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Abstract 

Background Untreated perinatal mood and anxiety disorders (PMAD) have short- and long-term health and social 
consequences; online cognitive behavioral therapy (CBT) interventions can reduce symptoms. Despite partner sup-
port being protective online interventions rarely target couples. This study builds on research on an existing CBT-
based intervention, the Mothers and Babies Online Course (eMB), by testing its feasibility with prenatal couples.

Methods We conducted a pilot, randomized, controlled feasibility trial using a 1:1 parallel design. To be eligible, par-
ticipant dyads were pregnant people (between 13–30 weeks gestation and with a score of 10 or greater on either the 
GAD-7 or PHQ-9 scale indicating elevated symptoms of anxiety or depression) and their cohabitating partners, living 
in Missouri, with access to the internet; both in the dyad consented to participate. Recruitment occurred via Face-
book ads, flyers, and a snowball approach. The intervention group received eMB, and the control group received a list 
of community resources. We examined retention and adherence data extracted from eMB analytics and study data-
bases. All participants were given depression and anxiety scales at baseline, 4 and 8 weeks to test preliminary efficacy; 
satisfaction and acceptability were measured at trial end (i.e., eight weeks) and via interview.

Results There were 441 people who responded to recruitment materials, 74 pregnant people were screened; 19 
partners did not complete enrolment, and 25 dyads were ineligible. There were 15 dyads per group (N = 30) who 
enrolled; all completed the study. The survey response rate was 90% but partners required nearly twice the number 
of reminders. No participant completed all lessons. Mean depression and anxiety scores dropped over time for dyads 
in control (M = -1.99, -1.53) and intervention (M = -4.80, -1.99). Intervention pregnant people’s anxiety significantly 
decreased (M = -4.05; 95% CI [0.82, 7.27]) at time two compared to control. Twelve pregnant people and four partners 
participated in post-intervention interviews and suggested improvements for eMB.

Conclusion Online dyadic interventions can potentially reduce PMAD symptoms. However, to feasibly study eMB 
with couples, strategies to increase program adherence are necessary. Tailoring interventions to overtly include part-
ners may be advantageous.

Trial registration ClinicalTrials.gov NCT05867680, 19/05/2023.
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Background & significance
Perinatal anxiety and depression are common, often co-
morbid, and occur more frequently than outside preg-
nancy [1–3]. Untreated anxiety and depression during 
the prenatal period are associated with increased risks of 
pregnancy- and newborn-related complications, includ-
ing birth complications, the likelihood of poor mental 
health postpartum, poor infant health outcomes and 
developmental delays, and problematic maternal-infant 
attachment [4–7].

The antenatal period is an optimal time for intervention 
[8]. Efficacious interventions include engaging pregnant 
people in cognitive-behavioral therapy and increasing the 
pregnant person’s perception of social support —particu-
larly partner support [8, 9]. A partner may or may not be 
the biological father and is a person providing behavioral 
as well as psychological support, in a committed couple, 
typically as part of a long-term relationship [10]. Despite 
the evidence that partners can buffer stressors and, more 
generally, that perceived social support is protective, 
there are few online perinatal interventions to reduce 
symptoms of anxiety and depression that involve part-
ners [11, 12].

Online interventions are routinely used to manage 
mental health [13], increase knowledge and access to 
resources [14], and improve social connectivity [15]. 
Healthcare providers and allied health professionals — 
particularly primary care clinicians, behavioral health 
specialists, and medical social workers — have utilized 
internet-based services for decades [16–20, 19, 21]. 
Online interventions have shown promise for decreased 
perinatal anxiety, depression, and perception of stress, 
increased awareness about mental health risk factors and 
protective strategies, and improved coping self-efficacy 
[21–23]. The United States Preventative Services Task 
Force promotes research to increase access to these types 
of interventions [8]. Although perceived partner support 
is protective against poor mental health for pregnant 
people, partners’ potential roles in online interventions is 
an understudied area of intervention innovation [22–24]. 
Expanding the number of effective and equitably accessi-
ble online interventions is essential, given structural and 
social barriers to care [25, 26].

Engaging the pregnant person and their partner as a 
dyad in perinatal studies complicates recruitment, reten-
tion, adherence, and longitudinally measuring change; 
key aspects of intervention feasibility [27, 28]. After gain-
ing permission for use and obtaining access to a complete 

copy of the programming from the developers [29–31], 
this pilot study engaged pregnant couples experiencing 
elevated symptoms of maternal anxiety or depression 
with an existing online psychoeducation intervention, 
the Mothers and Babies Online Course (eMB). The study 
had three primary aims to assess overall feasibility; 1) 
explore the feasibility of delivering eMB to couples by 
assessing recruitment, retainment, and adherence, 2) 
examine eMB’s preliminary efficacy for reducing PMAD 
symptoms, and 3) describe participants’ satisfaction and 
perceptions about eMB acceptability.

Methods
This concurrent mixed-method study used a prospective 
experimental research design with a randomized control 
trial followed by qualitative interviews. This trial is reg-
istered at ClinicalTrials.gov (NCT05867680, 19/05/2023) 
and conforms to CONSORT guidelines in the protocol 
and reporting for this study [32]. Dyads were randomly 
assigned to the control (PDF of perinatal community 
resource weblinks) or treatment (eMB) group using a 
1:1 parallel assignment. Treatment group participants 
received the intervention during the study period, and 
control participants received access after the study. Inter-
vention group study participants were invited to post-
intervention interviews exploring their satisfaction and 
perceptions of program acceptability. Given the study 
aims, we hypothesized it would be feasible to deliver the 
program to pregnant couples and a significant reduction 
in anxiety and depression symptoms in favor of the inter-
vention group.

Setting and sample
The study is set in Missouri, a state with high rates of 
perinatal morbidity and mortality including poor mental 
health during pregnancy; access to services are a chal-
lenge for many although internet is generally available 
to most residents [33, 34]. Given the wide variation of 
policies, sociocultural norms, and access to resources 
between states, we limited the sample to those residing in 
Missouri. We used a multi-pronged recruitment strategy 
for the trial: 1) snowball (e.g., information shared from 
a list serve email and through social media), 2) flyers 
posted in perinatal clinics, and 3) Facebook ads. Recruit-
ment materials targeted adults (i.e., minimum 18  years) 
identifying as pregnant and included information about 
the study and program, contact information, and eligibil-
ity criteria. To be eligible, pregnant people were between 
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13- and 30  weeks gestation, with elevated symptoms (a 
clinically significant score of 10 or more) of maternal a) 
anxiety or b) depression using validated measures — the 
Patient Health Questionaire-9 (PHQ-9) or the General-
ized Anxiety Disorder-7 (GAD-7) [35, 36]; although part-
ners were screened, there was no requirement for them 
having elevated symptoms. The score of 10 or more on 
either scale are routinely used in clinical decision-making 
as the point to consider pursuing treatment for a mood or 
anxiety disorder [35, 36]. The woman and her adult part-
ner were required to cohabitate, report being in a rela-
tionship, and live in Missouri with internet access. If the 
pregnant person or her partner did not meet these crite-
ria or could not provide consent, they were ineligible.

As part of the final trial survey, intervention group 
participants were invited to a post-study interview. The 
study investigator contacted interested participants to 
arrange a Zoom interview lasting up to one hour.

Intervention: Mothers and Babies Online Course (eMB)
The previously developed eMB is an online, asynchro-
nous, self-administered intervention modeled after the 
efficacious and in-person Mothers and Babies Course 
[29–31, 37]. The course promotes its use by those in key 
support roles (e.g., partners, family, friends) to the preg-
nant person to increase understanding of PMADs and 
therapeutic approaches to managing associated symp-
toms [30, 37]. eMB modules are delivered using a user-
name and password through the Qualtrics platform. The 
eMB developers gave this study’s unaffiliated research 
team a complete copy of eMB using the Qualtrics plat-
form for administration and provided technical assis-
tance as needed to implement the intervention for the 
purpose of this study. The only modification to eMB 
course content was the addition of Missouri-specific per-
inatal and COVID-19 weblinks to the existing “resources” 
tab.

The eight-week course includes psychoeducational 
modules containing YouTube videos, vignettes, interac-
tive quizzes, homework, guided meditations, and down-
loadable resources that teach strategies to promote a 
healthy outcome for mothers and their newborns. eMB 
recommends users complete one lesson per week and 
revisiting previously viewed content as needed. Users can 
visit the following lessons in any order: 1) purpose and 
overview, 2) thoughts and my mood, 3) fighting harm-
ful and increasing helpful thoughts, 4) activities and my 
mood, 5) pleasant activities help make a healthy reality, 
6) contact with others and my mood, 7) planning for the 
future and graduation, 8) relaxation exercises [30, 37]. 
This study is the first to test the feasibility or preliminary 
efficacy of eMB with couples.

Study procedures
Recruitment and enrollment
Interested people contacted the study investigator by 
phone, email, or through a form auto-generated after 
clicking on the Facebook ad. Next, the investigator 
emailed study information and scheduled screening 
phone calls. On the call, the investigator discussed the 
study details with individuals of the couple independently 
— first, the pregnant person, then on a separate call with 
the partner whose contact information was supplied by 
the pregnant person. The investigator excluded couples if 
either did not meet the inclusion criteria, endorsed sui-
cide risk, could not comprehend the consent document, 
or did not agree to participate. If both people were quali-
fied and wanted to enroll, the (unblinded) study PI used 
computer randomization to order the group assignment 
to control or intervention.

Each eligible person in the couple received an instruc-
tional email indicating their group placement and infor-
mation about the frequency of study surveys. Control 
couples received a description of when they would com-
plete study assessments and a list of local resources. Par-
ticipants used Qualtrics© to provide consent. Once they 
indicated consent, skip logic directed them to the Time 1 
(baseline) survey [38]. The University of Missouri Insti-
tutional Review Board approved this study (# 2017228).

Data collection
Researchers used REDCap, a HIPAA-compliant tracking 
database, to store data on recruitment and retainment 
(i.e., Facebook ad responses, dates of personal emails 
or phone calls) and additional details on screening out-
comes. Each participant was assigned an alternative 
identifier to protect their identity upon enrollment. We 
retained the number of inquiries and exclusion reasons 
for those not enrolled. The study investigator tracked 
survey administration and response data in the REDCap 
database.

The study investigator retained and integrated each 
enrollee’s GAD-7 results with the Time 1 (baseline) sur-
vey data which collected depression data using the Edin-
burgh Depression Scale (EPDS; [39] and participant 
characteristics and demographics. After the Time 1 sur-
vey, individual participants received a Qualtrics© link 
to their individual and distinct email addresses measur-
ing anxiety (GAD-7) and depression (EPDS) every four 
weeks of the eight-week study period (i.e., times 2 and 3). 
Researchers emailed up to two reminders, sent at 7-day 
intervals, to non-responders. Each survey took about 
10–15  min, and all participants received emailed Ama-
zon e-Gift card incentives, increasing incrementally, for 
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completing surveys (i.e., USD 10, 20, and 25 for respec-
tive surveys).

Participants in the intervention group received email 
instructions on eMB access after the couple completed 
the Time 1 survey. The study investigator directed peo-
ple to independently complete one module weekly, using 
their email addresses to log in, and when prompted via 
email invitation, to complete the 4- and 8-week surveys 
(i.e., times 2 and 3, respectively). Emails containing Time 
2 and 3 survey links reminded intervention group partici-
pants to continue the eMB at a pace of about one module 
per week. Researchers tracked and recorded the survey 
responses and whether reminders were sent. Post-inter-
vention, the study PI conducted voluntary, one-on-one 
interviews with individuals of the intervention group if 
they indicated the desire to do so in response to an invi-
tation question on the time 3 survey. The PI sent an email 
to those who wanted to participate in the interview to 
arrange an interview time and then provided a link for 
the online interview; interviews were conducted and 
recorded via Zoom. For eMB program completion infor-
mation, we downloaded login and lesson completion data 
from Qualtrics©.

Control group participants were surveyed at the same 
frequency and following the same data collection proto-
cols as the intervention group participants. These par-
ticipants received information about mental health and 
community resources via a PDF each time they com-
pleted a survey. Control group participants received 
access to eMB after completing the Time 3 survey. Infor-
mation contained in the PDF was identical to informa-
tion available to eMB participants in the Resources area of 
the program site.

Measures
Participants answered standardized survey items for gen-
der, age, race, ethnicity, household income, education, 
and intimate relationship status from the Behavioral Risk 
Factor Surveillance System survey [40].

For feasibility measures, we gathered administra-
tive data at enrollment and with each instance of survey 
administration for response rates and downloaded Qual-
trics data analytics to evaluate eMB usage. The research 
team used these data to calculate recruitment, retention 
and attrition rates, and participant intervention adher-
ence [28]. The recruitment rate is the proportion of study 
inquiries and enrollments. Retention is the portion of 
survey completions and the reminders at each measure-
ment time for each person. Attrition is the proportion of 
enrolled dyads and dropouts (i.e., both members failed 
to complete the final two surveys). Intervention adher-
ence is the average number of participants completing 
one lesson per week, the proportion of fully or partially 

completed lessons, and the average total number of les-
sons visited. An additional descriptive usage measure 
was captured with a multiple-option survey item asking 
whether the participant used eMB alone, together with 
their counterparts, a combination of alone and together, 
or not at all.

To evaluate preliminary efficacy, we examined anxiety 
and depression symptom severity at each survey time 
using the Edinburgh Postnatal Depression Scale (EPDS) 
and the GAD-7. The PHQ-9 was used as a depression 
screener eligibility with a cutoff score of 10 or greater 
— consistent with moderate symptoms of major depres-
sion — required for eligibility. The PHQ-9 is a self-report, 
nine-item scale that measures depression severity with 
high internal reliability (α = 0.89). Response options are 
on a 4-point scale with scores ranging from zero to 27 
with higher scores representing more severe depression 
symptoms [35]. All scales are self-report and adminis-
tered via Qualtrics.

The EPDS is a ten-item self-reported questionnaire val-
idated for use in pregnancy, acceptable for use with part-
ners, [39, 41] and found to have good reliability (α = 0.87). 
The item responses are scored from zero to three to indi-
cate symptom severity. A total score ranges from zero to 
30 with a score of ten or more indicating moderate symp-
tom severity.

The GAD-7 has seven self-reported items assessing 
general anxiety levels and has good reliability (α = 0.89). 
Response options range from zero to three based on 
symptom severity. Total scores range from zero to 21 [31] 
with higher scores indicating more severe anxiety symp-
toms [36].

We used the Client Satisfaction Questionnaire (CSQ-
8) for evaluating program satisfaction [42]. The CSQ-8 
is a 4-point Likert scale measuring the following factors: 
perceptions of eMB quality, if course was the kind they 
wanted, met needs, help given, helps deal with prob-
lems, overall satisfaction, whether the person would 
repeat the intervention or recommend it to a friend. 
Responses range from strongly disagree to strongly agree 
and total scores range from eight to 32. Higher scores 
indicate greater satisfaction. The scale has high internal 
consistency (α = 0.9) and is used routinely in healthcare 
research (Attkisson & Greenfield, 1995). Satisfaction and 
program acceptability were also measured qualitatively 
using a semi-structured interview guide for data collec-
tion. Qualitative interviews, conducted by the PI (SC) 
using Zoom, included questions prompting participants 
to describe the helpfulness of materials, ease of use, 
areas for improvement, and whether and how the course 
improved coping behaviors. We audio recorded the inter-
view and transcribed via Zoom.
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Analytic approach
We followed Whitehead et al. (2016) guidance on sample 
size to complete a pilot feasibility trial and determined a 
sample size of 30 dyads (i.e., 60 people) with 15 dyad per 
condition was necessary [43]. We used univariate analysis 
to calculate descriptive statistics describing the sample. 
We used the same approach for feasibility outcomes.

To test the study hypothesis of preliminary effective-
ness, we used a factorial Analysis of Variance (ANOVA) 
with the dyadic role and survey time as repeated factors. 
We used an intention-to-treat analysis approach and 
a significance level of α = 0.05 or less. Repeated meas-
ures were recorded three times for each participant and 
each outcome of interest to evaluate the effect of the 
eMB course. Based on the minimum Akaike Informa-
tion Criterion (AIC), researchers used an optimal resid-
ual covariance structure for each outcome [44]. When 
factor interactions were significant, we used post hoc 
comparisons. The study retained data when available 
and dropped cases missing at Time 2 or 3. Data missing 
in this study are considered missing at random and ana-
lyzed with maximum likelihood estimation [45]. Analyses 
were conducted using SPSS software [46].

To assess the degree of program satisfaction using the 
CSQ-8 we summed item responses and calculated the 
average score to quantitatively evaluate the degree of sat-
isfaction among intervention group participants.

Qualitative analysis
Interview data were analyzed using an inductive thematic 
approach to analysis using the steps outlined by Braun 
and Clarke [47]. All authors are PhD-trained researchers 
with extensive experience conducting qualitative analy-
ses in health and social science research studies [48, 49]. 
The analysis occurred in stages: preparing transcripts 
after Zoom download, becoming familiar with the data 
and creating memos, developing and applying coding 
(i.e., defining and then applying labels to text segments), 
searching for patterns in the coding, defining, and nam-
ing themes from patterns, and write-up of results [50]. 
During coding, interview data were deconstructed into 
chunks by reading through transcripts line by line using; 
open coding was first used and then codes were grouped 
together based on thematic similarities. During the next 
round of coding, they were compared, contrasted, and 
synthesized to define overarching themes. The analysis 
was organized in Dedoose [51]. The study investigator 
completed each stage first, and a the second researcher 
(KC) conducted an analytic audit. Discrepancies were 
discussed and deliberated with the first and second 
author until agreement was reached.

Results
A total of 30 couples were enrolled in the study and 
randomly assigned to control (n = 15) or intervention. 
Figure 1 illustrates the study flow and participant respon-
siveness from recruitment through the end of the dyad’s 
eight-week trial experience. The average age across 
groups was 31 years (SD = 7.8), with most identifying as 
married and non-Latinx White, some education beyond 
high school, and employed. Most participants reported 
an annual household income of USD 50,000 or greater; 
23% of the control group and 13% of the intervention 
group reported USD 25,000 or less (see Table  1). We 
used the CONSORT checklist when writing our results, 
first in response to the study hypothesis and followed by 
the exploratory and descriptive results. There were no 
adverse events to report for this study.

There were 12 pregnant people and four partners who 
participated in post-intervention interviews, and demo-
graphic characteristics were like that of the trial sample. 
Most interviewed participants identified as non-Hispanic 
White, with education beyond high school, employed, 
and a household income higher than USD 50,000.

Feasibility outcomes
After removing duplicate inquiries, 441 interested preg-
nant people contacted the study investigator; most used 
the Facebook ad link (n = 414), and others called or 
emailed directly (n = 27). Of those who expressed inter-
est, 74 coupled and pregnant people agreed to an eligibil-
ity screening call with the study investigator, and 44 met 
the inclusion criteria. Of the 44 coupled and pregnant, 30 
had eligible partners and agreed to participate. Twenty-
five dyads did not meet the eligibility requirements 
because the maternal anxiety or depression score was 
below the cut-off (n = 13), they did not live in MO (n = 4), 
or they were more than 30 weeks pregnant (n = 8). In 19 
dyads, the partners did not follow up for the enrollment 
screening call. We ended recruitment after reaching the 
target enrollment number.  All 30 dyads remained in the 
study at Time 3, indicating zero study attrition.

Data were collected on a rolling basis from June to 
November 2020; enrollment ended after 30 couples 
enrolled, and the trial ended after the last couple com-
pleted the eight-week trial period. After the Time 1 sur-
vey, partners responded less often than pregnant people 
to surveys and required more reminders. In one control 
and two intervention cases, the partner did not respond 
to either the Time 2 or 3 surveys; in no case did this 
occur for pregnant people. In the intervention group, 
there were 26 pregnant people and 26 partner responses 
for Time 2 and 3 surveys; ten reminders went to partners 
and five to pregnant people. For the control group, there 



Page 6 of 14Canfield et al. BMC Pregnancy and Childbirth          (2023) 23:739 

were 29 pregnant people and 25 partner responses with 
five and eight respective reminders for survey Times 2 
and 3.

Of the intervention group participants who answered 
the usage question, 87% (n = 22) answered if they took 
the eMB alone or with their significant other. Half indi-
cated having used eMB alone (n = 11), 9% (n = 2) reported 
together with their counterparts, 27% (n = 6) said a com-
bination of alone and together, and 14% (n = 3 partners) 
indicated not engaging with eMB at all.

No participant followed the recommendation to 
complete one lesson per week. There were 83 discrete 
logins from six partners (n = 16) and 13 pregnant peo-
ple (n = 67), with 24% (n = 21) of those being same-day 
logins. For any lesson visited, partners and pregnant peo-
ple averaged 3.44 and 4.17 discrete logins, respectively. 
All lessons had at least partial completion by users, and 

all but Lesson 5 had at least one person fully complete the 
module; nine lessons were by a pregnant person and two 
by a partner. All users visited Lesson 11 except one preg-
nant person, and three pregnant people fully completed 
it. Otherwise, Lessons 2 and 4 were the most accessed. 
Lesson 8 had the least traffic, with three pregnant people 
visiting the material. Table  2 displays lesson complete-
ness for individuals who logged into eMB.

Overview of mean changes in outcomes
Both groups had reductions in anxiety and depression 
over time, indicating improvement in symptom severity 
from the Time 1 to 3 measurements. There was a more 
considerable reduction in both measures favoring the 
intervention group; however, the results were not found 
statistically significant with post hoc testing as described 
in the Preliminary efficacy outcomes section below. At 

Fig. 1 CONSORT flow diagram of dyad enrollment, follow-up and analysis
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Time 1, the intervention and control group mean anxi-
ety scores were above the clinical cut-off of 10, indicat-
ing moderate anxiety symptoms (M = 11.07, SD = 5.55, 
M = 11.27, SD = 5.04). At Time 3, the intervention group 
scores decreased by 1.99 points, on average, indicating 
mild symptoms; the control group’s mean decreased by 
1.53 points which borders on moderate anxiety.

For depression, the mean scores at Time 1 was 
greater than 10, indicating moderate symptoms for par-
ticipants in the intervention (M = 13.30, SD = 6.12) and 
control group (M = 12.03, SD = 5.40). At the end of the 
trial, the intervention group’s mean score had dropped 
and indicated mild symptoms of depression (M = 8.50, 
SD = 4.07); the control group had a smaller reduction 
(M = 9.59, SD = 5.11). See Table  3 for an overview of 
mean scores and number of participants at each meas-
urement time by group and role.

Preliminary efficacy outcomes
We hypothesized the intervention group would expe-
rience a significant reduction in both anxiety and 
depression scores over time compared to the control 
group. Residuals were not grossly abnormal. However, 
there was a high-order interaction of role*group*time 
(p = 0.02) for the GAD-7 and role*time (p < 0.00) for 
the EPDS; therefore, we computed post hoc pairwise 
comparisons.

At Time 1, intervention and control group pregnant 
participants exceeded the clinical cut-off for moderate 
anxiety (M = 14.80 (SD = 3.41) and M = 13.07 (SD = 3.11). 
There was a significant decrease between groups for 
pregnant people’s mean scores favoring the intervention 
group (M = -4.05, 95% CI [0.82, 7.27]). Women in the 
intervention group experienced significant point reduc-
tions between Times 1 to 2 (M = 6.92, 95% CI [4.36, 9.47]) 
and Times 1 to 3 (M = 5.78, 95% CI [3.83, 7.72]). Only 
between Times 1 to 3 did the pregnant people in the con-
trol group experience a significant decrease in anxiety 
scores (M = -3.18, 95% CI [1.23, 5.12]).

Between Time 1 to 2 and Time 1 to 3, pregnant people 
in the intervention group experienced a significant mean 
decrease in depression scores (M = 6.44, 95% CI 4.22, 
8.66; M = 3.52, 95% CI 0.79, 6.25), as did partners for 
Time 1 to 3 (M = 3.52, 95% CI 0.79, 6.25; M = 3.52, 95% CI 
0.79, 6.25). Intervention group partners’ scores indicated 
mild symptoms and pregnant people experienced bor-
derline moderate severity at the end of the trial. Women 
in the control group had significant reductions between 
Time 1 to 2 and Time 1 to 3 (M = 2.33, 95% CI 0.16, 4.51; 
M = 2.70, 95% CI 0.46, 4.93) and remained above the 
cut-off for moderate symptoms at Time 3. In the control 
group, partners’ depression scores significantly decreased 
between Times 2 to 3 only (M = 2.71, 95% CI 0.66, 4.76) 
and ended the trial with mild symptoms.

There were no significant between-or within-group 
differences for partners at any time in the study. For the 
control group, there were significantly lower mean scores 
for partners at Times 1 (M = -3.60, 95% CI [-7.29, 0.90]) 
and 2 (M = -3.51, 95% CI [-7.53, 0.50]) when compared to 
pregnant people. In the intervention group, mean scores 
for partners were significantly lower than pregnant peo-
ple’s at Time 1 (M = -7.47, 95% CI [-11.16, -3.78]). Table 4 
illustrates changes over time by role and between groups.

Participant satisfaction and perceptions of eMB 
acceptability
The average group score indicates excellent satisfaction 
(M = 26.00, SD = 2.58), as do scores by role (pregnant 
people M = 26.00, SD = 2.68 and partners M = 25.95, 
SD = 2.37). Overall, the group strongly agreed the course 

Table 1 Study participant demographic characteristics

Control eMB

N 30 30

Age M (range, SD) 31 (20–59, 7.1) 31 (18–51, 8.5)

Race %

 White 80 73

 Black/African American 20 13

 More than one race 0 13

Ethnicity %

 Latino/a 0 10

Education %

 Some high school 0 10

 High school or GED 10 13

 Some college/technical 30 37

 Undergraduate degree 40 13

 Graduate degree 20 27

Employment Status %

 Employed 80 80

 Homemaker 7 7

 Self-employed 3 3

 Student 7 7

 Unable to work 3 3

Household Income %

 Less than 25,000 23 13

 26- 35,000 20 13

 36–50,000 0 13

 51–75,000 20 17

 75,000 or more 37 43

Relationship Description %

 Married 80 80

 Never married 20 17

 Separated 0 3
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was easy to navigate (M = 3.42, SD = 0.55). Similarly, 
the by-role average indicates participants most strongly 
agreed that eMB was easy to navigate (pregnant people 
M = 3.42, SD = 0.59 and partners M = 3.43, SD = 0.49).

Findings from interviews with participants generally 
support the conclusions from the satisfaction survey. 
Primary themes regarding participants’ satisfaction with 
eMB when used with couples’ center on the attributes of 

Table 2 eMB lesson completeness

* p Partners, pp Pregnant People

Full (n) % Partial (n) % Total (n)

Lesson 1: Purpose & Overview role* p 0 0% 6 100% 6

pp 3 23% 9 69% 12

Total 3 16% 15 79% 18

Lesson 2: Thoughts & My Mood role p 0 0% 3 50% 3

pp 2 15% 1 8% 3

Total 2 10% 4 21% 6

Lesson 3: Fighting Harmful & Increasing Helpful Thoughts role p 0 0% 1 17% 1

pp 1 8% 3 23% 4

Total 1 5% 4 21% 5

Lesson 4: Activities & My Mood role p 1 17% 1 17% 2

pp 1 8% 4 31% 5

Total 2 10% 5 26% 7

Lesson 5: Pleasant Activities Help Make a Healthy Reality role p 0 0% 1 17% 1

pp 0 0% 4 31% 4

Total 0 0% 5 26% 5

Lesson 6: Contact with Others & My Mood role p 1 17% 0 0% 1

pp 0 0% 4 31% 4

Total 1 5% 4 21% 5

Lesson 7: Planning for the Future & Graduation role p 0 0% 0 0% 0

pp 1 8% 1 8% 2

Total 1 5% 1 2

Lesson 8: Relaxation Exercises role p 0 0% 0 0% 0

pp 1 8% 2 15% 3

Total 1 5% 2 10% 3

Table 3 Mean anxiety and depression by group, role and time

Scale Group Role N Mean (SD) N Mean (SD) N Mean (SD)
Time 1 Time 2 Time 3

EPDS Control Dyad 30 12.03 (5.40) 28 10.93 (4.66) 27 9.59 (5.11)

Pregnant People 15 14.13 (4.42) 15 11.80 (3.88) 14 11.36 (4.40)

Partners 15 9.93 (5.59) 13 9.92 (5.41) 13 7.69 (5.30)

Intervention Dyad 30 13.30 (6.12) 26 9.38 (3.89) 26 8.50 (4.07)

Pregnant People 15 16.40 (4.81) 12 9.79 (4.54) 14 10.00 (3.58)

Partners 15 10.20 (5.81) 14 8.92 (3.08) 12 6.75 (4.05)

GAD-7 Control Dyad 30 11.27 (5.04) 28 10.32 (6.14) 27 9.74 (3.62)

Pregnant People 15 13.07 (3.11) 15 11.93 (5.23) 14 9.93 (3.27)

Partners 15 9.47 (6.01) 13 8.46 (6.78) 13 9.54 (4.10)

Intervention Dyad 30 11.07 (5.55) 26 8.35 (3.68) 26 9.08 (2.83)

Pregnant People 15 14.80 (3.41) 12 7.79 (3.31) 14 9.00 (2.29)

Partners 15 7.73 (4.72) 14 9.00 (4.11) 12 9.17 (3.46)
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course engagement and critiques of the eMB experience; 
see Fig. 2.

Attributes promoting engagement with eMB
This primary theme includes participants’ descriptions of 
learning experiences, use of course materials, and their 
impressions of what they found as attributes promoting 
engagement with course content; flexibility and increased 
awareness define secondary themes. eMB flexibility 
refers to people’s thoughts on how the course design and 

delivery are easy to use and how the course encourages 
different opportunities for reflection. Participants dis-
cussed the value of using the course independently as 
a convenience feature and because it allowed them to 
learn and process content at their own pace. To illustrate 
how participants perceived flexibility, this participant 
reported:

"For me personally, I prefer doing it separately 
because it did give me the time to just focus on where 
I was [before]…talking to him about… what I was 

Table 4 Time by role and group; Pairwise comparisons for anxiety and depression

Based on estimated marginal means
a Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments)
b p signifies partner, and pp signifies the pregnant person
c The mean difference is significant at the .05 level

Time Roleb (I) Group (J) Group Mean 
Difference 
(I-J)

Std. Error df Sig.c 95% Confidence Interval for 
 Differencea

Lower Bound Upper Bound

GAD-7 1 p control eMB 2.13 1.91 30 .27 -1.76 6.02

pp control eMB -1.73 1.15 30 .14 -4.08 0.61

2 p control eMB -0.004 2.07 28 .10 -4.24 4.23

pp control eMB 4.05c 1.58 29 .02 0.82 7.24

3 p control eMB 0.53 1.42 27 .71 -2.38 3.45

pp control eMB 0.87 1.01 29 .40 -2.93 1.20

EPDS 1 p control eMB 2.13 1.91 30 .27 -1.76 6.02

pp control eMB -1.73 1.15 30 .14 -4.08 0.61

2 p control eMB -0.004 2.07 28 .10 -4.24 4.23

pp control eMB 4.05c 1.58 29 .02 0.82 7.24

3 p control eMB 0.53 1.42 27 .71 -2.38 3.45

pp control eMB 0.87 1.01 29 .40 -2.93 1.20

Fig. 2 Primary and secondary themes of satisfaction and perceptions of acceptability when using eMB
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feeling… it let us really focus individually without 
really feeling like we had to cater to [the other], you 
know, because we weren’t always on the same page…
So, it really helped us know where we were individu-
ally and be able to talk it out." Pregnant Person ID 
19

Partners similarly perceived flexibility to be a key 
attribute of the intervention. For example,

"It gives you these things to think about and then 
like you’re thinking about like seven or eight things, 
and then you’re like sitting there like watching TV, 
and you think of one, or she said something like trig-
gers kind of one part of something like, ’Oh, hey, 
yeah, what about…’ then you just go off on a, like a 
20-minute conversation… We just kind of wanted to 
look at it alone and come back and see what each 
person kind of gleaned from it." Partner ID 4

A couple might use the course together intentionally 
or not, and people described that flexibility as positive. 
It was planned and intentional for some, while others 
perceived the flexibility to be a matter of convenience. 
Participants also described a bystander effect where one 
person in the couple would be viewing eMB lessons, and 
the other would look over their shoulder and become 
interested enough to log on to the intervention or watch 
with their partner. The quote below illustrate couples’ 
intentional and bystander experiences:

" I can bring home [other] resources and be like, ’Hey, 
you should read this.’ But usually, he’s not going to. 
Like, it literally has to be like, I read something to 
him…It’s annoying…He watched a couple videos 
with me…[other times] I opened my computer and 
start watching them, and so he’d lay there and watch 
them with me." Pregnant Person ID 62

eMB promotes increased awareness and to practice 
of coping strategies
The eMB focus on mental health awareness and learning 
coping strategies were described as necessary. For some, 
these learning opportunities served as helpful remind-
ers while encouraging them to think and act differently 
in certain situations. Participants suggested eMB helped 
them identify existing and new sources of support in 
various community networks. One participant described 
identifying with the course content and examples and 
how that helped her shift her perspective about reaching 
out for support:

" [referring to an eMB vignette] It was like a conver-
sation between her and a friend, and it was actually 
quite realistic. Like, I think I’ve had been in a situa-

tion like that…when I’m upset and I’m going through 
things I do want to be alone, and I feel like that’s the 
best way to handle it. But this offered a different 
alternative, and I thought that was great.

… I don’t have great coping mechanisms. I’ve got 
depression and anxiety. Like, I’m struggling with 
that. So, to see them offer solutions to things that 
I had been doing technically wrong in the past, I 
thought that was really helpful because now, instead 
of saying, ’Just leave me alone, I need space.’ I’m 
going to work through it myself.’ I’m second-guessing 
that and say [to myself ], ’Okay, well, maybe I should 
talk to someone about it, maybe I should talk to a 
friend and let them help me through it, too.’ Yeah." 
Pregnant Person ID 70

Participants noted specific exercises as helpful in devel-
oping concrete ways to incorporate changes relating to 
thoughts, actions, and behaviors associated with posi-
tive coping. For some, the content helped people think 
through past times that were distressing and have con-
crete ways to cope and others described the practice as 
preparation for upcoming transitions or stressors.

"The, the course is the target about in really going 
through what are the thoughts that I’ve been expe-
riencing and how to respond to those thoughts in a 
helpful way…How to address them, or I guess refo-
cus myself on to something more positive…building 
confidence and know that you know, ’We had a bad 
experience with our first pregnancy, but there’s hope 
for this one.’ " Pregnant Person ID 19

"I like the fact that there is a variety and I liked, 
where would say, ’You know, give three examples of 
things that you know you want to work on.’ or like 
having to write it out. I felt like really helps you, like, 
really think about how you’re actually going to do 
this, you know, what are you actually going to do or 
what do you really want to work on." Pregnant Per-
son ID 21

The videos were helpful in presenting concept over-
views and learning objectives. Participants described the 
videos as essential linkages to other content and implied 
that various teaching approaches worked well for their 
learning and relating to the content. One partner said, 
"The videos are great, and the more interactive things 
online I found great as well." Partner ID 76. This preg-
nant person shared a similar impression, and she noted 
appreciation for the engaging, fill-in-the-blank course 
activities:

"I really like the exercises, because I don’t know if 
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it’s just my personality, but I think you learn bet-
ter when you’re, you know, doing an exercise or an 
activity rather than just having someone talk at you 
for half an hour or whatever. So, I like that. And the 
videos are helpful with the little examples of, you 
know, ’This mom does this, and this mom did this.’" 
Pregnant Person ID 21

Critiques of the eMB experience
The satisfaction survey indicated that participants 
thought the course was generally satisfactory; however, 
interview results highlighted potential ways to improve 
the course. The second primary theme is critiques of 
the eMB experience, which includes ideas for improve-
ment, ways eMB discouraged engagement or aspects that 
did not meet the user’s expectation. Secondary themes 
include relatability (i.e., outdated, silly, or extreme) and 
participants’ impressions of applicability (i.e., timely and 
relevant to one’s needs).

Relatability
Participants described how delivery affected the relatabil-
ity of the program content. Poor video quality, outdated 
images, and simplistic, low-tech visualizations influenced 
users’ engagement. Similarly, users perceived content as 
silly (e.g., comical-looking call-out conversation bubbles) 
or extreme vignettes and illustrations to contrast mala-
daptive versus adaptive coping behaviors. Most critiques 
were minor, and participants indicated the ability to look 
past aspects they disliked, but others were distracted and 
may not fully engage in the content. For example, this 
pregnant person noted stylistic qualities that interfered 
with her experience:

"I’m watching, and I’m trying to just be positive 
about it, and I’m like, ’Oh, I could really use that,’ 
but then it’s an old course. Like you can tell that it’s 
definitely dated. So, when it comes to someone my 
age, I’m [feeling] like, I don’t know like, it’s kind of 
boring because it’s so old. Like I wouldn’t sit there 
and watch a Western movie." Pregnant Person ID 62

The vignettes included images and corresponding con-
versation callouts portraying adaptive vs. maladaptive 
behaviors of pregnant or postpartum people. Some par-
ticipants described them as "cartoons" which may have 
been distracting or disengaging:

"I think those [vignettes] were just a little silly, and 
they shouldn’t have been silly because they’re basic, 
and obviously I need this basic information...like 
I said, to refocus my thought process and stuff like 
that." Pregnant Person ID 81

Participants suggested the course was not always relat-
able based on their own lived experiences. From this 
pregnant person’s perspective, the eMB presented overly 
dramatized and unrelatable scenarios as part of lesson 
materials: "So, those things [scenarios] were a little aggres-
sive just for me because I never got that emotional. I’m a 
pretty even keel person, I feel like, most of the time any-
way." Pregnant Person ID 2.

Applicability of eMB content
Applicability of eMB is about whether the content was 
informative and useable, thereby meeting the needs 
and expectations of participants. There were a range 
of perspectives. Some felt the course did not contain 
the expected or desired information about pregnancy 
or mental health needs in pregnancy. Some expected 
more generalized information about pregnancy (i.e., 
what to expect in pregnancy, at birth, and beyond). Oth-
ers described the content as primarily applicable to first 
pregnancies. These quotes illustrate that the content did 
not satisfy all learner needs:

"It was just really boring to me. I have other kids. So, 
this is my third. So, for me, it was kind of like eve-
rything they already tell you. But I do think like if 
you’ve never had a kid before and you’re getting into 
that course, it’s helpful." Pregnant Person ID 62

"I was just kind of hoping that it would be…like 
those books for idiots. You know, I mean like the 
ones that like spells it out, and very much in detail. 
It’s like I don’t know, like pregnancy for idiot father, 
you’re saying, you know, something like that where 
like basically just assumes that you don’t really have 
any idea what’s going on, or what to do, already have 
it [figured out], and it just kind of spells it out." Part-
ner ID 4

Participants described dissatisfaction with not clearly 
defined partner-oriented materials or lessons on the part-
ner role. Given that the course suggested being appropri-
ate for people in support roles, including partners, people 
were surprised at no tailored content. This person’s quote 
is representative of many participants:

"Just maybe, like I said, the involving the partner, 
having a different version for the partner or relat-
ing it more to them…have a section on them about 
how they [pregnant people] might be perceiving their 
partners... if you’re going to include them [partners] 
at least like I think it could be geared more towards 
them." Pregnant Person ID 40

Overall, participants seemed satisfied with the eMB 
course. People noted ways the course could be improved 
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for a better user experience by including better aesthet-
ics and increasing content applicable to the partner or 
the couple collectively. Engagement with content was 
a primary theme inclusive of how the course inspired 
reflection about systems of support they had in their 
life, noticing and reframing thoughts from destructive to 
positive, thereby influencing actions (i.e., making positive 
choices).

Discussion
PMADs are prevalent among pregnant people and their 
partners [12, 52]. This study is among the first to include 
the dyad in an online intervention to reduce symptoms 
of anxiety and depression for PMADs. The study suc-
cessfully enrolled and retained a racially and ethnically 
diverse sample that was representative of the state, this 
promising result suggests the study’s approach informs 
methods with the potential to reach a large diverse sam-
ple, a commonly reported barrier in other studies [22]. 
This may be due to study procedures requiring frequent 
engagement between the researcher and participants or 
because of an agreement between the perinatal dyad. In-
person prenatal service shortages and policy restrictions 
during the COVID-19 pandemic likely encouraged par-
ticipation [17].

Despite pregnant people’s eligibility in the study, many 
couples were not enrolled due to a non-responsive part-
ner. Partners enrolled in the study responded less often 
to surveys than pregnant people, and only partners 
indicated never having engaged with eMB during the 
trial. Similarly, participants did not complete the les-
sons as directed and thus did not receive the total treat-
ment dose. Given these results, future online studies may 
retain participants through a highly engaged interven-
tion team and examine different approaches to engaging 
the perinatal unit to encourage treatment adherence and 
program completion [53].

Participants’ satisfaction with eMB suggests a suc-
cessful course translation from in-person programming 
to online delivery. The eMB course seemed to increase 
emotional awareness and connectivity and the potential 
to buffer risks associated with anxiety and depression. 
Despite high satisfaction scores, fewer partner par-
ticipants engaged with the programming than pregnant 
people. This study’s feasibility findings suggest the need 
for improving intervention adherence, a similar result 
as in other studies [54]. Additional measures to increase 
engagement may be advantageous and necessary for 
understanding if the amount of usage (i.e., dose) affects 
outcomes.

Symptom severity for anxiety and depression decreased 
in favor of the intervention group and statistically sig-
nificantly reduced anxiety symptoms between groups for 

pregnant people at the study midpoint. Previous CBT-
based online interventions for pregnant people found sig-
nificant reductions in anxiety or depression at the study 
conclusion [23, 24]. The statistically significant decrease 
in anxiety for pregnant people suggests that prenatal 
psychoeducational programming to reduce symptoms 
of PMADs is helpful, a finding that supports previous 
research [23].

Given the relatively small change in partners’ mood and 
anxiety scores compared to pregnant people in this study, 
future research warrants exploration of why pregnant 
people had significant decreases in anxiety symptoms. In 
contrast, the partner’s changes were less dramatic. Evi-
dence suggests relational factors [55] or a partner’s poor 
mental health may be associated with perinatal pregnant 
people’s outcomes [52]. Future studies with adequate 
power to examine dyadic pathways of individual couple 
members’ mental health status as potential mediating or 
moderating factors on mental health outcomes are cur-
rently lacking in the literature [12, 56, 57].

More research on engaging couples in PMAD inter-
ventions is warranted, and findings from this study offer 
suggestions for improvement that may increase eMB 
engagement. Clinicians, behavioral health professionals, 
and researchers can partner with health departments, 
federally qualified health centers, or birth centers to 
examine using eMB [58]. The course may help overcome 
provider hesitancy to screen for PMADs due to the per-
ceived lack of equitable and accessible treatment options 
[59]. From a prevention perspective, programs such as 
eMB have great potential to improve public health as a 
stand-alone resource or in combination with other treat-
ments, education, and prevention tools [58, 59].

Limitations
This study occurred during the COVID-19 pandemic 
and results are affected in numerous ways due to the his-
toric event. The study recruitment was highly successful, 
and we meet our target enrollment within a few months; 
attrition was low. This study occurred in the early part 
of the pandemic and there was lacking perinatal educa-
tion and mental health services available given most 
in-person encounters were stopped due to quarantine 
order therefore the recruitment and enrollment find-
ings may not be suitable for estimating these outcomes 
in future studies. Further, the reliance on Facebook at the 
sole recruitment tool may have contributed to selection 
bias; future studies may consider multiple approaches for 
online recruitment.

Although the study had zero attrition, the parame-
ters allowed for one or both people in the dyad to miss 
measurements therefore the analysis and interpreta-
tion of results are limited. The study design includes 
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qualitative data collection and the findings from that 
inquiry provide valuable reflection on ways in which the 
pandemic shaped participants’ perspectives. Understand-
ing why some people did not adhere to study protocols 
is an important area of research for future study. As this 
study was a feasibility trial, the sample size was small as 
is appropriate in the examination of feasibility and for 
examining preliminary efficacy outcomes; the study is 
designed to inform future and adequately powered stud-
ies with generalizable results.

A limitation of this study was the lack of pre-interven-
tion tailoring to adapt the content to the dyad; this likely 
contributed to the limited lesson completion. Future 
online studies aiming to decrease PMADs and engage 
the perinatal couple should use a design process that 
includes results from this study and engage dyads to gain 
additional insights for adaptation.Additionally, this study 
did not explore the potential effect of sociocultural fac-
tors and constructs such as social desirability; future 
research exploring these covariates would strengthen our 
understanding of dyadic interventions.

Conclusion
The current study evaluated the feasibility and accept-
ability of eMB with couples and the preliminary effect on 
mental health outcomes, an essential contribution to the 
literature. There is a lack of PMAD intervention studies 
that include the couple, specifically those in the antenatal 
timeframe. Addressing PMADs within the perinatal cou-
ple can promote social support and has great potential 
to improve psychosocial outcomes for individuals and 
families. Programming such as eMB may be appropriate 
for couples, given adequate program engagement efforts 
and tailoring of information for partners. Further, online 
programing may decrease barriers to equitable and 
accessible resources for improving mental health. Fam-
ily practitioners, OB-GYNs, and social workers serving 
perinatal people may find pregnant people benefit from 
online interventions promoting social support as part 
of a mental health treatment program. This study’s find-
ings have implications and can potentially affect policy, 
practice, and technologies that increase access to needed 
mental health care and promote prevention with a lifecy-
cle perspective.

Acknowledgements
This study and intervention with couples was based on the Mothers and 
Babies Online Course (eMB) [29, 31], created by Dr. Alinne Barrera and can be 
found at www. eMB. health and i4Health [29, 31].

Authors’ contributions
Dr. Canfield designed the study, administered the intervention and collected 
data and was advised by Dr. Canada throughout the process. Drs. Canfield, 
Canada, and Petroski contributed to analysis of data. All authors contributed 
to the writing and editing of the manuscript.

Funding
Fahs-Beck Fund for Research and Experimentation.

Availability of data and materials
The data that support the findings of this study are not openly available due 
to reasons of sensitivity and are available from the corresponding author upon 
reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved by the University of Missouri Institutional Review 
Board, Health Science Panel (assurance # 00002876; study approval # 
2017228). All methods were carried out in accordance with relevant guide-
lines and regulations. Informed consent was obtained from all subjects.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Family and Community Medicine, University of Missouri, 
Columbia, MO, USA. 2 School of Social Work, University of Missouri, Columbia, 
MO, USA. 3 Department of Family Medicine and Division of Geriatrics, Univer-
sity of Colorado Anschutz Medical Campus, Aurora, CO, USA. 4 Department 
of Biomedical Informatics, Biostatistics, and Medical Epidemiology, School 
of Medicine - University of Missouri, Columbia, MO, USA. 

Received: 12 June 2023   Accepted: 26 September 2023

References
 1. Falah-Hassani K, Shiri R, Dennis CL. The prevalence of antenatal and post-

natal co-morbid anxiety and depression: a meta-analysis. Psychol Med. 
2017;47(12):2041–53.

 2. O’Hara MW, Wisner KL. Perinatal mental illness: definition, description and 
aetiology. Best Pract Res Clin Obstet Gynaecol. 2014;28(1):3–12.

 3. Ashley JM, Harper BD, Arms-Chavez CJ, LoBello SG. Estimated prevalence 
of antenatal depression in the US population. Arch Womens Ment Health. 
2016;19(2):395–400.

 4. Jarde A, Morais M, Kingston D, Giallo R, MacQueen GM, Giglia L, et al. 
Neonatal outcomes in women with untreated antenatal depression 
compared with women without depression: a systematic review and 
meta-analysis. JAMA Psychiat. 2016;73(8):826–37.

 5. McKee K, Admon LK, Winkelman TNA, Muzik M, Hall S, Dalton VK, Zivin K. 
Perinatal mood and anxiety disorders, serious mental illness, and delivery-
related health outcomes, United States, 2006–2015. BMC Womens 
Health. 2020;20(1):150.

 6. Bernard K, Nissim G, Vaccaro S, Harris JL, Lindhiem O. Association 
between maternal depression and maternal sensitivity from birth to 12 
months: a meta-analysis. Attach Hum Dev. 2018;20(6):578–99.

 7. Kingston D, Tough S, Whitfield H. Prenatal and postpartum maternal 
psychological distress and infant development: a systematic review. Child 
Psychiatry Hum Dev. 2012;43(5):683–714.

 8. O’Connor E, Senger CA, Henninger ML, Coppola E, Gaynes BN. 
Interventions to prevent perinatal depression: evidence report and 
systematic review for the US preventive services task force. JAMA. 
2019;321(6):588–601.

 9. Razurel C, Kaiser B, Antonietti JP, Epiney M, Sellenet C. Relationship 
between perceived perinatal stress and depressive symptoms, anxiety, 
and parental self-efficacy in primiparous mothers and the role of social 
support. Women Health. 2017;57(2):154–72.

 10. Antoniou E, Stamoulou P, Tzanoulinou M-D, Orovou E. Perinatal mental 
health; the role and the effect of the partner: a systematic review. Health-
care. 2021;9(11):1572.

http://www.eMB.health


Page 14 of 14Canfield et al. BMC Pregnancy and Childbirth          (2023) 23:739 

 11. Alio AP, Lewis CA, Scarborough K, Harris K, Fiscella K. A community per-
spective on the role of fathers during pregnancy: a qualitative study. BMC 
Pregnancy Childbirth. 2013;13(1):60.

 12. Biaggi A, Conroy S, Pawlby S, Pariante CM. Identifying the women at risk 
of antenatal anxiety and depression: a systematic review. J Affect Disord. 
2016;191:62–77.

 13. Josephine K, Josefine L, Philipp D, David E, Harald B. Internet- and mobile-
based depression interventions for people with diagnosed depression: a 
systematic review and meta-analysis. J Affect Disord. 2017;223:28–40.

 14. Webb TL, Joseph J, Yardley L, Michie S. Using the internet to promote health 
behavior change: a systematic review and meta-analysis of the impact of 
theoretical basis, use of behavior change techniques, and mode of delivery 
on efficacy. J Med Internet Res. 2010;12(1): e4.

 15. Maher CA, Lewis LK, Ferrar K, Marshall S, De Bourdeaudhuij I, Vandelanotte 
C. Are health behavior change interventions that use online social networks 
effective? A systematic review. J Med Int Res. 2014;16(2):e40.

 16. Bucci S, Schwannauer M, Berry N. The digital revolution and its impact on 
mental health care. Psychol Psychother. 2019;92(2):277–97.

 17. Chmielewska B, Barratt I, Townsend R, Kalafat E, van der Meulen J, Gurol-
Urganci I, et al. Effects of the COVID-19 pandemic on maternal and perinatal 
outcomes: a systematic review and meta-analysis. Lancet Glob Health. 
2021;9(6):e759–72.

 18. Ehmer AC, Scott SM, Smith H, Ashby BD. Connecting during COVID: The 
application of teleservices in two integrated perinatal settings. Infant Ment 
Health J. 2022;43(1):127–39.

 19. Suwalska J, Napierala M, Bogdanski P, Lojko D, Wszolek K, Suchowiak S, Suw-
alska A. Perinatal Mental Health during COVID-19 pandemic: an integrative 
review and implications for clinical practice. J Clin Med. 2021;10(11):2406.

 20. Galle A, Semaan A, Huysmans E, Audet C, Asefa A, Delvaux T, et al. A double-
edged sword-telemedicine for maternal care during COVID-19: findings 
from a global mixed-methods study of healthcare providers. BMJ Glob 
Health. 2021;6(2): e004575.

 21. Bokolo A. Use of telemedicine and virtual care for remote treatment in 
response to COVID-19 pandemic. J Med Syst. 2020;44(7):1–9.

 22. Canfield SM, Canada KE. Systematic review of online interventions to reduce 
perinatal mood and anxiety disorders in underserved populations. J Perinat 
Neonatal Nurs. 2023;37(1):14–26.

 23. Lee EW, Denison FC, Hor K, Reynolds RM. Web-based interventions for 
prevention and treatment of perinatal mood disorders: a systematic review. 
BMC Pregnancy Childbirth. 2016;16(1):38.

 24. Ashford MT, Olander EK, Ayers S. Computer- or web-based interventions for 
perinatal mental health: a systematic review. J Affect Disord. 2016;197:134–46.

 25. Goodman JH. Women’s attitudes, preferences, and perceived barriers to 
treatment for perinatal depression. Birth. 2009;36(1):60–9.

 26. Keefe RH, Brownstein-Evans C, Rouland Polmanteer RS. Addressing access 
barriers to services for mothers at risk for perinatal mood disorders: a social 
work perspective. Soc Work Health Care. 2016;55(1):1–11.

 27. Margola D, Donato S, Accordini M, Emery RE, Snyder DK. Dyadic cop-
ing in couple therapy process: an exploratory study. Fam Process. 
2018;57(2):324–41.

 28. Bowen DJ, Kreuter M, Spring B, Cofta-Woerpel L, Linnan L, Weiner D, et al. 
How we design feasibility studies. Am J Prev Med. 2009;36(5):452–7.

 29. Barrera AZ, Morris SY, Ruiz A. Mothers and babies online course: participant 
characteristics and behaviors in a web-based prevention of postpartum 
depression intervention. Front Glob Women’s Health. 2022;3:846611.

 30. Barrera AZ, Wickham RE, Munoz RF. Online prevention of postpartum 
depression for Spanish- and English-speaking pregnant women: A pilot 
randomized controlled trial. Internet Interv. 2015;2(3):257–65.

 31. Muñoz RF, Le H-N, Barrera AZ, Pineda BS. Leading the charge toward a world 
without depression: perinatal depression can be prevented. Arch Women’s 
Mental Health. 2021;24:1–9.

 32. Schulz KF, Altman DG, Moher D, Group* C. CONSORT 2010 statement: 
updated guidelines for reporting parallel group randomized trials. Ann 
Intern Med. 2010;152(11):726–32.

 33. Lisa Cox. Missouri’s pregnancy-associated mortality review board publishes 
first annual maternal mortality report MO. Missouri: Missouri Department of 
Health and Human Services; 2020.

 34. Services MDoHaH. Missouri Resident Prenatal Profile 2019 [Available from: 
https:// healt happs. dhss. mo. gov/ MoPhi ms/ Profi leBui lder? pc=4.

 35. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression 
severity measure. J Gen Intern Med. 2001;16(9):606–13.

 36. Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assessing gen-
eralized anxiety disorder: the GAD-7. Arch Intern Med. 2006;166(10):1092–7.

 37. Muñoz RF, Le H-N, Ippen CG, Diaz MA, Urizar GG Jr, Soto J, et al. Prevention of 
postpartum depression in low-income women: Development of the Mamás 
y Bebés/Mothers and Babies Course. Cogn Behav Pract. 2007;14(1):70–83.

 38. Qualtrics. 2005 [updated 2018. Available from: https:// www. qualt rics. com.
 39. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression. Develop-

ment of the 10-item Edinburgh postnatal depression scale. Br J Psychiatry. 
1987;150(6):782–6.

 40. US Department of Health and Human Services. Centers for Disease Control 
and Prevention (CDC) Behavioral Risk Factor Surveillance System Survey 
Questionnaire. Atlanta CDC. Published online. 2005.

 41. Matthey S, Barnett B, Kavanagh DJ, Howie P. Validation of the Edinburgh 
postnatal depression scale for men, and comparison of item endorsement 
with their partners. J Affect Disord. 2001;64(2–3):175–84.

 42. Attkisson CC, Zwick R. The client satisfaction questionnaire. Psychometric 
properties and correlations with service utilization and psychotherapy 
outcome. Eval Program Plann. 1982;5(3):233–7.

 43. Whitehead AL, Julious SA, Cooper CL, Campbell MJ. Estimating the sample 
size for a pilot randomised trial to minimise the overall trial sample size for the 
external pilot and main trial for a continuous outcome variable. Stat Methods 
Med Res. 2016;25(3):1057–73.

 44. Field A, Miles J, Field Z. Discovering statistics using R. London: Sage publica-
tions; 2012.

 45. Little RJ, Rubin DB. Statistical analysis with missing data. Wiley; 2019. https:// 
doi. org/ 10. 1002/ 97811 19482 260.

 46. IBM Corp. IBM SPSS Statistics for Windows. Version 27.0 ed. 
Armonk2020. New York.

 47 Braun V, Clarke V. Using thematic analysis in psychology. Qualitative research 
in psychology. Qual Res Psychol. 2006;3(2):77–101.

 48. Koopman RJ, Canfield SM, Belden JL, Wegier P, Shaffer VA, Valentine KD, et al. 
Home blood pressure data visualization for the management of hyperten-
sion: designing for patient and physician information needs. BMC Med 
Inform Decis Mak. 2020;20(1):195.

 49. Keplinger LE, Koopman RJ, Mehr DR, Kruse RL, Wakefield DS, Wakefield BJ, 
Canfield SM. Patient portal implementation: resident and attending physi-
cian attitudes. Fam Med. 2013;45(5):335–40.

 50. Banyai I. Zoom. New York: Viking; 1995.
 51. Dedoose. Version 8.0. Web application for managing, analyzing, and pre-

senting qualitative and mixed method research data Los Angeles. California: 
SocioCultural Research Consultants LLC; 2018.

 52. Bruno A, Celebre L, Mento C, Rizzo A, Silvestri MC, De Stefano R, et al. When 
fathers begin to falter: a comprehensive review on paternal perinatal 
depression. Int J Environ Res Public Health. 2020;17(4):1139.

 53. Rupert DJ, Poehlman JA, Hayes JJ, Ray SE, Moultrie RR. Virtual versus in-
person focus groups: comparison of costs, recruitment, and participant 
logistics. J Med Internet Res. 2017;19(3): e80.

 54. Musiat P, Johnson C, Atkinson M, Wilksch S, Wade T. Impact of guidance on 
intervention adherence in computerised interventions for mental health 
problems: a meta-analysis. Psychol Med. 2022;52(2):229–40.

 55. Top ED, Cetisli NE, Guclu S, Zengin EB. Paternal depression rates in prenatal and 
postpartum periods and affecting factors. Arch Psychiatr Nurs. 2016;30(6):747–52.

 56. Bergstrom M. Depressive symptoms in new first-time fathers: associations 
with age, sociodemographic characteristics, and antenatal psychological 
well-being. Birth. 2013;40(1):32–8.

 57. Lee JY, Knauer HA, Lee SJ, MacEachern MP, Garfield CF. Father-inclusive 
perinatal parent education programs: a systematic review. Pediatrics. 
2018;142(1): e20180437.

 58. Carroll AJ, Jaffe AE, Stanton K, Guille C, Lazenby GB, Soper DE, et al. Program 
evaluation of an integrated behavioral health clinic in an outpatient 
women’s health clinic: challenges and considerations. J Clin Psychol Med 
Settings. 2020;27(2):207–16.

 59. Avalos LA, Raine-Bennett T, Chen H, Adams AS, Flanagan T. Improved 
perinatal depression screening, treatment, and outcomes with a universal 
obstetric program. Obstet Gynecol. 2016;127(5):917–25.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://healthapps.dhss.mo.gov/MoPhims/ProfileBuilder?pc=4
https://www.qualtrics.com
https://doi.org/10.1002/9781119482260
https://doi.org/10.1002/9781119482260

	Feasibility and acceptability of an online mental health intervention for pregnant women and their partners: a mixed method study with a pilot randomized control trial
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 
	Trial registration 

	Background & significance
	Methods
	Setting and sample
	Intervention: Mothers and Babies Online Course (eMB)
	Study procedures
	Recruitment and enrollment
	Data collection

	Measures
	Analytic approach
	Qualitative analysis

	Results
	Feasibility outcomes
	Overview of mean changes in outcomes
	Preliminary efficacy outcomes
	Participant satisfaction and perceptions of eMB acceptability
	Attributes promoting engagement with eMB
	eMB promotes increased awareness and to practice of coping strategies
	Critiques of the eMB experience
	Relatability
	Applicability of eMB content

	Discussion
	Limitations

	Conclusion
	Acknowledgements
	References


