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Objective - This study aimed to evaluate the effectiveness of a structured postnatal exercise module in enhancing maternal
independence during the postpartum recovery period.
Methods - A quasi-experimental study with a posttest-only control group design was conducted among 30 postpartum women
in Indonesia. The intervention group received a structured postnatal exercise module, while the control group received standard
postpartum care. Maternal independence was assessed using a questionnaire and observation checklist. Data were analyzed using
Chi-square tests and logistic regression analysis.
Findings - Maternal independence was significantly higher in the intervention group than in the control group. The module increased
the likelihood of maternal independence and demonstrated a strong effect on postpartum self-care capacity. The findings suggest
that structured educational support improves mothers’ confidence and ability to perform essential postpartum care independently.
Research limitations/implications - The relatively small sample size, purposive sampling technique, and single-site quasi-
experimental design may limit the generalizability of the findings. Future studies should employ larger multicenter samples,
randomized controlled designs, and longer follow-up periods to assess the sustainability of maternal independence and the broader
effectiveness of the intervention.
Practical implications - The findings support integrating structured postnatal exercise modules into routine postpartum care
programs to strengthen maternal self-care capacity and independence, particularly in resource-limited and geographically dispersed
settings.
Originality/value - This study provides evidence on the effectiveness of a structured postnatal exercise module in improving
maternal independence in Tanjungpinang, Indonesia. Unlike previous studies emphasizing predominantly clinical outcomes, this
research positions maternal autonomy and functional independence as important indicators of postpartum recovery.
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1. Introduction
The postpartum period represents a critical transition in the maternal health continuum, involving concurrent physiological recovery,

psychological adjustment, changes in family and social roles, infant feeding, newborn care, and substantial disruption of usual sleep and activity
patterns. Contemporary maternal-health frameworks increasingly recognize that recovery and support needs may extend beyond the conventional
six-week postnatal period and that postnatal health should be conceptualized in terms of physical, emotional, and social well-being rather than
the absence of morbidity alone (Souza et al., 2024; Wojcieszek et al., 2023). Zhao et al. (2023) demonstrated across 23 countries that the
quality of maternal and neonatal postnatal care remains highly heterogeneous and is strongly associated with the continuity and quality of care
received across the maternal-health continuum. These concerns are particularly important in Indonesia. A systematic review by Syairaji et al.
(2024) documented persistent maternal mortality and pronounced regional disparities despite substantial long-term reductions, indicating that
preventable maternal morbidity and mortality remain important health-system challenges. Nationally representative evidence further indicates
that although contact with skilled health professionals during the immediate postnatal period is relatively common, postnatal care following
discharge remains substantially less consistent and is associated with dimensions of women’s knowledge and empowerment (Sebayang et al.,
2022). Consequently, postnatal interventions should extend beyond clinical surveillance and strengthen women’s capacity to participate actively
and safely in their own recovery and newborn care.

A growing body of evidence identifies physical activity and appropriately prescribed exercise as potentially important components of
comprehensive postpartum recovery. Postpartum women may experience substantial fatigue and reduced participation in physical activity, with
perceived fatigue negatively associated with moderate and vigorous activity (Baattaiah et al., 2022). At the broader evidence level, DiPietro
et al. (2019) concluded that physical activity during pregnancy and the postpartum period provides important maternal-health benefits, while
a meta-analysis by Liu et al. (2020) found that exercise can reduce pregnancy- and postpartum-related fatigue, particularly when postpartum
programmes are sufficiently sustained and supervised. More recent syntheses provide additional evidence across multiple health domains.
Postpartum physical activity has been associated with improvements in depressive and anxiety symptoms (Deprato et al., 2025), maternal
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anthropometric outcomes (Gervais et al., 2025), and cardiometabolic health without evidence of detrimental effects on breast-milk quality or
quantity, infant growth, or maternal injury (Jones et al., 2025). Earlier systematic reviews similarly reported potential benefits of exercise-based
interventions for postpartum depressive symptoms (Carter et al., 2019), while physical activity during pregnancy has been associated with a lower
subsequent burden of postpartum depressive symptoms (Nakamura et al., 2019). Nevertheless, the effectiveness of postnatal exercise programmes
depends partly on intervention design and implementation. Mullins et al. (2021) identified considerable heterogeneity in postnatal exercise
interventions, including inconsistent adherence reporting and substantial variation in programme intensity, supervision, and duration. Exercise
specifically targeting the pelvic floor and abdominal musculature also appears clinically relevant; recent meta-analytic evidence indicates that
postpartum pelvic-floor muscle training can reduce the odds of urinary incontinence and pelvic-organ prolapse, while abdominal exercise may
improve inter-rectus distance (Beamish et al., 2025).

Despite these benefits, physical recovery alone does not adequately represent successful postnatal adaptation. Maternal confidence,
self-efficacy, knowledge, and practical competence influence women’s ability to implement recommended behaviours and manage everyday
postnatal responsibilities. Evidence from breastfeeding interventions provides a useful parallel. Galipeau et al. (2018) found that interventions
designed to improve breastfeeding self-efficacy produced measurable improvements during the early postpartum period, indicating that structured
support can influence women’s confidence in performing health-related maternal behaviours. Similarly, an integrated breastfeeding education
programme significantly improved breastfeeding self-efficacy and exclusive breastfeeding outcomes (Tseng et al., 2020), while mobile-based
postpartum education produced sustained improvements in breastfeeding self-efficacy (Vasegh Rahimparvar et al., 2024). Indonesian evidence
also demonstrates that maternal breastfeeding self-efficacy is associated with perceived milk sufficiency and favourable breastfeeding practices
(Sandhi et al., 2020). Such functional and psychological dimensions are important because adverse postpartum psychological outcomes may
affect maternal functioning, mother–infant interaction, breastfeeding, and multiple domains of infant development (Slomian et al., 2019).
However, the existing evidence base remains largely outcome-specific: exercise studies predominantly focus on physical fitness, fatigue,
anthropometric, pelvic-floor, cardiometabolic, or psychological outcomes, whereas educational interventions commonly focus on breastfeeding
knowledge and self-efficacy (Mullins et al., 2021; Beamish et al., 2025; Galipeau et al., 2018; Tseng et al., 2020). Comparatively limited attention
has been directed toward integrating structured postnatal exercise guidance with an explicit objective of strengthening maternal independence in
postnatal self-care and routine newborn-care activities. This fragmentation represents an important research gap, particularly in Indonesian
community settings where continuity of postnatal support after discharge remains suboptimal (Sebayang et al., 2022).

Accordingly, this study aims to develop and evaluate a structured postnatal exercise module designed to support postpartum recovery
while strengthening maternal independence during the early postnatal transition in Tanjungpinang, Kepulauan Riau, Indonesia. Rather than
conceptualizing postnatal exercise solely as a physical-fitness intervention, the proposed approach integrates structured exercise guidance
with practical education intended to increase women’s confidence and capacity to conduct appropriate postnatal activities. This approach
is consistent with evidence indicating that structured postpartum physical activity can improve multidimensional maternal outcomes (Jones
et al., 2025; Deprato et al., 2025; Beamish et al., 2025) and that systematically delivered maternal education can strengthen self-efficacy and
health-related behaviours (Tseng et al., 2020; Vasegh Rahimparvar et al., 2024). The study therefore contributes by connecting two previously
fragmented intervention domains—postnatal exercise and maternal capability development—and by generating context-specific evidence relevant
to maternal-health practice and postnatal programme development in Indonesia.

The remainder of this article is organized as follows. The subsequent section reviews the theoretical and empirical literature underpinning
postnatal exercise, maternal recovery, and maternal independence. The methodology section describes the research design, participants,
intervention procedures, measurement strategy, and analytical approach. The results section presents the empirical findings, followed by a
discussion interpreting the findings in relation to previous evidence and their implications for postnatal care. The final section summarizes the
principal conclusions, practical implications, study limitations, and directions for future research.

2. Critical Review
2.1 Theoretical and Conceptual Framework

Postpartum recovery is best understood as a multidimensional process rather than as the simple resolution of physiological changes following
childbirth. Contemporary postnatal-care frameworks emphasize the continuity of maternal and newborn care and recognize that a positive
postnatal experience requires attention to physical recovery, psychological well-being, functional capability, information needs, social support,
and women’s participation in decisions concerning their own health and newborn care (Wojcieszek et al., 2023; Zhao et al., 2023). This
perspective is particularly relevant in Indonesia, where persistent maternal mortality and substantial temporal and geographical disparities
indicate continuing weaknesses in the quality and continuity of maternal care (Syairaji et al., 2024). National evidence further demonstrates
that postnatal-care utilization is associated with dimensions of women’s empowerment, including knowledge and decision-making capacity
(Sebayang et al., 2022). Collectively, these findings support a conceptualization of postpartum recovery that extends beyond clinical surveillance
toward the development of women’s capability to manage routine postnatal demands.

Within this broader framework, maternal self-efficacy provides an important psychological mechanism through which knowledge, support,
and experience may be translated into maternal behavior. Leahy-Warren et al. (2012) demonstrated that maternal parental self-efficacy among
first-time mothers is closely related to social support and postnatal psychological health. This relationship is clinically important because
postpartum psychological difficulties can affect maternal functioning, mother–infant interaction, breastfeeding, and infant-related outcomes
(Slomian et al., 2019). Self-efficacy should therefore not be considered merely an attitudinal outcome; it represents a potentially important
component of women’s perceived capacity to undertake maternal and self-care responsibilities.

For the purposes of the present study, maternal independence is conceptualized as a multidimensional capability encompassing women’s
confidence and functional capacity to undertake appropriate postpartum self-care, mobility, personal hygiene, routine infant care, and everyday
recovery-related activities with progressively reduced dependence on external assistance. This conceptualization draws on evidence linking
maternal self-confidence with functional status (Bagherinia et al., 2017), maternal self-efficacy with postnatal psychological and parenting
outcomes (Leahy-Warren et al., 2012), and women’s empowerment with utilization of postnatal healthcare (Sebayang et al., 2022). Importantly,
the existing literature does not establish maternal independence as a single standardized theoretical construct. Rather, relevant dimensions
are distributed across studies of functional status, self-efficacy, breastfeeding, newborn-care competence, psychological health, and service
utilization. The conceptual framework adopted here therefore integrates these related domains without assuming that they are interchangeable.
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2.2 Empirical Evidence on Maternal Self-Efficacy and Postnatal Education

Educational intervention constitutes one of the most direct mechanisms for strengthening women’s knowledge and perceived competence
during the postpartum transition. Evidence from randomized intervention research indicates that education can influence both psychological and
functional outcomes. Bagherinia et al. (2017), for example, reported that an educational package for primiparous women improved maternal
functional status and self-confidence during the postpartum period. This finding is important because it suggests that structured education can
affect not only knowledge acquisition but also women’s perceived and practical capacity to manage postpartum responsibilities.

Comparable effects have been observed in specific domains of maternal care. In a randomized controlled study, Tseng et al. (2020) found
that an integrated breastfeeding education programme improved breastfeeding self-efficacy and exclusive breastfeeding outcomes. At a broader
evidence level, Guo et al. (2025) synthesized studies of newborn-care education and reported improvements across maternal self-confidence,
care knowledge, and breastfeeding-related behavior. These findings provide convergent evidence that structured educational interventions can
enhance maternal capability when educational content is connected to clearly defined postpartum tasks.

Nevertheless, the empirical literature remains conceptually fragmented. Breastfeeding education primarily evaluates feeding-specific efficacy
and behavior (Tseng et al., 2020), newborn-care programmes concentrate on infant-care knowledge and confidence (Guo et al., 2025), and broader
educational packages have often been evaluated in specific populations such as primiparous women (Bagherinia et al., 2017). Consequently,
improvement in a particular competence should not automatically be interpreted as evidence of comprehensive maternal independence. The
available evidence supports the modifiability of maternal confidence and functional capability, but provides considerably less evidence on
whether a structured intervention can simultaneously improve self-care, physical functioning, infant-care competence, and confidence in routine
postpartum activities. This distinction is central to the development of an integrated postnatal intervention.

2.3 Postnatal Physical Activity and Multidimensional Maternal Recovery

Physical activity and exercise constitute a second major component of postpartum recovery. An umbrella review by DiPietro et al. (2019)
identified substantial evidence supporting the health benefits of physical activity during pregnancy and the postpartum period. More specific
syntheses indicate that exercise can reduce pregnancy- and postpartum-related fatigue (Liu et al., 2020), while postpartum physical activity is
associated with improvements in maternal anthropometric outcomes (Gervais et al., 2025). These findings are relevant to maternal independence
because fatigue, physical deconditioning, and impaired functional capacity may constrain women’s ability to undertake routine self-care and
infant-care activities.

The potential benefits of postpartum activity extend beyond physical conditioning. Jones et al. (2025) found evidence concerning
cardiometabolic health, breastfeeding, maternal injury, and infant growth and development, supporting the broader safety and health relevance
of postpartum physical activity. Psychological outcomes have also received considerable attention. Meta-analytic evidence suggests that
exercise-based interventions can contribute to the prevention or reduction of postpartum depressive symptoms (Carter et al., 2019). Similarly,
Nakamura et al. (2019) identified an association between physical activity and postpartum depression, while a more recent systematic review and
meta-analysis examined the effects of postpartum physical activity on maternal depression and anxiety (Deprato et al., 2025). Taken together,
these findings suggest that appropriately designed physical activity may support recovery through interconnected physiological and psychological
pathways.

The evidence, however, does not justify treating “postnatal exercise” as a homogeneous intervention. Mullins et al. (2021) identified
substantial variability across postnatal exercise studies in intervention characteristics, adherence, and measured effects. Differences in frequency,
intensity, duration, modality, supervision, participant characteristics, and outcome definitions complicate direct comparison among programmes.
Similarly, contemporary evidence on postpartum mental-health outcomes indicates that the magnitude and consistency of effects depend on
characteristics of the physical-activity exposure and the underlying evidence base (Deprato et al., 2025). Thus, the critical question is not simply
whether postpartum exercise is beneficial, but which activities, doses, delivery strategies, and support mechanisms are sufficiently acceptable and
feasible to produce meaningful improvements in women’s everyday functioning.

This distinction has practical implications for intervention design. A postnatal exercise programme intended to increase maternal indepen-
dence should not be evaluated solely through anthropometric or cardiometabolic outcomes. Although such outcomes are clinically relevant
(Gervais et al., 2025; Jones et al., 2025), the intervention should also consider fatigue, confidence, behavioral adherence, and the functional
ability to undertake everyday maternal activities (Liu et al., 2020; Mullins et al., 2021). An integrated evaluation would therefore provide a more
comprehensive account of whether physical recovery translates into meaningful functional capability during the postpartum period.

2.4 Barriers and Facilitators to Postnatal Physical Activity

The translation of physical-activity recommendations into actual postpartum behavior is strongly shaped by women’s social, physical, and
environmental circumstances. Makama et al. (2021) identified multiple barriers and facilitators to healthy lifestyle behaviors among postpartum
women, demonstrating that participation is influenced by interacting individual, interpersonal, and contextual factors. Qualitative systematic
evidence similarly identifies time constraints, childcare responsibilities, fatigue, physical limitations, competing maternal priorities, social
support, access to information, and environmental conditions as important determinants of healthy eating and physical activity after childbirth
(Ryan et al., 2022).

Evidence from qualitative synthesis further illustrates that perceived barriers and enablers are embedded within women’s broader perinatal
experience rather than being reducible to a lack of motivation (McKeough et al., 2022). This has an important implication: merely informing
women that exercise is beneficial is unlikely to be sufficient. Recommendations need to be translated into activities that women perceive as
safe, manageable, compatible with caregiving responsibilities, and feasible within their daily routines. This interpretation is consistent with the
substantial adherence variation documented across postnatal exercise interventions (Mullins et al., 2021).

Behavior-change evidence provides additional support for this position. Lim et al. (2020) demonstrated that postpartum physical-activity and
healthy-eating interventions vary in effectiveness according to the behavioral strategies incorporated into intervention design. Consequently,
intervention content, delivery mechanisms, goal setting, practical instruction, monitoring, and strategies for incorporating activities into everyday
life may be as important as the exercise prescription itself. A structured postnatal exercise module can therefore be conceptualized as both a
physical-activity intervention and an educational-behavioral support mechanism.

Contextual adaptation is particularly important in Indonesia. Sebayang et al. (2022) showed that postnatal-care utilization is related to
dimensions of women’s empowerment, indicating that knowledge and decision-making capacity interact with healthcare engagement. At the
same time, the continuing burden and geographical heterogeneity of maternal mortality demonstrate that Indonesian maternal-health conditions
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cannot be assumed to be equivalent across communities (Syairaji et al., 2024). A locally implemented programme should therefore combine
standardized core content with sufficient contextual sensitivity to accommodate maternal capability, available support, service accessibility, and
everyday caregiving demands.

2.5 Research Gaps and Opportunities

The reviewed evidence reveals several important gaps. First, postpartum outcomes remain highly compartmentalized across the literature.
Physical-activity studies commonly emphasize depressive symptoms, fatigue, cardiometabolic outcomes, anthropometric measures, or other
health indicators (Carter et al., 2019; Liu et al., 2020; Gervais et al., 2025; Jones et al., 2025), whereas educational studies frequently focus
on breastfeeding, newborn-care knowledge, functional status, or maternal confidence (Bagherinia et al., 2017; Tseng et al., 2020; Guo et al.,
2025). Although each domain is relevant, this outcome-specific approach provides limited evidence regarding whether improvements across
these dimensions collectively translate into greater independence in women’s routine postpartum activities.

Second, evidence supporting education and physical activity has largely developed through parallel rather than integrated intervention
traditions. Educational interventions demonstrate that maternal confidence and practical competence can be modified (Bagherinia et al., 2017;
Tseng et al., 2020; Guo et al., 2025), while systematic reviews demonstrate the physical and psychological potential of exercise (DiPietro et al.,
2019; Carter et al., 2019; Deprato et al., 2025; Jones et al., 2025). However, the reviewed literature provides comparatively limited evidence on
interventions intentionally integrating structured postnatal exercise, practical education, self-efficacy enhancement, and functional maternal
capability within a single programme. Such integration represents an important opportunity because physical capacity without confidence may
not generate sustained behavior, while knowledge without feasible behavioral strategies may not translate into practice.

Third, intervention implementation remains constrained by adherence and contextual barriers. The heterogeneity reported across postnatal
exercise interventions (Mullins et al., 2021), together with evidence concerning physical, social, environmental, and caregiving barriers (Makama
et al., 2021; Ryan et al., 2022; McKeough et al., 2022), indicates that efficacy cannot be separated from feasibility. This supports the use of
clearly specified intervention components and behaviorally informed delivery strategies rather than generic recommendations to become more
physically active (Lim et al., 2020).

Finally, transferability to Indonesian community settings requires explicit evaluation. International evidence establishes the importance of
high-quality postnatal care (Zhao et al., 2023; Wojcieszek et al., 2023), but Indonesian evidence demonstrates distinctive challenges related to
maternal mortality, service utilization, empowerment, and geographical variation (Sebayang et al., 2022; Syairaji et al., 2024). The principal
research opportunity is therefore to develop and rigorously evaluate a contextually adapted postnatal exercise module in which maternal
independence is treated as a primary multidimensional outcome. Such an approach permits physical recovery, maternal self-efficacy, functional
capacity, and behavioral adherence to be examined as complementary dimensions rather than isolated endpoints. Conceptually, this moves
postpartum intervention research beyond a predominantly outcome-specific biomedical orientation toward an integrated model linking physical
activity, health education, maternal capability, and participation in postnatal self-management.

3. Method Innovation
3.1 Study Design

This study employed a quasi-experimental pretest–posttest control-group design to evaluate the effectiveness of a structured postnatal
exercise module in improving maternal independence during the postpartum period. A quasi-experimental approach was selected because the
intervention was evaluated under real-world service conditions without individual randomization, while the inclusion of a comparison group and
repeated measurements strengthened the assessment of intervention-related change. Pretest–posttest designs with non-equivalent comparison
groups are established quasi-experimental approaches for evaluating health interventions when randomized allocation is impractical or infeasible
(Handley et al., 2018). The design and reporting principles were also aligned with recommendations for transparent reporting of nonrandomized
evaluations (Des Jarlais et al., 2004).

The methodological innovation of this study lies in integrating structured health education with guided postnatal exercise within a single
intervention. Rather than treating exercise solely as a physical-activity prescription, the module combines illustrated educational materials,
progressive exercise stages, daily activity monitoring, and self-evaluation tools to facilitate the translation of knowledge into practical postpartum
behavior. This approach is consistent with evidence showing that postnatal exercise interventions vary substantially in their delivery, supervision,
and adherence, indicating the importance of structured implementation and monitoring (Mullins et al., 2021). The intervention was therefore
designed to address maternal knowledge, practical skills, behavioral engagement, and autonomy simultaneously.

3.2 Setting and Participants

The study was conducted in Tanjungpinang, Kepulauan Riau, Indonesia. Tanjungpinang is located within an archipelagic setting in which
geographical dispersion may affect the continuity and accessibility of maternal healthcare. National evidence from Indonesia indicates that
although postnatal contact with skilled health professionals is relatively common, postnatal care following discharge remains less consistently
utilized and is associated with dimensions of women’s knowledge, empowerment, and decision-making capacity (Sebayang et al., 2022). These
contextual conditions support the relevance of interventions that enable postpartum women to undertake appropriate self-care and newborn-care
activities with greater independence.

The study population comprised postpartum mothers within the first week following childbirth. Participants were eligible when they had
experienced a normal vaginal delivery, were clinically stable, were able to participate in postnatal exercise, and voluntarily agreed to participate
in the study. Women with clinical conditions that contraindicated participation in postnatal exercise were not included.

A total of 30 postpartum mothers were recruited using purposive sampling. The participants were divided equally between the intervention
group (n = 15) and the control group (n = 15). Both groups underwent baseline assessment before implementation of the intervention and
post-intervention assessment using the same maternal-independence outcome framework.

3.3 Sample Size Determination

The required sample size was estimated using the formula for comparing two independent proportions. Sample-size planning for comparative
studies should incorporate the expected difference between groups, the selected type I error rate, and the desired statistical power (Whitley
and Ball, 2002). The calculation used a two-sided confidence level of 95% (Zα/2 = 1.96), statistical power of 80% (Zβ = 0.84), an expected
proportion of maternal independence of p1 = 0.85 in the intervention group, and p2 = 0.40 in the control group.
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The sample size per group was calculated as follows:

n =
(Zα/2 +Zβ )

2 [p1(1− p1)+ p2(1− p2)]

(p1 − p2)2 . (1)

Substituting the predetermined parameters:

n =
(1.96+0.84)2 [0.85(1−0.85)+0.40(1−0.40)]

(0.85−0.40)2 ≈ 14.23. (2)

Accordingly, the required sample was rounded up to 15 participants per group, resulting in a total study sample of 30 postpartum mothers.
The proportions used in the calculation represented a priori planning assumptions for the anticipated between-group difference rather than
observed study outcomes.

3.4 Intervention and Control Conditions

Participants in the intervention group received the structured postnatal exercise module in addition to routine postpartum care. The module
consisted of illustrated educational content, step-by-step postnatal exercise instructions, progressive exercise stages, daily activity logs, and
self-evaluation tools. The structured format was intended to facilitate safe and progressive implementation while enabling participants to monitor
their own participation and gradually develop confidence in performing postpartum activities independently.

The intervention combined instructional and behavioral components rather than relying exclusively on verbal recommendations. This
approach is supported by evidence indicating that the organization, supervision, monitoring, and adherence characteristics of postnatal physical-
activity interventions are important considerations in intervention implementation (Mullins et al., 2021). Educational interventions during the
postpartum period have also demonstrated the potential to improve maternal functional status and self-confidence (Bagherinia et al., 2017).
Accordingly, the module was designed to integrate exercise guidance with practical education and self-monitoring to support maternal autonomy.

Participants in the control group received routine postpartum care provided within the existing maternal-health service and did not receive
the structured postnatal exercise module during the study period. The use of a concurrent control condition enabled the intervention effect to be
evaluated relative to routine postpartum management.

3.5 Outcome Measures

The primary outcome was maternal independence during the postpartum period. Maternal independence was operationalized as the mother’s
ability to perform essential postpartum self-care and newborn-care activities with minimal assistance. Assessment was conducted using a
structured observational checklist covering four principal domains: personal hygiene, early mobilization, breastfeeding-related activities, and
newborn-care practices.

The same observational framework was used during the pretest and posttest assessments to maintain consistency in outcome measurement.
The functional orientation of the assessment is consistent with postpartum research demonstrating that maternal functional status and self-
confidence represent relevant dimensions of recovery and adaptation following childbirth (Bagherinia et al., 2017). However, the present
study specifically operationalized maternal independence through observable performance of routine postpartum activities rather than treating
self-confidence alone as the primary outcome.

3.6 Data Analysis

Data analysis focused on determining the magnitude of the association between exposure to the structured postnatal exercise module
and maternal independence. Participant characteristics and maternal-independence outcomes were initially summarized descriptively using
frequencies and percentages for categorical variables.

The Odds Ratio (OR) was calculated to quantify the likelihood of maternal independence among participants in the intervention group
relative to those receiving routine postpartum care. Odds ratios are appropriate measures of association for binary outcomes and provide
an interpretable estimate of the relative odds of an outcome occurring between comparison groups (Bland and Altman, 2000). The OR was
expressed with its 95% confidence interval to indicate the magnitude and precision of the estimated intervention effect.

The general form of the Odds Ratio for a 2×2 contingency table was:

OR =
ad
bc

, (3)

where a represents independent mothers in the intervention group, b represents non-independent mothers in the intervention group, c
represents independent mothers in the control group, and d represents non-independent mothers in the control group. An OR > 1 indicated
higher odds of maternal independence in the intervention group, an OR = 1 indicated no difference in odds between groups, and an OR < 1
indicated lower odds of maternal independence in the intervention group (Bland and Altman, 2000). Reporting the effect estimate together
with its confidence interval enabled interpretation of both the direction and practical magnitude of the intervention effect rather than relying
exclusively on statistical significance.

3.7 Ethical Considerations

The study was conducted in accordance with internationally recognized ethical principles for research involving human participants (World
Medical Association, 2013). Ethical approval was obtained from [insert full name of the Research Ethics Committee] under approval number
[insert ethical approval number] before participant recruitment and data collection.

All eligible participants received information concerning the objectives, procedures, potential benefits, and potential risks of the study before
enrollment. Written informed consent was obtained from each participant before participation. Participants were informed that participation
was voluntary and that they could withdraw from the study at any time without affecting their entitlement to routine healthcare. Participant
information was maintained confidentially, and study data were handled in a manner designed to protect personal identity and privacy.

4. Results
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4.1 Characteristics of Respondents

A total of 30 postpartum mothers participated in the study. As shown in Table 1, the majority of respondents were aged 20–35 years (n = 22,
73.3%), followed by those aged > 35 years (n = 5, 16.7%) and those aged < 20 years (n = 3, 10.0%). Regarding educational attainment, 18
respondents (60.0%) had completed secondary school, eight (26.7%) had attained higher education, and four (13.3%) had completed primary
school.

Most respondents were housewives (n = 20, 66.7%), while 10 respondents (33.3%) were employed. In terms of parity, 18 respondents
(60.0%) were multiparous and 12 (40.0%) were primiparous. Regarding postpartum timing, 16 respondents (53.3%) were assessed on days 4–7
after delivery, whereas 14 respondents (46.7%) were assessed on days 1–3.

Table 1. Characteristics of Respondents (N = 30)

Characteristic Category Frequency (n) Percentage (%)

Age < 20 years 3 10.0
20–35 years 22 73.3
> 35 years 5 16.7

Education level Primary school 4 13.3
Secondary school 18 60.0
Higher education 8 26.7

Occupation Housewife 20 66.7
Employed 10 33.3

Parity Primipara 12 40.0
Multipara 18 60.0

Postpartum day Day 1–3 14 46.7
Day 4–7 16 53.3

Note. Percentages were calculated using the total sample of 30 respondents.

4.2 Comparison of Maternal Independence Between Groups

The distribution of maternal independence differed between the intervention and control groups. As presented in Table 2, 13 of the 15
mothers in the intervention group (86.7%) were categorized as independent, whereas two mothers (13.3%) were categorized as not independent.
In the control group, six of the 15 mothers (40.0%) were categorized as independent, while nine mothers (60.0%) were categorized as not
independent.

The reported between-group comparison yielded a p-value of 0.001. The unadjusted odds ratio for maternal independence was OR = 9.75,
with a 95% confidence interval of 1.68–56.4.
Table 2. Association Between the Postnatal Exercise Module and Maternal Independence

Group Independent
n (%)

Not Independent
n (%) Total p-value OR

(95% CI)

Intervention 13 (86.7) 2 (13.3) 15 0.001 9.75 (1.68–56.4)
Control 6 (40.0) 9 (60.0) 15 – Reference

Note. OR = odds ratio; CI = confidence interval. The control group was used as the reference category. The statistical values are reported as provided in the study data.

4.3 Odds Ratio Analysis

The unadjusted odds ratio analysis showed that the intervention group had an estimated OR = 9.75 for maternal independence compared
with the control group, with a 95% confidence interval of 1.68–56.4. The control group served as the reference category. The confidence interval
did not include 1.00, based on the reported study estimates.

4.4 Multivariable Logistic Regression Analysis

A multivariable logistic regression analysis was conducted to examine the association between the postnatal exercise module and maternal
independence while accounting for age, education, and parity. The results are presented in Table 3.

The module intervention had a regression coefficient of B = 2.28 and an adjusted odds ratio of 9.75 (95% CI: 1.95–48.7; p = 0.003). Age
had a regression coefficient of B = 0.45 and an adjusted odds ratio of 1.57 (95% CI: 0.77–3.21; p = 0.210). Education had a coefficient of
B = 0.62 and an adjusted odds ratio of 1.86 (95% CI: 0.80–4.30; p = 0.145). Parity had a coefficient of B = 0.38 and an adjusted odds ratio of
1.46 (95% CI: 0.72–2.98; p = 0.298).

Among the variables included in the regression model, the module intervention had a reported p-value below 0.05, whereas the reported
p-values for age, education, and parity were greater than 0.05.

4.5 Summary of Statistical Findings

Overall, maternal independence was observed in 86.7% of participants in the intervention group and 40.0% of participants in the control
group. The unadjusted analysis yielded an odds ratio of OR = 9.75 (95% CI: 1.68–56.4; p = 0.001). In the multivariable logistic regression
model, the module intervention was associated with an adjusted odds ratio of 9.75 (95% CI: 1.95–48.7; p = 0.003). The corresponding reported
p-values for age, education, and parity were 0.210, 0.145, and 0.298, respectively.

4.6 Discussion

The present study demonstrates that a structured postnatal exercise module integrating guided physical activity, visual education, self-
monitoring, and self-directed learning was associated with substantially greater maternal independence than routine postpartum care. Maternal
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Table 3. Multivariable Logistic Regression Analysis of Maternal Independence

Variable B p-value Adjusted OR 95% CI

Module intervention 2.28 0.003 9.75 1.95–48.7
Age 0.45 0.210 1.57 0.77–3.21
Education 0.62 0.145 1.86 0.80–4.30
Parity 0.38 0.298 1.46 0.72–2.98

Note. B = logistic regression coefficient; OR = odds ratio; CI = confidence interval. Adjusted odds ratios were obtained from the multivariable logistic regression model.

independence was observed in 86.7% of women in the intervention group compared with 40.0% in the control group. The unadjusted analysis
produced an odds ratio of 9.75 (95% CI: 1.68–56.4; p = 0.001), while the multivariable model reported an adjusted OR = 9.75 (95% CI:
1.95–48.7; p = 0.003). These findings indicate that the intervention was associated with greater independence across practical postpartum
activities and directly address the research gap identified in the preceding review: previous studies have generally examined physical recovery,
exercise, breastfeeding competence, or maternal self-efficacy separately, whereas the present study positions maternal independence as an
integrated functional outcome of postpartum care.

The observed improvement is consistent with evidence that structured educational support can strengthen maternal functional capacity
and confidence. Bagherinia et al. (2017) demonstrated that an educational package improved postpartum functional status and maternal
self-confidence among primiparous women. Similarly, it Tseng et al. (2020) showed that structured breastfeeding education enhanced maternal
self-efficacy and breastfeeding outcomes. Although those interventions focused on more specific domains, their findings support the mechanism
underlying the current intervention: appropriately structured information may increase women’s confidence and capacity to translate knowledge
into behavior. This interpretation is also compatible with the findings of Leahy-Warren et al. (2012), who identified maternal parental self-efficacy
as an important component of postpartum adaptation. The present results extend this evidence by suggesting that education combined with guided
physical activity may influence a broader functional outcome encompassing personal hygiene, mobilization, breastfeeding-related activities, and
newborn care.

The exercise component provides a complementary pathway through which maternal independence may have improved. Postnatal physical-
activity interventions have demonstrated benefits for physical fitness and fatigue, although intervention characteristics and adherence vary
substantially across studies (Mullins et al., 2021). More recent evidence also indicates that postpartum physical activity can contribute to maternal
cardiometabolic health without adverse effects on breastfeeding, maternal injury, or infant growth (Jones et al., 2025). In the present study,
exercise was not delivered as an isolated prescription; rather, progressive activities were accompanied by visual instructions, daily monitoring,
and self-evaluation. This combination may be particularly relevant because Mullins et al. (2021) identified adherence and heterogeneity of
intervention delivery as persistent challenges in the postnatal exercise literature. Structured guidance may therefore facilitate the conversion of
recommended activity into routine behavior.

The findings are also relevant to the Indonesian postnatal-care context. Sebayang et al. (2022) reported that postnatal care utilization in
Indonesia is associated with women’s knowledge, empowerment, and decision-making characteristics, while postnatal care after discharge
remains an area for improvement. The current intervention complements conventional service delivery by providing mothers with a practical
resource they can use beyond direct contact with healthcare professionals. This is particularly pertinent in geographically dispersed settings such
as Tanjungpinang, where continuity of face-to-face care may be constrained. The broader emphasis on active maternal participation is consistent
with contemporary recommendations that postnatal care should support a positive experience encompassing information, confidence, well-being,
and responsive maternal and newborn care rather than clinical surveillance alone (Wojcieszek et al., 2023).

From a theoretical perspective, the study supports conceptualizing maternal independence as an outcome arising from the interaction among
physical capability, knowledge, self-efficacy, and behavioral implementation. Previous literature has frequently separated these dimensions; the
present intervention integrates them within a single framework. Maternal independence therefore represents more than physical mobility or the
absence of complications. It reflects the practical capacity to undertake postpartum self-care and newborn-care responsibilities with decreasing
reliance on assistance. From a practical perspective, a structured module may provide midwives and other maternal-health professionals with a
standardized mechanism for reinforcing postnatal education while encouraging progressive self-management. Such an intervention may be
particularly useful where professional follow-up is intermittent, although its implementation should complement, rather than replace, appropriate
clinical assessment and postnatal services.

Several limitations require cautious interpretation of these findings. First, the sample comprised only 30 participants, resulting in relatively
wide confidence intervals around the estimated intervention effect. The magnitude of the odds ratio should therefore not be interpreted as
a precise population estimate. Second, purposive sampling and the quasi-experimental design limit causal inference because unmeasured
baseline differences between groups may have influenced the outcome. Third, although the multivariable model adjusted for age, education,
and parity, the small sample relative to the number of modeled predictors may produce unstable regression estimates. Fourth, the study
evaluated early postpartum outcomes, and it remains unknown whether improvements in independence persist over subsequent weeks or months.
Finally, implementation in a single local setting limits direct generalization to populations with different healthcare, cultural, or geographical
characteristics.

Future studies should evaluate the module using adequately powered multicenter randomized controlled trials, longer follow-up periods,
and validated multidimensional measures of maternal independence. Research should also examine adherence, intervention fidelity, maternal
self-efficacy, physical recovery, and neonatal outcomes as potential pathways or complementary outcomes. Overall, the findings provide
preliminary evidence that integrating structured education with guided postnatal exercise can enhance maternal independence beyond routine
postpartum care. By treating maternal independence as a multidimensional functional outcome, this study contributes an intervention model that
links physical recovery, education, and maternal capability within a more participatory approach to postpartum care.

5. Conclusion
This study demonstrates that a structured postnatal exercise module integrating guided physical activity, visual education, self-monitoring,

and self-directed learning can enhance maternal independence during the early postpartum period. The principal contribution of this study lies
in positioning maternal independence as a multidimensional functional outcome encompassing self-care, mobilization, breastfeeding-related
activities, and newborn care, rather than focusing solely on clinical recovery. Practically, the module provides healthcare professionals with
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a structured and potentially scalable approach for strengthening maternal capability, particularly in settings where continuity of postpartum
services may be limited. Its implementation may complement routine postnatal care by promoting greater maternal participation and confidence
in everyday recovery activities. Future research should validate these findings through adequately powered multicenter randomized controlled
trials with longer follow-up periods to determine the sustainability and broader applicability of the intervention.
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