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A B S T R A C T

Background: Mental disorders during pregnancy and the postpartum period can have far-reaching consequences.
To enhance peripartum mental well-being and prevent peripartum mental disorders, internet- and mobile-based
interventions appear promising. They can overcome help-seeking barriers associated with face-to-face conditions
and have proven to be effective. However, previous findings are scarce and mixed. The primary objectives of this
study were to assess the feasibility and acceptability of an internet-based program aimed at enhancing peri-
partum mental well-being and preventing postpartum depression.
Methods: In total, 149 pregnant, German-speaking women were assigned to the internet-based intervention
PandaMom. The program comprises a total of 10 basic and supplementary modules related to pregnancy and
postpartum, based on cognitive-behavioral principles. Additionally, PandaMom offers professional, individual-
ized guidance and a moderated group-chat. Assessments were conducted at baseline (pre-intervention), as well as
two and five weeks postpartum. The primary outcomes included feasibility, user satisfaction, and adherence to
the intervention. Secondary outcomes included depressive symptomatology, anxiety and stress.
Results: PandaMom was found to be feasible, and evaluation of module content and length satisfaction indicated
that the intervention was well accepted. Nearly half of the participants utilized the guidance service by
responding to individual messages from their intervention moderator. Regarding working alliance, participants
reported a strong bond with their intervention moderator. Of the 149 participants, 132 logged into the platform
at least once. 113 participants accessed at least one module, with an average of 4.7 modules opened per
participant. However, only 16 participants completed the basic modules.
Conclusion: The findings of this study support previous evidence that internet-and mobile-based interventions are
feasible and acceptable during pregnancy and the postpartum period. Further research is needed to address the
challenge of low adherence and to evaluate the efficacy of PandaMom.

1. Introduction

Transition to motherhood is commonly perceived as a joyful time,
but is also accompanied by numerous challenges such as sleep depri-
vation, hormonal fluctuations, disrupted routines, strained relation-
ships, mood swings, and anxiety (O'Hara, 2009). About 50 % of new
mothers experience the so-called baby blues within the first days post-
delivery, characterized by transient depressed mood (Howard et al.,
2014). Experiencing these blues increases the risk of developing post-
partummental illnesses such as postpartum depression (PPD). Other risk

factors include a history of depression or anxiety, lacking social support,
or a dissatisfying marital relationship (O'Hara and McCabe, 2013).

Maternal PPD is prevalent, affecting up to 20 % of women within the
first three months after childbirth (O'Hara and Wisner, 2014). Approx-
imately 10 % of women already exhibit depressive symptoms in early
pregnancy, with rates increasing over the course of pregnancy up to 16
% in the third trimester (Wilcox et al., 2021). Symptoms mirror those of
depression outside the postpartum period, including depressed mood,
decreased interest, sleep disturbances, fatigue, poor concentration,
feelings of worthlessness, or suicidal thoughts persisting for at least two
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weeks (American Psychiatric Association, 2013). Additionally, affected
mothers may also experience anxiety, irritability, intrusive thoughts,
and worries about harming their infant (Stewart and Vigod, 2016).

In addition to causing maternal psychological distress and functional
impairment, PPD may adversely impact mother-child bonding and
contribute to adverse consequences for the infant, such as impaired
cognitive, emotional, and motor development, or behavioral problems
(Slomian et al., 2019).

Despite its substantial psychological burden and wide-ranging con-
sequences for the mother, the infant and the whole family, many cases of
PPD go undiagnosed and untreated. Detection is challenging due to
symptom similarities with typical postpartum-related changes in sleep,
appetite, fatigue, concentration, or mood. Moreover, routine screening
for postpartum depression is lacking (Boyd et al., 2005) and not
mandatory in many countries such as Germany. Further help-seeking
barriers include lack of time, childcare responsibilities, perceived
stigma, feelings of guilt or shame, fear of losing parental rights or taking
medication, limited knowledge about perinatal mental disorders, and
insufficient information about available help services (Jones, 2019).

Given the high prevalence and associated burden of PPD, along with
its adverse outcomes, raising awareness about peripartum depression
and providing early prevention and treatment for peripartum mood
disorders are crucial public health priorities.

With the increasing digitization in recent years, internet- and mobile-
based interventions (IMIs) aimed at promoting, maintaining, or
restoring mental health have become an essential part of mental health-
care. IMIs are typically offered as self-help interventions and can be
delivered with (guided) or without professional support (unguided).
Generally, guided IMIs have been found to be more effective in reducing
symptoms of depression and lead to larger effect sizes compared to
unguided interventions (Spek et al., 2007; Titov, 2011). Furthermore,
guided interventions have demonstrated similar effects as face-to-face
treatments for various mental health conditions (Andersson et al.,
2014). IMIs have the potential to overcome barriers to help-seeking by
offering anonymous, flexible, and easily accessible support whenever
and wherever needed, thereby reducing feelings of shame and stigma-
tization (Ebert et al., 2018). This is particularly relevant for pregnant
women and new mothers, who already face significant demands such as
round-the-clock infant care, additional responsibilities for older chil-
dren, and household responsibilities. To reduce psychological symptoms
during the peripartum period, IMIs can deliver content based on
established psychological approaches, such as Cognitive Behavioral
Therapy (CBT) to address unhelpful thoughts, mindfulness techniques to
focus on automatic reactions, or problem-solving strategies (Lau et al.,
2021). Additionally, they can incorporate effective behavior change
techniques (Abraham and Michie, 2008). IMIs have also shown efficacy
in significantly improving depressive symptoms in peripartum women
(e.g., Duffecy et al., 2022; Hanach et al., 2021; Lau et al., 2021;
Loughnan et al., 2019; Mu et al., 2021). Larger effects were observed in
trials providing interventions with professional support compared to
unguided trials, when targeting women at high-risk compared to women
at low-risk (Mu et al., 2021) and among postpartumwomen compared to
antepartum women (Lau et al., 2021). However, some studies failed to
show efficacy and/or long-term effectiveness of self-help interventions
treating PPD (Hanach et al., 2021; Lin et al., 2018). In terms of PPD
prevention, small effect sizes were found in studies conducted during
pregnancy (Silang et al., 2022), and the effects observed in prevention
studies are smaller compared to those seen in treatment conditions (Lin
et al., 2018). Regarding the risk status of the target group, prevention
studies yield varied findings. Studies on indicated prevention have
shown efficacy (Duffecy et al., 2019; Fonseca et al., 2020), while studies
on universal prevention of peripartum depression have produced both
no effects and significant effects (Barrera et al., 2015; Haga et al., 2019;
Nishi et al., 2022).

In conclusion, peripartum specific IMIs have demonstrated effec-
tiveness in improving depressive symptomatology and show promise in

preventing PPD among women at risk. Additionally, these interventions
have proven to be feasible and acceptable (Fonseca et al., 2020; Forsell
et al., 2017; Hanach et al., 2021; Loughnan et al., 2019) with high user
satisfaction rates reported (Milgrom et al., 2016). However, some
studies have noted high attrition rates (Fonseca et al., 2020), which is a
common challenge in e-mental health research (Eysenbach, 2005).
Factors contributing to dissatisfaction include overlong modules, irrel-
evant content, lack of customization, and non-responsive or mobile-
unfriendly visualization (Ashford et al., 2018). Studies have indicated
that interventions offering guidance by professionals, employing regular
reminders, e.g. via telephone (Mu et al., 2021), featuring fewer modules
(Westerhoff et al., 2019), providing content tailored to individual needs
and circumstances tend to have higher completion rates (O'Mahen et al.,
2015). Additionally, women prefer tailored content that is perceived as
helpful and relevant to PPD symptomatology and treatment, a user-
friendly layout with highlighted key information, and information on
support groups (Siddhpuria et al., 2022).

To develop effective preventive interventions and promote their use,
it is crucial to address target group-specific factors and involve relevant
stakeholder groups, such as future users. During planning and con-
ducting the present study, we found no studies on German-language
interventions, and research from other countries reported only limited
and mixed findings. Therefore, as a preliminary step, we conducted a
qualitative study to examine attitudes and needs of relevant stakeholder
groups concerning peripartum-specific IMIs: health care professionals,
pregnant women, mothers and women who had previously experienced
a postpartummood disorder. Stakeholders identified various topics to be
included in the intervention, such as pregnancy and puerperium, peri-
partum mood swings and disorders, self-care, and partnership.
Regarding preferences for program features, stakeholders noted, for
example, the importance of professional guidance, responsive design for
device flexibility, and interactive content (Schmidt-Hantke and Jacobi,
2023). Based on the results of this study, previous research on user ex-
periences with peripartum-specific interventions, and findings on risk
and protective factors for PPD, we developed the internet- and mobile-
based self-help program PandaMom. The program equips pregnant
women with tools to manage peripartum challenges, as indicated in
other preventive interventions (e.g., Barrera et al., 2015; Duffecy et al.,
2019; Haga et al., 2019; Nishi et al., 2022). This pilot trial primarily aims
to examine the feasibility and acceptability of PandaMom. Given the
nature of a pilot study, we will not evaluate effectiveness and efficacy
but will conduct and report exploratory analyses (Leon et al., 2011). At
the time we planned the study, PandaMom was, to the best of our
knowledge, the first German guided self-help IMI to improve peripartum
maternal well-being and prevent PPD.

2. Material and methods

2.1. Participants

Pregnant women were recruited through leaflets distributed in
German gynecological and midwifery practices, antenatal classes,
counseling centers, as well as via advertisements in local print media,
online forums, blogs, and websites. Recruitment occurred between April
2019 and December 2019. Interested women accessed the study website
through a QR code or link included in the recruitment material and
obtained information about the study.

The inclusion criteria were (1) pregnancy with gestational age of
≥27 weeks, (2) maternal age of 18 years or older, (3) proficiency in
German, and (4) access to an internet-enabled device (smartphone,
computer, tablet). Exclusion criteria were: (1) a current psychotic or
substance use disorder, or (2) current suicidal or self-harm thoughts
(indicated by answering “sometimes” or “quite often” to Edinburgh
Postnatal Depression Scale (EPDS) item 10) (Bergant et al., 2008; Cox
et al., 1987). As this pilot trial aims to examine the feasibility and
acceptability of a universal prevention program, we did not establish a
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symptom-specific cutoff as an inclusion criterion.

2.2. Study design and procedure

We conducted a longitudinal uncontrolled feasibility pilot trial. After
providing informed consent, pregnant women interested in participating
in the study were directed to LimeSurvey, an online survey tool where
the screening and baseline questionnaires were administered. After
completing the screening and baseline questionnaires, all eligible par-
ticipants were granted access to the intervention provided via the
Minddistrict eHealth platform (Minddistrict, Amsterdam, The
Netherlands).

Online assessments occurred at baseline (T0) during late pregnancy,
as well as two (T2, mid-assessment) and five weeks (T3, post-
assessment) after the calculated delivery due date. A short interim sur-
vey (T1) following the completion of the first three modules was utilized
to evaluate working alliance (Fig. 1). To enhance participation in the
post-assessment, vouchers valued at €30 each were raffled off at three
different time points among participants who completed the post-
assessment. The study received approval from the ethics committee of
the medical faculty at the TU Dresden (EK23012019) and was retro-
spectively registered at the German Clinical Trials Register
(DRKS00029125).

2.3. Intervention

PandaMom is a guided self-help online program aimed at the uni-
versal prevention of perinatal depression. It is based on interpersonal
and CBT-principles, as well as behavior change techniques (e.g., infor-
mation about behavior-health link, consequences, intention formation,
barrier identification, general encouragement, and goal setting)
(Abraham and Michie, 2008). The program was developed following
several stakeholder interviews for assessing attitudes and needs
regarding peripartum IMIs (Schmidt-Hantke and Jacobi, 2023). The
program consists of two phases with a total of six basic and four sup-
plementary modules (see Appendix A). The first phase focuses on the
prepartum period, while the second phase begins two weeks after giving
birth and addresses postpartum-related topics. To meet the demand for
customization and tailoring, PandaMom is designed in modular fashion,
with access to the first module provided upon registration on the plat-
form. Once participants start the first module, they gain access to the
other basic and supplementary modules for pregnancy and the post-
partum period. This allows participants to engage with modules based
on their individual needs and preferences. Users are recommended to
complete one module per week, depending on their circumstances. Each
module includes audio-visual content, psychoeducational materials,
exercises, and self-report questionnaires. Modules consist of both fixed
and customizable components through implemented conditional con-
tent. Additionally, participants can set individual goals, and after
completing a module, can download the module content as a workbook.
Participants were able to track their current progress on their dashboard
as well as via the progress bar within each module.

PandaMom is a guided intervention, meaning that each participant
after completing a module received weekly feedback via the platform's
messaging service from the study team, consisting of psychologists with
a bachelor's or diploma degree. This feedback was personalized and
tailored to user's responses within the modules. The participants also
had the opportunity to reply to these feedback messages and receive
additional feedback if required. Participants who had been inactive for a
week or more received up to three adherence-focused messages to
enhance motivation and engagement. An adherence message was also
sent to participants two weeks after childbirth to inquire about their
current well-being and to remind them about the program. Additionally,
participants were given access to a moderated group chat-room on the
platform that let them connect with other program users. To ensure
anonymity, users were encouraged to choose a pseudonym as their
username. To ensure user-friendliness, the program utilizes a responsive
design and the content is accessible in an interactive design via a web
browser or a mobile app.

2.4. Measures

2.4.1. Primary outcome measures
The primary outcomes of this pilot study were feasibility, user

satisfaction and adherence to the intervention. To assess user satisfac-
tion, participants were asked to rate the content of each module on a 10-
point visual-analogue-scale ranging from 0 (“not at all satisfied”) to 10
(“highly satisfied”), and to rate the module length on a 3-point scale
(“too short”, “just right”, “too long”) after completing a module. Par-
ticipants were also asked to indicate their use of the module workbooks
and to evaluate their level of interest in the module-specific content.
Additional individual comments could be made in a free text field.
Moreover, user experience was assessed with the User Experience
Questionnaire (UEQ; Laugwitz et al., 2008) at mid-assessment 2 weeks
postpartum (T2) and at post-assessment 5 weeks postpartum (T3). The
UEQ consists of six subscales (Attractiveness, Perspicuity, Efficiency,
Dependability, Stimulation, Novelty). These six factors were assessed by
rating 26 opposing item pairs. The subscales Perspicuity, Efficiency and
Dependability assess goal-directed aspects, while Stimulation and Nov-
elty reflect hedonic aspects of the intervention evaluation. Scale means
can range from − 3 (“horribly bad”) to 3 (“extremely good”). Means
below − 0.8 indicate a negative user experience, means between − 0.8
and 0.8 indicate a neutral experience, and means above 0.8 indicate a
positive user experience.

We also assessed the perceived working alliance using the Working
Alliance Inventory – Short Revised (WAI-SR; Hatcher and Gillaspy,
2006; German version: Wilmers et al., 2008, adapted for online in-
terventions) after the completion of three PandaMom modules (T1,
interim assessment), at mid-assessment 2 weeks postpartum (T2), and at
post-assessment 5 weeks postpartum (T3). The WAI-SR focuses on three
aspects of the therapeutic alliance: Agreement on (1) intervention goals,
(2) tasks, and (3) the personal client-online-coach bond. The question-
naire comprises 12 items, which were rated on a scale ranging from 1
(rarely) to 5 (ever).

Fig. 1. Study design.
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Additionally, we assessed intervention expectancy and credibility
using the adapted Credibility-Expectancy-Questionnaire (CEQ; Devilly
and Borkovec, 2000) at baseline (T0) and at mid-assessment 2 weeks
postpartum (T2). Participants rated their confidence on how useful and
helpful the intervention will be. This 6-item questionnaire includes two
factors: the cognitive-based factor credibility and the affective-based
factor expectancy. Item scales ranged from 1 (“no usefulness/helpful-
ness assumed”) to 9 (“large usefulness/helpfulness assumed”).

Intervention adherence was defined as the number of accessed and
completed modules and the percentage of usage per module. Further-
more, we evaluated study drop-out (Eysenbach, 2005), defined as the
number of participants lost from baseline to post-measurement. Study
completers were defined as participants completing the post-assessment,
and intervention completers were defined as participants completing the
six basic modules.

2.4.2. Secondary outcome measures
Secondary outcomes were depressive symptomatology, anxiety, and

stress, assessed at baseline (T0), at mid-assessment 2 weeks postpartum
(T2), and at post-assessment 5 weeks postpartum (T3). Depressive
symptoms were measured with two peripartum-specific questionnaires:
(1) the Edinburgh Postnatal Depression Scale (EPDS; Cox et al., 1987;
German Version: Bergant et al., 2008), and (2) the peripartum
Depression-Anxiety-Stress-Scale (Depression-Angst-Stress-Skala für die
Peripartalzeit, DASS-P; Martini et al., 2009). The EPDS is an interna-
tionally established self-report questionnaire and the most-used instru-
ment to screen for depression during pregnancy and postpartum. It
consists of 10 items answered on a four-point-scale ranging from 0 to 3
leading to a scale sum score between 0 and 30. The most commonly used
cut-off scores are ≥10 and ≥ 13 with sensitivity and specificity values of
85 % and 84 %, and 66 % and 95 %, respectively (Levis et al., 2020). A
cut-off score of 9/10 is recommended for routine use to identify a
possible depression and a cut-off score of 12/13 is suggested for
detecting severe depression (Cox et al., 1987).

We also administered the DASS-P to assess symptoms of depression,
anxiety, and stress. The 15-items questionnaire has been validated for
pre- and postpartum use. The items are answered on a 4-point scale
ranging from 0 (“never”) to 3 (“very often”), resulting in a total score
between 0 and 45. The authors recommend a cut-off score of >5 as an
indicator for maternal stress (Martini et al., 2009).

2.5. Statistical analyses

The trial was conducted in compliance with the Declaration of Hel-
sinki and the CONSORT guidelines.

Data analyses was performed using the Statistical Package for the
Social Sciences (IBM SPSS Statistics for Macintosh, Version 28.0). The
statistical significance level was set at α = 0.5. Descriptive analyses were
conducted to examine sociodemographic data (e.g., age), obstetric data
(gestational week), symptomatology (e.g., EPDS- and DASS-P scores), as
well as satisfaction with and adherence to the intervention. Correlations
between baseline variables, intervention satisfaction, and adherence
were examined using the Pearson correlation coefficient. Differences in
baseline symptomatology and sociodemographic variables between
study drop-outs and study completers, as well as intervention drop-outs
and intervention completers were analyzed using a Pearson chi-square
test for categorical variables and unpaired two-sided t-tests for contin-
uous variables, respectively. Exploratory pre-post completer analyses
were conducted to examine the trajectory of the self-reported symp-
tomatology. Means and standard deviations were presented for both
measurement time points. In a secondary exploratory analysis, changes
from pre-test to post-test were examined for a subgroup of participants
scoring above an EPDS cut-off of ≥10 or above a DASS-P cut-off of 5 at
baseline, indicating a potential risk for developing a peripartum
depressive disorder. The exploratory analyses were based on a per-
protocol design and included all participants satisfying the protocol

treatment (accessed at least one module page) and completing at least
the baseline and post-assessment.

Since the focus was on feasibility and acceptability of the interven-
tion and we did no hypothesis testing, no power calculation was
required (Leon et al., 2011).

3. Results

3.1. Participants

In total, 149 participants completed the baseline assessment and
were assigned to the PandaMom intervention (Fig. 2). Among these, 17
out of 149 participants never logged into the program. Thirty-nine out of
149 (26.2 %) participants completed the mid-assessments two weeks
after childbirth, and 40 out of 149 participants (26.9 %) completed the
post-assessment five weeks after childbirth. Sociodemographic and ob-
stetric variables as well as baseline data on self-reported symptom-
atology are summarized in Table 1.

We observed no significant baseline differences either between study
dropouts and study completers or between intervention dropouts and
intervention completers. Participants endorsing a lifetime mental health
disorder were more likely to start a module compared to healthy par-
ticipants (34/39 vs. 79/110; χ2 = 3.71, p = .05). Additionally, we
examined differences between the subgroup of participants completing
all basic modules and the non-completer subgroup. No differences were
found between the two groups for sociodemographic or obstetric factors
such as age or weeks of pregnancy at baseline, or regarding baseline
expectancy and credibility.

3.2. Feasibility and acceptability

Twenty-four out of 149 (16.1 %) participants indicated how they
became aware of the PandaMom program. Seven participants reported
being informed by professionals (gynecologists, midwives, therapists,
counseling centres), six participants mentioned the internet, five par-
ticipants credited their social circle, and two participants cited print
media in their personal environment. Additionally, four participants
learned about the program through print media in their doctor's waiting
room. Eleven participants answered the question about the predomi-
nantly used device. Three out of 11 participants accessed PandaMom via
their desktop computer, and eight participants accessed the program via
the Minddistrict app.

The first participant was enrolled on April 10, 2019, and the last one
on December 19, 2019. The intervention content was available to all
participants until mid-July 2020. On average, participants had access to
the intervention content for 45.8 weeks (SD = 11.67). A total of 132 out
of 149 (88.6 %) participants logged into the platform at least once, and
113 out of these 132 participants (85.6 %) opened at least one module.
On average, participants opened 4.7 modules (SD = 2.94), comprising
3.3 basic (SD = 1.83) and 1.4 (SD = 1.35) supplementary modules. The
first module (“Introduction”) was fully completed by 100 out of 113
(88.5 %) participants. Sixteen out of 113 (14.2 %) participants
completed the basic modules, and five out of 113 (4.4 %) participants
completed the supplementary modules. Four out of 113 (3.5 %) par-
ticipants completed all PandaMom modules. A considerable decline in
the number of active participants (Fig. 3) and thus, the module use was
observed after the first module. Thirty-seven out of 113 (32.7 %) par-
ticipants completed half of the intervention, hence five out of 10 mod-
ules. Overall, 112 out of 149 (75.2 %) didn't complete a postpartum
module after their expected date of delivery.

At mid- and post-assessment, reasons for non-usage were assessed. At
mid-assessment, time constraints (N = 4), forgetting about the program
(N = 2), and lack of usability (N = 1) were mentioned. In the post-
assessment (N = 40), some participants again pointed to time con-
straints (N = 10), forgetting about the program (N = 11), lack of interest
(N = 1), and lack of confidence in its effectiveness (N = 1) as reasons for
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non-usage.
Evaluation of the satisfaction with the module content revealed

mean values between 6.63 (SD = 2.38, module 1, “Introduction”) and
8.60 (SD = 1.35, module 4, “Self-care”) for the single basic modules.
Mean values ranging between 6.52 (SD = 2.34, module “Time-man-
agement”) and 8.50 (SD = 2.36, module “Relaxation”) were shown for
the single supplementary modules (Fig. 4). Module length was pre-
dominantly rated as “just right” for each basic module. Module 4 (“Self-
care”) indicates the highest satisfaction with module length, evaluated
as “just right” by 93.8 %, whereas the length of module 6 (“Changes
during motherhood”) resulted in the lowest satisfaction rate (53.8 % for
“just right”) and 38.5 % for “too long”. The supplementary modules
were predominantly rated as “just right”, and none of them were
perceived as “too long”.

We found no associations between module use and sociodemo-
graphic variables, except for education, which was significantly corre-
lated with the number of started (r = 0.212, p = .025) and completed
modules (r = 0.204, p = .031). Thus, participants with a higher educa-
tional level were more likely to start and complete the intervention
modules.

The baseline assessment (N = 144) indicated a medium-range
intervention credibility (mean = 17.07, SD = 5.34) and slightly lower
expectancy (N = 143, mean = 15.64, SD = 4.81). Credibility scores
increased slightly from baseline to mid-assessment (N = 39), with a
mean credibility score of 17.51 (SD = 6.07), whereas expectancy scores
showed a slight decrease (mean = 14.79, SD = 6.77).

Perceived pre-intervention credibility was associated with EPDS and
DASS-P scores at baseline (r = 0.295, p < .001; r = 0.272, p < .001;
respectively). Mid-assessment credibility and expectancy were associ-
ated with the therapeutic alliance factors “agreement on therapy goals”
(r = 0.667, p < .001; r = 0.595, p < .001; respectively) and “agreement
on tasks” (r = 0.689, p < .001; r = 0.763, p < .001; respectively).
Additionally, significant correlations were found between credibility at
mid-assessment and the overall number of modules opened by users (r =

Fig. 2. CONSORT (Consolidated Standards of Reporting Trials) flow diagram.

Table 1
Sociodemographic and obstetric sample characteristics and psychiatric symp-
tomatology at baseline (N = 149).

Characteristic Descriptive statistics

Sociodemographic variables
Age in years, mean (SD) 32.73 (29.76)
Educational level, n (%)
Lower secondary education 11 (7.4 %)
Upper secondary education 30 (20.1 %)
Bachelor's or master's degree, diploma 85 (57 %)
Doctoral degree 10 (6.7 %)
Other (e.g., state examination) 13 (8.7 %)

Marital status, n (%)
Married or cohabitating 136 (91.2 %)
Living apart 5 (3.4 %)
Living alone 4 (2.7 %)
Other 4 (2.7 %)

Number of children
0 101 (67.8 %)
1 30 (20.1 %)
2 12 (8.1 %)
≥ 3 6 (4 %)

Obstetric variables
Weeks pregnant, mean (SD) 32.3 (4.3)
Symptomatology
EPDS, mean (SD) 8.37 (5.23)
EPDS score > 9 n = 61 (40.9 %)
EPDS score ≥ 12 n = 41 (27.5 %)

DASS-P, mean (SD) 8.56 (6.74)
DASS-P > 5 n = 89 (59.7 %)

Prior history of psychiatric disorders, n (%)
Yes 39 (26.2 %)
No 110 (73.8 %)

Prior psychotherapy, n (%)
Yes 48 (32.2 %)
No 101 (67.8 %)

Note: EPDS = Edinburgh Postnatal Depression Scale; DASS-P = Depression-
Angst-Stress-Skala für die Peripartalzeit.
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0.372, p = .020). A table showing the results of the correlation analyses
can be found in Appendix B.

Analyses of the working alliance scores revealed high values on the
bond subscale and medium-range scores on the tasks and goals subscales
at all assessments. We noted a slight increase from interim to post-
assessment (Table 2). Significant associations were found between the
number of opened modules and the interim WAI task score (r = 0.442, p
= .010) as well as the WAI task scale at post-assessment (r = 0.379, p =

.039), and between the number of completed modules and the WAI sum
score at post-assessment (r.624, p = .030).

Fig. 3. Number of participants that opened or completed the modules.

Fig. 4. Mean user satisfaction with the module content (rating between 0 - “not satisfied at all” and 10 - “highly satisfied”).

Table 2
Working alliance scores.

Outcome Interim-assessment Mid-assessment Post-assessment

n mean (SD) n mean (SD) n mean (SD)

WAI-SR Bond 10 17.6 (2.76) 9 18.11 (1.83) 16 18.81 (1.64)
WAI-SR Task 33 11.79 (3.33) 30 11.9 (3.59) 30 12.77 (3.83)
WAI-SR Goal 31 14.45 (2.86) 25 13.76 (3.36) 26 14.65 (3.31)

Note: WAI-SR = Working Alliance Inventory – Short Revised.
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According to the UEQ manual, all scales, except for efficiency,
showed a positive evaluation with the highest scores on the scale
“perspicuity” (mean = 1.625, SD = 0.71) followed by “attractiveness”
(mean = 1.571, SD = 0.51) at post-assessment (Fig. 5). No significant
associations existed between the UEQ scales and adherence parameters.
A negative association was found between the UEQ scale “perspicuity”
and the DASS-P score at mid- and post-assessment.

Analyses of group differences between participants who completed
the basic modules and non-intervention completers on user experience
measured with the UEQ only revealed significant associations for the
UEQ-subscale “novelty”with significantly higher scores in the completer
group at mid-assessment (F = 0.037, p = .036).

3.3. Use of communication options

After completing a module, participants received a personalized
feedback message from the study team via the program platform within
one week. In addition, the participants also had the opportunity to reply
to these messages. Sixty-five out of 149 (43.6 %) participants responded
to the feedback messages from the study team and wrote an average of
2.6 messages (SD = 2.05, range 1–11). The moderated group chat was
used by 24 out of 149 (16.11 %) participants, with an average of 4.54
group messages (SD = 6.64, range 1–30) sent per participant.

3.4. Secondary analyses

Due to the pilot design of this trial, changes in depression, anxiety
and stress scores were analyzed descriptively. Among all participants
who completed the post-assessment and opened at least one module (N
= 40), we observed a slight decrease from baseline (M = 8.88, SD =

5.84) to post-assessment (M = 8.78, SD = 5.46) in the mean DASS-P
score, and a slight increase in the mean EPDS score from baseline (M
= 7.95, SD = 4.62) to post-assessment (M = 8.78, SD = 5.54). As rec-
ommended (Levis et al., 2020), a cut-off of EPDS ≥10 has been applied
to form post-hoc subgroups based on the extent of psychological distress.
The subgroup with higher initial symptom scores did not differ from
those with lower symptom scores in study and intervention dropout
rates. The descriptive pre-post analyses of the EPDS and DASS-P scores
for the study completers of the respective subgroups are presented in
Table 3 and revealed a decrease in both scores from baseline to post-
assessment.

4. Discussion

This pilot trial investigated the feasibility and acceptability of an
internet-based program aimed to enhance peripartummental well-being
and prevent PPD. Our findings indicated a high initial willingness to use
to the intervention, with 88.6 % of all participants logging into the
platform at least once, and 88.5 % of the active users completing the first
module. However, we observed a decline in module use over time.
Participants expressed satisfaction with the content and length of the

modules. Despite this positive feedback, along with moderate inter-
vention credibility and expectancy scores, adherence was low. Lack of
time and forgetting about the program were cited as primary reasons.
Additionally, the modular structure with freely selectable modules may
have contributed to low utilization. In contrast to other studies
employing a sequential approach, it was not necessary to complete one
module to access another (Barrera et al., 2015; Haga et al., 2019).
Additionally, some participants were enrolled in the study during the
final stages of their pregnancy, shortly before delivery, which limited
opportunities to utilize the modules. Our findings align with previous
studies that have reported significant attrition rates in internet-based
interventions overall (Eysenbach, 2005; Oakley-Girvan et al., 2021),
as well as those specifically targeting peripartum depression (Eysen-
bach, 2005; Fonseca et al., 2020; Mu et al., 2021), even when initial
willingness to use is high (O'Mahen et al., 2015). Consistent with this,
other studies have also reported substantial dropout rates between the
first and the second module (O'Mahen et al., 2013). When compared to
PandaMom, prevention studies offering intervention content during
pregnancy from the second trimester onwards reported a higher number
of provided and completed modules (Duffecy et al., 2019; Haga et al.,
2019). Early provision allows users to engage with the content for a
longer duration during pregnancy, enabling them to develop helpful
strategies for coping with challenges before childbirth. Adapting Pan-
daMom to include additional pregnancy-specific modules is deemed
beneficial. This adjustment would make the content accessible earlier,
potentially aiding users who did not log in for various reasons after
giving birth. Moreover, integrating user-relevant topics specific to the
current stage of pregnancy, such as child development, into the modules
could enhance their appeal and thereby increase adherence. In this re-
gard, it can also be an adherence-promoting strategy to reward the
completion of a module by, for example, unlocking additional elective
modules. So far, the intervention only includes personalized messages
and a progress bar within the modules and on the dashboard as rewards
for module completion.

Despite users generally expressing satisfaction with the module
lengths in PandaMom, the identified lack of time as a primary reason for
non-usage, along with findings from other studies suggests preference
for modules shortened to the extent possible (Davis et al., 2023).
Therefore, when adapting the program to include new content, it is
crucial to ensure that the length remains user-friendly and customizable,
tailored to the circumstances of peripartum women. This could involve
dividing existing modules into smaller units. It is important to note that
satisfaction with the intervention is only available from participants
who completed the assessments. Obtaining insights from study dropouts
would thus be of fundamental importance in understanding the reasons
for non-completion and optimizing the intervention accordingly. Like-
wise, when conducting future studies, care should be taken to not only
involve potential users in the conceptual design of the intervention, as
done in our study, but also to conduct qualitative analyses during and
after intervention use.

In general, guidance and communication options are regarded as
factors that strengthen the alliance between intervention users and
intervention moderators, thereby improving adherence (Mu et al.,

Fig. 5. Results of the user experience questionnaire.

Table 3
Means and standard deviations for secondary outcomemeasures in the subgroup
with psychological distress and the subgroup at high risk.

Outcome Subgroup with psychological
distress (EPDS ≥10, n = 14)

Subgroup at high risk (EPDS ≥12,
n = 9)

Baseline
mean (SD)

Post-assessment
mean (SD)

Baseline
mean (SD)

Post-assessment
mean (SD)

EPDS 13.21 (2.64) 11.14 (4.96) 14.67 (2.12) 12.33 (5.36)
DASS-P 13.21 (4.92) 10.71 (5.61) 14.78 (3.89) 11.89 (5.88)

Note: EPDS = Edinburgh Postnatal Depression Scale; DASS-P = Depression-
Angst-Stress-Skala für die Peripartalzeit.
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2021). PandaMom moderators provided individual guidance through
personal messages and a group chatroom. Approximately 16 % of the
sample utilized the chatroom, and nearly half responded to personal
messages from the study team. To enhance the cost-effectiveness of the
program, offering optional rather than regular personal support could be
a viable approach to implementing guidance while also fostering users'
sense of autonomy.

The working alliance scores revealed high bond-scale values, indi-
cating a strong connection between participants and their moderator.
Moderate levels of agreement and collaboration were noted on the task
and goal subscales. Further analyses suggested that participants with a
stronger working alliance were more likely to engage in the interven-
tion, which is consistent with findings from previous studies (Mu et al.,
2021). Therefore, strategies aimed at bolstering the working alliance
appear crucial, particularly considering the reported association be-
tween the therapeutic relationship and intervention outcomes in
internet-based interventions (Kaiser et al., 2021; Pihlaja et al., 2018;
Probst et al., 2022; Solness et al., 2023). Another factor promoting
adherence is the provision of more direct reminders, such as phone calls
(Lau et al., 2017). In our study, participants received reminders to
complete the modules and the assessments via email and platform
messages. Many participants may have created a separate email address
for the study and then failed to regularly check this address. Therefore,
telephone reminders may be a more effective option. Additionally, push
messages on userś cell phones appear to enhance adherence (Oakley-
Girvan et al., 2021). Another potential advantage of guidance is its
ability to overcome the lack of obligation and commitment to online
interventions mentioned in the stakeholder study (Schmidt-Hantke and
Jacobi, 2023). In this regard, combining digital applications with per-
sonal contact, such as in-person enrollment (Linardon and Fuller-
Tyszkiewicz, 2020) or telephone calls appears promising. Personal
contact can also be advantageous in another aspect: Offering a brief
intervention summary during in-person enrollment may increase
perceived intervention credibility and expectancy. Promoting in-
terventions through healthcare professionals could also be beneficial.
Intervention credibility and expectation are related to adherence, with
participants engaging more in interventions they perceive as credible.
To enhance credibility and expectation, clear communication of goals
and evidence, individualized support, user-friendly design, appealing
content, and tailored materials are critical. These factors contribute to
improving adherence and ultimately, outcomes.

Another point that should be considered when adapting the program
is the observed positive association between educational level and
adherence, suggesting that women with a higher level of education feel
particularly targeted by the PandaMom program. To target all educa-
tional backgrounds, adaptations in language, content presentation, and
structure are recommended. This aligns with the general desire reported
in other studies for a tailored intervention that fits individual needs and
circumstances.

The secondary outcomes were measured with well-established self-
report questionnaires. The results suggest that overall, depression scores
did not improve from baseline to post-measurement. However, it is
possible that PandaMom might have a buffering effect compared to a
control group, as previous research has shown that the prevalence of
depressive symptomatology tends to increase after giving birth (Gavin
et al., 2005; Zikic et al., 2024). Nevertheless, a decrease in depression,
anxiety and stress scores was observed among high-risk women (i.e.,
those with a baseline EPDS score of 10 or higher) and intervention
completers. Previous studies have shown that especially women at risk
benefit more from internet-based interventions (Mu et al., 2021). This
result suggests that the internet-based intervention may be particularly
effective for women at increased risk for PPD. A possible explanation for
these results may be that the intervention is not adequately tailored to
the individual needs and challenges of postpartum women and does not
fit the needs of women with low depression levels in late pregnancy.
These women might not have felt addressed by the intervention content

or may not have experienced a sense of psychological distress, leading to
non-use of the materials. Additionally, assessments in this study were
very close to birth, at two and five weeks postpartum, representing the
time points with the highest reported prevalence rates. First-time
mothers who had no symptoms of maternal stress or depression at
baseline were confronted with various postpartum challenges for the
first time after giving birth, which may have led to an increase in EPDS
scores in the low-risk group.

5. Limitations

The results of this study should be interpreted in light of several
limitations. First, the study applies a non-randomized design without a
control group, which limits the reliability of the secondary analyses.
Second, the mid- and post-assessments were conducted close to the time
of birth, without any follow-up assessments. Third, a high attrition rate
was observed in this study. Future larger-scale studies should focus on
participants who dropped out or did not engage with the intervention
content to identify reasons and develop strategies. Despite these limi-
tations, this pilot study offers valuable insights into the feasibility and
acceptability of the first German internet-based intervention for the
prevention of PPD. By employing a user-centered design approach to
address the needs of relevant stakeholders, we were able to develop a
tailored intervention that includes desired content and features, such as
personal guidance through individual feedback messages and a moder-
ated group chat. The exploratory analyses suggest that the intervention
may be effective in certain subgroups, highlighting the need for further
research in this area.

6. Conclusions

In summary, this pilot study demonstrates the acceptability and
feasibility of an internet-based program for pregnant women in the last
trimester and postpartum period. However, further research is needed to
evaluate the efficacy and user experience of the adapted intervention
through a large randomized controlled trial, particularly among women
at risk. This knowledge can inform the tailoring of the intervention to
better meet the needs of various target subgroups and facilitate the
implementation of strategies to promote user motivation and adherence
in IMIs.

Future research should prioritize the development of effective pre-
vention strategies to enhance mental well-being during the peripartum
period and mitigate long-term negative impacts on both the mother and
child. Additionally, exploring methods to integrate internet- andmobile-
based prevention into routine prenatal care is crucial for increasing
access to preventive services, potentially through collaboration with
prenatal care providers such as midwives and gynecologists.
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