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Abstract 

Perinatal depression (PND) affects up to 20% of women and is associated with significant impairment and disability 
in affected women. In addition, perinatal depression is associated with broader public health and multigenerational 
consequences. Innovative approaches are needed to reduce the burden of perinatal depression through identifica‑
tion, tracking, and treatment of depressive symptoms during the perinatal period. This study is a randomized clinical 
trial comparing the relative efficacy of a multi‑tiered system of care, Screening and Treatment of Anxiety and Depres‑
sion (STAND) to perinatal care delivered by a reproductive psychiatrist in reducing symptoms of depression and anxi‑
ety. A sample of 167 individuals was randomized between week 28 of pregnancy and 6 months postpartum. A sec‑
ondary aim compares the original online therapy intervention used in the first half of the study to a newer online 
therapy program used in the second half of the study for individuals assigned to the STAND treatment. The study 
measures, intervention groups, and analysis methods are described, as well as expected implications. The findings 
from this study may improve the methods for tracking symptom changes over time, monitoring treatment response, 
and providing personalized care for individuals with PND. As such, this study may improve the lives of patients 
with PND and their families and lower the related health care costs to society.

Trial registration NCT: 9/24/2021

NCT direct link: https:// www. clini caltr ials. gov/ study/ NCT05 056454? term= NCT05 05645 4& rank= 1&a=1.
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Introduction
Perinatal depression (PND) is defined as clinically severe 
depression and anxiety occurring during pregnancy and 
up to 1 year postpartum that affects up to 20% of women 
[1, 2]. Depression during pregnancy has been linked to 

adverse outcomes including poor nutrition, increased 
substance use, pre-eclampsia, pre-term delivery, and 
low birthweight, as well as continuation of depressive 
symptoms postpartum with risk of suicide [3–5]. Death 
by suicide is a leading cause of maternal mortality, esti-
mated to be 1.6 to 4.5 per 100,000 live births in the USA 
[6] and 1.27 to 3.7 in countries including the UK, Canada, 
and Sweden [7–9]. More than 54% of those with postpar-
tum depression report depressive symptoms and anxiety 
beginning during pregnancy [10, 11]. Postpartum depres-
sion is emotionally and physically debilitating during one 
of the most vulnerable life transitions, compromising 
personal, household, and social functioning [12].
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There are far-reaching public health consequences 
of untreated perinatal depression. When following the 
mother-child dyad from pregnancy through 5 years post-
partum, the estimated societal cost of untreated perina-
tal depression in the USA was $14.2 billion for all births 
in 2017 [13]. The most substantial costs come from 
productivity losses and maternal health expenditures. 
Untreated perinatal depression has multigenerational 
consequences. Children of depressed mothers show 
greater vulnerability to psychopathology, particularly to 
depression, anxiety disorders, and behavioral problems 
(e.g., maladaptive social behavior; hyperactivity; con-
duct problems), and this is thought to be mediated by the 
quality of the parent-infant relationship ([14, 15]). They 
also are at greater risk for poorer cognitive and academic 
performance [16]. Given the prevalence, impairment, and 
societal burden of perinatal depression, investigation of 
effective treatments is crucial.

Treatment for perinatal depression
Although psychopharmacological effectiveness trials 
in perinatal populations are limited in number and the 
results are mixed [17], there remains general consensus 
supporting the use of SSRIs to treat depression during the 
perinatal period [18]. Sertraline is considered the SSRI of 
choice for treating depression while breastfeeding due 
to its relatively short half-life, low or undetectable infant 
serum concentrations, and effective metabolism in both 
mother and infant [19].

The most empirically supported non-pharmacologic 
treatments for perinatal depression are cognitive behav-
ioral therapy (CBT) and Interpersonal Therapy (IPT), at 
least in middle- to high-income and non-minority samples 
[17]. In a meta-analysis that included 73 studies focused 
on the treatment of perinatal depression, the randomized 
controlled trials examining the effectiveness of CBT or IPT 
demonstrated a significant benefit of CBT or IPT over the 
control condition regardless of modality (i.e., remote, in-
person, telephone) and duration (i.e., 6–12 sessions) [17].

The Screening and Treatment for Anxiety and Depres-
sion (STAND) system of care is a technology-assisted, 
scalable approach to increase access to evidence-based 
mental health care with CBT at its core. STAND is a 
novel, integrated tiered treatment system that provides 
patient-centered care by triaging to level of care (moni-
toring only, digital therapy with coaches, digital therapy 
assisted by clinicians in training, and clinical care) and 
then continuously monitors symptoms to adapt level of 
care. More details about the STAND system of care and 

its effectiveness can be found in Wolitzky-Taylor et  al. 
[20]. This approach to treatment aims to provide more 
tailored care to the wide variety of clinical presentations 
of PND in a readily accessible way.

Access to care for perinatal depression
The US Preventive Services Task Force recommends 
mental health screening for all pregnant women up until 
at least 1 year postpartum. Evidence shows that screening 
women for depression during the perinatal period may 
reduce depressive symptoms and reduce the overall prev-
alence of depression in a given population. Among preg-
nant and postpartum women, 6 trials (n = 11,869) showed 
18 to 59% relative reductions with screening programs in 
the risk of depression at follow-up (3–5  months) after 
participation in programs involving depression screen-
ing, with or without additional treatment, compared with 
treatment as usual [21]. Yet barriers remain that impede 
access to mental health care, including a national short-
age of providers trained in perinatal mental health care 
delivery, lack of Medicaid coverage, and structural ineq-
uities [22, 23]. As a consequence, despite recent policy 
changes and screening mandates, PND continues to be 
underdiagnosed [24], with relatively poor follow-up. 
Notably, the perinatal period presents unique challenges 
for women to attend therapy appointments. Indeed, 
help-seeking is low in this population, with estimates 
ranging from 15 to 40% [25, 26]. Importantly, racial and 
ethnic disparities further impact diagnosis, treatment, 
and ongoing management, with white mothers having 
higher rates of care for PND compared to their Hispanic 
and Black counterparts [27]. Online psychotherapy may 
overcome some of the barriers to attendance through the 
convenience and relative anonymity of flexibly scheduled 
therapy material to pregnant women and new mothers 
in their homes. A small but growing body of research 
reveals moderate effects of internet-based CBT for anxi-
ety and depression in perinatal samples [28].

The present study
The present study is designed to address the treat-
ment challenges for PND by comparing STAND, which 
includes online therapy with coaching for women with 
moderate depression and clinician-delivered psychologi-
cal care with psychiatric care as needed for women with 
severe depression or suicidality, to augmented perinatal 
psychiatry care (PCC). The primary aim of the study is to 
evaluate the efficacy of STAND in reducing symptoms of 
depression and anxiety for perinatal women. This study is 
currently underway.
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Methods
Trial registration
The study is registered at ClinicalTrials.gov, NCT05056454.

Study site
Participants are recruited through UCLA Obstetrics & 
Gynecology (OB-GYN). Clinical services in this protocol 
are provided through the UCLA Depression Grand Chal-
lenge (DGC) Clinic, a research and training clinic that is 
housed within the UCLA Depression Grand Challenge 
program at the University of California, Los Angeles.

Research operations team
This study is supported by research and clinical staff. 
The research coordinator is responsible for participant 
screening, enrollment, and communication, as well as 
data collection and management. The project manager 
is responsible for protocol implementation, manage-
ment of IRB submissions and study documents, data-
base maintenance, data quality control, monthly data 
monitoring, and study reporting. The study database is 
built and maintained by informatics specialists, who are 
also responsible for the development and management 
of the website that hosts online coaching lessons for this 
protocol.

Clinical team
Clinical staff supporting this study includes care pro-
viders—coaches, psychiatry fellows, and psychology 
trainees—who are trained on the provision of service 
under this protocol for their respective scope. Supervi-
sion of the care providers is provided by licensed clini-
cians including clinical psychologists, psychiatrists, and 
social workers. Clinical supervision is provided on a 
weekly basis. The clinical team meets with the principal 
investigators and research team bi-weekly (1 × /2 weeks) 
to discuss patient care, protocol adherence, and clini-
cal concerns for active participants. The clinical director 
is responsible for overseeing the clinic operations, and 
ensuring clinical care is adhering to study protocol and 
best practices. Clinical scheduling, communication, and 
documentation are supported by a clinical care coordina-
tor. Clinical documentation is transferred into research 
records through the support of a medical scribe.

Trial committee
The Trial Steering Committee for this protocol is com-
prised of the directors of the Depression Grand Challenge, 
principal investigators of this protocol, and the clinical 
director of the STAND program. This group meets bi-
weekly (1 × /2 weeks) with the research program manager, 
and research coordinator to review study progress, data 
quality, protocol deviations, and participant care.

Trial monitoring
A Data Monitoring Committee was not considered as 
this is a low-risk intervention. Protocol deviations are 
reported to the relevant centers as directed by the UCLA 
IRB and Office of Human Research Protection Program. 
Protocol amendments are communicated to clinical 
and research team members by the program manager 
through email notifications describing the changes and 
any impacts to operations. These email notifications 
include the updated protocol and relevant updated study 
documents. The clinical trial registry is kept up to date 
with protocol amendments and trial descriptions as 
changes are made.

Study design
The overall aim of the Perinatal Mood Tracking and 
Treatment study is to examine a scalable, novel interven-
tion approach in comparison to augmented standard psy-
chiatric care. Participants who present with depression as 
defined by ≥ 11 on the Edinburgh Postnatal Depression 
Scale (EPDS) are randomized into one of two treatment 
conditions: (1) Screening and Treatment for Anxiety and 
Depression (STAND), the integrated tiered treatment 
system which is the novel approach being tested and 
includes online therapies with nonprofessional coaches 
for moderately depressed women and clinician care for 
severely depressed women1 and (2) augmented peri-
natal psychiatric care (PCC), consisting of medication 
management and supportive therapy for up to 6 months, 
delivered by psychiatrists with expertise in reproductive 
psychiatry. The PCC condition expands upon typical care 
in that patients are screened for depressive symptoms 
multiple times throughout the perinatal period by their 
obstetrician and receive a timely referral and appoint-
ment with a reproductive psychiatrist within the OB-
GYN Department when appropriate. In addition, patients 
receive highly specialized mental health treatment that 
includes both medication management and a detailed list 
of community referrals ranging from therapists to lacta-
tion consultants.

Study‑specific aims

(1) Compare the relative efficacy of an integrated, 
tiered-treatment model (STAND) and PPC. This 
comparison will be assessed through changes in 
scores on mental health measures (primary out-
comes: depression, anxiety, suicide; secondary 

1 The typical STAND model of care also includes a third level of care for 
minimal to mild symptoms. This project uses the levels of care for moderate 
and severe depression only.
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outcomes: sleep quality, functional impairment) 
between baseline and treatment endpoints (i.e., 13 
and 26 weeks after baseline).

(2) A secondary aim is to evaluate noninferiority of 
two versions of STAND online therapy across two 
cohorts within the larger trial described in Aim 
1. Specifically, this aim compares two versions 
of STAND that utilize different online therapies 
(although both target perinatal depression); the 
second version replaced the first as part of ongoing 
improvements to the STAND system of care, which 
includes the development of online therapies within 
the UCLA Depression Grand Challenge to improve 
the patient experience. (Aim 1 will include the ver-
sion of online therapy as a covariate in statistical 
modeling). Non-inferiority will be evaluated based 
on statistical significance of group differences in 
primary and secondary outcomes.

Participant recruitment
The goal is to recruit 167 women who are between week 
28 of their pregnancy and 6 months postpartum and are 
receiving care in clinics in the UCLA Obstetrics & Gyne-
cology (OB-GYN) department. Figure 1 presents a CON-
SORT diagram that provides the anticipated number of 
women who will need to be screened to reach out target 
of 167 participants randomized to either STAND or PPC. 

Those randomized to STAND will be further split into 
two cohorts to examine non-inferiority of the two ver-
sions of STAND (one including the original online ther-
apy and the second including our own online therapy). 
Participants are screened by phone by study staff before 
providing informed consent.

Inclusion/exclusion criteria
Inclusion requires women to be between 18 and 65 years 
old, fluent in English, endorse at least moderate depres-
sion on the Edinburgh Postnatal Depression Scale 
(EPDS) (sum ≥ 11) at screening, not currently in individ-
ual treatment for a behavioral or emotional problem (e.g., 
anxiety, depression), between week 28 of a pregnancy to 
6 months postpartum, willing to follow study procedures, 
willing to participate in treatment through the study and 
follow all study procedures (including provide HIPAA 
Authorization for research), and have access to the inter-
net via mobile or desktop device.

Exclusion criteria include current treatment by a thera-
pist or a psychiatrist, unstable suicidality (e.g., two or 
more suicide attempts or self-injurious behaviors result-
ing in hospitalization in the last 6  months, combined 
with high ratings on self-reported negative urgency, as 
assessed via self-report instrument at baseline), current 
substance use disorder that interferes with treatment 
(e.g., unable to attend session not under the influence of 

Fig. 1 Expected CONSORT flow diagram
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that substance), current use of cocaine or non-prescribed 
opioids, principal diagnosis of psychosis unrelated to 
unipolar or bipolar depression, neurological conditions, 
severe uncontrolled medical conditions (e.g., anorexia 
nervosa, cardiac conditions requiring continuous moni-
toring), and cognitive impairment (e.g., developmental 
disability, dementia) as identified upon clinical assess-
ment. Care providers under this protocol continuously 
assess participants for these exclusion criteria throughout 
their course of care. If any of these criteria are identified, 
participants are informed they no longer meet eligibility 
criteria and are withdrawn from the study.

Random assignment
Participants are randomized to two treatment condi-
tions and following screening and enrollment. The two 
treatment conditions are (1) augmented perinatal care 
delivered by a reproductive psychiatrist (PPC) and (2) 
Screening and Treatment of Anxiety and Depression 
(STAND). Participants are randomized immediately fol-
lowing consent and are not informed of their treatment 
condition until after completing the baseline assessment.

Assessment
Screening
Participants identified as potentially eligible for the study 
after OB-GYN or reproductive psychiatry clinic refer-
ral or review of medical records by study staff are con-
tacted and their eligibility for the study determined by 
phone screening. The screening involves confirming the 
following information: over 18 years of age, able to read 
and understand English, a current patient at a UCLA 

OB-GYN clinic, between approximately 28  weeks of 
pregnancy and 6  months postpartum, willing to follow 
study procedures, and not currently in treatment for 
anxiety or depression. Participants also need a score of 
11 or higher on the EPDS (described below) which may 
be administered during the screening call if one is not 
available in the medical records. This eligibility process is 
completed prior to study consent. Referring providers are 
also aware of the inclusion/exclusion criteria and asked 
to refer only those patients who may meet those criteria.

Baseline
Baseline assessment occurs after enrollment and is 
offered to potential participants who are between week 
28 gestation and 6  months postpartum. Eligible partici-
pants complete online self-report assessments of demo-
graphics, symptom experience, and personal history 
(see Measures). Self-report measures of maternal infant 
bonding and parental bonding2 are completed by post-
partum participants only (see Table 1 for list of repeated 
measures). Baseline assessments take an average of 
85 min to complete. Participants who complete baseline 
assessments receive $25.

Participants complete online self-report assessments 
13  weeks and 26  weeks after baseline assessment. Pro-
gram feedback is also elicited from participants at the 

Table 1 Measure administration schedule for repeated measurements

All measures are self‑report and administered remotely. Baseline occurs after enrollment, anytime between week 28 gestation and 6 month postpartum. The 
remaining assessment time points are relative to the date of baseline (e.g., 4 weeks after baseline). The CAT‑MH does not include a suicidality assessment for TAU 
participants
a This measure is administered across the UCLA Depression Grand Challenge to get baseline data about personal routines that impact digital tracking data collection 
and interpretation

Measure Abbreviation Time points for measurement

Medication & Treatment History N/A Baseline, 13 weeks, 26 weeks

Screening Assessment for Guiding Evaluation–Self‑Report SAGE‑SR Baseline, 13 weeks, 26 weeks

Maternal Social Support Scale MSSS Baseline, 13 weeks, 26 weeks

Edinburgh Postnatal Depression Scale EPDS Baseline, 13 weeks, 26 weeks

Pittsburgh Sleep Quality Index PSQI Baseline, 13 weeks, 26 weeks

Social Readjustment Rating Scale (Holmes Rahe Stress Scale), Adapted Version SRRS Baseline, 13 weeks, 26 weeks

NNDC self‑administered Comorbidity Screener N/A Baseline, 13 weeks, 26 weeks

Maternal‑to‑Infant Bonding Scale (post‑partum only) MIBS Baseline, 13 weeks, 26 weeks

Routines  Surveya N/A Baseline, 13 weeks, 26 weeks

Sheehan Disability Scale SDS Baseline, 13 weeks, last clinical appointment, 26 weeks

Computerized Adaptive Testing for Mental Health, perinatal calibration CAT‑MH TAU (every other week); every week (STAND)

Credibility/Expectancy Questionnaire CEQ 4 weeks, last clinical appointment

2 If participants endorse aggressive thoughts towards their infant when 
completing self-report assessments about mother-infant bonding, the 
research team is notified, and the participant is contacted to assess any risk. 
Upon completion of the outreach, the participant’s treating OB-GYN and 
study investigator are also be notified.
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end of their participation (26 weeks after baseline assess-
ment). Online surveys at week 13 and week 26 take 
approximately 55 min each to complete. Participants who 
complete assessments at week 13 and week 26 receive 
$35 and $50, respectively.

Measures
Depression screening
Scores on the Edinburgh Postnatal Depression Scale 
(EPDS) [29, 30], with the suicide item removed, were col-
lected via self-report at three timepoints with their obste-
trician, including their intake, 28  week gestation, and 
6  week postpartum appointments. A range of elevated 
EPDS scores has been shown to identify depression (e.g., 
10–14; [21, 30]), though a cut-off score of 11 or higher 
was found to be optimal to meet both DSM-5 and ICD-
10 criteria for depression [31]. EPDS scores of 11 or 
greater were required to be eligible for the current study.

Demographics
Several demographic variables are collected at baseline 
including age, sex at birth, gender identity, transgender 
status, sexuality, marital status, height, weight, primary 
and secondary languages, and country of birth.

Clinical assessment
The Screening Assessment for Guiding Evaluation-Self-
Report (SAGE-SR) is a brief, structured self-report that 
assesses diagnoses and symptom severity. The SAGE-
SR was developed as an alternative to the SCID for use 
in clinical and research settings and is compatible with 
the ICD-10 and DSM-5 [32]. The SAGE-SR has dem-
onstrated good to excellent test-retest reliability in a 
nonclinical sample [33]. The SAGE is used at baseline 
for descriptive diagnostic purposes, and to assist with 
screening out exclusionary diagnoses.

Measures of mental health outcomes

Primary outcome The perinatal calibration of the Com-
puterized Adaptive Testing for Mental Health (CAT-
MH) [34] is the primary outcome measure, providing 
dimensional severity scores separately for depression, 
anxiety, mania, and suicidality. Primary assessment peri-
ods are baseline, 13  weeks, and 26  weeks post baseline. 
Because maternal depression over the first six months 
of the infant’s life is a significant risk factor for infant 
development [35], a 26-week study protocol period was 
selected to evaluate maternal outcomes during this sensi-
tive period. Scores at these primary outcome assessment 

periods will be used to assess symptom outcomes 
between groups. The CAT-MH is a brief, computerized 
adaptive test that contains modules for Major Depres-
sive Disorder, Depression, Anxiety, Mania, and Suicidal-
ity. The CAT-MH has demonstrated convergent validity 
in perinatal women [34] and test-retest reliability [36]. 
Each CAT-MH assessment takes approximately 10  min 
to complete.

Secondary outcomes The 9-item EPDS, a self-report 
questionnaire developed to detect postnatal depression, 
is also administered to measure depressive symptoms at 
select timepoints [30]. The 9-item EPDS performs simi-
larly to the full EPDS that is both validated and reliable 
and is used due to concern about the implications of 
administering EPDS question 10 that asks about suicidal-
ity [37].

Functional impairment in family, work, and social 
domains is assessed using the 3-item Sheehan Disability 
Scale (SDS) [38]. The SDS has demonstrated high inter-
nal consistency and construct validity [39].

Sleep quality is assessed using the Pittsburgh Sleep 
Quality Index (PSQI; [40]), a 19-item self-report ques-
tionnaire that assesses sleep quality and disturbances 
over a 1-month period. The PSQI has demonstrated 
strong reliability and validity [41].

Credibility, expectancy, and feedback
Treatment credibility and expectancy is assessed 4 weeks 
after baseline assessment and at the last clinical appoint-
ment using the 6-item self-report Credibility/Expectancy 
Questionnaire (CEQ) [42]. The CEQ has demonstrated 
excellent internal consistency [42]. Program feedback 
is also elicited in an online survey in which participants 
are asked questions regarding their satisfaction with the 
program, how likely they are to recommend the program, 
how much time the program assessments took them and 
their perceptions of the assessment amount, and any 
changes they would make to the program.

Adverse events
In line with protection for human subjects research, 
adverse events will be reported to the UCLA Institutional 
Review Board. There is no anticipated harm from trial par-
ticipation therefore compensation for harm is not provided. 
Likewise, since there is no anticipated harm, and this study 
does not involve a new medical device or psychiatric inter-
vention, no formal stopping have been developed.
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Intervention groups
Both treatment conditions consist of care provided 
through the UCLA DGC research and training clinic. 
All treatment appointments take place via phone, secure 
video platform, or in person (depending on patient pref-
erence and supervisor consultation) within 6 months of 
treatment enrollment. If it is recommended for partici-
pants to continue receiving care at the time of their study 
exit, participants are provided with a list of resources and 
care referrals for community providers.

Screening and Treatment of Anxiety and Depression (STAND)
The STAND condition assigns women to either (1) 
Online therapy with Coaching or (2) Clinical Care, 
dependent upon baseline CAT-MH scores. Specifically, 
those with moderate depressive symptoms on the CAT-
MH3 (≤ 75, and no current suicidality) are allocated to 
perinatal depression online cognitive behavioral therapy 
with coaching by nonprofessionals. Those with depres-
sion scores in the severe range on the CAT-MH (> 75) 
or who endorse items on the CAT-MH indicating risk 
of suicide are assigned to clinical care. Both treatment 
approaches are described below in detail.

Ongoing assessment/measurement‑based care Par-
ticipants in STAND complete CAT-MH assessments 
(including suicidality assessment) weekly throughout the 
6 months of study participation. CAT-MH scores during 
treatment and following treatment are an essential part 
of the STAND system, in that they inform potential adap-
tations to care and are used to identify and respond to 
suicide risk, both of which are described below. Research 
staff routinely monitor the completion of CAT-MH by 
STAND participants and may contact participants if > 3 
consecutive CAT-MH measures are missed. Participants 
are encouraged to respond to these measures by their 
providers as well as research staff, with the explanation 
that these scores are monitored for symptom worsening, 
and will be used to make decisions about adaptations in 
care.

Adaptation of care CAT-MH scores throughout the 
entire 6  months of participation inform treatment 
switching. Moderately depressed participants assigned 

originally to online therapy with coaching may be 
switched to clinical care at any time, during the period 
of time they are completing the online therapy with 
coaching (~ 10 weeks) or thereafter, should their depres-
sion worsen to the severe level or in the case of suicidal-
ity. While in active treatment, two consecutive weeks of 
a severe depression score on the CAT-MH triggered a 
symptom worsening alert for digital therapy participants, 
indicating they should be moved to clinical care. During 
remote monitoring (following the completion of acute 
treatment), worsening depression is defined as a CAT-
MH depression score that increased 30% increase from 
prior score at treatment completion and would initiate 
outreach to re-engage in care if that score exceeded the 
mild range.

Conversely, severely depressed patients assigned to 
clinical care can be switched to online therapy with 
coaching as their depression lessens to moderate or lower 
levels. Those who complete their clinical care prior to 
the final 6-month assessment will continue to complete 
weekly CAT-MH assessments of depression, anxiety, and 
suicidality, at which times signs of symptom worsening 
or suicidality will activate re-initiation of either online 
therapy with coaching or clinical care, depending on 
symptom severity at that point. Those who require addi-
tional care beyond the 6  months are referred to appro-
priate mental health resources that include therapy and 
psychiatry in the community.

Suicide risk Treating clinicians and coaches are noti-
fied if participants endorse suicidality on the CAT-MH 
weekly assessment or demonstrate worsening depres-
sion. If participant responses to their weekly assessments 
(CAT-MH with suicide risk items) indicate a risk for sui-
cide, a computer-automated alert is sent to the coach/
clinician (if the patient is actively in care), the research 
team, and a third-party contracted service. The third 
party contracted service will first make up to three out-
reach attempts to the patient to assess for and address 
safety concerns. If the third-party service cannot reach 
the patient or determines that additional follow-up is 
needed, the clinical team will make efforts alongside the 
research team to reach the patient and to address safety 
needs as clinically indicated. This approach to risk man-
agement is implemented for both levels of care within 
STAND (online therapy with coaching, and clinical care). 
After triggering a positive suicide risk alert, participants 
from online therapy with coaching are moved up to clini-
cal care.

Online therapy with coaching Participants with mod-
erate depressive symptoms (i.e., scores ≤ 75 on the 

3 Note that study inclusion was determined on the basis of EPDS 
scores ≥ 11, indicating significant perinatal depressive symptoms, whereas 
scores on the CAT-MH were not used to determine eligibility into the 
study but were used to make level of care decisions for those randomized 
to STAND. Thus, although unlikely, a participant could theoretically have 
exceeded the EPDS cutoff but scored in the normal to mild range on the 
CAT-MH (scores from 0–64) as opposed to the moderate range (65–74). 
For the purposes of simplicity, we refer to STAND digital therapy partici-
pants as those in the moderate range of depressive symptoms.
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CAT-MH) and no current suicidality at baseline who 
are randomized to the active treatment condition (i.e., 
STAND) are initially allocated to a perinatal depres-
sion online cognitive-behavioral therapy course. Two 
different online therapy programs will be used at dif-
ferent phases of the study (see Aim 2). For the first 95 
participants enrolled in the study, participants in the 
Online therapy + Coaching arm (n = 36) received the 
perinatal-focused adaptation of This Way Up (TWU), 
an evidence-based, internet-delivered CBT program for 
mixed anxiety and depression developed in Australia 
([43], see https:// thisw ayup. org. au/). TWU for the peri-
natal population is a 3-lesson course called “MUMen-
tum” with six additional optional lessons from TWU 
for anxiety and depression [44, 45]. Courses in TWU, 
including “MUMentum” are illustrated lessons that fol-
low a fictional character who experiences mental health 
difficulties. Throughout the courses, the character learns 
about the symptoms they experience and how to apply 
CBT or mindfulness skills. Each individual lesson ends 
with a summary and homework exercises to be com-
pleted prior to the next lesson [45].

The second cohort of participants who are randomized 
to STAND and assigned to Online therapy + Coaching 
will receive a new online therapy program for perinatal 
depression, developed by UCLA DGC and based on the 
NetMums program, a behavioral activation treatment for 

perinatal depression [46]. This program includes 10 les-
sons, with five core modules followed by five additional, 
optional modules. The psychoeducational and CBT con-
tent of each lesson is presented in Table  2. Each lesson 
includes a homework exercise to reinforce the content of 
the lesson. Participants are encouraged to practice their 
lesson homework over the course of the week before the 
next session. Lessons are completed sequentially and 
accessed online.

In both cohorts (i.e., TWU vs. UCLA DGC online 
therapy), participants are offered to review material with 
a STAND coach who answers questions about the digi-
tal content, reviews portions of the digital material where 
appropriate, addresses barriers to home practice comple-
tion, and makes home practice recommendations. Coach-
ing sessions are designed to support the lesson after it is 
reviewed, but lessons can be reviewed during the coaching 
session if the participant has not had a chance to review it 
prior to the coaching session. The number of coaching ses-
sions (typically weekly, 45-min sessions) offered matches 
the number of lessons; 9 for TWU program vs 10 for the 
UCLA DGC program. Both cohorts are given 10 weeks to 
complete their lessons and coaching sessions.

Clinical fellows (most of whom are psychology doc-
toral students) serve as the coaches and receive training 
in CBT for anxiety and depression, and didactics relevant 

Table 2 Content of the UCLA PND online therapy

Session # Psycho‑educational content Intervention content

1 • The Mood Cycle related to low mood during pregnancy and par‑
enthood
• Review of positive emotions

• Review positive activities related and unrelated to pregnancy 
or baby
• Behavioral activation (i.e., practice positive activities)

2 • Introduction to behavioral avoidance • How to overcome avoidance through alternative coping and activ‑
ity engagement

3 • Sleep hygiene • Establish healthy sleep patterns
• Create sleep routine
• Address environmental factors interfering with sleep

4 • The power of presence and being absorbed in present moment
• Review practices linked to positive emotions

• Mindfulness to cultivate present moment awareness
• Practice gratitude and generosity to increase positive emotions

5 • Review function, workability, and consequences of worry • If‑Then plans to respond to stress
• Opposite action

6 • Review of negative thoughts influencing mood and behavior
• Introduce general versus specific thinking

• Practice specific and concrete thinking to address worry and rumi‑
nation

7 • Review impact of negative thoughts and how to cultivate aware‑
ness of thought patterns

• Thought records to identify negative automatic thoughts
• Attending to positive information and taking ownership of positive 
events to increase positive thoughts and emotions

8 • Self‑criticism and its link to unhelpful worry • Self‑compassion as an alternative practice to self‑criticism

9 • Importance of communication during perinatal period for support 
purposes
• Barriers to effective communication

• Skills for effective interpersonal communication

10 • How noticing positivity can break the low mood cycle
• Review of program content and continued practice

• Reliving positive experiences
• Relapse prevention and plan for continued practice

https://thiswayup.org.au/
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to the perinatal patient population. They also receive 
training in how to “coach” (vs. provide therapy) and in the 
online therapy platform navigation. After training, they 
receive weekly supervision by licensed clinicians. Formal 
fidelity ratings will consist of an independent fidelity rater 
with expertise in cognitive and behavioral therapies for 
anxiety and depression rating 15% of the sessions (audio 
recorded) on adherence and competence, using standard-
ized forms adapted from published fidelity ratings forms 
to meet the needs of assessing fidelity specifically for 
STAND online therapy.

Clinical care Participants with severe depressive symp-
toms (CAT-MH ≥ 75) or significant suicidality on the 
baseline CAT-MH are initially allocated to clinical care, 
which entails weekly psychotherapy sessions by PhD 
students in clinical psychology and psychiatry residents, 
with the goal of 12–16 sessions but more as needed (i.e., 
if CAT-MH scores remain in the severe range). CAT-MH 
scores are monitored weekly by clinicians through the 
STAND dashboard. Psychotherapy is based on a modular 
treatment approach that is personalized to the patient’s 
needs. A functional assessment is completed at intake 
sessions during which clinicians assess the client’s prin-
cipal problem (most commonly depression given the 
inclusion criteria, but may also be an anxiety or other dis-
order). The functional assessment guides selection of an 
evidence-based intervention suited to the principal prob-
lem. Examples of evidence-based interventions include 
behavioral activation for depressed mood (adapted for 
perinatal populations in accordance with [47]), cognitive 
restructuring for excessive worry, and distress tolerance 
skills for affective instability/self-harm/chronic suicidal-
ity (see full list of interventions in Table  3). If the first-
line intervention does not result in meaningful clinical 
change after six sessions per CAT-MH scores (i.e., scores 
remain in severe range), clinicians revise the functional 
assessment and shift to a second-line treatment for the 
principal problem, after consultation with their licensed 
supervisor. Interventions to address patient non-adher-
ence, acute suicidality, and major life stressors are incor-
porated as needed. See Wolitzky-Taylor et  al. [20] for a 
more detailed description of the modular, process-based 
approach to therapy in STAND (Table 4).

Psychotropic medications are administered by psychiatry 
residents and offered as an adjunct treatment when deemed 
necessary or clinically appropriate during case confer-
ence consultation (see below). The schedule of psychiatric 
care is determined by the provider for up to a maximum of 
6  months. Medication prescriptions followed best practices 
for perinatal populations, typically SSRIs shown to be safe 
during pregnancy and breastfeeding (e.g., sertraline; [48, 49]).

Clinician training Clinical fellows or psychiatry resi-
dents conduct all treatment appointments and receive 
weekly supervision by licensed clinicians (psychother-
apy services) and attending physicians (psychiatric ser-
vices). Training on psychotherapy interventions involves 
a once per week (3-h seminar) training series over the 
course of approximately 3  months. Seminars are led by 
experts on each psychological intervention option pro-
vided in STAND clinical care. Seminars involve didac-
tics on the intervention content and role-plays to ensure 
understanding. Weekly case conferences are attended by 
clinical fellows, psychiatry residents, licensed clinicians, 
and attending physicians during which clinical care and 
patient needs are discussed, including recommendations 
for addition of psychotropic medications to the psycho-
logical intervention. Informal fidelity checks are done 
by supervisors listening to sections of recorded sessions, 
and clinicians are provided with feedback. Formal fidel-
ity ratings will consist of an independent fidelity rater 
with expertise in cognitive and behavioral therapies for 
anxiety and depression rating 15% of the sessions (audio 
recorded) on adherence and competence, using standard-
ized forms adapted from published fidelity rating forms 
to meet the needs of assessing fidelity specifically for 
STAND clinical care.

Perinatal Psychiatric Care
Patients randomized to PPC received medication man-
agement and supportive therapy, and referrals to com-
munity resources ranging from therapists to lactation 
consultants. In general, the PPC protocol consisted of a 
comprehensive, diagnostic psychiatric assessment that 
included a history and mental status examination plus 
medication management (using a medication algorithm 
based on [48]) where appropriate and supportive therapy 
using a standardized approach [50]. Medication prescrip-
tions followed best practices for perinatal populations, 
typically in the form of SSRIs shown to be safe during 
pregnancy and breastfeeding (e.g., sertraline; [49]). Refer-
rals to longer-term care we provided where appropriate 
at the final visit. Throughout the treatment, participants 
complete CAT-MH assessments every other week (with-
out suicidality assessment), but these data are not shared 
with the treating psychiatrist.
Psychiatry training Psychiatry residents conduct all 
treatment appointments and receive supervision by 
attending psychiatrists. Residents are trained by the same 
reproductive psychiatrist in how to evaluate, diagnose, 
and treat MDD with peripartum onset, including medi-
cation management and provision of supportive psycho-
therapy [50].
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Sample size and power analysis
Aim 1 Power to identify difference in depressive symptom 
severity between TAU and STAND
To estimate power to detect a statistically significant 
difference in reduction in depression scores between 
STAND and PPC,  from baseline to 13 and 26  weeks, 
we used a GLMM regression with the longitudinally 
assessed dichotomized depression status as the outcome 
and treatment group as the predictor. An individual-
specific random effect was used to account for the intra-
individual correlation of depression status. Drop-out 
rate was simulated to be 25%. We used effect sizes from 
the literature in terms of comparison between cognitive 
behavioral therapy and treatment as usual for perinatal 
depression. Specifically, we evaluated power considering 
ranges of effect sizes of STAND compared to PPC cen-
tered on 0.65 [51], and including the lower and upper 
limits of the 95% CI of the effect size estimate from 
Sockol et al. (2015) (0.54–0.76). Based on these estimates, 
we expected to have sufficient power to detect differ-
ences previously reported in the literature in a sample 
of 120 women. Of note, the intent-to-treat analysis will 
retain any participants who complete at least the baseline 
assessment and one lesson/session, thus maximizing sta-
tistical power.

Aim 2. Power to evaluate equivalency between STAND using 
TWU versus STAND using UCLA PND online therapy
At the time at which 95 participants were enrolled, a sec-
ondary aim was developed to evaluate the equivalency 
between TWU and UCLA DGC online therapy for peri-
natal depression. To determine the sample size needed to 
accommodate this secondary aim, a power analysis was 
performed using an effect size estimated from the 36 par-
ticipants who were assigned to online CBT + coaching 
in the first cohort (using the TWU online program). A 
linear mixed model regression was used to estimate the 
effect of time on CAT-MH depression severity for receiv-
ing online CBT + coaching. Results indicated a signifi-
cant effect, whereby CAT-MH depression severity scores 
reduced by 12 points at each subsequent assessment 
point (week 13 and week 26) (β = − 12.55, p < 0.001). We 
then tested for equivalence of effects of two treatments 
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with a treatment effect size for group 2 equal to group 1. 
Specifically, we used the identified treatment effect size 
and sample size from the first cohort (group 1, n = 36), 
and tested sample sizes for a second treatment group 
ranging from n = 5 to 37, and standard errors of treat-
ment effects for both groups ranging from 4 (equal to 
group 1 standard error) to 10, and equivalence bounds 
ranging from (−1, 1) to (−10, 10). It was determined 
that we can show equivalence for bound values above 
(−5,5) and for sample sizes > 20 provided the standard 
errors of the effect sizes of the new UCLA DGC online 
therapy (group 2) are similar to the standard errors of the 
effect sizes for the TWU online therapy (group 1). As a 
result of this analysis, we added 72 participants: 36 rand-
omized to STAND, of whom approximately 85% (n = 27) 
are expected to receive online therapy. Of those n = 27, 
approximately 25% (n ~ 7) are expected to drop-out, leav-
ing a completer sample of n = 20; and 36 randomized to 
PPC, to arrive at a final sample of N = 167.

Data analysis plan
Intent-to-treat analyses will be performed using mul-
tilevel modeling (MLM). The intent-to-treat approach 
includes all patients who are randomized in the 
analysis regardless of whether they completed the 
treatment, yields accurate conclusions regarding inter-
vention effectiveness, and preserves randomization 
benefits [52]. Multivariate MLM (MMLM) will be used 
to allow for multiple dependent variables in our mod-
els. The primary outcomes MMLM will include major 
assessment points (baseline, week 13 from baseline, 
week 26 from baseline) on each of the CAT-MH sub-
scales (depression: CAT-DI, anxiety: CAT-ANX, and 
suicide: CAT-SS). The secondary outcomes MMLM 
will include 13-week and 26-week assessments for 
the EPDS, SDS, and PSQI. MMLM increases power, 
allows for measures collected at different time points, 
includes all assessments if at least one of the depend-
ent variables is measured at that assessment, and 
minimizes type I error inflation [53]. Baseline levels 
of measures will be included as covariates in all anal-
yses to reduce error variance and to correct for any 
pretreatment group differences. To address our sec-
ondary aim, additional MMLM analyses will be con-
ducted for STAND participants allocated to online 
therapy + coaching to evaluate the non-inferiority of 
UCLA DGC online therapy compared to the original 
online therapy used (TWU), for both primary and sec-
ondary outcomes.

Univariate MLMs will be conducted without the mul-
tiple dependent variables if this multivariate analysis 
indicates a difference between groups. We will select the 
growth curve model that best fits the data in each model. 

Time will be centered at a post-treatment assessment 
point so that treatment group differences would test the 
difference between groups at the end of treatment. We 
will use the t to d conversion to estimate effect sizes for 
all significant effects.

Trial status
The randomized trial of PPC vs. STAND is underway as 
of May 2021. We anticipate that enrollment will be com-
pleted by December 2023. Treatment and the 6 months 
of study participation will conclude June 2024. The pro-
ject was approved by the institutional review board at 
UCLA (IRB #20-001924).

Discussion
The evaluation of a tiered system of care that matches 
patients with an appropriate level of evidence-based care 
for PND has the potential to improve clinical outcomes 
and prevent more serious consequences. While our study 
is limited in that formal patient input was not involved 
in protocol development, we plan to collect patient feed-
back upon study completion to ensure that future stud-
ies benefit from patient experiences. The findings from 
this study may enable us to develop and implement better 
ways of tracking symptom changes over time, of moni-
toring treatment response, and of providing personalized 
care for the variety of clinical presentations observed in 
individuals with PND. As such, this study has the poten-
tial to improve lives of patients with perinatal depression 
and their families and lower health care costs to society.
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