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Abstract

Background—~Postpartum depression (PPD) is a maternal mental health problem that affects
women from all regions of the world. Unfortunately, even in developed countries, half of the cases
go undetected and, consequently, untreated. Individuals from low and middle income countries
trend toward underutilization of mental health services, partly due to the limited number of
available psychological resources. The primary aims of this pilot randomized controlled trial were
to adapt to the Internet the Mothers and Babies Course/Curso Mamas y Bebés, a prevention of
PPD intervention, to describe the characteristics of the pregnant women who engaged in the
intervention site, and to obtain preliminary data on the efficacy of the Internet intervention to
reduce the risk of PPD.

Methods—Pregnant women, 18 years or older who were interested in using the site for
themselves were recruited and randomly assigned to a fully-automated self-help Internet
intervention or to an information-only control condition. Randomized participants were invited to
complete monthly depression assessments up to six months postpartum. To examine the
prevention effects of the Internet intervention, pregnant women who did not meet current criteria
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CES-D Center for Epidemiological Depression Scale
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for a major depressive episode, who engaged with the study website, and who provided depression
data during the postpartum follow-up period were included in the study analyses.

Results—Participants were 111 predominantly Spanish-speaking (82.9%) and Latino/Hispanic
(71.3%) pregnant women residing in 23 countries worldwide. The effect of the prevention
intervention condition failed to reach significance at the a priori alpha-level. However, the
observed coefficient trended in the hypothesized direction (b = -0.514, ¥ (1) = 3.43, p = .061; HR
= 0.598). The benefits of receiving the e-MB Internet intervention was greater for pregnant
women reporting high (vs. low) levels of prenatal depression symptoms (b = —0.605, 2 (1) = 5.20,
p =.023).

Conclusions—This study provides preliminary evidence that Internet interventions are a
promising method toward expanding the reach of psychological resources to perinatal women at-
risk for PPD.

Keywords

Postpartum depression; Spanish-speaking; women; prevention; Internet intervention; global
mental health

1. Introduction

Major depression is a chronic and debilitating mental health problem that affects up to 16%
of individuals worldwide during their lifetime (World Federation for Mental Health, 2012).
It is the leading cause of disability among women (Ferrari et al., 2013) and, compared to
men, women are at higher risk of experiencing major depression during their lifetime
(14.0% vs. 7.3%; Steel et al., 2014). An estimated 10-15% of women experience depression
during the year following childbirth, with rates as high as 20% in low- and middle-income
countries (O’Hara & Swain, 1996). The rate of postpartum depression (PPD) among women
in Spanish-speaking countries is elevated, ranging from 17 to 35% (Bonilla-Sepulveda,
2010; Jadresic, Nguyen, & Halbreich, 2007; Melo, Cecatti, Pacagnella, Leite, Vulcani, &
Makuch, 2012; Tannou, Gigante, Fuchs, & Busnello, 2008)). For example, self-reported
PPD was up to 20% at 6 months postpartum in a sample of Mexican women (Lara,
Navarrete, Nieto, Barba Martin, Navarro, & Lara-Tapia, 2014). In Spain, the prevalence of
PPD among the general population ranges between 10-13% but is higher among Latin
American immigrant women living in Spain (17%; Garcia-Esteve et al., 2014). In the U.S.,
postpartum Latinas & are at an increased risk for PPD due to immigration, higher rates of life
and economic stressors, and interpersonal conflict (Diaz, Cooper, Mufioz, & Le, 2007) with
rates among pregnant and postpartum Latinas ranging between 16-56% (Chaudron et al.,
2005; Lara, Le, Letechipia, & Hochhausen, 2009; Zayas, Jankowski, & McKee, 2003).

The negative impact of depression on the well-being of the mother and her ability to care for
a newborn child underscores the importance of identifying and treating prenatal and
postpartum depression. Unfortunately, however, women often do not receive the level of
care needed to address psychological issues during the perinatal (i.e., pregnancy to one year

a|_atino and Hispanic are used interchangeable to reflect individuals who identify with an ethnic background that is from a Latin
American country or Spain.
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postpartum) period; approximately 50% of cases go undetected and, consequently, untreated
(World Federation for Mental Health, 2012). Reduced budgetary allocations and the limited
number of trained professionals are likely contributors to this global mental health disparity
(World Health Organization, 2009). Thus, the need for widely accessible, low-cost, and
innovative psychological resources, specifically focused on perinatal mood and affective
symptoms, is needed by women from all around the world.

Prevention interventions are effective at lowering the incidence of depression (van Zoonen
etal., 2014; Mufioz, Beardslee, & Leykin, 2012) and are effective at reducing the risk of
PPD among non-depressed pregnant and postpartum women (Dennis & Dowswell, 2013).
The applied theoretical framework of the interventions have varied but most use a cognitive
behavioral therapy (CBT; e.g., Mufioz et al., 2007) or interpersonal psychotherapy (IPT;
e.g., Zlotnick, Miller, Pearlstein, Howard, & Sweeney, 2006) approaches in addition to
psychoeducational (e.g., Lara, Navarro, & Navarrete, 2010) and debriefing approaches (e.g.,
Priest, Henderson, Evans, & Hagan, 2003). These interventions have been delivered in
traditional face-to-face individual and group format, over the telephone, and by home
visitation by professionals, peers, and trained community members (Dennis & Dowswell,
2013). A limited number of investigations, however, have used innovative methods, such as
technology-based tools, to reach perinatal women.

Internet interventions for reducing depressive symptoms among postpartum women are
being developed and tested (Danaher et al., 2013; O’Mahen et al., 2013). The
MomMoodBusters/MumMoodBusters (Danaher et al., 2013) was effective at reducing
depression symptoms from pre- to post-intervention and up to 6-months in a sample of U.S.
and Australian postpartum women. Postpartum women randomized to an 11-session
behavioral activation program enhanced by the NetMums website reported postpartum
depression symptoms below the Edinburgh Postnatal Depression Scale (EPDS) score when
compared to those in the control condition (43.8% vs. 63%, respectively; O’Mahen et al.,
2013). These Internet intervention treatment studies offer initial evidence that online
interventions can be useful to postpartum women who are already struggling with
depression. The design, methodology, and outcome of these trials suggest promising future
replication and potential dissemination beyond the communities in which they were tested.

The studies described actively recruited postpartum women already experiencing
depression. The ability to address the problem of perinatal mood and affective disorders
prior to the onset of symptoms among high risk populations is of significant importance. To
date, fewer Internet interventions have focused their attention on the prevention of PPD.
Haga, Drozd, Brendryen, and Slinning (2013) described a feasibility and acceptance pilot
study of an automated, unguided Internet intervention (Mamma Mia) to prevent PPD and to
enhance well-being among perinatal women. Of the 103 pregnant and postpartum women
recruited, 81 engaged with the 44-session intervention. Pregnant participants completed an
average of 7 sessions and postpartum participants an average of 12 sessions. Together,
participants rated the intervention to be of high quality (65%), appropriate breadth and depth
(67-78%), user-friendly (M=4.2, SD=1.3, range=1-7), and credible (M=5.8, SD=0.09,
range=1-7). A protocol for an online prevention RCT using the MoodGYM Internet
intervention was described by Jones and colleagues (2013) recruited and randomize 175
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non-depressed postpartum women to either the 5-week MoodGYM intervention or to a
health-themed control condition. MoodGYM is a well-documented effective Internet
intervention for depression prevention and treatment (Christensen, Griffiths, & Jorm, 2004;
Griffiths, Farrer, & Christensen, 2010). The outcomes of the prevention trial by Jones and
colleagues will shed light on how effective it is among postpartum women.

The status of Internet interventions for perinatal women suggest that they are a viable means
to reach pregnant women in need of mental health services during and after pregnancy and
that they are effective at reducing symptoms among new mothers with moderate to severe
symptoms of depression. Whether they are effective in preventing new episodes of PPD is
still to be determined. The flexibility of the Internet to reach women makes this an attractive
addition to traditional face-to-face approaches to mental health. In many parts of the world
perinatal women are already frequent users of the Internet during and after pregnancy. Thus,
these online tools are likely to be highly accessible and acceptable. However, there are
limitations to the existing studies in terms of global maternal mental health disparities. For
example, the studies described were conducted in developed countries where there is likely
greater access to healthcare by a majority of the population. Second, they relied heavily on
human monitoring by the research team or mental health providers. In much of the world,
resources are scarce for the provision of mental health services and the need for such care
far outweighs what local providers and community leaders can offer to those who are
suffering or at risk for PPD. In some cases, the interventions were lengthy and reliant on
participants who were capable of accessing more advanced technologies (e.g., streaming).
Finally, none of the referenced interventions were available or examined among Spanish-
speaking perinatal women, which is the second most commonly spoken language worldwide
(Ethnologue, 2014).

The current study builds on a body of work using the Mothers and Babies Course/Curso
Mamas y Bebés (MB; Mufioz et al., 2001). Two initial trials to examine the MB using a
weekly group format demonstrated reductions in the incidence of PPD which were
statistically significant (Le, Zmuda, Perry, & Mufioz, 2010; Mufioz, Le, Ippen, Diaz, Urizar,
Soto, et al., 2007). The original pilot trial examined a twelve session group intervention plus
four individual booster sessions among a sample of low-income pregnant women seeking
prenatal care in a public sector medical clinic (N=41). Relative to a usual care condition, the
MB demonstrated a non-significant lower incidence of major depressive episodes (MDE) at
one year postpartum when compared to women in the usual control condition (14% vs. 25%,
ns). The MB was adapted by Le and colleagues (Le et al., 2010) to eight weekly group
sessions with three individual booster sessions. Among a sample of low-income, Spanish-
speaking pregnant immigrant women (N=217), the non-significant cumulative incidence of
postpartum depression was lower for women in the MB relative to those in the usual care
condition (7.8% vs. 9.6%, ns) (Le, Perry, & Stuart, 2011). More recently, a four session
home visitation program of the MB was compared to usual care home visitation services
(N=78) among a predominantly African American sample of pregnant and postpartum
women (Tandon, Leis, Mendelson, Perry, & Kemp, 2014). Incidence of PPD at the 6-month
follow-up was favorable for the home visitation version of the MB when compared to those
assigned to the usual care condition (14.6% vs. 32.4%, respectively, p=.07). Leis et al.
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(2014) conducted a pilot study (N=10) where the MB was integrated into a pediatric primary
care clinic. The intervention was reduced to 6-weekly, 2-hour group sessions, a timely
adaptation given the systemic shift in healthcare. Pre/post assessments among group
completers (4 or more sessions) indicated that the MB was effective at reducing depression
symptoms and increasing women’s ability to regulate emotional changes.

The current study focused on adapting the face-to-face MB to a digital format, so that it can
be used beyond the usual geographical constraints of studies such as those mentioned above.

The initial goals of this pilot study were a) to adapt the MB intervention to an online
platform (e-MB); b) to describe the characteristics of the English- and Spanish-speaking
pregnant women who engaged the fully-automated Internet intervention; and c) to examine
whether the e-MB was effective at reducing the incidence of PPD. To the best of our
knowledge, this is the first fully-automated Internet intervention report that includes a global
sample of Spanish- and English-speaking pregnant and postpartum women.

2. Methods

2.1. Recruitment

The study web address was registered with search engines directories and used Google Ads
“sponsored links” to advertise participation to Internet users (Barrera, Kelman, & Mufioz,
2014). Eligible participants (N=5,071) were female, pregnant, 18 years or older, and
interested in the study website for personal use. Participants who met these initial criteria
and who provided a valid email address were presented with the informed consent form.
Eligible participants who refused to consent were redirected to online resources for perinatal
depression. Participants in this study were recruited during the first year of the trial (January
to December, 2009).

The study recruitment and enrollment flow are detailed in Figure 1. Of the 2,966 who
eligible women who consented to participate and who met the prevention subsample criteria
(eligibility criteria and not currently meeting DSM-IV diagnostic criteria for a MDE), 852
were randomized to the e-MB intervention or the information-only control condition. Of
these, 563 (53.72%) did not log in to the website for their assigned condition and 178
(31.6%) failed to provide sufficient data to ascertain their postpartum depression status and,
therefore, were excluded from the analyses. The selected subsample in this prevention
analysis included pregnant women who did not meet diagnostic criteria for a current MDE at
baseline, who logged in to the website of their assigned condition and who provided at least
one postpartum depression score. The final sample meeting these criteria was comprised of
111 pregnant women, 57 who had been randomly assigned to the e-MB intervention and 54
to the information-only control condition. At randomization, there were no demographic or
clinical differences across conditions, and the proportion of participants lost to follow-up did
not differ across conditions (all ps > .05). However, regardless of condition assigned,
women were more likely to log on to either condition’s site if they were older (M = 29.01
years, SD =5.75 vs. M = 27.42 years, SD = 5.43; t (850) = 3.97, p < .01) and less depressed
at the time of consent (CES-D, M = 23.16, SD = 12.70 vs. M = 25.72, SD = 13.80; t (833) =
2.69, p < .01). The majority of participants (n = 73; 65.77%) completed 2 or more
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postpartum follow-up assessments. There were no differences in the number of follow-up
reports completed across conditions (x2(6) = 7.42, p = .28).

2.2. Participants

Participants in this study (N = 111) had a mean age of 30.19 years (SD = 5.57) and
represented pregnant women from 23 countries worldwide. A majority resided in Chile,
Spain, Argentina, Mexico, Colombia, and the United States. Most were Spanish-speaking
(82.9%), of Latino/Hispanic ethnic identity (71.3%), and identified their racial background
as Caucasian/European (53.2%) or Mestizo (31.8%). See Table 1 for detailed demographic
information.

2.3. Procedures

Stratified randomization by MDE history (none, past, current) and depression symptom
scale cut-off scores on the Center for Epidemiological Studies-Depression (CES-D; a = .77)
above or below 16 were conducted in real time among consenting participants who clicked
“submit” at the end of the baseline assessment. Randomized participants were notified of
their assigned condition on the final page of the baseline assessment and were invited to
complete monthly follow-up assessments during pregnancy and up to six months
postpartum. Additional notification of assigned condition, links and unique passwords to
access online materials, and follow-up assessment invitations were sent via automated email
messages. All procedures and materials were approved by the University of California, San
Francisco and Palo Alto University institutional review board committees.

2.4. Intervention

Mood management Internet intervention—The Mothers and Babies Course/Curso
Mamas y Bebés (MB; Mufioz et al., 2001), is a prevention of PPD intervention originally
designed and tested as a face-to-face, group intervention for culturally-diverse, low-income,
perinatal women (Mufioz, Le, Ippen, Diaz, Urizar, Soto, et al., 2007). The guiding
theoretical principles are based on a cognitive-behavioral framework and draws from the
work of Lewinsohn and colleagues (Cuijpers, Mufioz, Clarke, & Lewinsohn, 2009;
Lewinsohn et al., 1985). The goal of the course is to teach women how to actively
participate in creating a healthy lifestyle for themselves and their newborn infants, and
incorporates concepts from social learning theory (Bandura, 1977), reality management
training (Mufioz, 1996), attachment theory (Bowlby, 1969), and socio-cultural issues
relevant to culturally diverse populations. The original version of the face-to-face
intervention is comprised of twelve 90-minute weekly group sessions plus four booster
sessions during the first year postpartum.

In the current study, the study website was designed to recruit, screen, randomize, and
conduct monthly follow-up assessments to all enrolled participants using a fully-automated
self-help approach (i.e., no human assistance was provided). The Mothers and Babies
Internet Course/Curso Intenet de Mamas y Bebés (e-MB) includes text/informational pages,
short audio/video clips, images of infants and pregnant women, and worksheets for
participants to enter personalized information in response to the lesson content. The first
(AZB) and senior (RFM) authors adapted the content of the 8-session version of the MB (Le
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etal., 2011) using an iterative process whereby edits were made to accommodate the online
platform and fidelity to the intervention constructs were confirmed. Usability testing of the
e-MB was conducted in a sample of Spanish- and English-speaking pregnant and
postpartum women from a public sector hospital who reported variable levels of technology
experience (Barrera & Mufioz, 2009). Participant feedback centered on editing text and
graphics for clarity, integrating interactive material and recommendations (e.g., tips), and
reframing material to not exclude (by omission) women who may have additional health
concerns following childbirth (e.g., cesarean). Edits were made in response to the feedback
received from usability participants prior to launching the trial on the Internet.

Participants randomized to this condition were encouraged to review each of the eight
lessons as many times as they wanted and to complete and print the worksheets for later
review. Access to each lesson was unlocked in sequential order upon completing the
preceding lesson. Number of logins, total time spent logged into the website, and last lesson
viewed were recorded by the software program. No additional website data were available
for analysis.

Information-only control. Materials for this condition included an electronic version of a
PPD information brochure developed by MedEd (Wisnher, Logsdon, & Shanahan, 2008). The
four-page brochure was accessible via a hyperlink sent to each participant in this condition.
The brochure contained symptom descriptions and prevalence rates on perinatal depression,
a section debunking PPD myths, and resources on how to seek support in the event of
escalating symptoms. This condition was unlocked upon first log in and was available for
one-time use only; printing and downloading the brochure was encouraged for later review.

2.5. Measures

Participant characteristics obtained included age, ethnicity, race, country of residence,
education level, employment, marital status, and prior use of the Internet for health
information. Pregnancy history assessed for gestation (weeks), expected delivery date,
number of previous pregnancies, and prior pregnancy difficulties.

Center for Epidemiologic Studies-Depression Scale (CES-D; Radloff, 1977). The CES-D is
a 20-item self-report instrument that assesses for the presence of depressive symptoms
during the past week. Scores range from 0 to 60 with a score of 16 or greater indicating
significant depressive symptoms (Weissman et al., 1977). Continuous scores were used as
the basis to determine prenatal depression symptom severity at the baseline assessment.
Based on vulnerability levels for future PPD as described by Le, Mufioz, Soto, Delucchi,
and Ghosh Ippen (2004), depression symptom vulnerability was designated based on the
baseline CES-D score as high (=24), medium (16-23), or low (<16).

Edinburgh Postnatal Depression Scale (EPDS; Cox, Holden, & Sagovsky, 1987). The EPDS
is a 10-item measure designed to screen for postnatal depression, which accounts for
overlapping symptoms between depression and perinatal physical changes. The maximum
score is 30; a cut-off score of 10 or greater denoted an “event” of postpartum depression
given previous recommendations by the original authors (Cox Chapman, Murray, & Jones,
1996) and evidence that a cut-off score of 10 or 11 is a valid indicator of PPD among
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Spanish-speaking women (Garcia-Esteve, Ascaso, Ojuel, & Navarro, 2003). The EPDS was
administered at each postpartum monthly follow-up assessment; a score of 10 or greater was
coded as an “event” (vs. a “non-event” which a EPDS score < 9).

Major Depressive Episode Screener — Current/ Lifetime version (Mufioz, 1998). The MDE
Screener is a self-report tool that inquires about the nine MDE symptoms specified in the
DSM-IV (APA, 2001). It assesses for the presence of five or more MDE symptoms
experienced within a 2-week or longer period of time during their lifetime or during the past
two weeks for the current version. In order to meet severity criteria for a MDE, symptoms
must also interfere with daily activities “a lot” (Criterion C). Good psychometric properties
have been demonstrated with diagnostic screeners (Mufioz, McQuaid, Gonzélez, Dimas, &
Rosales, 1999) and clinical interviews with Spanish-speakers (Vazquez, Mufioz, Blanco, &
Lopez, 2008). The MDE Screener was included at the baseline assessment to assess for
current diagnostic status and at 3- and 6-months postpartum to assess for incidence of PPD
during the follow-up period. Few participants, however, provided data on their MDE status
at 3- (n=26) and 6-months (n=26) postpartum. Thus, only the baseline MDE Screener was
included in the data analysis.

Acceptability of intervention materials. At the end of the information-only brochure
condition and of each lesson in the e-MB, participants were invited to provide feedback on
the materials viewed. Participants rated how useful (e.g., How useful were the skills and
information presented in this lesson?) and understandable (e.g., How easy or difficult was it
to understand the presented skills and information?) the materials were using a 1 (not at all)
to 5 (very) scale, and indicated whether they thought the materials were helpful (e.g., Did
the skills and information help you think of things you can do to improve your mood or how
you are feeling?).

2.7. Statistical Analysis

Descriptive and chi-square analyses were conducted to examine group differences using
SPSS for Windows 20.0. A survival analysis framework was implemented where the
“event” observations was defined as an EPDS score =10 (denoting PPD) during the follow-
up assessment period and “non-event” observations were defined as EPDS scores < 9
(denoting negative screening for PPD). Time scores (i.e., length of time to event) for each
observation were based on the number of days from the date of birth of the baby to the last
follow-up EPDS completed. The Cox models utilized this same information to estimate a
hazard function that is conditional on the e-MB intervention, as well as prenatal depression
scores (last CES-D completed). The semi-parametric Cox approach (Cox, 1972) was
selected since time can be modeled as a continuous variable, which improves power in
designs with varying follow-up intervals. Cox models were specified using the PHREG
procedure in SAS 9.4 (SAS Institute, 2011), and the proportional hazards assumption was
evaluated using the ASSESS PH option with resampling, which revealed that the assumption
of proportional risk was likely satisfied (all p’s > .09). In the first step, we estimated a main-
effects only model in which the Cox hazard function was regressed on each participants’
most recent prenatal CES-D score (mean centered) and assigned condition (information-only
control = 0; e-MB intervention = +1). We also examined a follow-up model incorporating
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the Conditionxpre-CESD interaction, which allowed us to evaluate the extent to which the
effect of e-MB intervention varied as a function of prenatal depression.

3. Results

3.1. Group Comparisons

The baseline depression and pregnancy characteristics of analyzed participants are
summarized in Table 2. No cross-condition differences were observed for pregnancy status
or general sadness during pregnancy (all ps >.30). Additionally, participants in the
information-only and e-MB conditions did not statistically differ in baseline MDE or
depressive symptoms, history of treatment seeking for depression, and prior use of the
Internet to access information regarding depression (all ps >.26). Participants assigned to the
information-only control condition spent significantly less time (M = 5.30 minutes, SD =
2.995) logged-in to their respective site, compared to those in the e-MB (M = 40.47 minutes,
SD =52.72), t (56.4) = 5.03, p < .01). This discrepancy is due (at least in part) to the fact
that participants in the control condition were allowed only a single login, whereas
participants in the e-MB were not limited in the number of login occasions. Follow-up
analyses revealed that 33 of the 57 participants (57.9%) in the e-MB condition logged-on to
the study website once, 9 (15.5%) recorded two logins, and the remaining 15 participants
(26.3%) logged-on three or more times. Group differences revealed that a greater proportion
of participants who logged in two or more times used the Internet for gathering depression
information prior to pregnancy (41.7% vs. 15%; 2 (1) = 5.04, p =.025) and endorsed a
higher rates of past MDE (33.3% vs. 12.1%:; %; x2 (1) = 3.76, p =.052).

There were no significant group differences between conditions in how participants rated the
acceptability of the materials included in each condition (all ps >.08). In the e-MB
intervention, 28/57 rated the lessons materials. Of these, 88.9% indicated that the lessons
were helpful for managing mood changes, while the content was rated as easy to understand
(M =4.12, SD = 1.02) and highly useful (M = 4.20, SD = 1.10). Similar ratings were
reported for those who rated the information-only condition brochure (35/54), such that
85.7% thought it was helpful, and understanding and usefulness of the content were also
rated favorably (M = 4.43, SD = 1.01 and M = 4.06, SD = 0.838, respectively).

3.2. Impact of the e-MB intervention

A significant effect for prenatal CES-D emerged (b = 0.066, x2 (1) = 30.786, p < .01; HR =
1.069 [95% CI: 1.045, 1.095]), suggesting that each unit increase in CES-D prior to birth
was associated with an 8.9% increase in reporting an EPDS score greater than 10. Although
the effect of treatment condition failed to reach significance at the a priori alpha-level, the
observed coefficient trended in the hypothesized direction (b = -0.514, ¥2 (1) = 3.453,p = .
061; HR =0.598 [95% CI: 0.339, 1.022]) with participants receiving the e-MB intervention
potentially exhibiting a lower risk of PPD. Furthermore, the average time to event (EPDS
score =10), was later for participants randomized to the e-MB intervention relative to those
in the information-only control condition, but these findings did not reach statistical
significance (M = 67.9 vs. 42.45 days, respectively; t (40) = 1.64, p = .11). Model
parameters and fit statistics are provided in Table 3.
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To examine whether the e-MB intervention was more effective among women reporting
higher levels of prenatal depression, the ConditionxPre-CESD interaction was examined in
a follow-up analysis. A decrease in fit indices (i.e., AIC, SBC), along with a significant
change in model likelihood (A —2LL = 6.61, p < .01) ©, suggested that the Wald x2 test for
the ConditionxPre-CESD interaction (b = —0.048 [95% CI: —0.098, 0.001], x2 (1) = 3.59, p
=.058) and the model Likelihood-Ratio test (A —2LL = 3.639, p = .056) 9 fell just short of
rounding to the a priori a-level, the direction of the interaction suggests that the benefits of
receiving the e-MB intervention (vs. information-only control) was greater for women
reporting higher levels of prenatal CES-D.

A simple-slopes approach (Aiken & West, 1991) was used to illustrate the interaction effect
by estimating the conditional treatment effect at low (CES-D < 16) and high (CES-D = 24)
vulnerability levels of prenatal depression. Follow-up analysis revealed that the simple
effect of Condition was significant among women reporting high levels of prenatal
depressive symptoms (b = —0.605, 2 (1) = 5.201, p = .023; HR = 0.546, [95% Cl: 0.324,
0.936]) and the estimated hazard ratio was consistent with the predicted prevention effect
(i.e., 45.4% lower risk) among women reporting high levels of prenatal CES-D. In contrast,
no group differences were observed among women reporting low levels on the CES-D (b =
-0.221, ¥2 (1) = 0.503, p = .478; HR = 0.802 [95% ClI: 0.436, 1.456]).

Figure 2 provides a plot of the estimated conditional survival functions generated using the
PHREG procedure. Consistent with the simple slope analysis presented above, the survival
function was similar for the information-only control and e-MB conditions when
participants reported low prenatal depression vulnerability (Pre-CESD < 16). However, the
protective benefits of the e-MB intervention are clearly illustrated by the divergent survival
functions for participants reporting higher prenatal depression vulnerability (Pre-CESD >
24). That is, participants allocated to the e-MB intervention exhibited a notably higher
probability of remaining below the clinical threshold for depression (EPDS<9) during the
postpartum.

4. Discussion

This pilot study attempted to go beyond earlier prevention trials by examining a fully
automated self-help Internet intervention designed to prevent PPD in a global sample of
English and Spanish speaking women. Results are consistent with previous reports of the
increased risk for PPD among women with elevated depression symptoms during
pregnancy. Unfortunately, we failed to demonstrate a significant reduction in PPD incidence
as a function of the e-MB intervention. However, we did find a significant reduction in PPD
risk for women with the greatest severity of prenatal depression symptoms if they were
assigned and engaged in the e-MB compared to women in the information-only condition.
These preliminary findings support the continuing development and testing of the Mothers
and Babies Course/Curso de Mamas y Bebés as a prevention intervention with the potential
of reducing PPD among high-risk ethnically diverse pregnant women (see Le, Perry,

CThe change in model likelihood (-2LL) across Models A and B (i.e., A —2LL = (-2LLModel A) - (~2LLModel B) is a test-statistic

distributed x2 (1).
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Mendelson, Tandon, & Mufioz, 2015). More importantly, the findings have meaningful
implications on the mother and the quality of care she is able to provide her newborn baby
during her first year postpartum, which is critical for the development of the child and
his/her relationship with the mother (Field, 2010). Few studies have focused on global
communities of perinatal women, despite the emphasis and recognition that perinatal
depression is a global maternal mental health problem (Rahman, Surkan, Cayetano,
Rwagatare, & Dickson, 2013). Although a small percentage of the sample included endorsed
a past MDE and women with a current MDE were excluded, the elevated levels of
depression symptoms at study entry offers significant insight into the global need for
ongoing screening of depression during and after childbirth, as well as designing and testing
widely accessible resources for perinatal women at risk for or coping with depression.

In contrast to published Internet intervention studies targeting perinatal women, the primary
method of recruitment in this study targeted a global community of Internet users with the
goal of recruiting pregnant women interested in reducing their risk for PPD. As such, our
recruitment methods cast an extremely wide net that likely resulted in attracting women who
were simply browsing the Internet and, possibly, less committed to engaging in a structured
online program during a time of major role transitions. In contrast to previous studies which
targeted communities of perinatal women (e.g., use of the NetMums website; O’Mahen et
al., 2013), this study perhaps did not attract optimal participants, that is, non-depressed
pregnant women interested in learning about and reducing their risk for PPD (Barrera,
Kelman, & Mufioz, 2014). The integration of “human support” or guided procedures into
Internet interventions can improve participants’ experience and engagement in Internet
interventions being tested. There are benefits to integrating human interactions into Internet
interventions, but these are not always practical or possible when resources are limited.
Further, the linear design of the intervention may have discouraged participants from
continuing to view later material if earlier lessons were of minimal interest, met their desired
needs for information, or appeared to require a greater time commitment than they could
provide. Thus, future fully-automated Internet interventions for global communities of
perinatal women can enhance the engagement and access to the intervention by integrating
low-cost, flexible, and simple procedures to increase access and engagement with the
intervention (e.g., email or text messaging reminders).

Findings from this study need to be considered within the context of its limitations. High
attrition and low engagement were methodological concerns in this study. Low adherence
and engagement are significant issues commonly discussed within the context of Internet
interventions (Eysenbach, 2005) and are problematic even among highly motivated
individuals. The rate of engagement with the intervention site in this study (1/8 sessions or
12.5%) was consistent with the average number of sessions completed by pregnant
participants in the Haga et al. (2013) prevention study (7/44 sessions or 15.9%). Regardless,
postpartum women are busy. Responding to online requests may not be a top priority,
especially if they are coping with affective changes. Future Internet interventions designed
for women need to consider the lives of new mothers, especially those suffering from PPD,
when deciding how and when and which technology-based tools to use. The statistical
approach was based on a completer analysis rather than an intent-to-treat analytical
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approach, which is the gold standard approach for RCTs. Thus, these results need to be
interpreted as preliminary. This study did not exclude participants who accessed outside
psychological services while enrolled in the study, an important methodological variable
when assessing for the effectiveness of an intervention. Additionally, the modest sample size
combined with considerable geographic diversity did not allow for the examination of
treatment efficacy as a function of nationality and the associated cultural-demographic
factors. Future studies are currently underway to examine the impact of cultural factors.
Finally, the information-only condition was limited to one login, thus creating a ceiling
effect for those assigned to this condition.

This study contributes to efforts to make depression prevention a global priority (Cuijpers,
Beekman, & Reynolds, 2012). Despite the noted limitations, access to an evidence-based
intervention to lower the risk of PPD was available to a large number of pregnant women
worldwide. Recruitment results from this study demonstrate that women from all around the
world are interested in using online resources to learn skills to manage psychosocial and
emotional changes during and after childbirth. Pregnant and postpartum women in this study
were screened for depression, educated about PPD, and informed about online resources to
support perinatal women. From a public health perspective, there is a need to address
maternal mental health worldwide and technology-based resources can serve as a tool to
help pregnant women and new mothers cope with perinatal mood changes. This study is one
of the first to examine the applicability of Internet interventions for Spanish-speaking
pregnant women and for women from regions of the world where access to technology may
have previously been limited but is currently growing at an increased rate (e.g., Latin
America). This study is another step toward our long-term goal of improving the lives of
new mothers by providing them the opportunity to learn mood management skills so they
are better prepared to nurture and care for their newborn children.
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Eligible to participate
(n=5,071) Excluded (#=2,105)
Declined consent (n=617)
Website error (n=142)
!_—_—‘ Exited site (n=1,346)
Consent to participate
(n=2,966)
Excluded (n=2,114)
Current MDE (n=196)
Missing MDE status (n=31)
Randomized Website error (n=1,836)
(n=852) Incomplete baseline (#=51)

Allocation

e-MB intervention Control
n=435 =417
Excluded, Did not login (7=296) Excluded, Did not login (#=267)

Follow-Up

n=139 n=150

Excluded, Missing CESD (n=1) Excluded, Missing EPDS (n=96)
Excluded, Missing EPDS (n=81)

n=57 Analysis

Figure 1. CONSORT Flow diagram from January to December 2009
Note. MDE: Major depressive episode; Control: Information-only brochure; e-MB: Mothers

and Babies Internet Course/Curso Internet Mamas y Bebés; CES-D: Center for
Epidemiological Depression Scale; EPDS: Edinburgh Postnatal Depression Scale.
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Survivor Function

Survival Probability

0 50 100 150
Post-partum Day

Control e-MB
——— CES-D<16(low) =-====--- CES-D > 24 (high)
—— —  CES-D<16(low) —:-—-- CES-D > 24 (high)

Figure 2. Number of days to postpartum EPDS = 10 by assigned condition and prenatal
depression vulnerability

Note. CES-D: Center for Epidemiological Depression Scale; Control: Information-only
brochure; e-MB: Mothers and Babies Internet Course/Curso Internet Mamas y Bebés;
EPDS: Edinburgh Postnatal Depression Scale.
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Demographic characteristics of pregnant women randomized to the e-MB and control conditions

Table 1

Total Control e-MB
N=111 n=54 n=57
Age, M (SD) 30.19 (5.57) 30.59 (4.99) 29.81 (6.09)
Min, Max 18, 43 19, 42 18, 43
Spanish-speaking 82.9% 79.6% 86.0%
Ethnicity 2
Latina 71.3% 68.1% 74.1%
Race
White/European descent 53.2% 60.9% 45.9%
Mestizo b 31.9% 23.9% 39.6%
African descent 2.1% 4.4% 0%
Indigenous 3.2% 2.2% 4.2%
Other 9.6% 8.7% 10.4%
Marital status
Married 56.8% 61.1% 52.6%
Education
12 years or less 13.4% 4.4% 21.2%
Some college 76.3% 84.4% 69.2%
College or Professional degree 10.3% 11.1% 9.6%
Full or Part Time Employment 70.6% 73.6% 67.9%
Country of Residence
Chile 18.9% 14.8% 22.8%
Spain 16.2% 24.1% 8.8%
Argentina 11.7% 7.4% 15.8%
Mexico 10.8% 13.0% 8.8%
Colombia 6.3% 3.7% 8.8%
United States 5.4% 7.4% 3.5%
Peru 4.5% 1.9% 7.0%
United Kingdom 4.5% 5.6% 3.5%
Paraguay 3.6% 5.6% 1.8%
Uruguay 2.7% 1.9% 3.5%
Bolivia 1.8% 0.0% 3.5%
Ireland 1.8% 1.9% 1.8%
South Africa 1.8% 3.7% 0.0%
Venezuela 1.8% 3.7% 0.0%
Australia 0.9% 0.0% 1.8%
Belgium 0.9% 1.9% 0.0%
Bulgaria 0.9% 0.0% 1.8%
Dominican Republic 0.9% 0.0% 1.8%
Egypt 0.9% 1.9% 0.0%
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Total Control e-MB
N=111 n=54 n=57
Ecuador 0.9% 1.9% 0.0%
Guatemala 0.9% 0.0% 1.8%
Nicaragua 0.9% 0.0% 1.8%
Trinidad and Tobago 0.9% 0.0% 1.8%

Note. Control: Information-only brochure; e-MB: Mothers and Babies Internet Course/Curso Internet Mamés y Bebés.
aValid percent reported only to account for missing values.

bMestizo. person of mixed Spanish and Indigenous ancestry.
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Page 20

Baseline depression, pregnancy, and Internet behaviors history of pregnant women randomized to the e-MB

and control conditions

Total
N=111

Control
n=54

e-MB
n=57

Sig. Test

Pregnancy

Weeks pregnant a’ M (SD)

19.98 (10.36)

19.42 (10.42)

20.51 (10.37)

t (109) = —0.55, p = .58

First pregnancy 53.2% 48.2% 57.9% Xz (1)=1.06,p=.30
Sadness during pregnancy 68.5% 68.5% 68.4% ¥2 (1) =0.00, p = .99
Depression
Prior MDE history 17.1% 13.0% 21.1% x?(1)=1.28,p=.26
Final prenatal depression symptoms

CES-D score, M (SD) 18.64 (11.18) 17.72(10.57) 19.50 (11.76) t(109)=-0.84,p= .41
CES-D =16 51.4% 51.9% 50.9% 72 (1)=001,p=.92
Past treatment seeking for depression 2 i1y _ _
(when not pregnant) 59.5% 61.1% 57.9% x“(1)=0.12,p=.73
Access Internet for depression

When not pregnant 25.2% 24.1% 26.3% ¥2 (1) =0.07,p=.79

During pregnancy 36.0% 33.3% 38.6% x2(1)=0.33,p=.56
Access of Study Materials
Time spent logged-in 2336 (41.61)  5.30(2.99) 40.47(52.72) t(56.4)=5.03,p<.01

Note. All N = 111. CES-D: Center for Epidemiological Depression Scale; Control: Information-only brochure; e-MB: Mothers and Babies Internet

Course/Curso Internet Mamas y Bebés; MDE: Major depressive episode.

aValid percent reported only to account for missing values.
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Time-to-event (Cox)

Table 3

analysis predicting postpartum depression

Predictor/F

Hazard HR95%Cls

it Coeff. X2 p-value p
Ratio oL ucL

Condition -0.514 3.453 .061 0.598 0.339 1.022

Pre-CESD 0.066 33.786  <.001 1.069 1.045 1.095
Model A

Model Fit _ _ _

Statistics -2LL =471.314 AIC =475.314 SBC =479.569

Condition -0.413 2.318 .128 0.790 0.393 1671

Pre-CESD 0.100 21.477 <.001 1.124 1.094 1.217

Model B CondxPre-CESD  -0.048  3.590 .058 -- - --

Model Fit
Statistics

—-2LL = 467.675 AIC = 473.675 SBC = 480.056

Note. Condition was dummy coded: Information-only = 0; Mothers and Babies Internet Course/Curso Internet Mamas y Bebés (e-MB) = +1; Pre-
the sample mean. Hazard Ratio (HR) Cls were generated from a Markov Chain (Gibbs sampler; 2000 burnin; 10000

CESD was centered around

iterations) using the bayes option in PROC PHREG.

Internet Interv. Author manuscript; available in PMC 2016 September 01.



