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Introduction: Antenatal education is essential to reducing maternal mortality. However,
limited access and time constraints reduce participation in conventional pregnancy classes.
This study aims to evaluate the effectiveness of a hybrid antenatal education model in
improving pregnant women's knowledge, attitudes, and practices (KAP) regarding maternal
care.

Methods: A quasi-experimental study with a pretest-posttest control group design was
conducted among 60 pregnant women in Magelang, Indonesia, from April to July 2024.
Participants were randomly assigned to either a hybrid intervention group or a conventional
care group. Data were collected at three time points and analyzed using Paired T-Tests,
Independent T-Tests, and GLM-Repeated Measures.

Results: The intervention group showed significant improvements in knowledge, attitudes,
and practices (p< .005). The effect size was strongest for knowledge (Partial Eta Squared
n?=0.783). Age was identified as a confounding factor affecting practice (p=0.008).
Conclusion: The hybrid antenatal education model significantly enhances maternal health
behaviors, particularly knowledge, and provides a sustainable educational strategy. It is
recommended for broader implementation in urban healthcare settings to improve antenatal
care engagement and outcomes.
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INTRODUCTION

Maternal health is a key indicator of a country’s healthcare system quality (1). Indonesia's maternal mortality
rate stands at 305 per 100,000 live births—well above the SDG target of fewer than 70 by 2030 (2). The leading
causes of maternal death include postpartum hemorrhage, hypertensive disorders in pregnancy, and infections (3,4).

Appropriate antenatal care behavior is a critical determinant in reducing maternal complications and
mortality (5,6). This behavior encompasses the domains of knowledge, attitude, and practice concerning maternal
health (7). Adequate knowledge of pregnancy danger signs can increase maternal preparedness for obstetric
emergencies (8,9).

Traditional antenatal education through pregnancy classes has long been implemented in Indonesia.
However, access barriers, time constraints, and limited resources hinder its effectiveness (10,11). Study found that
only 54.3% of pregnant women routinely attended conventional classes (12), mainly due to scheduling conflicts and
distant locations (13,14). As technology advances and societal behavior shifts post-COVID-19, a hybrid approach
that integrates both face-to-face and online methods emerges as a promising alternative to improve participation and
educational effectiveness in maternal health (15,16).

In recent years, digital health interventions have significantly developed to improve access and quality of
antenatal care (17,18). In Indonesia, the use of digital technology for maternal health has gained increasing attention.
Rahmawati’s study revealed that 78.4% of pregnant women in urban areas have access to smartphones and the
internet—representing a substantial potential for digital-based maternal health education (19). Nonetheless, digital
disparities remain a challenge, thus a hybrid model offers a more inclusive solution (20,21).

The hybrid class model combines face-to-face sessions with online education.(22,23) According to Wallace
et al. (2023), highlights the need for evidence-based and credible online antenatal courses, grounded in andragogical
principles, relevant to educators and policymakers, and responsive to millennials’ demand for reliable information
and diverse learning needs (24). In the maternal context, Zhou et al. (2021) reported that hybrid interventions led to
a 37.5% improvement in antenatal care adherence and an 18.2% reduction in pregnancy complications (25).

Research on the effectiveness of hybrid classes in improving maternal care behavior in Indonesia is still
limited. Previous studies, such as those by Kurniasari and Faizah (2020), focused on online education to enhance
knowledge (26), but did not evaluate the hybrid model's effect on knowledge, attitude, and practice simultaneously.

This study aims to assess the impact of hybrid antenatal education on pregnant women’s behavior—including
knowledge, attitude, and practice—in Magelang City. By evaluating the effectiveness of this approach, the study
seeks to inform adaptive and effective maternal health education strategies in the digital era.

METHOD

This study employed a quasi-experimental pretest-posttest control group design to evaluate the effect of
hybrid antenatal education on maternal behavior (knowledge, attitude, and practice). The study was conducted in
three community health centers in Magelang City from April to July 2024. The locations were selected based on their
provision of antenatal classes and pregnant women's participation rates.

The study population comprised 320 pregnant women receiving antenatal care during the study period. The
sample size was determined using a two-group hypothesis test formula, with significance level a = 0.05, power =
0.80, standard deviation = 4.3, and minimum meaningful mean difference = 2.5. The minimum required sample was
27 participants per group, with a 10% anticipated dropout rate, resulting in 30 participants per group. Thus, a total of
60 respondents were recruited: 30 in the intervention group and 30 in the control group. Random sampling was
conducted using Microsoft Excel's RAND) function. Eligibility criteria included gestational age >14 weeks, ability
to read and write, access to a smartphone and WhatsApp, and participation in facility-organized antenatal classes.

The intervention group received a hybrid class consisting of digital education (videos and modules),
WhatsApp group support for 4 weeks (week 2 to week 5), and one initial face-to-face session. Topics included
pregnancy, childbirth, postpartum care, and newborn care. The control group attended standard in-person classes
provided by healthcare facilities.

Structured questionnaires measured knowledge (15 multiple-choice items), attitude (12 Likert-scale items),
and practice (15 frequency-scale items). The instruments were validated by a panel of five experts in maternal health,
public health education, and biostatistics, who evaluated item relevance, clarity, and cultural appropriateness. Internal
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consistency was confirmed with Cronbach’s alpha values indicating good reliability: knowledge (o = .82), attitude (a
= .85), and practice (o = .88). These coefficients exceed the recommended minimum threshold of .70, confirming
satisfactory reliability for research purposes. Data were collected at three stages: 1st (week 1), 2nd (week 6), and 3rd

assessment (week 8) to evaluate sustained impact.

SPSS version 26 was used for data analysis. Paired T-tests assessed within-group changes, Independent T-
tests compared groups, and GLM-Repeated Measures examined time effects and group-time interactions. A p-value
<0.05 was considered statistically significant.

Ethical Approval

Ethical approval was obtained from the Health Research Ethics Committee of Universitas Jenderal Achmad
Yani Yogyakarta (SKep/350/KEPK/X1/2022). Informed consent was secured from all participants, and data
confidentiality was strictly maintained

RESULTS

Complete description of maternal characteristics is shown in Table 1:

Table 1. Characteristics of Pregnant Women in Magelang City

Variable/Group Intervention (N=30) Control (N=30)
f % f %

Age

- High-Risk Pregnancy 4 13 1 33

- Not High-Risk Pregnancy 26 86.7 29 96.7
Education

- Elementary - Secondary 23 76.7 23 76.7

- Higher Education 7 23.3 7 23.3
Occupation

- Unemployed 7 233 11 36.7

- Employed 23 76.7 19 63.3
Income

- <Minimum Regional Wage 13 433 14 46.7

- > Minimum Regional Wage 17 56.7 16 533
Number of Pregnancies

- Primigravida 16 533 6 20

- Multigravida 14 46.7 24 80

The study included 60 pregnant women, equally divided into intervention and control groups (30 each), with
most participants in the non-risk age category (86.7% vs. 96.7%), having primary to secondary education (76.7% in
both), employed (76.7% vs. 63.3%), and reporting an income at or above the regional minimum wage (56.7% vs.
53.3%), while a significant difference was noted in gravidity, as the intervention group was predominantly
primigravida (53.3%) and the control group predominantly multigravida (80%).

Table 2. Distribution of Maternal Behavior Variables

Variable/ Intervention Control

Assessment Mean SD Min. Max. Mean SD Min. Max.
Knowledge
I 8.70 1.725 6 12 8.83 1.464 6 12
2nd 11.30 1.208 9 13 9.60 1.133 8 12
3 13.40 0.615 12 15 10.03 0.890 9 12
Attitude
I 37.50 2.129 34 42 36.83 1.621 34 41
2nd 42.27 2.132 37 45 38.20 1.627 35 41
3 45.80 1.349 43 48 40.53 1.634 37 43

Page | 1183



Media Publ. Promosi Kesehat. Indones 8(10): 1181-1190

Practice

1% 53.20 4.693 41 60 52.43 3.919 43 58
2nd 57.53 3.277 48 62 54.87 3.037 48 59
3 63.47 1.697 59 66 56.90 2.339 53 63

Table 2 shows that the intervention group demonstrated greater improvements in knowledge (8.70 to 13.40),
attitude (37.50 to 45.80), and practice (53.20 to 63.47) compared to the control group, which showed only modest
gains. Reduced standard deviations (knowledge = 0.615; attitude = 1.349; practice = 1.697) and consistently higher
minimum and maximum values at posttest 2 further confirm the effectiveness of the intervention in enhancing
maternal health behaviors.

Table 3. Paired T-Test Result

Variable/ Intervention Control
Assessment Mean Diff + SD Sig. Mean Diff + SD Sig.
Knowledge 1 2nd 2.600+1.354 .001 0.767+0.898 .001
2nd 3 2.333+1.061 .001 0.433+0.568 .001
Attitude 1 2nd 4.767+£2.161 .001 1.367+1.273 .001
2nd 3 3.533+1.978 .001 2.333+1.470 .001
Practice 1 2nd 4.333+2.073 .001 2.433+1.654 .001
2nd 3 5.93342.612 .001 2.033+1.691 .001

The statistical analysis presented in Table 3 revealed an upward trend in both groups. Paired t-test results
confirmed significant improvements (p < .005) across all behavioral variables—knowledge, attitude, and practice—
from the first to the second and from the second to the third assessment in both groups. However, the intervention
group demonstrated substantially greater mean differences, indicating a more pronounced learning effect of the hybrid
method.

Table 4. Independent T-Test Result

Variable/ Intervention  Kontrol Mean Diff Sig.

Assessment Mean+SD MeanSD

Knowledge 1+ 8.70£1.725 8.83+1.464 0.133 748
2nd 11.30+1.208 9.60+1.133 1.700 .001
3w 13.63+0.615 10.03+0.890 3600 .001

Attitude 1+ 37.50+2.129 36.83+1.621 0.677 178
2nd 42.27+£2.132 38.20+1.627 4.067 .001
3w 45.80+1.349 40.53+1.349 5.267 .001

Practice 1+ 53.20+4.693 52.43+£3.919 0.767 495
2nd 57.53+£3.277 54.87+3.037 2.667 .002
3w 63.47+1.697 56.90+2.339 6.567 .001

Independent t-test results indicated that although both groups began with comparable first assessment scores
(p > .05), significant differences emerged at the second assessment and became more pronounced at the third
assessment across all variables (p < .005 for knowledge and attitude). These findings support the superiority of the
hybrid approach in enhancing maternal health behaviors compared to conventional methods.

Table 5. GLM-RM Fixed Model Result

Dependent Variable Knowledge Attitude Practice
Sig. .004 .026 .001
Confounding None identified None identified Age (p =.008)
Difference in Improvement Between .001 .001 .001
Groups

1% to 2™ Assessment
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Sig. .001 .001 .002
Partial Eta Squared .612 .632 400
2Mt to 3 Assessment

Sig. .001 .001 .001
Partial Eta Squared 783 .626 .636

The GLM-RM test (Table 5) revealed significant effects of the intervention on maternal knowledge (p =
.004), attitude (p = .026), and practice (p < .001). No significant confounders were found for knowledge and attitude,
whereas age emerged as a significant confounder for practice (p = .008). Effect size estimates (Partial Eta Squared)
indicated strong impacts, particularly for knowledge (n?* =.783), followed by practice (n* = .636) and attitude (n* =
.626).

DISCUSSION

The findings confirm that the hybrid model—combining face-to-face sessions with online modules and
videos—significantly improved maternal behaviors in Magelang City. These results are consistent with studies by
Nurmala and Ahsan (2020), who emphasized the flexibility and broader reach of hybrid education, particularly for
employed urban mothers (27). The intervention group in this study, which included a majority of working women
(76.7%), demonstrated substantial improvements in knowledge. This highlights the need for online antenatal courses
that are credible, evidence-based, and grounded in andragogical principles, while remaining relevant to stakeholders
and responsive to millennials’ demand for reliable information and diverse learning needs (28).

The significant increase in knowledge in the intervention group (from 8.70 to 13.40), compared to the control
group (from 8.83 to 10.03), underscores the effectiveness of the hybrid model. A Partial Eta Squared of 0.783 indicates
a very large effect size, meaning that approximately 78% of the variance in knowledge acquisition can be attributed
to the hybrid intervention, which highlights its substantial educational impact. This result is supported by Widiastuti
etal. (2021), who found that hybrid educational interventions provide continuous access to learning materials through
modules and videos that can be revisited after face-to-face sessions, facilitating deeper learning and longer knowledge
retention (29). The combination of in-person meetings and digital resources enables pregnant women in Magelang
City to acquire knowledge through multiple learning modalities tailored to their preferences and learning styles.
Similarly, Mulyani et al. (2023) demonstrated that the use of Augmented Reality (AR) in health education
significantly enhanced knowledge of healthy lifestyles among pregnant women (30).

The greater change in attitude observed in the intervention group (from 37.50 to 45.80) compared to the
control group (from 36.83 to 40.53) reflects the success of the hybrid model in fostering positive perspectives toward
antenatal care. According to Puspitasari and Rahmadhani (2022), the combination of social interaction during face-
to-face sessions and self-reflection through digital materials creates a conducive environment for attitudinal
transformation related to pregnancy care (31). In Magelang City, the integration of group discussions with
reinforcement through educational videos provided a more comprehensive learning experience than conventional
approaches.

In terms of practice, the intervention group demonstrated substantial improvement (from 53.20 to 63.47)
compared to the control group (from 52.43 to 56.90), indicating the effectiveness of the hybrid approach in translating
knowledge into real-life actions. Setiawati and Mulyono (2023) highlighted that online-accessible video
demonstrations of antenatal care enable pregnant women to revisit techniques taught during face-to-face sessions,
thereby enhancing procedural understanding and confidence (32). The modules and educational videos provided
during the intervention allowed participants to repeatedly review the materials, strengthening both comprehension
and practical skills (33). Setyaningrum et al. (2023) also reported that Android-based pregnancy education
applications effectively improve maternal health behavior (34).

Results of the General Linear Model-Repeated Measures (GLM-RM) test demonstrated significant effects
of the intervention on all three behavioral aspects—knowledge (p = .004), attitude (p = .026), and practice (p <
.001)—confirming the superiority of the hybrid model over conventional approaches. Hernawati et al. (2021) noted
that hybrid interventions address the limitations of traditional educational models by applying blended learning
principles, which leverage the strengths of both face-to-face and digital modalities, resulting in more sustained
behavioral changes (35). The reduction in standard deviation values within the intervention group further indicates
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the effectiveness of the hybrid model in equalizing understanding and practice among pregnant women from diverse
backgrounds.

The finding that age was a significant confounder for practice (p = .008) highlights the importance of
considering this variable in implementing hybrid programs. Consistent with Putri and Handayani (2020), age
influences adaptability to technology and digital learning modalities, with younger pregnant women generally
adapting more readily to the online components of hybrid interventions (36). This underscores the need for tailored
strategies in designing hybrid antenatal programs to accommodate the varying needs of women across age groups.

The continued improvement from posttest 1 to posttest 2 in the intervention group indicates the long-term
effects of the hybrid approach. Ardianti and Sulistiani (2022) observed that the availability of digital materials
following face-to-face sessions provides ongoing reinforcement, supporting long-term retention of healthy behavior
37).

Digital health interventions, therefore, have the potential to enhance the effectiveness of antenatal care,
particularly in resource-limited settings.(38) The integration of face-to-face classes with digital content in Magelang
City demonstrates potential to reach a broader and more diverse population of pregnant women, including those with
time constraints due to employment or limited mobility during pregnancy.

These findings align with the global paradigm of digital health education (39,40), which emphasizes
accessibility, learner-centered approaches, and multimodal reinforcement to improve health literacy and behavioral
outcomes (41). By situating hybrid antenatal education within this broader framework, the study contributes not only
empirical evidence but also theoretical insights into how blended learning strategies can address maternal health
challenges in the digital era.(18,42)

Recommendations for Future Research

Future studies should prioritize longitudinal designs with extended follow-up periods and larger randomized
controlled trials to establish stronger causal relationships and assess sustained behavioral changes resulting from
hybrid antenatal education. Key priorities include developing age-stratified interventions to address confounding
effects, optimizing combinations of digital platforms, evaluating cost-effectiveness and scalability across diverse
healthcare settings, and examining effectiveness among high-risk pregnancies and rural populations.

CONCLUSION

Hybrid antenatal education interventions significantly improved all aspects of maternal health behavior
(knowledge, attitude, and practice), with the greatest impact observed in the knowledge domain. Behavioral changes
were progressive and sustained, as reflected by consistent improvements from pretest to posttest 2 and reduced
variance, which indicated increased uniformity. Age emerged as the only significant confounding factor, particularly
influencing practice. The hybrid model—combining face-to-face sessions with digital modules and videos—provides
superior accessibility, continuity of learning, and multimodal reinforcement, making it especially suitable for urban
pregnant women.

This study affirms that integrating conventional and digital methods results in more substantial and sustained
improvements in maternal health behaviors in the digital era. Health facilities and primary healthcare providers are
encouraged to adopt the hybrid education model in antenatal programs. Implementation should be supported by
locally adapted digital platforms, age-stratified intervention strategies, enhanced digital competence among
healthcare workers, and regular updates of comprehensive educational content. Program sustainability further
requires adequate funding and the active involvement of community health workers and local organizations to expand
outreach among pregnant women across the region.
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