383-395. [FREE Full text] [doi: 10.1037/pas0000486] [Medline: 28493729]

66. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med. Sep
2001;16(9):606-613. [FREE Full text] [doi: 10.1046/j.1525-1497.2001.016009606.x] [Medline: 11556941]

67. Jacobson NS, Truax P. Clinical significance: a statistical approach to defining meaningful change in psychotherapy research.
J Consult Clin Psychol. 1991;59(1):12-19. [doi: 10.1037/0022-006X.59.1.12]

JMIR Form Res 2024 | vol. 8 | e53744 | p. 26https://formative.jmir.org/2024/1/e53744
(page number not for citation purposes)

Paltell et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/21552319
http://dx.doi.org/10.2147/NDT.S10389
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21552319&dopt=Abstract
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-020-00503-4
http://dx.doi.org/10.1186/s40359-020-00503-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33298159&dopt=Abstract
http://dx.doi.org/10.1007/s00737-012-0308-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22983422&dopt=Abstract
https://europepmc.org/abstract/MED/28983389
https://europepmc.org/abstract/MED/28983389
http://dx.doi.org/10.1037/rmh0000057
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28983389&dopt=Abstract
http://dx.doi.org/10.1080/0167482x.2017.1398727
https://europepmc.org/abstract/MED/18378843
http://dx.doi.org/10.1176/ps.2008.59.4.429
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18378843&dopt=Abstract
https://europepmc.org/abstract/MED/16987312
http://dx.doi.org/10.1111/j.1475-6773.2006.00583.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16987312&dopt=Abstract
https://europepmc.org/abstract/MED/18332495
http://dx.doi.org/10.1377/hlthaff.27.2.393
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18332495&dopt=Abstract
http://dx.doi.org.proxy.cc.uic.edu/10.1037/0735-7028.31.1.5
http://dx.doi.org/10.1037//0735-7028.31.1.5
http://europepmc.org/abstract/MED/25750823
http://dx.doi.org/10.1080/21642850.2014.945934
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25750823&dopt=Abstract
http://dx.doi.org/10.1037/ccp0000041
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26322788&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2015.11.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26655959&dopt=Abstract
https://europepmc.org/abstract/MED/33705169
http://dx.doi.org/10.1037/ccp0000556
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33705169&dopt=Abstract
http://europepmc.org/abstract/MED/27837579
http://dx.doi.org/10.3402/ejpt.v7.31019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27837579&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2016.02.057
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26991368&dopt=Abstract
https://mental.jmir.org/2019/5/e10778/
https://mental.jmir.org/2019/5/e10778/
http://dx.doi.org/10.2196/10778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31140443&dopt=Abstract
http://www.jmir.org/2013/11/e242/
http://dx.doi.org/10.2196/jmir.2876
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24191345&dopt=Abstract
http://dx.doi.org/10.1016/s0165-0327(02)00146-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14607393&dopt=Abstract
https://europepmc.org/abstract/MED/25642841
https://europepmc.org/abstract/MED/25642841
http://dx.doi.org/10.1037/hea0000161
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25642841&dopt=Abstract
https://europepmc.org/abstract/MED/28493729
http://dx.doi.org/10.1037/pas0000486
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28493729&dopt=Abstract
https://europepmc.org/abstract/MED/11556941
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11556941&dopt=Abstract
http://dx.doi.org/10.1037/0022-006X.59.1.12
http://www.w3.org/Style/XSL
http://www.renderx.com/


68. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)--a
metadata-driven methodology and workflow process for providing translational research informatics support. J Biomed
Inform. Apr 2009;42(2):377-381. [FREE Full text] [doi: 10.1016/j.jbi.2008.08.010] [Medline: 18929686]

69. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et al. REDCap Consortium. The REDCap consortium:
building an international community of software platform partners. J Biomed Inform. Jul 2019;95:103208. [FREE Full
text] [doi: 10.1016/j.jbi.2019.103208] [Medline: 31078660]

70. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders: DSM-5TM. New York, NY.
American Psychological Association; 2013.

71. Blevins CA, Weathers FW, Davis MT, Witte TK, Domino JL. The posttraumatic stress disorder checklist for DSM-5
(PCL-5): development and initial psychometric evaluation. J Trauma Stress. Dec 2015;28(6):489-498. [doi: 10.1002/jts.22059]
[Medline: 26606250]

72. Bovin MJ, Marx BP, Weathers FW, Gallagher MW, Rodriguez P, Schnurr PP, et al. Psychometric properties of the PTSD
checklist for diagnostic and statistical manual of mental disorders-fifth edition (PCL-5) in veterans. Psychol Assess. Nov
2016;28(11):1379-1391. [doi: 10.1037/pas0000254] [Medline: 26653052]

73. Forbes D, Fletcher S, Parslow R, Phelps A, O’Donnell M, Bryant RA, et al. Trauma at the hands of another: longitudinal
study of differences in the posttraumatic stress disorder symptom profile following interpersonal compared with
noninterpersonal trauma. J Clin Psychiatry. Nov 01, 2011;73(03):372-376. [doi: 10.4088/jcp.10m06640]

74. Kelley LP, Weathers FW, McDevitt-Murphy ME, Eakin DE, Flood AM. A comparison of PTSD symptom patterns in three
types of civilian trauma. J Trauma Stress. Jun 14, 2009;22(3):227-235. [doi: 10.1002/jts.20406] [Medline: 19444884]

75. Pezley L, Tussing-Humphreys L, Koenig MD, Maki P, Odoms-Young A, Freels S, et al. Feasibility of a web-based
intervention to prevent perinatal depression and promote human milk feeding: randomized pilot trial. JMIR Form Res. May
03, 2022;6(5):e32226. [FREE Full text] [doi: 10.2196/32226] [Medline: 35503244]

76. Duffecy J, Grekin R, Long JD, Mills JA, O'Hara M. Randomized controlled trial of Sunnyside: individual versus group-based
online interventions to prevent postpartum depression. J Affect Disord. Aug 15, 2022;311:538-547. [doi:
10.1016/j.jad.2022.05.123] [Medline: 35654284]

77. Monson CM, Schnurr PP, Resick PA, Friedman MJ, Young-Xu Y, Stevens SP. Cognitive processing therapy for veterans
with military-related posttraumatic stress disorder. J Consult Clin Psychol. Oct 2006;74(5):898-907. [doi:
10.1037/0022-006X.74.5.898] [Medline: 17032094]

78. Watkins LE, Sprang KR, Rothbaum BO. Treating PTSD: a review of evidence-based psychotherapy interventions. Front
Behav Neurosci. 2018;12:258. [FREE Full text] [doi: 10.3389/fnbeh.2018.00258] [Medline: 30450043]

79. Kubany ES, Leisen MB, Kaplan AS, Watson SB, Haynes SN, Owens JA, et al. Development and preliminary validation
of a brief broad-spectrum measure of trauma exposure: the Traumatic Life Events questionnaire. Psychol Assess.
2000;12(2):210-224. [doi: 10.1037/1040-3590.12.2.210]

80. Webster J, Stratigos SM, Grimes KM. Women's responses to screening for domestic violence in a health-care setting.
Midwifery. Dec 2001;17(4):289-294. [doi: 10.1054/midw.2001.0279] [Medline: 11749061]

81. Sidebottom AC, Harrison PA, Godecker A, Kim H. Validation of the Patient Health Questionnaire (PHQ)-9 for prenatal
depression screening. Arch Womens Ment Health. Oct 2012;15(5):367-374. [doi: 10.1007/s00737-012-0295-x] [Medline:
22983357]

82. Smith ML, Sanchez SE, Rondon M, Gradus JL, Gelaye B. Validation of the Patient Health Questionnaire-9 (PHQ-9) for
detecting depression among pregnant women in Lima, Peru. Curr Psychol. Jun 02, 2022;41(6):3797-3805. [FREE Full text]
[doi: 10.1007/s12144-020-00882-2] [Medline: 35757832]

83. Lund AM. Measuring usability with the USE questionnaire. Usability Interface. 2001;8(2):3-6. [FREE Full text]
84. Meinzer MC, Hartley CM, Hoogesteyn K, Pettit JW. Development and open trial of a depression preventive intervention

for adolescents with attention-deficit/hyperactivity disorder. Cogn Behav Pract. May 2018;25(2):225-239. [FREE Full text]
[doi: 10.1016/j.cbpra.2017.05.006] [Medline: 31787832]

85. Clapp JD, Kemp JJ, Cox KS, Tuerk PW. Patterns of change in response to prolonged exposure: implications for treatment
outcome. Depress Anxiety. Sep 20, 2016;33(9):807-815. [doi: 10.1002/da.22534] [Medline: 27321062]

86. Using the PTSD checklist for DSM-5 (PCL-5). National Center for PTSD. 2015. URL: https://www.ptsd.va.gov/professional/
assessment/adult-sr/ptsd-checklist.
asp#:~:text=The%20PCL%2D5%20is%20a%2020%2Ditem%20questionnaire%2C%20corresponding,in%20the%20DSM%2DIV%20version
[accessed 2024-04-29]

87. Zahra D, Hedge C. The reliable change index: why isn’t it more popular in academic psychology? PsyPag Q. Oct 01,
2010;1(76):14-20. [FREE Full text] [doi: 10.53841/bpspag.2010.1.76.14]

88. Klein B, Mitchell J, Abbott J, Shandley K, Austin D, Gilson K, et al. A therapist-assisted cognitive behavior therapy internet
intervention for posttraumatic stress disorder: pre-, post- and 3-month follow-up results from an open trial. J Anxiety Disord.
Aug 2010;24(6):635-644. [doi: 10.1016/j.janxdis.2010.04.005] [Medline: 20447802]

89. Bragesjö M, Arnberg FK, Jelbring A, Nolkrantz J, Särnholm J, Olofsdotter Lauri K, et al. Demanding and effective:
participants' experiences of internet-delivered prolonged exposure provided within two months after exposure to trauma.

JMIR Form Res 2024 | vol. 8 | e53744 | p. 27https://formative.jmir.org/2024/1/e53744
(page number not for citation purposes)

Paltell et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(08)00122-6
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18929686&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(19)30126-1
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(19)30126-1
http://dx.doi.org/10.1016/j.jbi.2019.103208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31078660&dopt=Abstract
http://dx.doi.org/10.1002/jts.22059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26606250&dopt=Abstract
http://dx.doi.org/10.1037/pas0000254
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26653052&dopt=Abstract
http://dx.doi.org/10.4088/jcp.10m06640
http://dx.doi.org/10.1002/jts.20406
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19444884&dopt=Abstract
https://formative.jmir.org/2022/5/e32226/
http://dx.doi.org/10.2196/32226
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35503244&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2022.05.123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35654284&dopt=Abstract
http://dx.doi.org/10.1037/0022-006X.74.5.898
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17032094&dopt=Abstract
https://europepmc.org/abstract/MED/30450043
http://dx.doi.org/10.3389/fnbeh.2018.00258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30450043&dopt=Abstract
http://dx.doi.org/10.1037/1040-3590.12.2.210
http://dx.doi.org/10.1054/midw.2001.0279
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11749061&dopt=Abstract
http://dx.doi.org/10.1007/s00737-012-0295-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22983357&dopt=Abstract
https://europepmc.org/abstract/MED/35757832
http://dx.doi.org/10.1007/s12144-020-00882-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35757832&dopt=Abstract
https://www.researchgate.net/publication/230786746_Measuring_Usability_with_the_USE_Questionnaire
https://europepmc.org/abstract/MED/31787832
http://dx.doi.org/10.1016/j.cbpra.2017.05.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31787832&dopt=Abstract
http://dx.doi.org/10.1002/da.22534
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27321062&dopt=Abstract
https://www.ptsd.va.gov/professional/assessment/adult-sr/ptsd-checklist.asp#:~:text=The%20PCL%2D5%20is%20a%2020%2Ditem%20questionnaire%2C%20corresponding,in%20the%20DSM%2DIV%20version
https://www.ptsd.va.gov/professional/assessment/adult-sr/ptsd-checklist.asp#:~:text=The%20PCL%2D5%20is%20a%2020%2Ditem%20questionnaire%2C%20corresponding,in%20the%20DSM%2DIV%20version
https://www.ptsd.va.gov/professional/assessment/adult-sr/ptsd-checklist.asp#:~:text=The%20PCL%2D5%20is%20a%2020%2Ditem%20questionnaire%2C%20corresponding,in%20the%20DSM%2DIV%20version
https://explore.bps.org.uk/content/bpspag/1/76/14
http://dx.doi.org/10.53841/bpspag.2010.1.76.14
http://dx.doi.org/10.1016/j.janxdis.2010.04.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20447802&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Eur J Psychotraumatol. Mar 16, 2021;12(1):1885193. [FREE Full text] [doi: 10.1080/20008198.2021.1885193] [Medline:
33968320]

90. Ehlers A. Understanding and treating unwanted trauma memories in posttraumatic stress disorder. Z Psychol. Jan
2010;218(2):141-145. [FREE Full text] [doi: 10.1027/0044-3409/a000021] [Medline: 22095462]

91. Flory JD, Yehuda R. Comorbidity between post-traumatic stress disorder and major depressive disorder: alternative
explanations and treatment considerations. Dialogues Clin Neurosci. Apr 01, 2022;17(2):141-150. [doi:
10.31887/dcns.2015.17.2/jflory]

92. O'Campo P, Kub J, Woods A, Garza M, Jones S, Gielen AC, et al. Depression, PTSD, and comorbidity related to intimate
partner violence in civilian and military women. Brief Treat Crisis Interv. 2006;6(2):99-104. [FREE Full text] [doi:
10.1093/brief-treatment/mhj010] [Medline: 16831569]

93. Yonkers KA, Smith MV, Gotman N, Belanger K. Typical somatic symptoms of pregnancy and their impact on a diagnosis
of major depressive disorder. Gen Hosp Psychiatry. Jul 2009;31(4):327-333. [FREE Full text] [doi:
10.1016/j.genhosppsych.2009.03.005] [Medline: 19555792]

94. Van Niel MS, Payne JL. Perinatal depression: a review. Cleve Clin J Med. May 01, 2020;87(5):273-277. [FREE Full text]
[doi: 10.3949/ccjm.87a.19054] [Medline: 32357982]

95. Alcorn KL, O'Donovan A, Patrick JC, Creedy D, Devilly GJ. A prospective longitudinal study of the prevalence of
post-traumatic stress disorder resulting from childbirth events. Psychol Med. Jan 11, 2010;40(11):1849-1859. [doi:
10.1017/s0033291709992224]

96. Onoye JM, Shafer LA, Goebert DA, Morland LA, Matsu CR, Hamagami F. Changes in PTSD symptomatology and mental
health during pregnancy and postpartum. Arch Womens Ment Health. Dec 2013;16(6):453-463. [FREE Full text] [doi:
10.1007/s00737-013-0365-8] [Medline: 23797809]

97. Muzik M, McGinnis EW, Bocknek E, Morelen D, Rosenblum KL, Liberzon I, et al. PTSD symptoms across pregnancy
and early postpartum among women with lifetime PTSD diagnosis. Depress Anxiety. Jul 2016;33(7):584-591. [FREE Full
text] [doi: 10.1002/da.22465] [Medline: 26740305]

Abbreviations
CBT: cognitive behavioral therapy
CONSORT: Consolidated Standards of Reporting Trials
DSM-5: Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
IPT: interpersonal therapy
PCL-5: PTSD Checklist for DSM-5
PHQ-9: Patient Health Questionnaire-9
PTSD: posttraumatic stress disorder
RCI: reliable change index
TLEQ: Traumatic Life Events Questionnaire
USE: Usefulness, Satisfaction, and Ease of Use Questionnaire

Edited by A Mavragani; submitted 17.10.23; peer-reviewed by D Tandon; comments to author 01.05.24; revised version received
20.05.24; accepted 06.06.24; published 01.11.24

Please cite as:
Paltell KC, Duffecy J, Maki PM, Edalatian Zakeri S, Vujanovic AA, Berenz EC
Web-Based Intervention (SunnysideFlex) to Promote Resilience to Posttraumatic Stress Disorder Symptoms During Pregnancy:
Development and Pilot Study
JMIR Form Res 2024;8:e53744
URL: https://formative.jmir.org/2024/1/e53744
doi: 10.2196/53744
PMID: 39485381

©Katherine C Paltell, Jennifer Duffecy, Pauline M Maki, Shiva Edalatian Zakeri, Anka A Vujanovic, Erin C Berenz. Originally
published in JMIR Formative Research (https://formative.jmir.org), 01.11.2024. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Formative Research, is
properly cited. The complete bibliographic information, a link to the original publication on https://formative.jmir.org, as well
as this copyright and license information must be included.

JMIR Form Res 2024 | vol. 8 | e53744 | p. 28https://formative.jmir.org/2024/1/e53744
(page number not for citation purposes)

Paltell et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/33968320
http://dx.doi.org/10.1080/20008198.2021.1885193
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33968320&dopt=Abstract
https://econtent.hogrefe.com/doi/abs/10.1027/0044-3409/a000021?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1027/0044-3409/a000021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22095462&dopt=Abstract
http://dx.doi.org/10.31887/dcns.2015.17.2/jflory
https://psycnet.apa.org/record/2006-05859-001
http://dx.doi.org/10.1093/brief-treatment/mhj010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16831569&dopt=Abstract
https://europepmc.org/abstract/MED/19555792
http://dx.doi.org/10.1016/j.genhosppsych.2009.03.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19555792&dopt=Abstract
https://www.ccjm.org/cgi/pmidlookup?view=long&pmid=32357982
http://dx.doi.org/10.3949/ccjm.87a.19054
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32357982&dopt=Abstract
http://dx.doi.org/10.1017/s0033291709992224
https://europepmc.org/abstract/MED/23797809
http://dx.doi.org/10.1007/s00737-013-0365-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23797809&dopt=Abstract
http://hdl.handle.net/2027.42/122410
http://hdl.handle.net/2027.42/122410
http://dx.doi.org/10.1002/da.22465
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26740305&dopt=Abstract
https://formative.jmir.org/2024/1/e53744
http://dx.doi.org/10.2196/53744
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39485381&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

