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Abstract

Objective: Internet-based interventions may positively impact maternal symptoms of postnatal depression and anxiety. This study assessed
the feasibility, acceptability, perceived usefulness, and preliminary effectiveness of an m-Health version of “What Were We Thinking?"” (m-
WWWT).

Methods: A mixed-methods with a 2-arm randomized parallel design was used. From a total of 477 women, 157 met the inclusion criteria. 128
first-time mothers of full-term infants, aged 4-10weeks, who received health care at primary public health centers in Chile, were randomly
assigned to the experimental (EG, n=65) or control (CG, n=63) groups; data of 104 of them (53 and 51, respectively) was analyzed. We used
percentages and rates to measure feasibility outcomes and mixed analysis of variance (ANOVA) and latent class analyses (LCA) to assess pre-
liminary effectiveness. Participants completed questionnaires on mental health, social support, and maternal self-efficacy upon recruitment and
3 months after completing the intervention. For the qualitative component, 12 women from the EG were interviewed.

Results: Quantitative results show good feasibility outcomes, such as high recruitment (82%), low attrition (EG = 12% and CG=17%), and
high follow-up (EG = 97% and CG =91%) rates. Qualitative results indicate high acceptability and perceived usefulness of m-WWWT. Mixed
ANOVA did not show significant differences between the groups (all p >.05). However, multinomial regression analysis in LCA showed that
women with low baseline symptoms of depression and anxiety benefit from the intervention (B=0.43, 95% confidence interval 1.09-2.16).

Conclusion: m-WWWT is feasible to be implemented in Chile; future studies are needed to assess the intervention’s effectiveness.
Keywords: anxiety; depression; m/Health; parents; primary care; psychosocial intervention.

women with no mental health difficulties (Figueiredo et al.,
2013). This may limit the multiple benefits of exclusive
breastfeeding for healthy child development and positive
mother-infant bonding.

Despite the existence of effective screening protocols to
identify women at risk of developing mental health difficul-
ties and the availability of effective treatments, new mothers
seldom access professional help due to several barriers
(Hansotte et al., 2017; Rojas et al., 2015). It is worth noting
that most interventions are delivered face-to-face; however,

Introduction

The transition to parenthood, despite being usually seen as a
positive event, entails multiple challenges for women that
may increase the risk of developing mental health difficulties.
Internationally, the incidence and prevalence of postpartum
depression reached 12% and 17%, respectively (Shorey et al.,
2018). In Chile, it is estimated that 16%-20% of women are
at risk of presenting postpartum depression within the first
6 months after childbirth (Coo et al., 2021).

Postpartum depression negatively impacts maternal emo-

tional well-being, infant development, and breastfeeding
practices. Infants of depressed mothers are at higher risk of
presenting socioemotional (Apter-Levy et al., 2013) and, in
some cases, cognitive difficulties (Liu et al., 2017). Also,
women who present symptoms of depression and anxiety
tend to breastfeed their infants for shorter periods of time
and are more likely to combine breastmilk with formula than

the development of telemedicine, which relies on the use of
technology to facilitate healthcare communication and deliv-
ery (Colbert et al., 2020), has allowed the development of
internet-based, mental health interventions for this popula-
tion (Nair et al., 2018). The development of these interven-
tions has significantly grown over the past years, and there is
some preliminary, international evidence indicating their
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effectiveness in reducing symptoms of maternal depression
(Nair et al., 2018).

In Latin America, internet-based mental health interven-
tions have also increased, partly due to the limited availability
of mental health services and the increased access to the inter-
net in the general population (Martinez et al., 2018).
Particularly, guided internet-based interventions, which
include contact with a facilitator, have the potential to
increase the reach of psychological interventions to promote
mental health at a reduced cost for health providers
(Martinez et al., 2018). Preliminary evidence suggests that
these interventions are considered useful and acceptable by
users, yet additional studies are needed to assess their effec-
tiveness (Jiménez-Molina et al., 2019).

The recent COVID-19 pandemic has negatively impacted
maternal mental health and has limited the access to mental
health services, partly due to mobility restrictions (Ellis et al.,
2021). In Chile, health services were strongly focused on the
management of the COVID-19 crisis (MINSAL, 2022a) and
the prevalence of symptoms of depression in first-time moth-
ers dramatically increased (Coo et al., 2023). In this context,
internet-based interventions for new mothers may have a role
in promoting maternal mental health in Chile.

The current study builds on a body of research on the
“What Were We Thinking” (WWWT) program (Rowe &
Fisher, 2010). WWWT is a psychoeducational, preventive
intervention for parents of first babies that targets modifiable
risk factors for the development of postpartum symptoms of
depression and anxiety in first-time mothers. These include
interpersonal relationships and self-efficacy in caring for a
newborn. Rowe and Fisher (2010) argue that maternal post-
partum symptoms of depression and anxiety are related to
unmet needs for change and adaptation in close relationships
(i.e., particularly partner relationships) following the birth of
a child and to the need to develop the necessary skills to look
after a newborn infant. In this regard, support, empathy,
shared problem-solving and encouragement from significant
individuals, particularly the partner- if present —, as well as
maternal self-efficacy promote maternal mental health (Rowe
and Fisher 2010; Fisher et al., 2016). The two mentioned risk
factors are more effectively addressed after childbirth, partly
because during gestation women may be more focused on
delivery than on infant care, and also because most of the
interpersonal changes related to becoming a parent arise in
the postpartum period and are triggered by the challenges
inherent to looking after a newborn infant (Rowe and Fisher,
2010). Therefore, WWWT is delivered in the early postpar-
tum period. A previous randomized control trial conducted
in Australia shows that WWWT effectively reduces the risk
of developing mental health problems in new mothers (Fisher
etal., 2016).

This intervention was culturally adapted and piloted in
Chile (Coo et al., 2021) and has been recently adapted as an
m-Health intervention (m-WWWT), relying on web-based
text messaging (i.e., WhatsApp) for the purpose of this study
(Pérez et al., 2022). The cultural adaptation of WWWT
involved simplifying the wording of the contents according to
the literacy levels of the general Chilean population, includ-
ing an explicit infant mental health approach consistent with
the Chilean Infancy Policy, and including local metaphors
and examples. However, core aspects of the original interven-
tion, such as targeting interpersonal relationships and mater-
nal self-efficacy as change mechanisms, were maintained (see
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Coo et al., 2021 for a detailed description of the cultural
adaptation process). Following this adaptation work, the
goals of this mixed-methods study were (a) to quantitatively
assess the feasibility, acceptability and preliminary effective-
ness of m-WWWT in a community sample of Chilean first-
time mothers and (b) to qualitatively examine the partici-
pants’ experience and subjective perceptions about the
intervention.

Methods

This study used a mixed-methods design to assess several
aspects of the m-WWWT intervention. A quantitative
approach was used to measure feasibility, acceptability,
integrity of the information delivered (i.e., the percentage of
experimental group participants who received all the compo-
nents of the intervention: videos, text messages and who were
invited to the group session), and attrition rate. We also
assessed preliminary effectiveness using a two-arm random-
ized parallel-arm design, which included experimental and
control groups (experimental group and control group,
respectively). The data analyst was blinded, but not the inter-
vention facilitator and the participants of the study.
Additionally, we aimed to assess the user’s experience of the
intervention with a qualitative approach. The data of this
study are available on request.

Participants

Participants were adult (>18 years), first-time mothers to a
full-term infant between 4 and 10 weeks old. Both infants
and mothers presented no medical conditions that required
treatment and/or hospitalization, and received health care in
the primary public health system. To be eligible for the study
women had to have access to a mobile phone with an instant
messaging service (i.e., WhatsApp) and be fluent in Spanish.
Exclusion criteria included presenting (1) severe mental
health problems (i.e., schizophrenia, actual substance abuse),
current psychiatric diagnosis of a mental health disorder
(regardless of treatment status), and/or psychosocial prob-
lems (i.e., domestic violence problems, cognitive disability),
as reported by the psychologists of the involved health centers
at the moment of recruitment. Women whose scores in the
screening measure (i.e., The Edinburgh Postnatal Depression
Scale [EPDS]) were above the cut-off score were referred to
their health centers for assessment and treatment. Among
them, those who received a clinical diagnosis and/or initiated
treatment were excluded from the study. Women who started
mental health treatment while receiving the intervention were
also excluded from the analyses.

Procedure

Participants were recruited at two public primary health cen-
ters in Santiago, Chile. Health centers provided the research
team with the contact details of new mothers who delivered a
full-term infant with no medical complications between
February 2021 and April 2022. This timeframe allowed us to
recruit a sufficient number of participants to meet our initial
requirements of a minimum of 90 women (45 in each of the
groups), as suggested by the power analysis. Research assis-
tants, who were qualified psychologists, contacted the poten-
tial participants by phone within 4-8 weeks after childbirth
and explained the study to them. Women who agreed to par-
ticipate were randomized into the experimental group or

GZ0Z YoJel\ 0 Uo Jasn ojjosiesaq ap pepisianiun Aq £62/9%//992/7/61/21on1e/Asdadl/woo dno-oiwspeoe)/:sdiy woi) papeojumoc]



268

control group at a rate of 1:1 with permuted blocks of ran-
dom size, using a computer-generated randomization sched-
ule. All the women received treatment as usual (TAU)
provided by health centers, which involved health checks for
mothers and their infants. Women in the experimental group
received the m-WWWT intervention, which lasted 5 weeks,
in addition to TAU. Women in the control group conformed
to a waiting list and received the intervention after complet-
ing the final assessment.

For the quantitative component of the study, feasibility
indicators of eligibility and recruitment rates, reasons for
study refusals, the integrity of the intervention delivered, par-
ticipant attrition and follow-up rates were estimated. As sec-
ondary outcomes, participants completed self-report, and
online questionnaires on mental health, social support, and
maternal self-efficacy upon recruitment and 3 months after
finishing the intervention (i.e., approximately 4 months after
the first assessment). The follow-up assessment was com-
pleted in September 2022.

For the qualitative component of the study, we aimed to
recruit 12 women from the experimental group (20% of the
experimental group), only one woman of a total of 13 who
were contacted for this purpose refused to participate. This
purposive sample was selected seeking women with different
degrees of involvement with the intervention, relationship
status and perceived well-being. Involvement in the interven-
tion was defined according to the degree of interaction with
the facilitator, specifically, the group included 6 participants
who used the chat to comment on their experience and to ask
for specific information from the facilitator and 6 partici-
pants who did not (just greeted or thanked the received vid-
eos). In terms of relationship status, nine women who either
lived with their partner or were married and three single
mothers (no partner or did not live with their partner) were
included. Lastly, seven women who reported no depressive
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symptoms and five who reported mild depressive symptoms
were included. The facilitator of the intervention identified
potential participants who met these criteria. These women
were contacted one month after finishing their participation
in the intervention and were invited to participate by a
research assistant who had no previous contact with them
and was blind to their characteristics. This timeframe was
selected to allow women some time to elaborate and assimi-
late their experience during the intervention. The maximum
variation sampling strategy was used according to the com-
pletion and use of the intervention. Semistructured interviews
were conducted by members of the research team who had
no previous contact with the participants. The interviews
explored the mothers “experience of the intervention, includ-
ing its acceptability and perceived usefulness”. The thematic
script was constructed by the research team and reviewed
after the four first interviews to ensure that the questions
were appropriate and well understood by the participants.
The interviews lasted 40-60 min, were conducted remotely
(via Zoom) and were audio-recorded and transcribed for
analysis. A detailed description of the study protocol has
been published elsewhere (Pérez et al., 2022).

Ethics and Clinical Trial Registration

All participants provided informed consent before joining the
study and received a small economic compensation to cover
the cost of internet use (USD 15). Women who were inter-
viewed did not receive an additional compensation. The par-
ticipation did not involve any known harm to the mothers
and their infants. Ethics approval was obtained from the
Ethics Committee of the Eastern Metropolitan Health

Service, Santiago. The trial registration number is
NCT04847076 (April 2021).

@ Participants receive a psychoeducational video through
instant messaging services (IMS) for mobile phones 3 times
a week for a four-week period, along with questions to
promote reflection and to assess the perceived usefulness
of the information received.

Participants can contact the program trained facilitator by

IMS as needed. Mothers may ask questions that arise from
the topics addressed in the psychoeducational videos and
share their personal experiences. The facilitator responses
focus on promoting the understanding and elaboration of
the contents based on prototypical responses.

Participants —and their partners or significant others- are
invited to participate in a 1-hour virtual group to share
their parenthood experiences, as well as to develop a
support network.

Participants can share the psychoeducational information
received with their partner or significant others.

The program facilitator can communicate with the health
services to refer the participants, as needed.

Figure 1. Components of m-WWWT. Published as “Components of m-WWWT" Figure 1. (p. 6), “Online intervention to prevent postnatal depression
and anxiety in Chilean new mothers: Protocol for a feasibility trial,” by Pérez, J. C., Aldoney, D., Garcia, M. |., Olhaberry, M., Fernandez, O., Alamo, N.,
Franco, P., Pérez, F., Fisher, J., Rowe, H., & Coo, S, 2022, Health Informatics Journal, 28(4), 14604582221135440, used under CC BY 4.0.
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Table I. Weekly Intervention Contents

269

Week 1
Each baby is different: recognizing and under-
standing the infant’s temperament

Week 2

What We Thought: parents’ expectation
before the birth of their child versus the real
experience

Week 3

Breastfeeding: expectation and challenges
associated to breastfeeding, the importance
of asking for specialized help when
necessary.”

Week 4

When the baby is awake: positive parent-
infant interaction when the infant is awake.

But You Have a Healthy Baby: Recognizing
and sharing positive and negative emotion
associated to the birth experience

The Feed—Play—Sleep Routine: How to
organize the infant’s routine

The Things You Say and Do and parents
workload: assertive communication in the
couple when facing the challenges associated
to early parenthood.

You’re Family: Relevance of parent’s family of
origin.

Understanding Baby’s Crying: how to under-
stand and respond to infant’s cry

Losses and Gains: Recognizing the emotions
associated to what parents gained and loose

after the birth of their child

Enough sleep: Patterns of normal infant sleep.

Help and Support and Speaking Up For
Yourself: relevance of social support and

Week 5

Maternal mental health, when to ask form
help: Distinguishing normal versus clinical
emotional experience®

assertive communication.

Note. Published as “Weekly content of the psychoeducational material” Table 1 (p. 5), “Online intervention to prevent postnatal depression and anxiety in
Chilean new mothers: Protocol for a feasibility trial,” by Pérez, J. C., Aldoney, D., Garcia, M. L., Olhaberry, M., Ferndndez, O., Alamo, N., Franco, P., Pérez,
F., Fisher, J., Rowe, H., & Coo, S, 2022, Health Informatics Journal, 28(4), 14604582221135440, used under CC BY 4.0.

* Modules added to the original program.

Intervention

The adapted, m-Health version of WWWT includes three
components (see Figure 1): (a) Psychoeducational informa-
tion about infant care and about the interpersonal challenges
that women and their partners—if present—face during the
transition to parenthood. This information was delivered in
14 modules with a 3- to 5-min video, and an invitation to
read and discuss some questions to promote self-reflection
(see Table I). The modules were delivered 3 times a week for
a S-week period via WhatsApp and included animated
images as well as videos of parents and infants from image
banks. The script was developed by the research team based
on the original WWWT content and the audio was recorded
by a professional actress; (b) Individual contact with the pro-
gram facilitator to ask questions that arose from the psycho-
educational modules. The facilitator was a psychologist with
experience in perinatal mental health who contributed to the
adaptation of the intervention. Women initiated contact vol-
untarily and the facilitator tailored the answers according to
women’s individual needs. Participant-facilitator interaction
was conducted via WhatsApp; (c) a group, 1-hr virtual meet-
ing with the program facilitator to offer participants and their
partners (or support person) the opportunity to share their
experiences about parenthood with other mothers. This
group session was offered three times to women in the EG,
who were grouped in cohorts of 15-20 participants. A
detailed description of the m-WWWT intervention has been
published elsewhere (Pérez et al., 2022).

Measures

Sociodemographic and Obstetric Information. A question-
naire was developed to assess sociodemographic characteris-
tics, history of psychopathology, and perceived social
support during pregnancy on a 7-point Likert scale. In the
postpartum assessments, the questionnaire included ques-
tions about delivery, breastfeeding, and the child’s health.

Edinburgh Postnatal Depression Scale (Cox et al., 1987).
Is a 10-item, self-report instrument that screens for symptoms
of depression over the past week using a 4-point scale.
Higher scores are indicative of risk for presenting postpartum
depression. The EDPS has been validated in Chilean popula-
tions, cut-off scores of 13 and 11 are recommended for preg-
nancy and the postpartum period, respectively (Cronbach’s
alpha: .77) (Jadresic et al., 1995).

The Perinatal Anxiety Screening Scale (PASS; Somerville
et al., 2014a). Is a 31-item instrument that assesses maternal
anxiety during the past month. The scale uses a 4-point
Likert scale (0 =Never to 3 =almost always), with higher
scores suggesting higher anxiety (Cronbach’s alpha: .96). The
PASS has been validated in Chile and has good psychometric
properties (Cronbach’s alpha: .92) (Coo et al., 2022).

The Parental Evaluation Scale (Farkas-Klein, 2008). Is a
self-report questionnaire that includes 10 items rated on an
11-point scale (0 =strongly disagree; 10 =strongly agree) to
measure motherhood-related satisfaction and self-efficacy.
The instrument was developed in Chile and has good psycho-
metric properties (Cronbach’s alpha =.85).

The Multidimensional Scale of Perceived Social Support
(MSPSS; Zimet et al., 1990). Is a self-report instrument with
12 items organized in 3 subscales that address perceived
social support from family, friends, and significant others,
which are rated on a 7-point Likert scale (1 =very strongly
disagree; 7 =very strongly agree) (Cronbach’s alpha=.85 in
prepartum sample). The MSPSS has been adapted to be used
in Chile—but not specifically in perinatal populations. The
adapted scale is Cronbach’s alpha of .88, and values for the
family, friends and significant others dimensions range from
.85 t0 .89 (Gomez & Iluffi, 2020).

Semistructured Interviews. The interviews explored the
participants’ experience during the intervention, addressing
topics of acceptability (i.e., how frequently they accessed the
intervention components and how easy/difficult this was); the
general perception of the intervention (i.e., images, language,
and usefulness of the videos), the relationship with the
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facilitator (i.e., contact frequency, communication quality,
emotional attunement) and the group session (i.e., participa-
tion and perceived usefulness).

Analysis

We used descriptive statistics (percentages and rates) to assess
our primary outcomes related to the intervention feasibility.

For the qualitative analysis, expert coders who were also
clinical psychologists analyzed the transcripts of the inter-
views, according to the Grounded Theory guidelines (Corbin
& Strauss, 1990); open and axial coding were conducted.
Each interview was coded by two members of the research
team, independent codes were later conciliated. Disagreements
on the codes were triangulated in team meetings where agree-
ment was reached to define the final categories of the analysis.
These were organized in relation to the perceived acceptability
and usefulness of m-WWWT, an emergent category was also
included. The coding was conducted using ATLAS.TI v7.

A series of mixed analysis of variance (ANOVA) assessed our
secondary outcomes, related to possible differences in mental
health, perceived social support and maternal self-efficacy
between women in the experimental and control groups. Also,
we used latent class analysis (LCA) as a post hoc analysis within
the experimental group to identify if participants reported
improvement, decline or no change in the post-intervention
assessment in comparison to their baseline assessment. Class
indicators were post-intervention changes in symptoms of
depression and anxiety, parental self-efficacy, and social support
from family and others. In the first step, the Model was esti-
mated by the Maximum Likelihood Restricted method using
Mplus versions 8.9 (Muthén & Muthén, 1998-2021).
Estimation and model identification for all LCA models was
checked using 1,000 initial stage starts and 250 final stage
starts. An assessment of solutions that comprised 1-4 clusters
was performed considering indicators of model fit and interpret-
ability of the clustering solution (Berlin et al. 2014; Nylund-
Gibson & Choi, 2018). Model fit indicators used were the
Akaike information criterion (AIC; Akaike 1974), Bayesian
information criterion (BIC; Schwarz 1978), and sample size-
adjusted BIC (SABIC; Sclove 1987), on which lower values indi-
cate better relative fit (Vermunt & Magidson, 2016). Also, the
Bootstrap Likelihood Ratio test (BLRT) was used to compare
models that differ in the number of classes by indicating that the
model with K-1 classes should be rejected in favor of the model
with K classes (Lo et al., 2001). Finally, entropy values of .80 or
greater provide supporting evidence that profile classification of
individuals in the model occurs with minimal uncertainty
(Ferguson et al. 2020; Tein et al., 2013).

Once the number of classes was selected, significant pre-
dictors of class membership were estimated. In the esti-
mated model these included baseline symptoms of
depression and anxiety and the control variables were edu-
cation level and not having a current partner. A three-step
approach called BCH approach (Asparouhov & Muthén,
2014) to carry out the LCA Model with covariate analysis
was conducted. In the first step the latent profiles without
including the covariates in the model were established
(Clark & Muthén, 2009). In the second step, the partici-
pants’ individual class probabilities are used to specify their
probability of membership into each latent class. Lastly,
the profiles’ membership was regressed on covariates by
multinomial logistic regression. Data analysis was done in
MPLUS 8.9.

Cooetal.

Results
Participants Characteristics

Of the 477 mothers who delivered a baby between February
2021 and April 2022, and accessed health care in the centers
involved in the study, 128 were randomized. The rest refused
to participate (n=29), could not be contacted (n=78), or
did not meet inclusion criteria. Of the 242 women who did
not meet the inclusion criteria, 97% (235/242) had previous
children, 2% (5/242) were teenage mothers, and 1% (2/242)
were not fluent in Spanish. In terms of assessment, 88% (57/
65) of the experimental group and 83% (52/63) of the con-
trol group mothers completed the follow-up assessment
(Figure 2). The women who failed to complete the final
assessment reported less perceived support from friends at
baseline ( = —3.34 (1), p = .00) and were less likely to have
higher education (y* = .02 (2)). No other significant differen-
ces were found in terms of mental health and sociodemo-
graphic characteristics.

The women allocated to the experimental and control
groups (N=116) had a mean age of 25 years, all of them
were Latin American and the great majority were Chilean.
Most of the participants were unmarried but cohabited with
their partners. The majority of women gave birth in a public
hospital, most of them reported that their pregnancy was
unplanned and approximately half of them had a cesarean
section; which is consistent with the high rates of cesarean
deliveries observed in the country (MINSAL, 2022b) (see
Table II).

During the baseline assessment, 40% of the participants
screened positive for depressive symptomatology according
to the EPDS, and 27% and 27% reported severe and moder-
ate anxiety symptoms, respectively, according to the PASS.
These women were referred for assessment and treatment,
among them, 5 were excluded due to confirmed diagnosis of
a mental health disorder and initiation of treatment. No sig-
nificant differences were identified among the sociodemo-
graphic and mental health variables between the
experimental and control groups at the baseline assessment.

The 12 mothers who participated in the qualitative compo-
nent of the study had a mean age of 25 (SD =2.75) years, 8
of whom were Chilean. Among them, eight women were
married or cohabited with their partner, one was separated,
and the remaining three had a partner, but did not share a
household with him. In terms of education, one woman did
not finish school, three had finished high school, four had
incomplete higher education, and the remaining women had
completed higher education. Nine women had male infants.

Feasibility and Acceptability (Quantitative
Information)

Eligibility Rate: 33% (157/477), corresponds to the propor-
tion of women who met inclusion criteria compared with the
total number of new mothers registered during the recruit-
ment period in the associated primary health centers.

Recruitment Rate: 82% (128/157) shows the proportion of
women who accepted the invitation to join the study from
those who met eligibility criteria.

Integrity of the Intervention Delivered: All experimental
group participants received the 14 psychoeducational videos
and 82% of them reported having watched all of them. Only
two mothers expressed difficulties accessing the videos at the
beginning of the intervention, which were resolved with the
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[ Screened ]

Potential participants (n=477)

A 4

» Excluded (n=78)
¢ Reasons (unable to contact )

[ Enrollment

Assessed for eligibility (n=399)

Excluded (n=271)

¢ Not meeting inclusion criteria (n=242)
Experienced or adolescent mothers
(n=235), Language barriers (n=2)

4 Declined to participate (n=29)

A 4

Randomized (n=128)

!

v (
L

Allocation ] v

Allocated to intervention (n=65)

4 Completed initial assessment and received
m-WWWT intervention (n=59)

4 Did not complete initial assessment and did
not receive m-WWWT intervention (n=6)

Allocated to control group (n=63)

4 Completed initial assessment and received
TAU (n=57)

4 Did not complete initial assessment (n=6)

l |

Follow-Up ] v

Lost to follow-up (unable to contact) (n=2)

Excluded due to confirmed diagnosis of mental
health disorder and treatment initiation (n=4)

Lost to follow-up (unable to contact) (n=5)

Excluded due to confirmed diagnosis of mental
health disorder and treatment initiation (n=1)

v [ Assessment ] v
AN J

Assessed for quantitative objectives (n=53)

Figure 2. Flowchart of participants.

help of the facilitator. Also, 91% of the women contacted the
facilitator at least once to share their experience, comment on
the information received, or pose a question. Only 12% of
the women in the experimental group participated in the
group session. No partners or support persons attended the
group session, despite being invited.

Participant Attrition: 12% (8/65) and 17% (11/63) of the
mothers in the experimental and control groups failed to fin-
ish the second assessment, respectively.

Follow-up Rates: 97% (57/59) and 91% (52/57) of the
mothers were retained at the follow-up measurement in the
experimental and control groups, respectively.

Feasibility and Acceptability of m-WWWT
(Qualitative Information)

The qualitative analysis of the interviews allowed the identifi-
cation of three main themes, namely the context in which the
experience of first-time mothers unfold (i.e., described as con-
text), the characteristics of the program (perception of videos

Assessed for quantitative objectives (n=51)

and chat and facilitator characteristics) and its perceived ben-
efits (see Figure 3).

The women described the high acceptability and feasibility
of the intervention, and all of them considered the use of
WhatsApp and the characteristics of both videos and mes-
sages as highly appropriate. The mothers described the con-
tents as clear, delivering reliable and useful information,
relevant to their experience “Really good, in the sense that
the videos they sent were totally what was happening to me
at that time” (M9, p. 2) and with an appropriate duration,
language and. Also, they valued the flexibility of the videos,
which could be accessed at “any moment and place” and
could be shared with other significant individuals. In this
regard, a participant comments:

It’s a good source of communication (...) I don’t answer
the phone much, and I keep it silent, then I see the phone
at night or when I am breastfeeding (...). But WhatsApp
can be answered at any time (M43, p. 69)
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Table Il. Sociodemographic and Obstetric Characteristics of the Participants
Experimental Group (N=59) Control Group (N=57)
Mothers sociodemographics characteristics
Age 25.56 (DE=4.1) 24.98 (DE=5.2)
N (%) N (%) 7
Nationality
Chile 52 (88.1) 49 (86) .01 (.94)
Venezuela 5(8.4) 2)
Argentina 1(1.6) 1(1.7)
Colombia 0(0) 3(5.3)
Perti 0 (0) 1(1.7)
Haiti 1(1.6) 1(1.7)
Marital status
Married 5(8.5) 4(7) 3.56 (3)
Cohabiting 30 (50.8) 37 (64.9)
Single 9(15.3) 6 (10.5)
Other (doesn’t live with partner) 14 (22) 10 (17.5)
Educational level
Incomplete schooling 6(10.2) 5(8.8) 7.65 (4)
Complete high school 13 (22) 21 (36.8)
Incomplete university or technical studies 14 (23.7) 17 (29.8)
Complete technical studies 15(25.4) 10 (17.5)
Complete university studies 11 (18.6) 4(7)
Work situation
Paid job 30 (50.8) 29 (50.9) 04 (1)
Secondary outcomes t (df)
Depression (EPDS) 8.2 (4.9) 9(5. —71(114)
Anxiety (PASS) 28.07 (20.2) 29. 98 (21 25 5(114)
Parental self-efficacy 74.41 (16.33) 73.33 (19 4) 4(114)
Support (family) 13.85 (2.84) 12.77 (3. 1. 85 (109.05)
Support (friends) 11.92 (4.34) 10.42 (4. 38) 1.85 (114)
Support (other) 14.02 (2.24) 13.32 (3.02) 1.42.(103.22)
Obstetric characteristics 1
Planed pregnancy
Yes (23.7) 19 (33.3) .98 (1)
Type of birth
Vaginal 27 (45.8) 26 (45.6) 1.44 (2)
C-section 31 (52.6) 28 (49.1)
Assisted (e.g. forceps) 1(1.7) 3(5.3)
Infant’s gender
Male 32 (54.2) 31 (54.4) 45(1)
Context:

First-time mother, isolation and lack of support network (pandemic, migration)
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Figure 3. Core results of qualitative analysis.
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When women were asked specifically about improvements
or modifications to the videos’ content, they suggested incor-
porating information about formula feeding and parenting/
rearing without a partner. These specific themes reflected
some of the participants’ particular life situations.

All of the interviewed women mentioned the facilitator and
the high quality of the communication they established with
her. The participants valued the possibility of having someone
willing to listen and support them. They considered that the
facilitator responded promptly, providing a space to address
their doubts and offering clear and empathic responses. Also,
the facilitator was perceived as being interested in the mothers
themselves and not only in the babies. One mother tells us:

Her concern about my mental state, not only my baby, she
was concerned about how I felt (M23, p. 8).

The mothers also described the facilitator as welcoming,
affectionate, close, and caring and proactive in her communi-
cation. Another participant stated:

I felt she was like my friends, I felt that I could tell her and
ask her whatever and she would answer me. Yes, close,
very close, (...) my conversation was very close, I really
needed to talk to someone and it’s great that she was there
to hear me (M32, pp. 35-37).

Regarding the benefits and usefulness of the intervention, all
the interviewed women described m-WWWT as positive and
beneficial. The mentioned benefits were grouped into three
main areas, the first being (a) Receiving practical and reliable
information and advice on caring for their baby and helping to
clarify doubts about childrearing and infant development. This
information was positively valued, because the mothers consid-
ered themselves inexperienced and/or surrounded by contradic-
tory information. In this regard, one participant mentions:

You don’t know what to do in those moments when he
cried, or he wanted to be glued to my chest, he just wanted
to be with me. I said, ‘My milk is not enough’. But since
they sent me all the modules every week, I learned how to
hold him, the bathing times, everything. The videos were a
great help (M8, p. 2).

The second type of benefit associated with m-WWWT is
related to (b) “Mother’s emotional support”. Most women
(90%) mentioned that the messages provided emotional sup-
port and positive feedback regarding their feelings of isola-
tion and loneliness during the pandemic-related confinement,
as well as regarding their worries and insecurities about being
a mother. These worries contrasted with their idealized vision
of motherhood. Accordingly, two participants commented:

It was like what you needed to hear and the way you
needed to hear it (M18, p. 100).

Because you need support, you need to talk and somehow
give vent to what is happening, because it is all new for
you. I idealized motherhood in a way that is different to
what being a mother is now (M32, p. 3).

The third group of benefits associated with m-WWWT was
¢) to facilitate father involvement in parenting. Most of the
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participants (75%) indicated that the educational material (i.
e., videos) was easy to share with the child’s father. This pro-
vided an opportunity to talk together and allowed the father
to be more actively involved in the babies’ care. One partici-
pant mentioned:

In the sense that later I showed it (the video) to my part-
ner, ... and it is useful to talk about it. He didn’t under-
stand me much at first. So, I showed him the video and
told him that this was true and that I needed time for
myself, that it was a difficult period and also as a couple.
And that both of us needed to collaborate to make it work
(M9, p. 48).

Preliminary Effectiveness

A series of mixed ANOVA showed no significant interaction
between time by groups in our secondary outcomes, includ-
ing symptoms of depression, anxiety, perceived support and
maternal self-efficacy. Only a Time Effect was found to fam-
ily support, showing a decrease from baseline to follow-up in
both groups (see Table III).

Post Hoc Analysis

The LCA results showed a three-cluster classification as the
optimal solution for the experimental group participants.
This solution presented the lowest BIC, AIC, and SABIC
model fit values, the BLRT indicated that the solution with
three classes outperformed the two-class solution. The solu-
tion entropy was .93, indicating that profile classification of
participants in the model occurred with minimal uncertainty
(see Table IV).

Two of the three clusters included participants who did not
benefit from the intervention (class 1 and class 2), and who
had a high probability to increase their symptoms of depres-
sion and anxiety in the second assessment. In cluster 1, the
women had a high probability of perceiving a decrease in
social support, whereas in cluster 2, the participants showed
a high probability of reporting a decrease in self-efficacy. In
contrast, the participants in cluster 3—which included 44 %
of the experimental group—did benefit from the intervention
and presented a high probability to reduce their symptoms of
depression and anxiety and improve their parental self-
efficacy and perception of support from others (see Table V).

Lastly, the post hoc study results indicated that preinter-
vention depression levels were related to the class 1 member-
ship (i.e., increase in depression and anxiety and lower
perception of social support). Experimental group partici-
pants who reported high levels of baseline depression had
higher odds of belonging to this latent cluster (odds ratio
[OR]=1.54, p <.001, 95% confidence interval [CI] 1.09-
2.16) with respect to belonging to class 3 (i.e., women who
benefited from the intervention). No other relationships were
significant (see Table VI).

Discussion

This study is the first to assess the feasibility of an m-Health
intervention targeting postpartum emotional well-being in
Chilean first-time mothers. Our primary outcomes suggest
that m-WWWT is an attractive intervention for new mothers,
who perceived it as useful and were highly motivated to par-
ticipate, reaching high completion rates. This is particularly
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Table Ill. Mixed ANOVA Assessing Possible Differences in Mental Health, Self-Efficacy, and Perceived Support Between Experimental and Control Groups

Within Subjects’ Effect F (df)

Between-Groups Effect

Preintervention Post-Intervention Time Time X Group Group
Depression
Experimental group 8.2 (4.93) 8.84 (5.76) .35 (1) .63 (1) .02 (1)
Control group 8.67(5.2) 8.63(5.72)
Anxiety
Experimental group 27.93(20.51) 30.46 (23.42) (1) .99 (1) .03 (1)
Control group 29.17 (21.08) 27.85(22.62)
Self-efficacy
Experimental group 37.54 (7.95) 36.75 (8.83) .38 (1) 2.45(1) .37(1)
Control group 37.13(9.63) 38.94 (8.81)
Support—family
Experimental group 13.77 (2.89) 12.63 (3.3) 13.73 (1)** .92 (1) 1.48 (1)
Control group 12.83 (3.41) 12.15 (3.5)
Support—friends
Experimental group 12.07 (4.32) 11.64 (4.08) 3.43 (1) 48 (1) 3.45(1)
Control group 10.96 (4.17) 10.02 (4.53)
Support—other
Experimental group 13.91 (2.25) 12.82 (3.25) 10.19 (1)* .26 (1) 27 (1)
Control group 13.5 (2.83) 12.71 (3.595)

Note: N = Experimental group = 53, Control Group =51.
*=p <05, =p<.01

Table IV. Model Fit Statistics of Latent Profile Analysis of Experimental
Group Participants

Smaller
Model AIC BIC SABIC Entropy Class % BLRT
l-cluster 536.96 557.21 525.78
2-cluster 498.03 540.56 474.56 95 45 <.001
3-cluster 495.49 560.31 459.74 93 27 <.02
4-cluster 502.26 589.35 454.20 .94 13 .34

Note. Model selected is bolded. N=53.

AIC = Akaike’s Information Criterion; BIC = Bayesian Information
Criterion; BLRT=Bootstrap Likelihood Ratio test; SABIC = sample size-
adjusted BIC.

relevant because interventions targeting mothers often report
high attrition rates, probably due to the high demands that
are often placed on this population. For instance,
MacKinnon et al. (2022) assessed the feasibility and prelimi-
nary effectiveness of an online intervention to promote emo-
tional awareness and mental health in mothers of preschool
children. The authors reported high levels of attrition, with
approximately half of the participants in the intervention
group lost to the follow-up assessment.

Interestingly, the high number of videos watched by the
participants and their high contact with the intervention facil-
itator stands in contrast with the limited number of women
who attended the group session. This may be related to the
high flexibility and acceptability of the first two components
of the intervention and the difficulty of participating in a
fixed scheduled activity when caring for a newborn. In this
regard, our qualitative results show that women valued the
possibility of accessing the psychoeducational videos when-
ever it was possible for them. Previous research shows that
access at any time/anywhere is one of the main advantages of
digital interventions (Newby et al., 2021). This benefit may
be particularly appealing for postpartum women, in whom
the perceived lack of time and infant care demands are
described as significant barriers to obtaining professional

help for depression or anxiety (Goodman, 2009). Moreover,
evidence shows that women who have participated in digital
interventions to prevent or treat perinatal depression posi-
tively evaluate their flexibility, accessibility, and convenience
(Pugh et al., 2015; Sawyer et al., 2019). Digital interventions
also benefit individuals reluctant to seek help because of
stigma (Lau et al., 2022). Having a baby is generally consid-
ered a joyous event, thus mothers may be reluctant to talk
about their symptoms of depression and anxiety (Goodman,
2009).

Our participants regarded the contents of the videos as use-
ful, informative and appropriate to their circumstances. Some
of the mothers commented that they shared the information
with their partners and that it promoted a larger involvement
of fathers in childcare practices. Also, some women stated
that the intervention videos gave them valuable information
to better understand and care for their infants, which may
contribute to their feelings of self-efficacy. Although this pos-
itive perception probably contributed to the high intervention
adherence, it may not be sufficient to explain our low attri-
tion rates. The role of the intervention facilitator was prob-
ably a key factor in promoting the participant’s adherence,
given that she was described as available, supportive, and
interested in their personal circumstances.

Accumulating evidence indicates that digital interventions
for depression that include guidance result in better adher-
ence and outcomes than unguided ones (Moshe et al., 2021).
Postpartum women value the inclusion of some form of
human support and can even perceive a strong therapeutic
relationship (Pugh et al., 2015). Accordingly, participants
from Pugh et al. study (2015) reported that the therapist’s
support made the program “more personal”. According to
Shim et al. (2017), for guidance to be beneficial in digital
interventions targeting depression, the facilitator doesn’t
need to spend much time with each participant (contact can
be minimal), communicate synchronously, or have much
expertise. Yet, our findings suggest that the facilitator’s
prompt and thoughtful responses were highly valued. This
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Table V. Indicator’s Probabilities the Three-Cluster Solution
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Class 1
Symptom Increase
and Decrease in

Class 3
Symptom Reduction
and Increase in Parental Self-Efficacy

Class 2
Symptom Increase
and Decrease in

Social Support Parental Self-Efficacy and Social Support

Depression

Symptom decrease 0% 0% 93%***

No change 10% 11% 7%

Symptom increase 90% *** 89%*** 0
Anxiety

Symptom decrease 30%* 7% 73%***

No change 0% 0% 4%

Symptom increase 70%*** 94 % *** 0
Parental self-efficacy

Increase 53%*** 0% 84%***

No change 0% 28% 0

Decrease 47%*** 71%*** 16%**
Family social support

Increase 35% 449 % ** 63%***

No change 0% 56%*** 29%**

Decrease 65%*** 0% 8%
Others social support

Increase 31% 35%** 70%***

No change 0 45%** 30%**

Decrease 69%*** 20%*** 0%
Cluster percentage N (%) 13 (23) 18 (32) 25 (44)
Note. N=353. . .

p <.001, p <.01, p <.0S.

Table VI. Multinomial Regression Parameters of Profile Membership
Model

95% CI

B SE OR LL UL

Class 1
No partner -0.85 94 0.43 0.07 2.68
Education®
<12 years of formal -0.67 1.76 0.51 0.02 16.07
education

12 years of formal education ~ 0.56 1.27 1.75 0.14 20.98
Preintervention depression 0.43* 0.17 1.54 1.09 216

symptoms
Preintervention anxiety -0.05 0.03 0.95 0.89 1.02
symptoms
Intercept -2.75* 1.06
Class 2
No partner -0.87 1.03 0.42 0.06 3.13
Education®
<12 years of formal -0.87 135 0.42 0.03 5.90
education
12 years of formal education ~ 1.68 0.96 5.34 0.81 35.08
Preintervention depression 0.22 0.15 1.24 0.93 1.65
symptoms
Preintervention anxiety -0.04 0.03 .97 091 1.03
symptoms
Intercept -1.21
Note. N=153.

* Reference category = Tertiary Educationcion Universitaria (complete
or incomplete). CI = confidence interval; LL = lower limit; OR = odds
ratio; UL = upper limit; Reference Profile = Cluster-3 (symptom reduction
and increase in parental self-efficacy and social support).

" p<.001, T p<.01, ~ p<.0S.

has relevant implications for the selection and training of
future m-WWWT facilitators, particularly the ability to keep
a balance between the practical information to be delivered

and the interpersonal abilities required to engage the partici-
pants and respond to their needs.

Although our primary outcomes support m-WWWT’s high
feasibility and acceptability, our initial analyses on prelimi-
nary effectiveness did not show an effect on maternal mental
health or assessed mediators (i.e., maternal self-efficacy and
perceived social support), because the women reported no
significant differences in their symptoms of depression and
anxiety across groups and assessment times. This must be
interpreted with caution due to our small sample size, which
despite being sufficient for a pilot feasibility study, was prob-
ably not large enough to find differences between groups.
Previous interventions targeting new mothers (Slade et al.,
2020), mothers of preschool children (MacKinnon et al.,
2022) and high-risk mother-infant dyads (Sidor et al., 2015)
have also found no significant effects of the interventions
delivered on maternal mental health, although changes in
other aspects, such as attachment, infant development and
quality of mother-infant interactions were reported (Sidor
et al., 2015; Slade et al., 2020).

Despite these preliminary results, our post hoc analyses
suggest that there is a group of women who may have bene-
fited from the intervention (i.e., class 3) and who showed a
decrease in their symptoms of depression and anxiety and an
increase in parental self-efficacy and support from others
after the intervention. It may be possible that the intervention
facilitator contributed to the perception of support from
others who are not family members and friends. Interestingly,
the women who presented with high symptoms of baseline
depression were less likely to report improvements in mental
health, parental self-efficacy, and support. This is in line with
earlier evidence about WWWT’s effectiveness in women who
do not report having a history of serious mental health prob-
lems (Fisher et al., 2016).
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Despite being a community sample, a large proportion of
the mothers in our study reported symptoms of depression
and anxiety. Also, most of the women reported their preg-
nancy was unplanned, and a majority of them were not mar-
ried to the baby’s father, which might reflect less stable
couple relationships and support. These characteristics may
increase the risk of developing mental health difficulties in
the perinatal period (Qiu et al., 2020), and it may be possible
that some of the mothers had developed mental health symp-
toms during pregnancy, which have contributed to their post-
partum symptoms. From a contextual perspective, it is worth
noting that our study was conducted during the COVID-19
pandemic, which imposed several contact and mobility
restrictions on the mothers and had an overall, negative
impact on maternal mental health (Coo et al., 2023).
Considering the vulnerable profile of our participants and the
diversity of contextual and individual factors that may under-
lie their symptoms of depression and anxiety, more complex
and intense interventions may be needed to reduce mental
health problems, as shown by recent studies (Lau et al.,
2022). These could also include interventions addressing
change mechanisms that can be targeted during pregnancy,
such as emotional regulation skills.

Our results are limited by the characteristics of our sample.
Although having a known diagnosis of psychiatric disorder
and receiving and/or initiating mental health treatment were
exclusion criteria, several women reported symptoms of
depression and anxiety and psychosocial vulnerability in the
screening measures; which were probably exacerbated by the
COVID-19 pandemic. Also, while the study was being con-
ducted, the country was in a period of social crisis and insta-
bility that negatively impacted the population’s mental
health, in addition to the consequences of the sanitary crisis.
In view of this, our results may not be generalized to other
populations. On another issue, the limited access to health
services due to the COVID-19 pandemic-related restrictions
may have increased maternal motivation to participate in the
m-WWWT intervention. In this regard, we do not have dem-
ographic information about the women who refused to par-
ticipate and cannot examine possible differences between the
limited number of women who did not join the intervention
and the large majority who did. To draw more reliable con-
clusions regarding the effectivity of m-WWWT intervention
and justify its use in populations similar to the one assessed
in this study, additional research that includes larger samples,
re-evaluates the sensibility of the selected instruments to
assess maternal mental health symptoms, and is performed in
more stable social and sanitary circumstances are necessary.
Despite these limitations, our results could inform possible
modifications to the research protocol for a future RCT. In
particular, they could inform modifications to promote larger
participation in the group session and the addition of meas-
ures targeting mother and infant characteristics, such as the
quality of interactions or infant socioemotional development.

Conclusion

Internet-based interventions targeting maternal mental health
during the transition to motherhood are growing and may
significantly contribute to maternal emotional well-being and
the development of positive childrearing environments.
Despite our mixed findings, our study suggests that
m-WWWT is acceptable, perceived as useful and feasible to

Cooetal.

be delivered in primary health settings in Chile. Future studies
are needed to explore the effectiveness of m-WWWT to pro-
mote emotional well-being in first-time mothers.
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