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Abstract

Background: Maternal health during the perinatal period is a global public health priority. While antenatal education
is widely implemented, conventional lecture-based models often fail to achieve sustained behavior change. Innovative
approaches that integrate experiential learning with digital support may enhance maternal knowledge, self-management, and
pregnancy outcomes.

Objective: The aim of this study is to evaluate the feasibility and preliminary effectiveness of a combined experiential class
and online logging intervention for pregnant women in China and to explore the mechanisms underpinning its impact on health
practices and service experiences.

Methods: A mixed methods design was used in a district-level maternal and child health hospital in Beijing. In the quanti-
tative arm, 40 women (intervention group, n=20; control group, n=20) were enrolled in a quasi-experimental comparison.
Outcomes included knowledge-attitude-practice indicators, service satisfaction, and clinical birth outcomes. Given the limited
sample size, a qualitative arm was conducted to complement statistical findings: semistructured interviews with 20 women (10
per group) were analyzed thematically. Quantitative and qualitative results were integrated during interpretation to provide a
comprehensive evaluation.

Results: Compared with the experiential class alone, the combined intervention was associated with higher knowledge scores
(mean difference 1.6 points, 95% CI 0.8-2.4), stronger adherence to recommended health practices (composite adherence score
difference 1.0, 95% CI 0.4-1.6), and higher overall service satisfaction (mean difference 0.6, 95% CI 0.2-1.0). Across multiple
domains, a higher proportion of participants in the intervention group met dietary, exercise, and supplementation recommenda-
tions. Clinical outcome differences were exploratory, as the study was not powered for these end points. Qualitative analysis
revealed 3 mechanisms, such as empowerment and self-efficacy, practice and persistence, and systemic/environmental support,
through which the intervention influenced experiences and practices.

Conclusions: The experiential class plus online logging model is feasible and acceptable in a real-world antenatal setting.
Although limited by a small sample size, findings suggest that the intervention improves maternal knowledge, health practices,
and service experiences and may inform future adequately powered trials to evaluate pregnancy outcomes. Qualitative insights
highlight mechanisms of health practice change and provide contextual depth, underscoring the value of mixed methods
designs in maternal health research.
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Introduction

Maternal health during the perinatal period remains a major
global public health priority. Despite significant progress
in reducing maternal mortality worldwide, complications,
such as gestational diabetes mellitus, hypertensive disorders
of pregnancy, and anemia, continue to contribute substan-
tially to adverse maternal and neonatal outcomes [1,2]. The
World Health Organization (WHO) emphasizes that most
maternal morbidity and mortality are preventable through
timely interventions, health promotion, and improved access
to high-quality care [3]. In China, the Healthy China 2030
strategy underscores maternal and child health as a key
domain, with specific targets for improving antenatal care
(ANC) coverage, optimizing service quality, and reducing
complications [4,5]. However, changing sociodemographic
trends, including advanced maternal age, increased preva-
lence of obesity, and sedentary lifestyles, have exacerbated
risks and raised new challenges for maternal health promotion
[6,7].

The perinatal period represents both a vulnerable
and transformative stage. Physiological and psychological
changes heighten women’s susceptibility to stress, anxiety,
and health complications, while simultaneously creating a
heightened motivation to adopt healthier behaviors [8,9].
Evidence demonstrates that maternal lifestyle behaviors,
including balanced nutrition, regular exercise, appropriate
weight management, and adherence to medical guidance,
are critical determinants of pregnancy outcomes and long-
term maternal and child health trajectories [10,11]. Nev-
ertheless, translating knowledge into sustained practices
is not straightforward. Pregnant women frequently report
difficulties in maintaining dietary modifications, establishing
exercise routines, and managing stress, even when aware
of recommended guidelines [12]. This “knowledge—practice
gap” highlights the limitations of existing antenatal education
models in bridging intention with behavior.

In China, antenatal education is widely available but often
delivered in a didactic, lecture-based format within hospi-
tal settings. While such programs increase awareness, they
frequently fail to address the complexity of behavior change,
the need for continuous reinforcement, or the psychosocial
dimensions of pregnancy [13,14]. Such didactic communica-
tions, positioning women as passive recipients rather than
active participants, lack interactivity and may, thus, reduce
motivation, undermine confidence, and leave critical needs
unmet, such as emotional reassurance, social connection,
and patient—provider trust [15]. To mitigate this gap in
antenatal education, experiential and participatory learning
approaches have been engaged and increasingly recognized
as promising strategies to ensure that antenatal education is
practical, engaging, and responsive to the lived experiences
of pregnant women. Unlike traditional lectures, experiential
classes emphasize active engagement through demonstration,
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simulation, and discussion [16,17], helping women translate
abstract knowledge into practical skills and, in turn, enhanc-
ing comprehension, self-efficacy, and readiness for behavior
change [18,19]. It should also be noted that experiential
teaching, as a pedagogical approach, may entail an intention-
behavior gap [20], which could be magnified by the complex
external environments and practical barriers characteristic
of pregnancy [21,22]. At the same time, digital health
interventions, including mobile applications, online tracking
tools, and peer support platforms, offer continuity of care
beyond the clinic, providing real-time monitoring, feedback,
and social reinforcement [23,24]. In China, the widespread
adoption of platforms, such as WeChat, creates opportunities
for embedding low-cost, scalable, and culturally integrated
digital health solutions into routine ANC [25].

Although both experiential education and digital inter-
ventions have demonstrated potential independently, limited
research has integrated these approaches into a combined
model and evaluated their effects in real-world antenatal
settings. Moreover, most existing evaluations rely pre-
dominantly on quantitative outcomes, leaving the mecha-
nisms through which such interventions influence maternal
engagement and health behaviors underexplored [26,27].
This study addresses these gaps by piloting an experiential
class reinforced with a 7-day online logging program in a
district-level maternal and child health hospital in Beijing,
designed to test whether digital reinforcement can enhance
the pedagogical effects of experiential learning, particu-
larly by strengthening maternal self-efficacy and translating
readiness into actual practice changes. A mixed methods
design was adopted to capture both measurable outcomes and
explanatory insights. The quantitative component assessed
changes in knowledge, health practices, satisfaction, and
pregnancy outcomes between intervention and control groups,
whereas the qualitative component explored participants’
lived experiences and explanatory mechanisms of change.
Accordingly, the aim of this study was to evaluate the
feasibility and preliminary effectiveness of this combined
intervention, with particular attention to its impact on
maternal self-efficacy and health practices, and to gener-
ate insights to inform the design of longer-term, scalable
antenatal education programs.

Methods
Study Design

This study employed a convergent mixed methods design
[28], combining a quasi-experimental quantitative compari-
son with qualitative inquiry. The quantitative arm assessed
changes in maternal knowledge, health practices, satisfaction,
and pregnancy outcomes between intervention and control
groups. Recognizing the limitations of a relatively small
sample size, the qualitative arm was designed to complement
quantitative findings, provide explanatory depth, and explore
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mechanisms of practice change. Quantitative and qualitative
results were analyzed separately and integrated during the
interpretation stage to enable a comprehensive evaluation.

Setting and Participants

The study was conducted between January and December
2024 in a district-level maternal and child health hospital
in Beijing. Women attending routine ANC were invited to
participate in the quantitative arm. Eligibility criteria included
singleton pregnancy (24-34 wk gestation), ability to attend
antenatal classes, access to a smartphone for WeChat use, and
provision of informed consent. Exclusion criteria included
severe pregnancy complications (eg, preeclampsia, placenta
previa requiring hospitalization), preexisting metabolic or
cardiovascular conditions, and cognitive or communication
difficulties. A total of 40 women were enrolled, with 20
attending an experiential antenatal class only (control group)
and 20 attending the same class followed by a 7-day
online logging program (intervention group). As part of
routine study management, participants in each arm were
also connected via a closed WeChat group. The qualitative
arm was nested within this cohort. Twenty women, drawn
purposively from both groups to ensure variation in age,
parity, and engagement levels, were invited for in-depth
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interviews (10 intervention and 10 control). Participants
were anonymized using alphanumeric codes (DK01-DK10 for
intervention; WDKO01-WDK10 for control).

Intervention

The intervention comprised 2 components. First, all partic-
ipants attended a 90-minute session delivered by obstetri-
cians, midwives, and nutritionists. This session combined
lecture-style teaching with demonstration, role-play, group
discussions, and practice exercises, and covered key topics,
such as pregnancy nutrition, gestational weight management,
prevention of gestational diabetes and anemia, and safe
physical activity. The control group received this standardized
experiential class only. The intervention group was enrolled
in a WeChat-based miniprogram for 7 consecutive days,
during which they were asked to log daily information on
diet; exercise; and, where relevant, blood glucose monitoring.
Health care providers monitored entries, provided reminders,
and offered personalized feedback through the miniprogram,
ensuring continuity of support beyond the classroom. The
overall intervention workflow is shown in Figure 1. Thus, the
2 groups differed only in the presence of the digital logging
component.

Figure 1. Intervention workflow. All participants attended a 90-minute experiential antenatal class. The intervention group additionally used a
WeChat miniprogram for 7 consecutive days to log diet, exercise, and (where relevant) glucose monitoring, supported by provider reminders and
WeChat-based messaging feedback. Outcomes were assessed on day 7 (x1 d) in both groups; qualitative interviews were conducted 2 to 8 weeks post

intervention.

Provider reminders
and feedback

WeChat loggings (7 d)
Experiential class

. Diet
(90 min)

v

Exercise

Glucose monitoring
(if relevant)

In addition, separate closed WeChat groups were estab-
lished for the intervention and control arms to facilitate
routine communication, study management, and responses
to participants’ questions. Group access was restricted to
enrolled participants and required manual approval by the
group administrator (a research team member; the same
administrator managed both groups). There was no fixed
discussion theme; however, participants were informed
that irrelevant content or commercial advertisements were
not permitted. The study team proactively posted logging
reminders and the miniprogram entry link in the interven-
tion group only, whereas the control group did not receive
proactive messages. In both groups, staff responded to
questions raised by participants. Personalized feedback on the
logged content was delivered to individual participants within
the miniprogram rather than posted in the group chat.
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Data Collection

Outcomes assessed corresponded to the quantitative result
domains that include maternal knowledge, health practices,
service experience, and selected clinical outcomes. Knowl-
edge, health practices, and service experience were assessed
once at a standardized 7-day postclass follow-up for both
groups. During the 7-day period, participants in the inter-
vention arm logged diet, exercise, and (where applicable)
glucose readings via a WeChat miniprogram with provider
feedback, whereas controls received the class without any
digital component. A structured knowledge—attitude—practice
questionnaire [29] was administered on day 7 (x1 d). The
knowledge section comprised 7 items on pregnancy nutrition,
weight management, gestational diabetes mellitus prevention,
and anemia recognition, yielding a total score of 0 to 7 (1
point per correct response). Health practice indicators were
coded as binary according to prespecified thresholds: dietary
management =5 days/week, physical activity =3 times/week,
regular supplement use (daily or every other day), and
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sharing health information with family (occasionally/often).
Service experience was measured on a 5-point Likert scale
(clarity of communication, respect for needs, personalization,
and overall satisfaction). Clinical outcomes (labor duration,
delivery mode, perineal trauma, postpartum hemorrhage,
gestational complications, and neonatal outcomes such as
birth weight, asphyxia, and malformations) were abstracted
from medical records.

For the qualitative data, semistructured interviews were
conducted 2 to 8 weeks after the intervention. The interview
guide explored (1) emotional responses to the program, (2)
perceived changes in knowledge and behavior, (3) experien-
ces of peer and provider interaction, and (4) views on the
applicability of learned strategies in daily life. Interviews
lasted 10 to 25 minutes, were audio-recorded, transcribed
verbatim, and anonymized prior to analysis.

Data Analysis

Quantitative data were analyzed using SPSS version 25.0
(IBM Corp). Descriptive statistics were used to summa-
rize baseline characteristics and outcome measures, with
continuous variables presented as means and SDs and
categorical variables expressed as frequencies and percen-
tages. Group comparisons were explored using x> or Fisher
exact tests for categorical data and independent-samples ¢
tests for continuous data where appropriate. However, given
the modest sample size, emphasis was placed on reporting
effect sizes and 95% ClIs to indicate the magnitude [30] and
direction of differences rather than relying solely on P values
for statistical significance. All quantitative findings were
interpreted as preliminary trends and considered alongside
qualitative results to provide a more comprehensive under-
standing of the intervention’s impact.

Qualitative data from semistructured interviews were
analyzed thematically following the Braun and Clarke 6-step
approach [31]. Transcripts were read repeatedly for familiari-
zation, coded independently by 2 researchers, and iteratively
developed into themes through discussion and refinement.
Discrepancies were resolved by consensus, and representa-
tive quotations were selected to illustrate key points. Rigor
was enhanced through member checking with a subset of
participants and triangulation with class records and log data.
Integration of quantitative and qualitative findings occurred
at the interpretation stage: while the quantitative results
identified patterns of change in knowledge, behaviors, and
outcomes, the qualitative analysis provided insight into the
mechanisms through which these changes occurred, thereby
adding contextual depth and explanatory power.

Integration of findings was conducted at the interpretation
stage using a convergent mixed methods approach. Quan-
titative results identified measurable changes in knowl-
edge, behaviors, satisfaction, and selected clinical outcomes,
whereas qualitative narratives offered insights into the
processes and mechanisms underlying these changes. The
2 strands were brought together to assess complemen-
tarity, convergence, and divergence: quantitative trends
pointing to improved dietary adherence, supplement use,
and self-monitoring were supported by qualitative accounts
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of enhanced confidence, emotional reassurance, and peer
support; observed differences in maternal outcomes were
contextualized by participants’ descriptions of how new
practices were adopted and sustained. In this way, the
integration of datasets provided a more comprehensive
understanding of both the effects and the pathways of the
intervention than either method could yield alone.

To ensure the validity and trustworthiness of the findings,
several strategies were adopted across both components of
the study. For the quantitative analysis, descriptive statis-
tics and effect sizes were reported in addition to P values,
with 95% ClIs used to illustrate the precision of estimates.
Given the limited sample size, findings were interpreted
cautiously as preliminary trends rather than definitive effects.
For the qualitative component, rigor was enhanced through
independent dual coding, iterative theme development, and
resolution of discrepancies by consensus. Member checking
was undertaken with a subset of participants to confirm the
resonance of interpretations with their lived experiences, and
triangulation with classroom records and digital log data
was applied to strengthen confirmability. Reflexive notes and
coding logs were maintained to document analytic deci-
sions, ensuring transparency and dependability. Finally, the
integration of quantitative and qualitative findings followed
a structured convergent mixed methods framework, which
enabled the systematic comparison of results and enhanced
the overall credibility of conclusions by drawing on multiple
sources of evidence.

Ethical Considerations

The study protocol was reviewed and approved by the
Ethics Committee of Beijing Daxing District Maternal and
Child Health Hospital (approval number: LLSC2024014).
All participants provided written informed consent prior
to participation. Participants did not receive any finan-
cial compensation, reimbursement, or other incentives for
participation. The study complied with the principles of the
Declaration of Helsinki. Data confidentiality was safeguar-
ded through anonymization and the secure storage of both
quantitative and qualitative materials.

For the digital component, the WeChat miniprogram
collected only study-relevant behavioral logs (diet, exer-
cise, and glucose values, where applicable) and did not
require participants to enter national identification numbers or
unrelated personal data. Access to the administrative interface
was restricted to authorized study staff via password-protec-
ted accounts. Exported datasets were deidentified prior to
analysis and stored on encrypted, access-controlled institu-
tional computers. Any participant quotations used in reporting
were anonymized.

As communication also occurred within closed WeChat
groups, residual privacy risks inherent to social messag-
ing environments could not be fully eliminated, including
participant-initiated screenshots or secondary sharing beyond
the research team’s control. To mitigate this, group mem-
bership was restricted to enrolled participants with manual
administrator approval, and participants were informed at
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enrollment not to disclose identifiable or highly personalized
information in the group chat.

Results

Quantitative Results

A total of 40 pregnant women completed the quantitative
component of the study, with 20 assigned to the intervention
group (experiential class plus online logging) and 20 to the
control group (experiential class only).

Baseline Characteristics

Baseline demographic and obstetric characteristics were
generally compared between groups (Table 1). The mean

Table 1. Baseline characteristics of participants (N=40).
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maternal age was 33.6 (SD 3.9) years in the intervention
group and 31.8 (SD 4.6) years in the control group. Gravidity
and parity were similar across groups (mean 1.75, SD 1.07
vs mean 1.85, SD 1.04; mean 1.4, SD 0.60 vs mean 1.3,
SD 0.66). Mean prepregnancy BMI was 21.9 (SD 1.6) in the
intervention group and 23.9 (SD 4.2) in the control group,
with mean corresponding prepregnancy weights of 58.0 (SD
4.8) kg and 62.7 (SD 9.9) kg. Height was also comparable
(mean 162.2, SD 6.1 cm vs mean 161.3, SD 6.0 cm). The
proportion of primiparas was slightly lower in the interven-
tion group (26/40, 65% vs 32/40, 80%). Mean gestational age
at delivery was 39.1 (SD 1.0) weeks in the intervention group
and 39.1 (SD 1.2) weeks in the control group. No statisti-
cally significant differences were observed between groups at
baseline.

Characteristic

Intervention (n=20) Control (n=20)

Age (y), mean (SD)

Gravidity, mean (SD)

Parity, mean (SD)

Height (cm), mean (SD)

Prepregnancy weight (kg), mean (SD)
Prepregnancy BMI, mean (SD)

Primiparity, n (%)

Gestational age at delivery (wk), mean (SD)

33.6(3.9) 31.8 (4.6)
175 (1.07) 1.85 (1.04)
1.4 (0.60) 1.3 (0.66)
162.2 (6.1) 161.3 (6.0)
58.0 (4.8) 62.7(9.9)
219 (1.6) 239 (4.2)
13 (65) 16 (80)
39.1 (1.0) 39.1(1.2)

Incremental Effects of Online Logging on
Maternal Knowledge, Health Practices, and
Satisfaction

At the postintervention assessment, women in the intervention
group demonstrated significantly higher knowledge scores,
stronger adherence to healthy practices, and greater satisfac-
tion with services compared with the control group (Table 2).

The mean knowledge score was 6.8 (SD 0.9) in the
intervention group and 5.2 (SD 1.1) in the control group,
corresponding to a mean difference of 1.6 points (95% CI
0.8-2.4). Correct response rates for specific domains were
also consistently higher: weight management (18/20, 90%
vs 13/20, 65%; risk difference 25%, 95% Cl 4%-46%),
gestational diabetes prevention (19/20, 95% vs 12/20, 60%;
risk difference 35%, 95% Cl 15%-55%), and anemia
recognition (16/20, 80% vs 11/20, 55%; risk difference 25%,
95% CI 3%-47%).

Intervention participants also showed stronger adherence
to recommended practices. The mean composite adherence
score was 3.3 (SD 0.7) in the intervention group compared
with 2.3 (SD 0.9) in the control group (mean difference 1.0,
95% CI 0.4-1.6). Dietary adherence (=5 days per week) was
achieved by 17 out of 20 (85%) intervention participants
versus 12 out of 20 (60%) controls (risk difference 25%,
95% CI 2%-47%). Similarly, 16 out of 20 (80%) intervention
participants engaged in regular exercise versus 11 out of
20 (55%) controls (risk difference 25%, 95% CI 3%-47%),
and 17 out of 20 (85%) intervention participants reported
consistent supplement use versus 10 out of 20 (50%) controls
(risk difference 35%, 95% CI 12%-58%). Knowledge sharing
with family members was also more common (16/20, 80%
vs 13/20, 65%), although the risk difference (15%, 95% CI
—8% to 38%) included 0, suggesting that this trend was not
statistically robust.

Table 2. Maternal knowledge, behavior adherence, and service satisfaction between groups at postintervention assessment.

Control (n=20) Mean/risk difference (95% CI)

Indicator Intervention (n=20)
Mean knowledge score (0-7), mean (SD) 6.8 (0.9)

Weight management knowledge correct, % 90

GDM?® prevention knowledge correct, % 95

Anemia recognition correct, % 80

Composite behavior score (0-4), mean (SD) 3.3(0.7)

Dietary adherence (=5 d/wk), % 85

Exercise adherence (=3 times/wk), % 80

52(1.1) 1.6 (0.8 t02.4)
65 25 (4 to 46)

60 35 (15 to 55)
55 25 (310 47)
23(0.9) 10 (04 to 1.6)
60 25 (2 t0 47)

55 25 (310 47)
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Indicator Intervention (n=20) Control (n=20) Mean/risk difference (95% CI)
Regular supplement use, % 85 50 35 (12 to 58)

Health knowledge sharing with family, % 80 65 15 (-8 to 38)

Overall satisfaction score (1-5), mean (SD) 4.6 (0.5) 4.0 (0.6) 0.6 (0.2t0 1.0)

Clarity of provider communication, % 100 90 10 (-5 to 25)

Respect for personal needs, % 100 85 15 (-1 to 31)

Receipt of personalized advice, % 95 70 25 (6 to 44)

Overall satisfaction, % 95 80 15 (4 to 34)

3GDM: gestational diabetes mellitus.

Service experience outcomes also favored the intervention
group. Overall satisfaction scores were higher (mean 4.6,
SD 0.5 vs mean 4.0, SD 0.6; mean difference 0.6, 95%
CI 0.2-1.0). A higher proportion of intervention participants
reported clear communication (20/20, 100% vs 18/20, 90%;
risk difference 10%, 95% CI —5% to 25%) and respectful
care (20/20, 100% vs 17/20, 85%; risk difference 15%, 95%
CI -1% to 31%), though the 95% CI included 0. Receipt
of personalized advice (19/20, 95% vs 14/20, 70%; risk
difference 25%, 95% CI 6%-44%) was consistently higher
in the intervention group. Overall service satisfaction reached
19 out of 20 (95%) in the intervention group compared with
16 out of 20 (80%) in controls (risk difference 15%, 95% CI
—4% to 34%).

Across all knowledge, health practices, and service
experience indicators, mean values and proportions in the
control group were consistently lower than those in the
intervention group, indicating a general trend favoring

Table 3. Maternal and neonatal outcomes.

the addition of online logging, although some confidence
intervals crossed 0.

Effect on Maternal and Neonatal Outcomes

Clinical outcomes were exploratory. Given the pilot sample
size, the study was not powered to detect differences
in maternal or neonatal end points; therefore, between-
group differences should be interpreted as preliminary and
hypothesis-generating rather than evidence of clinical benefits
(Table 3). Mean labor duration was 7 hours 36 minutes (SD
247 min) in the intervention group compared with 8 hours
11 minutes (SD 255 min) among controls. Postpartum blood
loss was lower in the intervention group (mean 398, SD 105
ml vs mean 447, SD 138 ml). Moderate-to-severe perineal
trauma occurred in 8 out of 20 (40%) intervention participants
versus 10 out of 20 (50%) controls. No clear differences
were observed for cesarean section rates (10/20, 50% vs 9/20,
45%).

Outcome

Intervention (n=20)

Control (n=20)

Weight gain (kg), mean (SD)
Postpartum blood loss (ml), mean (SD)
Labor duration, mean (SD)

Perineal trauma (=II), n (%)

Cesarean section, n (%)

Preterm birth, n (%)

Neonatal birth weight (g), mean (SD)
Low birth weight, n (%)

Neonatal asphyxia, n (%)

Macrosomia, n (%)
Congenital malformation, n (%)

12.2 (4.8) 11.33.7)
398 (105) 447 (138)
7 hr 36 min (247 min) 8 hr 11 min (255 min)
8 (40) 10 (50)

10 (50) 9 (45)

2 (10) 2(10)
3286 (431) 3269 (449)
L(5) L(5)

1(5) 15

0(0) 000

0(0) 0

For neonatal outcomes, mean birth weight was 3286 (SD 431)
g in the intervention group and 3269 (SD 449) g in the control
group. Low birth weight occurred in 1 out of 20 infants
(5%) in each group, and neonatal asphyxia was also reported
once in each arm. No macrosomia or congenital malforma-
tions were observed. Because these events were rare and
the sample size was small, the absence of adverse neonatal
outcomes should not be attributed to the intervention.
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Qualitative Results: Mechanisms of

Change

Thematic analysis of postintervention interviews revealed
3 interrelated mechanisms of change through which the
experiential class and online logging intervention shaped
women’s experiences and practices: (1) empowerment and
self-efficacy, (2) practice and persistence, and (3) systematic
and environmental support.
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Empowerment and Self-Efficacy Mechanism

Women consistently described gaining reassurance, confi-
dence, and emotional support through the acquisition of
knowledge, social interaction, and guidance from provid-
ers. These processes collectively enhanced their sense of
self-efficacy. Clear explanations of physiological changes,
delivery processes, and preparation for procedures reduced
fear and built confidence:

THET X LR )E, WEETEFHEIET ...
THBTZEXNEEZFLEHBEISODH . (Afer
learning this knowledge, to be honest, I was no longer
that afraid... once I understood what to expect, I felt
much more confident about giving birth.) [WDKO02]

also

Information about managing pregnancy risks

alleviated stress and created a sense of control:

B —HIREI T2, HAAEZUETEZS], 2T
INEEJEERAA A T o (Through the one-day
course clinic, I learned how to control it, and my
psychological stress was much less.) [WDKO1]

Beyond knowledge, women valued social interaction and
trust in providers, which contributed to both informational
and emotional empowerment:

HHEERE A, AEFT, THELEX T/ MNLEL
HIBEAR . (In the group we interacted and learned
from each other, and I even made a few good friends.)
[DKOS]

B IED_LEEFN] T —TMRABIZFF, EAEA]
HERHEBEIEH R BELFHIZEE. (First of all, it
gave us a great deal of confidence, because we knew
that as long as we followed the doctor’s advice, there
would be good outcomes.) [DK19]

These accounts suggest that individual empowerment was
reinforced by collective efficacy. Peer support and shared
learning strengthened the women’s confidence to engage in
healthy practices, laying the foundation for sustained practice
change.

Practice and Persistence Mechanism

Building on enhanced self-efficacy, women described
attempts to implement healthy practices, such as diet-
ary adjustments, exercise, and blood glucose monitoring.
Self-discipline and perseverance were recurrent themes, but
the sources of motivation differed between groups. In the
control group, women primarily relied on their own will-
power:

ERT). IRELIMET 28 TH 1 BNRF LR, B
K LE—BFBEEHRENFH=20. (I relied on will-
power... in the class they gave us the Baduanjin
exercises, and basically I practice them two or three
times a week.) [WDKO03]
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In the intervention group, accountability and continuity
through logging and interaction with providers or peers were
emphasized:

REEFNZLENTEE, HUEENETZL%
FAEITF, (HARTIRZEE), TARTIEZNE.. AT
LA X MFAEE.  (Health care staff would monitor
us-for example, what we logged about food intake,
when we should exercise, when and how to add snacks.
This was really very good.) [DK09]

B E— 1N GHIRTRHE SEXE LRI B — M —
E, XHELEFEZRIFTF. (On your own it’s
really hard to keep going. Usually, you need a coach
or a partner, that way it’s much easier to stick with
it.) [DKO3]

Some intervention participants further described how
sustained practice became habitual, with long-term benefits
that even carried over into subsequent pregnancies:

AR I —SE. . TEHEFBRIATAT IR, FEI0MEHS
E— B EER.. TEH—FY 21 XTETEM ? &
7F21 Xidim, AU /EEIRIG BT T —/# B4
7T . (For example, now I'm pregnant with my second
child... when they tested my blood, everything was
normal. There’s that saying about the 21-day rule-if
you stick to something for 21 days, afterwards it
becomes a natural routine.) [DK04]

We interpreted such statements as perceived trajectories
of practice changes rather than verified long-term outcomes
because the logging and quantitative assessment occurred
only within the first week.

Women also noted reviewing their own past logging
records to reinforce ongoing practices change:

R BB FI 2RI T IR A T
BB =B ERIBICRZC FiZEZ 2 ?(I often look back
at the photos I logged during pregnancy...and compare
how my meals are balanced now versus back then.)
[DKO5]

These narratives suggest that participants perceived the
logging component as increasing accountability and short-
term persistence over the 7-day period. However, given the
brief intervention and follow-up window, sustained practice
maintenance or habit formation cannot be established in this
study.

Systematic and Environmental Support
Mechanism

Despite strong self-efficacy, participants emphasized that
practice changes were shaped and sometimes constrained by
systemic and environmental factors. Work schedules, family
roles, and institutional arrangements acted as either facilita-
tors or barriers. For instance, lack of time due to work
hindered adherence:
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IXBATETHE, TUHXEE, BIRIEFLTRE, #
Gt RATIEES), XET . (My meal times are
irregular-after work it’s too late, dinner ends up being
very late, and then there’s no time to exercise. That’s a
real bottleneck) [DKO02]

On the other hand, adherence can also be influenced by
family:

FAMIAFIENT 4. FREANLXGFHHZEX
PFELEX—, AT EIRIFEFFAT. (I just eat
whatever my family cooks... fortunately, they are very
health-conscious, so it’s easy for me to stick with it.)
[WDKO04]

Institutional factors such as class timing also created
participation barriers:

BHIAHREZEEF VA AL — =, MEEE
R Z X R, BLATE FERAXIES . (It
would be better on weekends, but the sessions were
often on Tuesdays or Thursdays, which really wasn’t
the most convenient.) [WDKO07]

These findings illustrate that even when women were
motivated and empowered, insufficient system-level support
could undermine the sustainability of practices, whereas
strong family and institutional backing enabled empowerment
and practices to translate into lasting change.

Discussion

Principal Findings

This mixed methods study evaluated the feasibility and
short-term, preliminary effects of integrating experiential
antenatal classes with a 7-day digital logging component in
a district-level maternal and child health institution setting in
Beijing. We observed short-term improvements in mater-
nal knowledge, selected self-reported practices, and serv-
ice satisfaction, alongside underpowered and nonsignificant
clinical trends (such as reduced labor duration and postpar-
tum blood loss). Thematic analysis further illuminated a
chain of mechanisms of change: self-efficacy was enhanced
collectively by knowledge from experiential learning and
interpersonal interaction and, in turn, translated into daily
health practices under the influence of external supports or
barriers. Together, these results provide new evidence that
bridging participatory education with digital accompaniment
can address persistent gaps in maternal health promotion.

Comparison With Existing Evidence

The quantitative analysis demonstrated a significant
incremental effect provided by experiential classes and online
logging on the knowledge and practices of participants in
the intervention group. The further enhancement of these 2
indicators could be associated with each other. Knowledge
gains are driven by feedback loops enabled by online logging
practices. For example, women posting photos of meals
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or asking doctors questions via WeChat allow doctors or
peers to correct misconceptions or address individual gaps.
This is consistent with recent literature. For instance, He
et al [32] found that WeChat-based prenatal education’s
real-time communication between patients and clinicians
enables clarification of misunderstandings and strengthens
comprehension. Wu et al [33] demonstrated that caregiver
feeding knowledge was improved not just through message
delivery but through caregiver queries and interactions in
online groups. Furthermore, regular practices facilitated by
online logging can be seen as an extension of experiential
learning. Concrete action and reflection can deepen under-
standing and embed skills in daily routines, helping knowl-
edge “stick” in practice [16].

The intervention group’s superior behavioral outcomes
suggest that the digital logging component reinforced
continuity of support. However, the results from similar
digital interventions are mixed: some trials show strong
improvements in adherence and dietary or gestational weight
outcomes, whereas others report minimal or no practice
changes beyond standard care [34-36]. Our qualitative
findings suggest another contributing mechanism: digital
logging made shared goals more explicit, and therefore,
participants reported feeling socially motivated. It aligns with
the concept of collective efficacy, where group norms and
peer visibility contribute to sustained practices. Studies in
participatory interventions show that when group members
believe in shared capability and observe others’ progress,
adherence is more likely [37,38].

Although differing in scale, participants in both control
and intervention groups reported that gaining knowledge
through antenatal education helped reduce nervousness and
fear. In our quantitative results, both groups rated high
satisfaction with services. This finding resonates with other
studies of interactive or group-based antenatal education
(small classes, discussions, etc), such as Augar et al [39] and
Brixbal et al_[40]. There is also evidence that good satis-
faction contributes to continuity of care and positive health
outcomes [41,42]. These mechanisms are consistent with
contemporary ANC guidance that places women’s experi-
ence, communication quality, and continuity of support at the
center of care [11].

Additionally, participants in our study reported that
both external and environmental conditions inhibited and
facilitated practice change. This is consistent with qualita-
tive evidence. For example, Escafiuela Sanchez et al [43]
show that even when women have awareness and motiva-
tion, social norms, stigma, and poor interaction with health
care professionals often block effective weight management
practices. Similarly, Jhaveri et al [44] in Uttar Pradesh find
that structural opportunity barriers, such as lack of transport,
limited food availability, and financial constraints, prevent
pregnant women from translating knowledge into consistent
nutrition, ANC attendance, or supplement intake. These
findings reinforce that didactic changes (knowledge alone)
are insufficient and practice changes depend critically on
environmental support and opportunity.
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Implications for Practice and Policy

The convergence of quantitative improvements and qualita-
tive insights underscores the feasibility of scaling this model
in urban ANC settings. The intervention required minimal
additional resources beyond routine classes, leveraging an
existing and widely adopted digital platform (WeChat) for
continuity of care. As China continues to prioritize mater-
nal and child health under the Healthy China 2030 strategy,
integrating participatory education with digital reinforcement
could serve as a cost-effective approach to optimize antena-
tal services, particularly in tertiary hospitals where patient
volume and complexity are high. Furthermore, the qualita-
tive findings identified emotional reassurance, trust, and peer
connection as important dimensions of care that are not
adequately captured by traditional clinical indicators but are
essential for improving service quality and women’s lived
experiences. However, we must acknowledge that scalability
may differ substantially outside urban district hospitals. In
rural or low-connectivity areas, limited internet access, lower
smartphone penetration, and constrained staffing may reduce
feasibility or require alternative modalities (eg, SMS text
messaging—based prompts, offline-capable tools, or commun-
ity health worker support). Implementation should be adapted
to local digital infrastructure and population needs rather than
assumed transferable from an urban, digitally literate sample.

Strengths and Limitations

To our knowledge, this is the first study integrating experien-
tial antenatal classes with digital logging in maternal health
promotion. The mixed methods design not only allowed for
outcome measurement but also provided explanatory insights
into mechanisms of change. By situating the intervention
in a district-level maternal and child health hospital rather
than a tertiary setting, the study reflects the real-world
context where most women receive ANC, thereby enhancing
external validity. The intervention itself was low cost and
built on existing tools such as WeChat, making it adaptable
and scalable in diverse settings. Moreover, outcomes were
assessed across multiple dimensions, including knowledge,
practices, satisfaction, and clinical indicators, broadening the
evaluation scope and practical relevance of findings.

Nonetheless, limitations should be acknowledged. The
modest sample size and quasi-experimental design without
randomization limit statistical power and raise the possibility
of residual confounding. In addition, knowledge, practices,
and satisfaction were assessed only once post intervention,
and the digital logging component was restricted to a short
7-day period, leaving the long-term sustainability uncertain.
Furthermore, implementation relied on clinicians’ voluntary
after-hours engagement to provide feedback, which may
affect scalability under routine service conditions. When
scaled, this model may require explicit workflow design
(eg, protected time, standardized feedback templates, tiered
escalation rules, or task-shifting to nurses/health educators) to
avoid increasing clinician burden. Semiautomated reminders
and rule-based feedback could preserve responsiveness while
reducing manual workload but should be evaluated for safety
and acceptability. Finally, participants were recruited from
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a single district-level hospital in Beijing, which may limit
generalizability to other regions or lower-level facilities.

In addition, internal validity threats should be consid-
ered. First, the nonrandomized allocation and the small
sample size increase the risk of selection bias and residual
confounding (eg, baseline motivation, family support, and
prior digital health engagement). Second, contamination is
possible if participants shared information across groups.
Third, key behavior outcomes relied on self-report and may
be influenced by social desirability or Hawthorne effects.
Future studies should use randomized (or cluster-random-
ized) designs with allocation concealment where feasible,
incorporate objective behavioral indicators (eg, wearable
activity data or clinic-verified glucose logs), and include
longer follow-up periods to assess maintenance.

Equity considerations are also important. The digital
component may preferentially benefit women with higher
digital literacy, stable smartphone access, and supportive
household environments. Women with limited autonomy,
heavy caregiving/work burdens, or privacy concerns may be
less able to log consistently or engage in provider messag-
ing. Future implementation should include equity-oriented
adaptations (eg, simplified logging, optional voice input,
family-inclusive education when appropriate, and alternative
low-tech reinforcement pathways).

Future Directions

Future studies can test longer logging periods (eg, 4-12
wk) and/or periodic “booster” check-ins (eg, weekly prompts
or trimester-based logging windows) to evaluate mainte-
nance, burden, and engagement trajectories over time.
Future research should evaluate this combined model in
larger, multisite randomized controlled trials with longer-term
follow-up to determine the sustainability of effects. Incor-
porating objective measures of practice changes, such as
wearable physical activity trackers or biochemical indicators,
would enhance validity beyond self-reported outcomes. Given
that external and family environments strongly influence
maternal practices, future studies should also explore
family-inclusive education models. Moreover, investigating
adaptation in resource-constrained settings will be essential
for assessing scalability and equity. Finally, research into
the mechanisms behind digital logging, such as accountabil-
ity, social motivation, and feedback loops, could inform the
design of more targeted and effective digital components.

Conclusion

This study provides preliminary evidence that integrating
experiential antenatal classes with digital logging is a
feasible, acceptable, and potentially effective model for
promoting maternal health practices in China. The inter-
vention improved knowledge, adherence, and satisfaction,
with qualitative insights clarifying mechanisms of practice
changes. While further research with larger samples is
needed, the combined experiential-digital model offers a
promising pathway for bridging the gap between knowledge
and sustained health practices in ANC.
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