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Introduction: Early marriage remains a significant public health concern because it is closely
associated with adolescent pregnancy, limited educational attainment, and increased risk of maternal
and child health problems, including stunting. Family dynamics and parent—adolescent
communication play an important role in shaping adolescents’ knowledge, attitudes, and preventive
intentions regarding marriage timing and reproductive health. This study aimed to examine the
short-term effect of parenting communication education as a family-based intervention to improve
knowledge, attitudes, and behavioral intentions related to early marriage prevention in a community
setting.

Methods: This study employed a quasi-experimental design with a pre-test—post-test control group
structure. A total of 60 respondents were divided into an intervention group and a control group,
each consisting of 30 participants. Participants were adolescents aged 15—18 years and parents from
the working area of Biromaru Community Health Center and SMK 1 Sigi, selected according to
predefined eligibility criteria. The intervention group received parenting communication education
focusing on parent—adolescent dialogue, reproductive health awareness, and the risks associated
with early marriage, while the control group did not receive the intervention during the study period.
Data were collected using structured questionnaires that had undergone validity and reliability
testing to measure knowledge, attitudes, and behavioral intentions related to early marriage
prevention. Statistical analysis was conducted using paired t-tests to assess within-group changes
and independent t-tests to compare outcomes between groups, with findings interpreted as short-
term psychosocial changes rather than verified behavioral outcomes.

Result: The results demonstrated significant improvements in the intervention group across all
measured domains. Knowledge scores increased from 55.6 + 8.2 to 82.4 + 5.7 (p <0.001), indicating
enhanced understanding of reproductive health risks and the consequences of early marriage.
Attitude scores also improved from 60.3 + 9.1 to 84.1 = 7.4 (p <0.001), reflecting stronger rejection
of early marriage and greater awareness of the importance of mental and social preparedness for
parenthood. Behavioral intention scores showed the largest improvement, increasing from 50.2 +
8.1t088.1£6.9 (p<0.001), suggesting stronger intention to delay marriage and prioritize education
and reproductive health preparation. In contrast, the control group showed only limited changes
across the measured domains. These findings suggest that family-based educational interventions
may strengthen parent—adolescent communication and reinforce normative support for delaying
marriage, although longer-term follow-up is required to determine whether these intentions translate
into actual behavioral outcomes.

Conclusion: In conclusion, parenting communication education represents a promising strategy for
preventing early marriage by strengthening family communication, improving reproductive health
knowledge, and promoting preventive attitudes and behavioral intentions. Integrating family-based
education into adolescent health programs may support upstream prevention pathways associated
with early marriage and stunting risk, but its effects on actual marriage timing, reproductive health
behavior, and child nutritional outcomes require longitudinal verification.
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INTRODUCTION

Stunting remains one of the most persistent global public health challenges, reflecting chronic undernutrition
and adverse environmental conditions experienced during early childhood. It is widely recognized as a multifactorial
condition associated with long-term consequences for physical growth, cognitive development, and the quality of
human resources. Globally, the burden of stunting remains disproportionately concentrated in low- and
middle-income countries, particularly in regions such as South Asia and Sub-Saharan Africa where poverty, food
insecurity, infectious diseases, and inadequate health services interact to sustain high prevalence rates (1-3). These
structural determinants are relevant to the present study because they show that child health outcomes are shaped not
only by nutrition and healthcare access, but also by upstream social conditions affecting maternal readiness,
reproductive timing, and family decision-making.

Because the present study did not directly measure nutritional, anthropometric, or child-development
outcomes, stunting is used in this manuscript as a broader public health context rather than as an empirical endpoint.
The long-term implications of stunting extend beyond childhood growth deficits and affect broader developmental
trajectories across the life course. Evidence consistently demonstrates that children who experience stunting during
early life are more likely to experience reduced cognitive capacity, poorer educational attainment, and lower
productivity in adulthood. These developmental disadvantages ultimately translate into reduced earning potential and
diminished contributions to national economic growth (4-6). From a population perspective, these outcomes
represent a significant barrier to human capital formation and sustainable development. Consequently, preventing
stunting has become a global public health priority, particularly in countries where childhood malnutrition threatens
both individual well-being and long-term socioeconomic progress. Within this prevention agenda, attention to early
marriage and adolescent pregnancy is important because reproductive timing can influence maternal and child health
risks.

Early marriage is an important upstream social determinant linked to adolescent pregnancy and subsequent
maternal and child health vulnerability. Early marriage remains prevalent in many low-resource settings and is
frequently driven by social norms, poverty, limited educational opportunities, and gender inequality. Marriages
occurring at a young age often lead to early childbearing, when girls are not yet physically, psychologically, or socially
prepared for pregnancy and child-rearing (1,7,8). This pathway provides the rationale for examining early marriage
prevention as part of broader reproductive health and stunting-risk mitigation efforts.

Empirical studies across multiple low- and middle-income countries consistently show that adolescent
pregnancy is associated with a range of adverse maternal health outcomes, including anemia, obstetric complications,
and postpartum risks. These maternal conditions are closely linked to poor fetal development and adverse perinatal
outcomes such as low birth weight, prematurity, and increased perinatal mortality (7—11). Although the present study
does not test these biological outcomes, this evidence explains why delaying early marriage and adolescent pregnancy
is relevant to public health prevention (3,12,13).

Several mechanisms explain how early marriage contributes to childhood malnutrition and growth failure.
Biologically, adolescent mothers are often still undergoing their own physical growth and may experience
competition for nutrients between maternal development and fetal growth. This biological constraint increases the
risk of intrauterine growth restriction and low birth weight, both of which are well-established predictors of later
stunting (14—16). However, because this study focuses on educational and psychosocial outcomes, these biological
pathways are presented only as background justification for early marriage prevention.

Beyond biological mechanisms, social and economic determinants strongly influence the relationship
between early marriage and child health outcomes. Early marriage frequently interrupts girls’ education, limiting their
opportunities for knowledge acquisition, economic participation, and decision-making autonomy. Lower educational
attainment is associated with reduced health literacy and limited access to reproductive health information and
nutrition practices, which may negatively influence child feeding and caregiving behaviors (11,12,14). These social
pathways are directly relevant to the present study because education, family communication, and delayed marriage
intention are modifiable psychosocial factors (14,17,18).

Social context also shapes the caregiving environment experienced by children of adolescent mothers. Young
mothers may lack the emotional readiness, social support, and parenting knowledge necessary to provide optimal
childcare. Evidence suggests that adolescent mothers may experience higher levels of stress and postpartum
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depression, which can influence caregiving practices and mother—child interactions (2,19). For this reason,
interventions that strengthen reproductive health awareness and family communication before marriage may help
adolescents and parents develop stronger preventive orientation toward early marriage (14,17).

Family dynamics and parenting practices also play a crucial role in shaping adolescents’ decisions regarding
marriage and reproductive health. Parenting styles influence adolescents’ beliefs, aspirations, and access to
information about relationships and reproductive health. In this manuscript, the intervention is conceptualized
primarily as parenting communication education rather than a formal assessment of parenting typologies. Supportive
and communicative parenting environments that encourage open dialogue about health and life planning can
empower adolescents to delay marriage, pursue education, and make informed reproductive decisions (2,20).
Conversely, restrictive or authoritarian family structures may limit adolescents’ ability to discuss reproductive health
concerns, increasing the likelihood of early marriage and pregnancy.

Family communication patterns are particularly important in contexts where adolescents rely heavily on
parental guidance for decision-making related to education, marriage, and health behaviors. Studies indicate that
adolescents who experience open and supportive communication with parents are more likely to access reproductive
health information and delay marriage compared with those who grow up in environments characterized by limited
discussion of sexual and reproductive health issues (2,19). These findings suggest that family-centered educational
strategies may represent an important pathway for influencing proximal psychosocial outcomes, including
knowledge, attitudes, perceived support, and behavioral intentions related to early marriage prevention.

Despite growing recognition of the role of early marriage in shaping maternal and child health outcomes,
many public health interventions have historically focused primarily on nutrition and healthcare access while paying
less attention to family dynamics and parenting practices. Existing strategies aimed at reducing stunting commonly
emphasize nutrition supplementation, maternal health services, and improvements in sanitation and hygiene. While
these interventions are essential, they may not fully address the social determinants that influence adolescent marriage
decisions and reproductive behaviors (12,14,21). Consequently, there is a need for complementary approaches that
integrate parent—adolescent communication, family-based education, and adolescent reproductive health awareness
into broader prevention strategies.

Family-based educational interventions have emerged as a promising approach to address these
interconnected determinants. By strengthening parenting communication, improving family dialogue, and increasing
awareness of the risks associated with early marriage, such interventions may influence adolescents’ knowledge,
attitudes, and behavioral intentions related to reproductive health and life planning. Programs that engage both parents
and adolescents have the potential to create supportive family environments that encourage intentions toward delayed
marriage, continued education, and improved reproductive health preparedness.

Table 1. Summary of Previous Evidence on Family-Related Factors, Maternal Knowledge, and Stunting Risk

No Author(s) Year Study Focus Key Findings Moderating Geographic
Factors Context
1 Aprianti R. 2023 Parenting practices and Parenting style and feeding Maternal Indonesia
feeding patterns related to practices were  significantly education and
stunting among children associated with stunting incidence knowledge
under five in toddlers
2 Nuraiman; 2025 Relationship between Maternal knowledge influences Maternal Sigi, Indonesia
Elfina maternal knowledge and feeding practices and the risk of knowledge level
complementary feeding  stunting and family
practices with stunting support
3 Bertalina B.; 2023 Nutrition education and clean  Nutrition education and PHBS Health education Lampung,
Wahyuni E.S. and healthy lifestyle behavior effectively  increased family and family Indonesia
(PHBS) for stunting awareness in preventing stunting  behavior
prevention
4 World Health 2022 Determinants of stunting Approximately one-third of Social, economic, Global
Organization among children in children in developing countries and maternal

developing countries

experience stunting, particularly
those born to young mothers

health factors
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Table 1 demonstrates that family-related factors, including parenting practices, maternal knowledge, family
support, and health education, consistently influence child nutritional outcomes and stunting risk. Previous studies
have primarily focused on feeding behavior, maternal nutrition knowledge, and family health practices as
determinants of child growth outcomes. While these findings highlight the importance of family involvement in child
health promotion, relatively little attention has been given to parenting communication interventions that address
upstream determinants of stunting risk through the prevention of early marriage and the promotion of adolescent
reproductive health awareness. Furthermore, evidence from rural Indonesian settings remains limited. This gap
suggests the need for culturally contextualized family-based educational interventions that strengthen communication
between parents and adolescents as a preventive strategy for improving reproductive health preparedness and
delaying early marriage.

Nevertheless, important research gaps remain regarding how family-based educational interventions
influence adolescents’ short-term psychosocial readiness to delay marriage, particularly in rural and community-
health-center-linked settings in Indonesia. Existing studies highlight the need for more rigorous evaluations of
parenting-focused programs, standardized educational curricula, and longitudinal data that track outcomes from
adolescence through reproductive age and child development (22-24). However, less attention has been given to
culturally contextualized parenting communication education delivered through local health and school settings as
an upstream strategy for strengthening early marriage prevention intentions.

Based on these considerations, this study aims to evaluate the short-term effect of parenting communication
education on adolescents’ and parents’ knowledge, attitudes, and behavioral intentions related to early marriage
prevention and reproductive health. By examining how family-based educational interventions influence proximal
psychosocial outcomes rather than verified marriage behavior, this research seeks to contribute evidence for culturally
contextualized adolescent reproductive health promotion in Sigi Regency, Central Sulawesi. Its implications for
stunting prevention are framed as indirect and pathway-based, requiring future longitudinal verification.

METHODS
Research Design

This study employed a a quasi-experimental pre-test—post-test control-group design with a supportive
qualitative component. This design was selected because it enabled the researchers to evaluate the short-term effect
of parenting communication education under natural field conditions in which random assignment was not feasible.
In public health research, quasi-experimental designs are widely used to assess educational interventions when
ethical, administrative, or contextual considerations limit the use of randomized controlled trials. In the present study,
the design was intended to determine whether parenting communication education could improve respondents’
knowledge, attitudes, and behavioral intentions related to early marriage prevention. The study did not measure actual
marriage behavior, reproductive outcomes, or child nutritional status; therefore, the findings were interpreted as short-
term educational and psychosocial outcomes.

The pre-test—post-test control group format allowed the study to compare changes over time within each
group and differences between groups following the intervention. This approach was considered suitable because the
primary outcomes were educational and psychosocial in nature, requiring measurement before and after exposure to
the intervention. The use of a comparison group strengthened internal validity by providing a reference point for
interpreting whether observed improvements were associated with the educational program rather than external
influences alone. However, because allocation was non-random, baseline comparability between groups was
examined and considered in interpreting the findings (11,22,24).

Research Setting and Period

The study was conducted in Sigi Regency, Central Sulawesi, Indonesia, with data collection centered in the
working area of the Biromaru Community Health Center and SMK 1 Sigi. This setting was selected because the area
reflects an important public health context in which early marriage and stunting remain relevant concerns. The
involvement of both the community health center and the school environment enabled the study to engage adolescents
and their families within the institutional settings related to reproductive health education, preventive counseling, and
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family development. Conducting the study in this setting also supported the implementation of a contextually
grounded parenting communication intervention accessible to the target population.

The study was carried out from May to October 2025. This period covered participant recruitment, baseline
assessment, delivery of the parenting communication education intervention, post-intervention measurement, and
collection of supporting qualitative information through interviews and observation. The selected timeframe allowed
the researchers to evaluate immediate post-intervention changes in participants’ responses. Because no long-term
follow-up was conducted, the study could not assess the sustainability of behavioral intentions or confirm actual
delayed marriage behavior.

Population and Sample

The study population consisted of adolescents and parents residing in the working area of the Biromaru
Community Health Center. This population was considered relevant because early marriage prevention requires
family-level engagement involving both adolescents and their parents. Adolescents represent the group directly
exposed to early marriage risk, whereas parents play an important role in shaping family communication, educational
support, reproductive health awareness, and marriage-related expectations. The unit of analysis was the individual
respondent, and the outcomes were measured separately as respondent-level knowledge, attitudes, and behavioral
intentions.

The sample comprised 60 respondents divided into two groups: an intervention group and a control group,
each consisting of 30 participants. Participants were recruited using a purposive sampling approach based on their
eligibility and availability within the selected community health center and school setting. Eligible participants were
adolescents aged 15—18 years who were attending school or residing in the health center service area, together with
parents or family representatives who were willing to participate in the educational activities. The inclusion criteria
were: being within the target adolescent age range or being a parent/family representative of an eligible adolescent,
residing or studying in the study area, being able to complete the questionnaire, and providing informed consent or
assent where applicable. Respondents who were absent during either the pre-test or post-test, declined participation,
or submitted incomplete questionnaires were excluded. Allocation into intervention and control groups was
conducted according to setting-based feasibility rather than randomization, which was acknowledged as a potential
source of selection bias.

Intervention Description

The intervention in this study was parenting communication education, designed to improve understanding
of the risks associated with early marriage and its implications for adolescent reproductive health. The educational
content emphasized parental involvement, open parent—adolescent communication, emotional support, accurate
reproductive health information, educational continuation, and preparation for responsible family life. The
intervention focused on communication practices and family dialogue rather than formal parenting-style typologies.
Parenting communication education was selected because family dynamics and communication patterns are
recognized as important determinants of adolescents’ knowledge, attitudes, and intentions related to marriage timing,
education, and reproductive health.

From a methodological perspective, educational interventions in public health should be described in
sufficient detail to support reproducibility. The intervention was delivered through structured educational sessions
consisting of interactive lectures, guided discussion, question-and-answer activities, and family communication
exercises. The main topics included early marriage risks, adolescent reproductive health, mental and social readiness
for marriage, parent—adolescent dialogue, educational aspirations, and family support for delayed marriage. The
sessions were facilitated by trained health education personnel and research team members familiar with adolescent
reproductive health issues. Implementation was monitored using observation sheets to document participant
attendance, engagement, delivery of core materials, and consistency of intervention activities (11,22,25).

Research Instruments
The study used several instruments to collect data on the effects of the intervention. The primary quantitative
instrument was a structured pre-test and post-test questionnaire developed to assess respondents’ knowledge,
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attitudes, and behavioral intentions related to parenting communication, early marriage prevention, and reproductive
health. The questionnaire was reviewed for content validity by relevant experts and tested for reliability before use.
This was necessary because outcome measures in educational intervention research must demonstrate conceptual
relevance and adequate internal consistency. Where applicable, validity coefficients and Cronbach’s alpha values
should be reported in the final manuscript to demonstrate psychometric quality transparently.

The knowledge component of the questionnaire assessed respondents’ understanding of the risks of early
marriage, reproductive health consequences, and the relationship between early marriage and broader maternal-child
health risks. The attitude component used a Likert-scale format to capture respondents’ evaluative positions on
delaying marriage, mental preparedness for parenthood, and parental responsibility. The behavioral intention
component measured respondents’ stated intention to support delayed marriage, continue education, communicate
about reproductive health, and recognize the importance of preparation before marriage. Thus, this domain was
interpreted as behavioral intention or preventive orientation, not as observed behavior.

In addition to the questionnaire, observation sheets and semi-structured interview guides were used.
Observation sheets documented participant engagement, delivery of intervention materials, and implementation
consistency during educational sessions. Semi-structured interviews were conducted with selected adolescents and
parents to obtain qualitative insights into participants’ experiences, perceptions, and responses to the intervention.
The qualitative component was used to support interpretation of the quantitative findings rather than to function as a
fully independent qualitative study. The use of combined instruments enabled triangulation between numerical
changes in questionnaire scores and contextual understanding derived from interviews and observation (16,22,23).

Data Collection Procedures

Data collection was conducted through coordinated activities involving the Biromaru Community Health
Center, relevant administrative offices, and SMK 1 Sigi. The research process began with coordination to obtain
contextual information related to stunting and early marriage in the study area. This preliminary step helped situate
the study within a local public health context and justified the relevance of the intervention in the selected setting.
These contextual data were not analyzed as intervention outcomes but were used to support the rationale for selecting
the study location.

Following the preparatory phase, eligible respondents were recruited and administered a baseline pre-test
questionnaire before the intervention. The parenting communication education program was then delivered to the
intervention group. After the educational sessions, respondents completed the post-test questionnaire to assess
changes in knowledge, attitudes, and behavioral intentions. The control group underwent the same pre-test and post-
test measurement process without receiving the intervention during the evaluation period. This sequence ensured
consistency in outcome measurement across groups and enabled comparison between pre-intervention and post-
intervention conditions. Any incomplete questionnaires or missing responses were checked before analysis, and cases
with incomplete outcome data were excluded from the relevant statistical test.

After the quantitative phase, in-depth interviews were conducted with a subset of participants and parents to
explore how they perceived the intervention and its relevance to family communication and early marriage
prevention. Participatory observation was also carried out during educational sessions to document interaction
patterns, participant responsiveness, and contextual implementation. Interview participants were selected purposively
to represent the intervention participants’ experiences. The number of interviewees, interview duration, and example
quotations should be reported in the Results section to strengthen transparency. These procedures indicate that the
study incorporated a supportive qualitative component to complement the primary quantitative evaluation.

Data Analysis

Quantitative data were analyzed using statistical procedures appropriate for a quasi-experimental pre-test—
post-test design. Descriptive statistics were used to summarize respondent characteristics and outcome scores.
Baseline comparability between the intervention and control groups was assessed before interpreting post-
intervention differences. The paired t-test was used to examine within-group changes in knowledge, attitudes, and
behavioral intention scores from pre-test to post-test. The independent t-test was used to compare mean scores
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between groups. Because the study used non-random allocation, results were interpreted cautiously, particularly
where baseline imbalance was present.

These analytical choices are consistent with common practice in public health educational research when the
outcome variables are continuous or treated as interval-scale measures and when the design involves two groups
observed at two time points. Normality and other test assumptions should be examined before applying parametric
tests. A significance level of p < 0.05 was used. To improve analytical transparency, mean differences, 95%
confidence intervals, and effect sizes should be reported alongside p-values. If baseline imbalance is substantial,
baseline-adjusted analysis such as ANCOVA should be considered or acknowledged as a limitation (11,22).

For qualitative data, analysis followed the Miles and Huberman framework, consisting of data reduction, data
display, and conclusion verification. Interview and observation data were organized, coded, and grouped into themes
related to participants’ experiences, perceived relevance of the material, parent—adolescent communication, and
intention to delay marriage. To enhance qualitative credibility, coding decisions were reviewed by the research team,
and themes were compared with observation notes and quantitative findings. The qualitative analysis was used to
explain how participants interpreted the intervention and how these interpretations supported the observed changes
in questionnaire scores.

Trustworthiness and Measurement Considerations

The questionnaire instrument was tested for validity and reliability before use, which is essential for ensuring
the credibility of educational intervention outcomes. In studies addressing reproductive health, early marriage, and
parenting-related constructs, validated measures are important because knowledge, attitudes, and behavioral
intentions are multidimensional and culturally influenced. Public health research commonly emphasizes the need for
contextually adapted instruments with demonstrated psychometric quality, especially when questionnaires are used
among adolescent populations and community respondents (22,23,26). The final manuscript should report the
validity-testing procedure, reliability coefficients, number of items per domain, score range, and interpretation of
higher scores.

The inclusion of interviews and observation also improved the trustworthiness of the study by allowing cross-
verification of quantitative trends with qualitative accounts. For example, improvements in questionnaire scores could
be interpreted alongside participants’ statements regarding the relevance, comprehensibility, and perceived usefulness
of the educational content. However, because the qualitative component was supportive, its findings were used to
contextualize rather than independently verify intervention effectiveness.

Ethical Considerations

Ethical principles were observed throughout the study. All participants received a clear explanation of the
study objectives, procedures, potential risks, and their right to withdraw. Adult participants provided written informed
consent, while adolescent participants provided assent accompanied by parental or guardian consent. Confidentiality
was maintained throughout the research process by anonymizing questionnaire and interview data. These safeguards
were particularly important because the study involved adolescents and addressed sensitive topics such as early
marriage, reproductive health, and family decision-making. The final manuscript should include the name of the
approving ethics committee, approval number, and approval date where available.

RESULTS
Overview of Findings

This study evaluated the short-term effect of parenting communication education on adolescents’ and parents’
knowledge, attitudes, and behavioral intentions related to early marriage prevention. The quantitative findings
indicate that the intervention group experienced statistically significant improvements across all measured domains
after the educational program, whereas the control group showed minimal change. These findings suggest that
parenting communication education may function as a family-based intervention for increasing awareness of
reproductive health risks, strengthening attitudes against early marriage, and encouraging preventive behavioral
intentions.
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The observed changes should be interpreted as short-term psychosocial outcomes rather than evidence of
actual delayed marriage or long-term behavioral change. The study measured knowledge, attitudes, and self-reported
behavioral intentions immediately after the intervention; therefore, conclusions about real-world marriage decisions,
reproductive behavior, or stunting outcomes require longitudinal verification. (5,23,27,28,29).

Knowledge Outcomes

Table 2. Changes in Respondents’ Knowledge Scores Before and After the Intervention

Group n  Pre-test (Mean + SD) Post-test (Mean + SD) p-value (Paired t-test)
Intervention 30 55.6+8.2 82.4+5.7 <0.001
Control 30 56.1+£7.9 58.3+8.1 0.247

The paired t-test indicated a notable rise in knowledge scores for the intervention group when comparing pre-
test and post-test results (p < 0.001). On the other hand, the control group exhibited no noteworthy change in
knowledge scores (p = 0.247). Additionally, the independent t-test demonstrated a considerable difference in post-
test knowledge scores between the intervention and control groups (p < 0.001).

The mean knowledge score in the intervention group increased from 55.6 + 8.2 before the intervention to
82.4 £ 5.7 after the intervention. In contrast, the control group showed only a slight increase from 56.1 £ 7.9 to 58.3
+ 8.1. This pattern indicates that the educational intervention was associated with improved understanding of
parenting communication, reproductive health, and the risks associated with early marriage. The findings should be
interpreted together with baseline comparability and the non-randomized design.

Attitude Outcomes

Table 3. Changes in Respondents’ Attitude Scores Before and After the Intervention

Group n  Pre-test (Mean £ SD) Post-test (Mean = SD) p-value (Paired t-test)
Intervention 30 60.3+£9.1 84.1+74 <0.001
Control 30 61.7+8.5 62.9+ 8.9 0.312

Respondents’ attitudes were measured using a Likert-scale questionnaire. The intervention group
demonstrated an increase in positive attitudes after the intervention, particularly regarding awareness of the health
risks of early marriage, the importance of mental preparedness, and parental responsibility in child-rearing. Higher
scores indicated stronger preventive attitudes toward early marriage.

The intervention group’s mean attitude score increased from 60.3 = 9.1 at baseline to 84.1 £ 7.4 after the
intervention, while the control group showed only a marginal change from 61.7 + 8.5 to 62.9 = 8.9. The paired t-test
confirmed that the change in the intervention group was statistically significant (p < 0.001), whereas the change in
the control group was not significant (p = 0.312). These data indicate that parenting communication education was
associated with more favorable attitudes toward delaying early marriage, parental responsibility, and reproductive
readiness.

Behavioral Intention Outcomes

Table 4. Changes in Respondents’ Behavioral Intention Scores Before and After the Intervention

Group n  Pre-test (Mean + SD) Post-test (Mean + SD) p-value (Paired t-test)
Intervention 30 50.2£8.1 88.1£6.9 <0.001
Control 30 62.8+8.3 63.9+8.6 0.318

The results indicate that after the intervention, there was an improvement in respondents’ behavioral intention
scores, as shown by the paired t-test in the intervention group (p < 0.001). Most respondents in the intervention group
reported stronger intention to postpone marriage until a more mature age and acknowledged the importance of
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education and reproductive health preparation. This change was further supported by in-depth interviews, which
indicated that the educational material was easier to understand when connected to everyday life and local context.

The behavioral intention results showed the largest numerical increase among the three measured domains.
In the intervention group, the mean score increased from 50.2 + 8.1 before the intervention to 88.1 £ 6.9 afterward,
whereas the control group changed only slightly from 62.8 8.3 to 63.9 + 8.6. The paired t-test showed a statistically
significant improvement in the intervention group (p < 0.001), but not in the control group (p = 0.318). Because the
intervention group had a lower baseline behavioral intention score than the control group, this result should be
interpreted cautiously and should ideally be supported by baseline-adjusted analysis.

In the context of this study, the outcome reflects increased self-reported intention or preventive orientation,
such as rejecting marriage at a young age, prioritizing education, and recognizing the importance of reproductive
health preparation. The findings do not confirm actual behavioral enactment, such as delayed marriage, sustained
school attendance, or reproductive health service use. The qualitative statements obtained in this study suggest that
participants perceived the intervention as guidance applicable to daily life and family decision-making (8,11,24).

Although the results indicate strong short-term improvement in behavioral intention, this study measured
intention primarily through questionnaire responses and immediate post-intervention reporting. Therefore, the
findings should be interpreted as evidence of strengthened behavioral orientation rather than confirmed long-term
behavior change. This distinction is important because actual marriage decisions may still be influenced by structural,
economic, familial, and cultural constraints beyond the scope of the intervention.

Supporting Qualitative Findings

The quantitative outcomes were supported by qualitative data derived from in-depth interviews and
participatory observation. Respondents in the intervention group reported that the parenting communication
education was easier to understand because it was delivered in a way that was relevant to everyday life and local
context. The qualitative findings were used to contextualize the quantitative results, particularly participants’
perceived usefulness of the intervention and its relevance to family communication.

Qualitative responses also suggested that the intervention encouraged reflection on the consequences of early
marriage, including the risks associated with immature parenthood, interrupted education, and poor preparation for
child-rearing. Participants reported greater awareness of the importance of postponing marriage until they were
mentally, physically, and socially prepared. Representative participant quotations should be included in the final
manuscript to substantiate these themes and improve qualitative transparency. (8,23,28).

The observation component indicated active participant engagement during the educational process,
including participation in discussion, attention to intervention materials, and responsiveness during question-and-
answer activities. These observations suggest that the intervention was acceptable to participants; however, they
should be interpreted as implementation-supporting evidence rather than independent proof of intervention
effectiveness.

Integration of Results Across Domains

Taken together, the results demonstrate a coherent pattern of change across knowledge, attitudes, and
behavioral intentions. The intervention group showed improvement in all three domains, while the control group
remained relatively stable. This pattern is consistent with a proximal prevention pathway in which increased
knowledge may support attitude change and stronger intention to delay early marriage. However, because the causal
relationship among these domains was not formally modeled, this interpretation should be treated as explanatory
rather than confirmatory.

DISCUSSION

The findings of this study indicate that parenting communication education was associated with short-term
improvements in respondents’ knowledge, attitudes, and behavioral intentions related to early marriage prevention.
The intervention group demonstrated significant improvements across all measured domains, whereas the control
group showed minimal change. This pattern suggests that parenting-focused education functioned not merely as an
informational intervention, but as a family-based strategy capable of shaping the cognitive and normative dimensions
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of early marriage prevention. Because this study measured immediate post-intervention intentions rather than actual
marriage behavior, the findings should be interpreted as evidence of strengthened preventive orientation, not verified
behavioral change.

These findings align with previous studies demonstrating that school- and family-based reproductive health
education can increase adolescents’ knowledge regarding contraception, pregnancy risks, and the consequences of
early marriage. Evidence from several low- and middle-income settings indicates that knowledge gains are more
pronounced when interventions are interactive, culturally tailored, and integrated with family reinforcement rather
than delivered through one-way didactic instruction alone (4,6,10,17,23). The present study appears to support this
pattern, particularly because respondents also reported that the locally grounded educational content was easier to
understand and more closely connected to their daily experiences.

The knowledge gains observed in this study are also important from a public health perspective because
knowledge is a foundational determinant of preventive behavior. Adolescents and parents who understand the
consequences of early marriage, including reproductive health complications and the increased risk of poor child
growth outcomes, are more likely to recognize the value of delaying marriage and preparing for healthy parenthood.
Although knowledge alone does not guarantee behavioral change, it creates the cognitive basis for attitudinal shift,
family communication, and future decision-making. Thus, the observed increase in knowledge represents an
important first step in a broader preventive pathway.

A central implication of the results is that family-based interventions may be useful for strengthening attitudes
and intentions surrounding early marriage prevention. However, this study was not designed to compare family-based
interventions with school-based interventions; therefore, claims of superiority should be avoided. School-based
interventions may improve factual knowledge and awareness, while family-based interventions may reinforce
messages within the relational context where norms about marriage, education, and reproductive health are
negotiated. The current study suggests that parenting communication education may be especially relevant in settings
where parents remain central actors in adolescents’ life planning (30,32,34).

This result is consistent with evidence that educational interventions can shape adolescents’ attitudes toward
early marriage when the intervention addresses local norms, personal aspirations, and the psychosocial consequences
of early childbearing. Studies have shown that family-inclusive and school-based reproductive health education can
strengthen adolescents’ willingness to reject early marriage, particularly when parents are involved in reinforcing
messages related to education continuation, future planning, and health risks (9,18,24,25,28). The present findings
support the argument that parent-focused educational programs can modify the evaluative dimension of adolescent
decision-making by establishing stronger normative resistance to early marriage.

Attitudes toward delaying marriage are shaped not only by knowledge but also by self-efficacy, future
orientation, perceived social norms, and the quality of parent—child communication. Previous literature indicates that
adolescents are more likely to develop favorable attitudes toward delaying marriage when they perceive education
and personal development as achievable goals and when parents provide emotional and informational support for
those aspirations (3,13,26). The improvement in attitudes observed in the intervention group may therefore reflect
both the informational effects of the educational sessions and the strengthening of family dialogue regarding long-
term life planning.

From an intervention perspective, this finding is especially significant because attitudes often operate as a
bridge between knowledge and behavior. A respondent may understand that early marriage is risky, but preventive
action is more likely when that respondent also holds a strong evaluative position against early marriage and in favor
of continued education and reproductive preparedness. The present results suggest that parenting style education
successfully shaped this evaluative dimension.

The present findings should instead be understood as supporting the importance of family engagement within
adolescent reproductive health programming. Integrated approaches that combine school-based information,
adolescent-friendly health services, and family communication may provide more comprehensive support than
isolated educational strategies. In practical terms, a family-based intervention can complement formal education by
translating reproductive health information into everyday conversation, emotional support, and household-level
norm-setting. This interpretation remains provisional because the present study did not evaluate combined
intervention models or long-term outcomes (18,21,23,26).
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This result corresponds with evidence suggesting that educational interventions can influence adolescents’
behavioral intentions related to early marriage when they are combined with family engagement, communication
support, and future-oriented messaging. Previous studies report that theory-driven programs integrating reproductive
health content with family and community components can increase intentions to continue education, delay marriage,
and seek supportive health services, although actual behavioral outcomes often require longer-term follow-up to
confirm sustainability (26,30-34).

The findings can also be interpreted through established behavioral theories. From the perspective of the
Theory of Planned Behavior, parenting communication may influence attitudes toward early marriage, perceived
subjective norms within the family, and perceived behavioral control over life choices such as continuing education
and postponing marriage (5,23,28,29). In the present study, improvements in attitude and behavioral intention scores
suggest that the intervention may have strengthened perceptions that delaying marriage is desirable and socially
supported. Similarly, Social Cognitive Theory helps explain how parental modeling, communication, and emotional
support may contribute to self-efficacy and future-oriented decision-making. However, these mechanisms were not
directly measured and should be interpreted as theoretical explanations rather than confirmed mediating pathways.

Family systems and ecological approaches provide an equally important interpretive lens. These perspectives
emphasize that adolescent intentions and health-related choices are shaped not only by personal knowledge but also
by family relationships, household norms, school contexts, and community expectations (11,15,18,29). In this study,
the intervention may have supported these relational processes by encouraging family discussion and making health-
related information more meaningful within respondents’ daily lives. This interpretation is supported by qualitative
findings indicating that the educational material was perceived as understandable and relevant to local context.
Nevertheless, because the qualitative component was supportive and limited in scope, it should be used to
contextualize rather than independently verify the intervention effect.

These results are also consistent with the broader body of evidence showing that educational interventions
are most effective when they combine accurate information with supportive interpersonal processes. Knowledge
gains alone are often insufficient to change practice, but when education is reinforced through family communication,
emotionally supportive parenting, and messages connected to future aspirations, the likelihood of attitudinal and
behavioral improvement becomes stronger (2,23,28). The present study appears to reflect this integrated mechanism,
in which parenting education strengthened both cognitive understanding and family-supported prevention orientation.

The study’s findings have broader public health relevance because early marriage is linked in the literature
to adolescent pregnancy, reduced educational attainment, limited health literacy, and constrained household
resources, which may contribute to poor maternal and child health outcomes (14,17,21,29). By improving parental
communication, reproductive health understanding, and intention to delay marriage, parenting communication
education may serve as an upstream psychosocial intervention. However, the present study did not directly measure
marriage timing, pregnancy outcomes, child nutrition, or stunting. Therefore, any implication for stunting prevention
should be framed as an indirect and theoretical pathway requiring longitudinal verification.

This interpretation aligns with policy-oriented arguments that family education can complement broader
adolescent health and stunting-risk mitigation strategies. Effective integration may require multisectoral coordination
across health, education, nutrition, and social protection sectors, as well as alignment with legal and policy
frameworks related to minimum marriage age, adolescent health services, and school retention (1,12,21).
Community-based strategies that combine parenting education with maternal and child health counseling,
Community-based strategies that combine parenting communication education with maternal and child health
counseling, nutrition education, and school outreach may be promising. However, the present findings provide
empirical support only for short-term improvements in knowledge, attitudes, and behavioral intentions, not for direct
reductions in early marriage or stunting.

Another important point arising from the results is that improvements were observed not only in knowledge
but also in attitudes and behavioral intentions. This suggests that the intervention did more than deliver information;
it was associated with changes in how respondents evaluated early marriage and how they expressed future-oriented
preventive intentions. This distinction is important because knowledge gain alone is often insufficient to produce
sustained behavioral change. Adolescents may understand the risks of early marriage but still face social pressure,
economic constraints, or restrictive family norms. Thus, the present study contributes to the literature by showing
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that parenting communication education can influence several proximal psychosocial dimensions of adolescent
preparedness within a short intervention window. (26,33).

Despite these positive findings, the study must be interpreted in light of several limitations. First, the research
was conducted in a single health center working area and school setting in Sigi Regency, which limits generalizability
to other geographic, cultural, or socioeconomic contexts. Second, the quasi-experimental design, although
appropriate for the field context, did not use random allocation and therefore cannot provide the same level of causal
certainty as a randomized controlled trial. Third, baseline imbalance between groups, particularly in behavioral
intention scores, may have influenced the magnitude of observed change and should be considered when interpreting
intervention effects. Fourth, the study captured short-term post-intervention change rather than long-term behavioral
outcomes, meaning that it cannot confirm whether improved attitudes and intentions translate into actual delayed
marriage, continued schooling, or reproductive health practices over time.

In addition, the outcome measures relied heavily on questionnaire responses and self-reported perceptions,
which may be affected by social desirability bias, particularly after exposure to a health education program. The
behavioral domain should be interpreted as behavioral intention or preventive orientation, not verified behavior. The
study also did not incorporate broader contextual variables such as peer influence, household economic stress, service
accessibility, local policy enforcement, or implementation fidelity in sufficient depth. The qualitative component was
useful for contextual interpretation but remained limited because participant numbers, coding procedures, and direct
quotations require clearer reporting. These limitations indicate the need for stronger longitudinal and multisite
evaluations of family-based educational interventions (13,20,23).

Even with these limitations, the study makes an important contribution by showing that parenting
communication education is feasible and associated with short-term improvements in knowledge, attitudes, and
behavioral intentions among adolescents and families in a community setting. It adds to the growing evidence that
family engagement is a relevant component of adolescent reproductive health education. The findings suggest that
programs addressing early marriage prevention should move beyond individual-level education and invest in family
communication, parental capacity-building, and integrated community support systems. However, claims regarding
downstream nutritional consequences should remain cautious until supported by longitudinal health outcome data.

Future research should examine the long-term effects of parenting communication education using
longitudinal, multisite, or stronger quasi-experimental designs with baseline-adjusted analysis. It would also be
valuable to measure mediating variables such as parent—adolescent communication quality, subjective norms,
perceived behavioral control, parental support for education, adolescent self-efficacy, and access to reproductive
health services. In addition, future studies should examine whether integrating parenting communication education
with nutrition counseling, school-retention support, and adolescent-friendly health services produces sustained effects
on actual marriage timing, reproductive health behavior, and child nutritional outcomes. Such work would help
determine whether short-term educational gains can translate into sustainable improvements in adolescent
reproductive health and indirect stunting-risk reduction.

CONCLUSION

This study found that parenting communication education was associated with short-term improvements in
knowledge, attitudes, and behavioral intentions related to early marriage prevention. Respondents in the intervention
group demonstrated significantly higher post-intervention scores across these domains compared with the control
group, suggesting that family-based educational approaches may strengthen reproductive health awareness, support
preventive attitudes toward early marriage, and encourage intentions to delay marriage and continue education. The
findings support the potential value of family engagement within adolescent reproductive health promotion programs,
particularly in settings where parents play an important role in shaping adolescents’ aspirations, communication
patterns, and life planning. However, the study measured only immediate post-intervention psychosocial outcomes
and did not assess actual marriage decisions, reproductive health behaviors, pregnancy outcomes, or child nutritional
status. Therefore, the results should be interpreted as evidence of strengthened preventive orientation rather than
confirmed behavioral change. Although early marriage prevention is theoretically relevant to broader maternal and
child health and stunting-risk reduction efforts, the present study does not provide direct evidence of effects on
stunting or other health outcomes. Any implications for stunting prevention should therefore be considered indirect
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and require future longitudinal verification. Given the study’s non-randomized design, limited geographic scope,
baseline imbalance in some outcome domains, and short follow-up period, further research using longitudinal,
multisite, and baseline-adjusted designs is recommended to determine whether improvements in knowledge,
attitudes, and behavioral intentions translate into sustained changes in marriage timing, reproductive health behavior,
and child health outcomes.
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