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Abstract

Background: Depression is one of the most common complications of childbirth, and is
experienced by approximately 17% of pregnant women and 13% of postpartum women. An
estimated 85% of these women go untreated — an alarming statistic given the serious consequences
for the mother, her child, other family members, and society. Professional societies (the

American College of Obstetricians and Gynecologists and American Academy of Pediatrics) have
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recommended improvements in screening and treatment. Meta-analyses indicate that Cognitive
Behavioral Therapy eHealth interventions are efficacious for depression, generally, and for
perinatal depression, specifically. Earlier controlled trials have established the effectiveness and
acceptability of MomMoodBooster (including an Australian version, MumMoodBooster), an
eHealth program for ameliorating postpartum depression.

Obijective: To evaluate the effectiveness of a perinatal version of MomMoodBooster
encompassing both prenatal and postpartum content in a healthcare delivery setting already
providing universal screening and referral of at-risk patients as part of routine care.

Study Design: A practical effectiveness study randomly assigned 95 pregnant and 96
postpartum women screened as depressed and satisfying eligibility criteria to experimental groups:
the healthcare organization’s perinatal depression care program (routine care group) and routine
care plus MomMoodBooster2 program (eHealth group). Eligibility criteria included: pregnant or
<1 year postpartum, =18 years of age, no active suicidal ideation, access to broadband internet via
desktop/laptop, tablet or smartphone, and English language proficiency.

Results: Intent-to-treat analyses of group effects used fixed effects growth models to assess 12-
week posttest change in outcomes. Results showed both groups significantly decreased depression
severity, anxiety, stress, and automatic thoughts, and increased behavioral activation and self-
efficacy. Relative to routine care, the eHealth group displayed significantly greater decreases

in depression severity and stress. These group comparisons were not moderated by depression
severity (screening or baseline), anxiety, stress and pregnant/postpartum status. Almost all (93%,
=89) of women in the eHealth group visited their program of whom 99% visited program
sessions (M sessions visited=4.3 * 2.0; Mtotal session duration=73.0 minutes + 70.2; 49% viewed
all 6 sessions). Among confirmed eHealth program users who provided ratings: 96% (79/82)
rated their program as easy to use, 83% rated it helpful, and 93% (76/82) indicated they would
recommend it.

Conclusion: Results support the effectiveness of using MomMoodBooster as a treatment option
for perinatal depressed women — especially when combined with universal depression screening
and referral. As such, the eHealth program shows promise as a tool to increase the reach of
treatment delivery and to potentially reduce the number of untreated depressed perinatal women.

Condensation

Adding an eHealth program to a healthcare organization’s universal screening and referral
program results in significantly greater improvement in depression symptoms among perinatal
patients.

Keywords

perinatal depression; perinatal anxiety; postnatal depression; postpartum depression; prenatal
depression; pregnancy depression; prenatal anxiety; pregnancy anxiety; postnatal anxiety;
postpartum anxiety; cognitive behavioral therapy
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INTRODUCTION

Perinatal Depression Typically Undertreated

Approximately 17% of pregnant women and 13% of postpartum women experience
significant personal, social and economic costs from perinatal depression,1~3 defined

as any major or subsyndromal depressive episode from pregnancy through the year
following delivery.2# Depression in pregnancy is associated with delayed fetal development,
infant prematurity, and low birth weight?> whereas postpartum depression is associated
with subsequent hospitalization, compromised cognitive/psychosocial development, and
diminished maternal-infant relationship.3- Yet significant gaps in identifying and treating
perinatal depression have been documented.? For example, a comprehensive meta-analysis’
concluded that approximately 85% of women with perinatal depression do not receive
effective treatment. Fewer than half of perinatal depressed women seek help® even though
medical and preventive health organizations have called for increased screening and
treatment opportunities.®~1° Internet-based (eHealth) treatments for perinatal depression
can help overcome barriers experienced by patients (e.g., stigma, time availability) and by
medical care providers (e.g., treatment cost and time availability of busy physicians and
medical staff),16:17 but establishing their effectiveness via pragmatic application is critically
important.

Cognitive Behavioral Therapy (CBT) Treatment Approaches

CBT for depression has shown considerable promise and widespread use in internet
interventions®-20 and treatments targeting perinatal depression.16:21.22 For example, a series
of studies have replicated the effectiveness and acceptability of MomMoodBooster for
postpartum depression, across settings and counterfactual comparison groups.23-28

Moreover, the effects of eHealth interventions — especially when supported by coach calls
— can be similar to those obtained in face-to-face psychotherapy,2° as demonstrated in our
recent collaborative publication.28

Aims of Research

The current study was designed to test the perinatal version of the MomMoodBooster
eHealth program (MMB?2; optimized for — but not limited to — smartphone use and
incorporating text messages in a healthcare delivery setting) with pregnant women (targeted
by MMB2 for the first time) and postpartum women (well-established in previous studies).
Primary outcome measures examined the extent to which MMB2 ameliorated the severity
of depressive symptoms and anxiety. Secondary measures examined the extent to which
MMB2 was used and rated as being usable and helpful. Study aims focused on replicating
and extending results of randomized controlled trials showing that MomMoodBooster
ameliorates depressive symptoms among postpartum women23-27 while establishing that
pregnant women could experience similar benefit from using MMB2.

Am J Obstet Gynecol. Author manuscript; available in PMC 2024 April 01.
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MATERIALS and METHODS

Participant Recruitment, Enroliment, and Randomization

Depressed perinatal women were recruited from NorthShore University HealthSystem —

a Chicago-based healthcare system incorporating 6 hospitals, over 3,000 primary care
physicians and specialists. Study recruitment followed a step-wise process embedded within
NorthShore’s Perinatal Depression Program (PDP)30 beginning with universal screening
approximately 26-28 weeks gestation and 6 weeks postpartum using the Edinburgh Postnatal
Depression Scale (EPDS; score > 12).31:32 PDP social workers contacted women with
positive depression screens to tailor recommended treatment, including community mental
health referrals. Based on their clinical judgment of each patient’s presenting level of care
and safety considerations as well as their knowledge of the Mom Mood Study’s eligibility
criteria, social workers provided a brief description of the study in the call.

Interested women were referred to the study coordinator who provided a more complete
study description and determined final eligibility using the following criteria: pregnant or <1
year postpartum, =18 years of age, no active suicidal ideation, access to broadband internet
via desktop/laptop, tablet or smartphone, and English language proficiency. Women with
affirmative answers to the EPDS self-harm item were included in the study if social work
assessment deemed them low-risk for suicide. Patients with active suicidal ideation were
excluded.

REDCap (Version 8.10.5)33 was used to accomplish all subsequent onboarding steps,
including informed consent, randomization to group, online assessments, tailored emails,
and data management.

Perinatal Depression Program (PDP)—NorthShore’s well-established PDP includes
universal perinatal outpatient depression screening with centralized scoring and outreach, a
referral network of community mental health providers, a 24/7 crisis hotline to respond

to urgent/emergent patient needs, and relevant curriculum for obstetricians and nurse
midwives.34-37

MomMoodBooster2 + Perinatal Depression Program (MMB2+PDP)—Women in
the MMB2+PDP group could use MMB2 and the PDP. MMB2 recommends increasing
pleasant activities to regain life balance, interrupting negative thoughts and increasing
positive thoughts, seeking support from others, and tracking mood. MMB?2 included videos,
audios, animations, and editable lists in a browser-based Web app that responsively adapted
to each user’s smartphone, tablet, laptop, or desktop device (Figure 1).38:39 During the 12-
week active treatment phase, each of the six MMB2 sessions became available sequentially
according to a weekly schedule. Thereafter, users could continue visiting MMB2 for 7
additional months. The study coordinator enrolled women to MMB2 using the program’s
administrative website. Each pregnant woman’s due date was used by MMB2 to ask

the participant if they had delivered their baby in order to change from antepartum to
postpartum program content. Two team outreach calls were made by a NorthShore team
member not trained in mental health treatment. Call #1, 2-4 weeks following randomization,
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focused on resolving any difficulties signing into MMB2. Call #2, scheduled after the
posttest, collected open-ended feedback about the program.

Measures and Assessments

Participant characteristics were assessed at baseline and outcomes were assessed at baseline
and the 12-week posttest. Participants who completed all assessments received a $100 e-gift
card.

In terms of primary outcomes, the Patient Health Questionnaire (PHQ-9) was used to
assess the severity of depressive symptoms has been well-validated,*%-42 found reliable and
sensitive,*3 and widely used with perinatal depressed women*4:4> — including in our prior
MMB research,23:26.27 and other studies in large healthcare systems.10.1342 The minimal
clinically important difference (MCID) was used to evaluate the clinical significance of the
intervention effects. Based on Lowe et al.,3 the MCID for the PHQ-9 was defined as a
baseline to posttest PHQ-9 reduction of at least 5 points.

We used the Depression Anxiety Stress Scale (DASS-21)46-48 to assess anxiety symptom
severity because perinatal anxiety is commonly comorbid with depression and has been
related to adverse perinatal outcomes.*?

For secondary outcomes, the DASS-21 stress scale?6-48 was used to assess stress severity,
the Behavioral Activation for Depression Scale (BADS-Short Form)®0:51 to measure
behavioral activation, the short-form version of the Automatic Thoughts Questionnaire
(ATQ-SF)52:53 to measure negative thoughts associated with depression, and a measure

of behavioral self-efficacy to assess use of MMB2 strategies to manage activities, positive/
negative thinking, support, relaxation, and goal setting.

Additional measures included MMB2’s continuous and unobtrusive tracking of each user’s
MMB?2 visits, session visits (date, number, duration), and activities (e.g., number/duration
of videos and animations viewed, personal list updates). In addition, women who visited
MMB?2 (confirmed by unobtrusive engagement metrics) were asked on the posttest to rate
MMB2’s usability and helpfulness, the helpfulness of team outreach calls, and whether they
would recommend MMB2. Participants in both groups were asked whether they used other
mood management products or programs while in the study.

Data Analysis

Preliminary analyses examined distributional properties of measures, baseline equivalency,
and missing data. Intent-to-treat analyses of group effects were performed using fixed
effects growth models fit (SAS PROC MIXED; Version 9.4) and estimated with maximum
likelihood. Individual variability in outcomes from baseline to posttest were predicted by

a two-level dummy coded group variable (coded 0 for PDP and 1 for MMB2+PDP), a

time variable (coded in months elapsed between baseline and posttest), and a group x

time interaction. The Group x Time parameter estimate tests for differential change in
outcomes in MMB2+PDP group relative to the PDP group. Effect sizes for the Group x
Time interaction are equivalent to Cohen’s d.>* Moderation of Group x Time effects for
the primary depression outcome (PHQ-9) were evaluated by adding in separate models, the
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main effects of baseline perinatal status (pregnant/postpartum), the EPDS primary screen,
baseline PHQ-9, and all two- and three-way higher order interactions with group and time.

Participant Flow and EPDS Screen Scores

Figure 2 describes the flow of participants through the study from the EPDS screen,
referrals to the study, and randomization to group. Of the 11,201 women screened using the
EPDS during the study period, 2.5% (280/11,201) were referred to the study coordinator
for possible inclusion in the study and 1.7% (191/11,201) satisfied eligibility criteria,
consented, completed baseline and were randomized to condition. EPDS primary screen
scores (MMB2+PDP: M=15.0 + 2.9; PDP: M=15.2 + 3.2) did not significantly differ by
group. Mof 20.3 days + 20.7 (range=1-133 days) elapsed between the EPDS screen and
baseline. Of randomized study participants, 93% (178/191) completed the posttest — a
retention rate that did not differ by group.

Preliminary Analyses

Participant baseline demographic characteristics are presented in Table 1. Overall, the
sample averaged 32 years of age and was predominately non-Hispanic (84%), White (67%),
married or in a long-term relationship (94%). Thirty-three percent had a bachelor’s degree
while 42% had an advanced degree. All scale scores approximated normal distributions and
randomization was confirmed by non-significant group differences of characteristics and
outcome results.

Primary and Secondary Outcomes

Table 2 shows a descriptive summary of continuous outcomes by group controlling for
both perinatal status (pregnant or postpartum) at baseline and assessment time (baseline
and posttest). Figure 3 shows the trajectory of change calculated for PHQ-9 stress severity
scores by group from baseline to posttest. Table 3 shows the results, including statistical
significance, from the fixed effects from growth models for each a priori outcome measures
by group. The Intercept parameter indicates model-implied outcome score at baseline

for PDP. The Group parameter indicates difference in estimated baseline outcome scores
for MMB2+PDP relative to PDP. Significant Time parameter estimates showed there

were significant baseline to posttest decreases in depression severity, anxiety, stress, and
automatic thoughts as well as increases in behavioral activation and self-efficacy. Absence
of significant Group estimates for the outcomes indicates that the groups (MMB2+PDP

vs PDP) did not differ on outcome scores at baseline, and is a test of the effectiveness

of randomization to produce initially equivalent groups. However, significant Group x
Time interactions demonstrated that, compared to PDP, the MMB2+PDP group achieved
significantly greater baseline to posttest decreases in depression severity and stress.

Other Group x Time interactions for anxiety, behavioral activation, automatic thoughts,
and self-efficacy favored MMB2+PDP but they were not significant. In addition, no
significant moderating effects of primary EPDS screen, baseline PHQ-9 score, and baseline
perinatal status (pregnant/postpartum) were obtained for depression severity Group x Time
interactions. All P-values were >.308.
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Additional analyses using the MCID for clinical significance of changes (baseline - posttest
PHQ-9 scores) revealed that 43% (37/86) of MMB2+PDP participants showed a clinically
significant decrease in PHQ-9 scores (OR=2.12, 95% C/=1.16-3.90, P-value = .015)
compared to 26% (24/92) of PDP participants.

MMB2 Program Use and Ratings

Among the 96 MMB2+PDP women, almost all (93%, /7=89) visited the MMB2 program
(Mvisits=10.3 = 8.7; M duration=93.8 minutes + 84.2). Most women visited the program
soon after receiving the automated email invitation (within M=3.3 days * 5.2) and almost
all women then continued to visit MMB2 multiple distinct days between their first and last
visit (M=49.4 distinct days + 30.2). Program visitors were also sent program-related text
messages over the first 12-weeks of the program (M=37.8 SMS text messages * 7.2).

Almost all program visitors (99%; 88/89) visited MMB2 program sessions (M sessions
visited=4.3 £ .0; M=73.0 minutes total session duration + 70.2) and 49% (43/88) viewed

all 6 MMB?2 sessions), 41% (7=36) viewed only prenatal sessions, 49% (/=43) viewed only
postpartum sessions, and 10% (/7=9) viewed both prenatal and postpartum sessions because
they were pregnant at baseline and delivered during program participation. A total of 62%
(55/89) visited the MMB2 library (M library visits=4.0 + 3.8). A technical problem limited
analysis of device type to 29 MMB2 visitors, of whom 48% used only a smartphone, 10%
used both a smartphone and desktop/laptop, 31% used only a desktop/laptop, and 10% used
a device that could not be categorized.

Among the 92% (82/89) of MMB2 program visitors who also provided ratings, 96%
(79/82) rated MMB2 “somewhat” to “extremely” easy to use and 83% (68/82) rated MMB2
“somewhat” to “extremely” helpful. Eighty percent (59/78) of program visitors who rated
MMB?2 text messages reported that they were “somewhat” to “extremely” helpful. Of the 84
MMB2+PDP women who provided ratings, 76 (90%) participated in research team outreach
Call #1, 65 (77%) in Call #2, and 57 women (68%) in both calls. Seventy-seven percent
(65/84) of women who received calls and provided ratings described MMB2 outreach calls
as “somewhat” to “very” helpful. 93% (76/82) of MMB2 program visitors who provided
ratings indicated they would recommend the program.

Women in both groups reported using M=2.0 + 1.4 of the 10 other products/programs (Table
4; N=178) with 16% (1=28) reporting use of no other products/programs, 21% (/7=37) one
product/program, 31% (r7=55) reported two products/programs, 20% (/7=36) reported three
products/programs, 12% (/7=22) four or more products/programs. Groups did not differ on
the number of products/programs used (f176] = 0.50, p-value=.627). The most common
products/programs used were 46% (/7=81) taking medication for depression, anxiety, or
another mood issue, 38% (/7=67) participating in individual face-to-face counseling, and
33% (17=58) receiving physician advice.

Am J Obstet Gynecol. Author manuscript; available in PMC 2024 April 01.
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DISCUSSION

Principal Findings

The current study examined changes in pregnant and postpartum patients of a healthcare
organization who screened positive for depression and consented to being randomly
assigned to an established inhouse Perinatal Depression Program (PDP) or PDP plus the
MMB?2 eHealth program. While both groups significantly improved outcomes (depression
severity, anxiety, stress, automatic thoughts, behavioral activation, and self-efficacy), the
MMB2+PDP group significantly outperformed the PDP group in reducing depression
severity and stress and improving self-efficacy. Absence of significant moderation findings
indicated use of MMB2+PDP, relative to PDP, was equally effective across the observed
range of screening scores, baseline depression severity, and perinatal (pregnant or
postpartum) status. MMB2 users reported the program was easy to use, helpful, and that
they would recommend it. The lack of significant group effects for anxiety symptoms was
not consistent with results of our two prior trials2627 that had higher baseline anxiety scores.
In addition, group effects on anxiety may not have emerged because approximately 40% of
the PDP group reported receiving medication and engaging in individual counseling.

Practice Implications

MMB?2 significantly improved the impact of a routine perinatal depression care program
in a clinical setting when used (a) with 2 or fewer team staff outreach calls (fewer calls
than in prior MMB research?6:27:55) and (b) without face-to-face clinical visits. These
findings are consistent with those from a recent MMB study by Milgrom and colleagues?®
as well as with positive outcomes in a meta-analysis of a broader group of CBT-based
eHealth programs!® and they provide additional support for implementing MMB2 as an
evidence-based adjunct for in-person treatment.

In contrast to previous MMB randomized controlled trials, 2627 many current study
participants reported lower severity levels of depression at baseline, a finding related to

our use of pragmatic study design in which women screened positive on the PDP EPDS
assessment before being enrolled in the study and completing the baseline assessment (mean
lag of approximately 3 weeks). During that interval, study participants may have interacted
with an experienced PDP social worker who encouraged them to use programs/products
intended to improve their mood. Additional benefits from treatment might result were delays
between screening and the offer of treatment reduced.>®

When used in a largely self-directed approach, MMB2 could fill the gap when in-person
treatment options are limited as well as for women whose circumstances (e.g., COVID)
and/or concerns (e.g., stigma, costs) reduce the acceptability of in-person help. Furthermore,
following a stepped-care approach, MMB2 could be used as a “treatment of first resort” and
women who continue to suffer from mood and anxiety might subsequently be offered more
intensive (higher cost) treatment options instead of or as an adjunct to MMB2. A stratified
stepped care model®” might offer MMB2 to subthreshold or mild-moderate depressed
women with more intensive clinical programs offered to women with major depression.

Am J Obstet Gynecol. Author manuscript; available in PMC 2024 April 01.
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Alternatively, making MMB2 more available as a self-directed option for use by all perinatal
patients could have important indirect prevention benefits.

Research Implications

Research using MMB2 with larger and more diverse samples of depressed pregnant women
is clearly warranted. Additional research could also examine the impact of MMB2 on
anxiety given that current results were not consistent with earlier findings. Implementation
research would help to identify strategies to encourage MMB2 adoption and sustainability
by types of organizations including healthcare delivery, insurance, corporate employers, etc.
Dissemination research would identify and examine possible strategies for increasing the
penetration, reach, and scalability of MMB2. Cost-benefit analyses would also be helpful in
this regard.

Strengths and Limitations

The current study had noteworthy strengths including the practical effectiveness trial

was conducted within the context of a robust PDP counterfactual that was similar to a
comparative effectiveness trial. In addition, the MMB2 group extensively used their program
and many users rated it as helpful and easy to use. Study limitations included the absence

of a long-term follow-up assessment didn’t permit evaluation for durability of treatment
effects, and participants received remuneration for completing study assessments, a feature
that might be unlikely in real world program delivery. An important additional limitation is
that the study sample may not be representative of all US perinatal women. For example,
compared to CDC data on mothers at time of birth during 2021,%8 the maternal age of the
study sample (M=32) was slightly older than the M=29 age of mothers at time of birth in
national data. In addition, the racial composition of the study sample was more White (study
sample=67% vs national birth data=51%) and Asian (14% vs. 6%), and less Black (8% vs.
14%). Moreover, only 1% of our sample had less than a high school education compared

to 22% among mothers of births in 2019.59 Depressed perinatal women seeking assistance
may well differ on a number of dimensions (including demographics) from the national
population of women giving birth. For example, the study sample racial demographics
closely approximated those obtained from NorthShore’s 3,313 deliveries during 2021 (e.g.,
White: study sample=67% vs NorthShore=73; Asian: 14% vs. 15%; Black: 8% vs. 11%).
Although the current study was not designed to fully powered to examine race/ethnicity/SES
as potential moderating factors, it is prudent to caution against generalizing study results to
all perinatal women. It is also reasonable to assume that the MMB2 program may require
further adaptation to be responsive to other cultural populations.

Conclusions

Results of the current study further strengthen and broaden the empirical foundation

for the effectiveness of using MomMoodBooster as an evidence-based treatment option
for perinatal depressed women. Using extant eHealth programs like MMB2 — especially
combined with depression screening and referral — represents an approach that could
potentially increase the reach and scale of treatment delivery thereby helping to reduce
the estimated 85% of perinatal depressed women who go untreated.
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AJOG at a Glance
Why was this study conducted?

To compare the effectiveness of (a) healthcare organization’s routine perinatal
depression care (universal screening and referral) and (b) routine care plus eHealth
(MomMoodBooster2 program).

Key findings

Considering baseline to 12-week posttest change, both groups significantly decreased
depression severity, anxiety, stress, and automatic thoughts, and increased behavioral
activation and self-efficacy. The eHealth group reported significantly greater decreases
in depression severity (including clinical significance of those changes) in addition to
decreases in stress compared to routine care group. Group results were not moderated
by depression severity (screening or baseline), anxiety, stress and pregnant/postpartum
status. Women rated the eHealth program usable and helpful, and recommended it.

What does this add to what is known?

Patient use of eHealth program significantly improves benefits of an established routine
perinatal depression care program in a healthcare delivery setting.
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Figure 1.
Selected MMB?2 screens on smartphone for managing thoughts
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Figure 2.

Participant flow (CONSORT diagram)
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Figure 3.

Model implied baseline to posttest change in depression severity (PHQ-9) by group
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Demographic characteristics by experimental group at baseline

Table 1.

pDP? MMB2+PDP?
Perinatal status (%)
Pregnant 495 50.0
Postpartum 50.5 50.0
Gravida (including current pregnancy) (%)
1 419 45.8
2 28.0 25.0
3 14.0 229
4 or more 16.1 6.3
Number of children (%)
0 23.7 29.2
1 495 36.5
2 18.3 22.9
3 or more 8.6 115
Age [M, (SD)] 317 (5.2) 32.1(5.4)
Ethnicity (% Hispanic) 12.1 12.6
Race (%)
American Indian or Alaskan Native 0.0 11
Asian 18.3 10.6
Black or African American 7.5 85
White 64.5 70.2
More than one race 8.6 8.5
Unknown 11 11
Married or in long-term relationship (% Yes) 93.7 94.7
Level of education (%)
Less than high school 11 1.0
High school graduate 12.6 17.7
GED 11 2.1
Associate’s degree or Trade School 7.4 7.3
Bachelor’s degree 35.8 30.2
Master’s or other graduate degree 35.8 323
Doctoral or postgraduate degree 6.3 9.4
Income
Up to $20,000 6.3 9.4
$20,001 to $40,000 9.5 7.3
$40,001 to $60,000 9.5 125
$60,001 to $80,000 12.6 8.3
Greater than $80,000 52.6 47.9
Prefer not to answer 9.5 14.6

a . . . . . . .
PDP=Perinatal Depression Program (routine care: universal screening and referral of at-risk patients);
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bMMBZ+PDP:MomMoodBooster2 plus Perinatal Depression Program
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Table 2.

Descriptive summary of study continuous outcomes by experimental group, perinatal status at baseline, and
assessment time

a b

PDP MMB2+PDP

c Baseline Posttest Baseline Posttest
Outcome

M SD M sb M o] M SD

DepressionSeverityd 10.24 557 7.48 567 10.68 4.96 578 4.42

Anxi e 596 4.43 412 383 523 3.90 281 282
nxiety

e 10.36 4.53 8.10 4.65 9.61 4.05 579 3.47
Stress

BehavioraIActivationf 2446 866 2937 941 2515 7.99 3115 841

AutomaticThoughtsg 124 066 090 731 1.23 0.65 0.72 057

Self—efficacyh 277 073 3.05 0.78 286 074 340 0.79

a . . - . . . .
PDP= Perinatal Depression Program Routine Care (universal screening and referral of at-risk patients);
bMMBZ+PDP:MomMoodBooster2 plus Perinatal Depression Program;
Outcomes displayed in bold formatting were found to be significant in analyses summarized in Table 3;

PHQ-9: [Patient Health Questionnaire]: 9 items, 4-point scale (0=Not at all, 3=Nearly every day), item scores summed (maximum=27), higher
scores indicated greater severity;

e . . . . . .
DASS-2 [Depression Anxiety Stress Scale both Anxiety and Stress subscales]: 7 items, 4-point scale (0=Did not apply to me at all — Never,
3=Applied to me very much, or most of the time), item scores summed (maximum=21), higher scores indicated greater anxiety;

BADS-SF [Behavioral Activation for Depression Scale Short Form]: 9-items, 7-point scale (0=Not at all, 6=Completely), item scores summed
(maximum=54), higher scores indicated decrease in avoidance and increase in activation;

gATQ-SF [Automatic Thoughts Questionnaire Short Form]: 8-items, 4-point scale (1=Not at all, 4=A11 the time), item scores summed
(maximum=32), higher scores indicated more frequent negative thoughts;

hSeIf-efficacy: 5-point scale (1=Not at all confident, 5=Very confident), item scores averaged (maximum=5.0), higher scores indicated greater
self-efficacy.
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Table 3.
Results from the fixed effects growth models
Outcome Parameter Estimate SE t-value P-value d
Primary
Depression Severity a Intercept 10.24 0.53 19.32 <.001
Group 0.44 0.75 0.58 .561
Time -0.89 0.18 -5.08 <.001 -.47
Group x Time -0.76  0.25 -3.03 .003  -.40
Anxiety b Intercept 596 0.39 15.29 <.001
Group -0.73 0.55 -1.33 .186
Time -0.60 0.12 -5.11 <.001 -.43
Group x Time -0.18 0.17 -1.08 283 -.13
Secondary
b Intercept 10.36  0.43 2411 <.001
Stress
Group -0.74 061 -1.23 221
Time -0.73 0.5 -4.84 <001 -51
Group x Time -0.51 0.22 -2.37 019 -.36
Behavioral Activation ¢ Intercept 2446 0.76 32.26 <.001
Group 0.68 1.07 0.64 524
Time 1.62 031 5.22 <.001 .58
Group x Time 0.34 044 0.77 440 12
Automatic Thoughts d  Intercept 1.24 0.07 18.48 <.001
Group -0.01 0.09 -0.06 .954
Time -0.11 0.02 -5.30 <001 -.52
Group x Time -0.06 0.03 -1.94 .055 -.27
Self-Efficacy Intercept 2.77 0.08 35.67 <.001
Group 010 0.11 0.89 .376
Time 0.09 0.03 3.42 .001 .38
Group x Time 0.08 0.04 2.06 .041 .32
%PHQ-9;
bDASS-Zl;
“BADS-SF;
dATQ—SF
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Table 4.

Use of other products and programs (measured at posttest)

Other products and programs used® PDPb (n=92) MMB2+PDP ¢ (n=86) Both Groups (N=178)

n % n % n %

Took medication for depression anxiety, or another mood issue 39 424 42 48.8 81 455
Individual face-to-face counseling 37 40.2 30 34.9 67 37.6
Saw my doctor who gave me advice 30 32.6 28 326 58 326
Read self-help books 22 23.9 22 25.6 44 24.7
Some “other” program 15 16.3 13 15.1 28 15.7
Individual treatment program 11 12.0 11 12.8 22 12.4
Saw a nurse/pediatrician who gave me advice 13 14.1 9 10.5 22 12.4
Group treatment program 6 6.5 11 12.8 17 9.6
Another internet-based treatment program 4 4.3 4 4.7 8 4.5
Used hypnosis or acupuncture 1 11 5 5.8 6 34

Page 23

aStem question was “Since you enrolled in the NorthShore Mom Mood Study program 12 weeks ago, which of the following products or programs

have you used to manage your mood?” and were given a list of 10 options;

PDP= Perinatal Depression Program (routine care: universal screening and referral of at-risk patients);

CMMBZ+PDP=MomM00dBooster2 plus Perinatal Depression Program
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