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Abstract

Acute respiratory infection (ARI) remains an important health problem among toddlers, while maternal knowledge
is an important component of household prevention. This study analyzed the effect of health promotion using
audiovisual media on mothers’ knowledge of ARI prevention at Posyandu Melati, Payaroba, Binjai. A quasi-
experimental non-equivalent control group design with pretest and posttest measurements was used. Thirty-six
mothers of toddlers were recruited using total sampling and allocated to an audiovisual intervention group (n=18) or
a leaflet control group (n=18). Knowledge was measured using a 20-item questionnaire based on Health Belief Model
indicators. Data were analyzed using the Shapiro—Wilk test and paired-samples t-test at 0=0.05. In the audiovisual
group, the proportion of mothers with good knowledge increased from 11.1% before education to 77.8% after
education, while the mean score increased from 54.72 to 62.66. In the leaflet group, good knowledge increased from
5.6% to 44.4%, with the mean score increasing from 54.16 to 59.94. Within-group changes were statistically
significant in both groups (p<0.001). The reported mean increase was descriptively greater in the audiovisual group
(7.94) than in the leaflet group (5.77). Both media therefore supported improvement in maternal knowledge, with
audiovisual education showing a greater descriptive increase.
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INTRODUCTION

Acute respiratory infection (ARI) remains an important cause of illness among children under five years of
age. The clinical spectrum ranges from upper respiratory symptoms to severe lower respiratory infection, and young
children are particularly vulnerable because of developmental and immunological factors (dos Santos et al., 2025;
Orosz et al., 2024). Evidence from Indonesia also indicates that household and physiological factors contribute to
ARI occurrence in toddlers, including environmental conditions and characteristics related to the child and family
(Anggraini et al., 2024; Ridwan et al., 2021).

Prevention of ARI in toddlers is not limited to treatment after symptoms appear. Preventive actions include
maintaining adequate ventilation, reducing exposure to tobacco smoke, maintaining hygiene, providing adequate
nutrition and breastfeeding, and ensuring appropriate immunization. Recent epidemiological investigations
emphasize the importance of addressing environmental and behavioral risk factors as part of an integrated prevention
strategy (Anggraini et al., 2024; Nurhayati et al., 2025). Maternal knowledge matters because mothers often
recognize symptoms, implement preventive practices, and decide when to seek health care. Studies among
Indonesian mothers have demonstrated an association between maternal knowledge and the ability to care for
children with ARI (Suryantara & Mahardika, 2024).

Health promotion is one approach for strengthening maternal knowledge and supporting preventive
behavior. Health promotion interventions are increasingly recommended to be theory-informed, evidence-based, and
adapted to the target population (Koulouvari et al., 2025). The Health Belief Model (HBM) is useful for organizing
preventive health messages through perceived susceptibility, perceived severity, perceived benefits, perceived
barriers, self-efficacy, and cues to action. A recent meta-analysis indicates that HBM-based health education can
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influence health beliefs and preventive behavior, supporting its use as a framework for educational interventions
(Afniratri et al., 2024). Educational media can determine how easily health messages are understood and retained.
Audiovisual media combine visual and auditory information, allowing educators to demonstrate processes,
symptoms, and preventive actions. Systematic reviews have reported that video-based health promotion can be
effective, although outcomes depend on content, duration, credibility, and audience characteristics (Xiao et al.,
2024). Visual-based interventions, including video and pictorial materials, have also been associated with improved
comprehension and health literacy compared with conventional approaches (Galmarini et al., 2024; Schubbe et al.,
2020; Wang & Voss, 2021).

Local evidence also supports the potential value of audiovisual and printed media for maternal education.
Health education has been shown to improve mothers’ knowledge of ARI (Sari & Ratnawati, 2020; Tunny et al.,
2020), while studies comparing video and leaflet education have reported significant changes in parental knowledge
(Bawinto et al., 2024). Nevertheless, the effectiveness of audiovisual education specifically among mothers of
toddlers attending Posyandu Melati had not been evaluated in the thesis setting. Therefore, this study aimed to
analyze the effect of audiovisual health promotion on mothers’ knowledge of ARI prevention and to describe the
change relative to leaflet-based education.

LITERATURE REVIEW

Health promotion and maternal knowledge

Health promotion aims to strengthen individual and community capacity to prevent disease and adopt healthier
practices. Contemporary reviews emphasize that interventions grounded in behavioral theories can provide a
structured basis for identifying determinants of behavior and selecting appropriate intervention strategies
(Koulouvari et al., 2025). In the context of ARI, maternal knowledge is particularly relevant because prevention and
early response frequently occur in the household. Indonesian studies have reported improvements in maternal
knowledge following health education and relationships between knowledge and caregiving ability (Novrianda et
al., 2015; Sari & Ratnawati, 2020; Suryantara & Mahardika, 2024).

Health Belief Model

The HBM explains preventive behavior through perceived susceptibility, perceived severity, perceived benefits,
perceived barriers, self-efficacy, and cues to action. In the present thesis, these constructs were used to formulate the
20-item questionnaire and educational content. HBM-based educational interventions have been evaluated in
multiple health contexts, and a recent meta-analysis found evidence that HBM-based education can improve selected
beliefs and preventive outcomes (Afniratri et al., 2024). The model is therefore appropriate for structuring messages
about the risk of ARI, consequences of delayed care, benefits of prevention, practical barriers, confidence in
performing preventive actions, and cues from cadres or health workers.

Audiovisual health education

Audiovisual education can present information through synchronized sound, text, illustrations, animation, and
moving images. A systematic review and meta-analysis found that video-based health promotion can improve health
outcomes, while also emphasizing the importance of message design and audience characteristics (Xiao et al., 2024).
Evidence among mothers of young children similarly suggests that video-assisted education can improve knowledge
and selected caregiving outcomes (Pujari et al., 2025; Saudi et al., 2020). Indonesian studies also report positive
effects of audiovisual education on maternal or parental knowledge (Bawinto et al., 2024; Bella et al., 2023; Kamila
et al., 2026).

Leaflet and visual education

Leaflets remain useful in community health promotion because they are portable, can be read repeatedly, and do not
require electricity or digital devices. Research on pictorial information suggests that visual elements can improve
understanding and recall (Schubbe et al., 2020; Wang & Voss, 2021). Studies specifically addressing ARI have
reported improvements after leaflet-based education among mothers (Ariyanti et al., 2025; Oktaviani et al., 2024).
Thus, leaflet education represents a relevant comparison medium for evaluating audiovisual promotion in Posyandu
settings.
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Research gap

Although evidence supports both audiovisual and printed health education, the magnitude of improvement can vary
across populations and contexts. Recent studies have directly compared audiovisual and leaflet approaches for
maternal health education, but evidence remains heterogeneous (Bawinto et al., 2024; Hidayat et al., 2025). The
present study contributes local evidence from Posyandu Melati by examining pretest—posttest knowledge changes in
two groups of mothers of toddlers.

METHOD

Study design and setting

This study used a quasi-experimental design with a non-equivalent control group and pretest—posttest measurements.
The research was conducted at Posyandu Melati, Binjai, North Sumatra, during the Posyandu schedule coordinated
with the Health Promotion program of Puskesmas H.A.H. Hasan. The design was selected to assess changes in
maternal knowledge after health promotion using audiovisual media and to compare the observed change with
leaflet-based education.

Population and sample

The population consisted of mothers who had toddlers and were registered at Posyandu Melati. Total sampling was
used because the accessible population was relatively small. Thirty-six respondents participated, consisting of 18
mothers in the audiovisual intervention group and 18 mothers in the leaflet control group. The thesis also calculated
a minimum sample using the Federer formula: (t—1) (n—1) >15, yielding a minimum of 16 respondents per group;
the final sample exceeded this minimum.

Eligibility and intervention

Eligible participants were biological mothers or primary caregivers of toddlers registered at or visiting Posyandu
Melati, willing to participate in all procedures, and able to communicate in Indonesian. Mothers who were not
registered, declined participation, had recently received similar ARI education, or had communication or sensory
limitations that interfered with understanding the intervention were excluded. The audiovisual intervention consisted
of a health education video covering ARI definition, causes, signs and symptoms, transmission, and prevention. The
comparison group received leaflet-based education with the same general health content.

Instrument and measurement

Knowledge was measured using a 20-item questionnaire developed from HBM indicators. The instrument covered
perceived susceptibility (items 1-3), perceived severity (4—6), perceived barriers (7—10), perceived benefits (11-14),
self-efficacy (15—-17), and cues to action (18-20). Responses used a four-point Likert scale: 1=strongly disagree,
2=disagree, 3=agree, and 4=strongly agree. Knowledge was categorized as good at 76—100%, adequate at 56—75%,
and poor at <55%, according to the thesis operationalization.

Validity, reliability, and analysis

The questionnaire was pilot-tested among 18 mothers with similar characteristics outside the main sample. All 20
items had item-total correlations above the reported r-table value of 0.497, and Cronbach’s alpha was 0.959,
indicating high internal consistency. Normality was assessed using Shapiro—Wilk because each group contained
fewer than 50 participants. All pretest and posttest distributions were reported as normal. Paired-samples t-tests were
then used to evaluate pretest—posttest changes at 0=0.05. The thesis also planned independent-samples t-testing for
between-group comparisons when assumptions were met.

Ethical considerations
Participation was voluntary and informed consent was obtained before data collection. The thesis included an
informed-consent form and ethical-clearance documentation as research appendices.
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RESULTS AND DISCUSSION
Participant characteristics
The study included 36 mothers, with 18 respondents in each group. In the audiovisual group, 38.9% had senior-high-
school education, 38.9% worked in the private sector, and 38.9% had two children. In the leaflet group, 33.3% had
senior-high-school education, 33.3% worked in the private sector, and 33.3% had two children. Most children in
both groups were aged 14 years. Previous ARI was reported by 50.0% of children in the audiovisual group and
55.6% in the leaflet group, while household ventilation was reported in 66.7% and 61.1%, respectively. The thesis
reported p-values above 0.05 for the listed baseline characteristics, suggesting no statistically meaningful difference
in these characteristics between groups.

Table 1. Selected characteristics of mothers and toddlers by study group

Characteristic Audiovisual (n=18) Leaflet (n=18)
Senior-high-school education 7 (38.9%) 6 (33.3%)
Private-sector occupation 7 (38.9%) 6 (33.3%)
Two children 7 (38.9%) 6 (33.3%)
Toddler aged 4 years 5(27.8%) 6 (33.3%)
Previous ARI 9 (50.0%) 10 (55.6%)
Household ventilation 12 (66.7%) 11 (61.1%)

Change in knowledge after audiovisual education

In the audiovisual group, the proportion of mothers with good knowledge increased from 2 respondents (11.1%)
before education to 14 respondents (77.8%) after education. The reported mean knowledge score increased from
54.72 to 62.66, representing a mean increase of 7.94 points. The paired-samples analysis reported a statistically
significant pretest—posttest difference (t=-8.570, p<0.001). These findings indicate that audiovisual education was
associated with a substantial improvement in maternal knowledge of ARI prevention. The result is consistent with
previous Indonesian studies. Tunny et al. (2020) reported that health education improved mothers’ knowledge
regarding ARI prevention, while Saudi et al. (2020) found positive effects of mobile-phone-based audiovisual
education on maternal knowledge and attitude in toddler pneumonia care. Bawinto et al. (2024) also reported
significant changes in parental knowledge after video and leaflet education about ARI. More broadly, systematic
reviews indicate that video-based promotion can improve health knowledge and comprehension, particularly when
the content is appropriately designed (Xiao et al., 2024; Galmarini et al., 2024).

Table 2. Pretest—posttest knowledge scores reported in the thesis

Group n Pretest Mean  Posttest Mean Mean Increase p-value
Audiovisual 18 54.72 62.66 7.94 <0.001
Leaflet 18 54.16 59.94 5.77 <0.001

Change in knowledge after leaflet education

In the leaflet group, good knowledge increased from 1 respondent (5.6%) before education to 8 respondents (44.4%)
after education. The reported mean score increased from 54.16 to 59.94, with a mean increase of 5.77 points in the
main results table. The paired-samples analysis also showed a statistically significant change (t=-7.023, p<0.001).
Thus, leaflet-based health education was also associated with improved maternal knowledge. This finding is
supported by studies of leaflet-based health education. Oktaviani et al. (2024) reported significant improvement in
mothers’ knowledge following leaflet-based ARI counseling. Ariyanti et al. (2025) similarly found significant
improvements in mothers’ knowledge, attitudes, and actions following leaflet health promotion for ARI. The
usefulness of printed visual materials is also consistent with evidence that pictures and pictographs can improve
understanding and recall (Schubbe et al., 2020; Wang & Voss, 2021).

Comparison of the observed increases
The observed mean increase was 7.94 points in the audiovisual group and 5.77 points in the leaflet group. The thesis
therefore describes the audiovisual group as showing a greater improvement. However, the reported statistical table
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primarily presents paired pretest—posttest tests within each group; a clearly reported independent statistical test
directly comparing the two change scores was not presented in the thesis results. Accordingly, the difference between
7.94 and 5.77 should be interpreted as a descriptive difference rather than as definitive evidence that audiovisual
education was statistically superior. The descriptive pattern is nevertheless compatible with literature suggesting that
audiovisual formats can engage multiple sensory channels and demonstrate processes more dynamically than static
materials. A systematic review found that video-based health promotion is a useful alternative or supplement to
traditional methods, although effectiveness varies according to message and audience characteristics (Xiao et al.,
2024). A 2025 comparative study among mothers of toddlers also reported greater knowledge improvement with
audiovisual media than leaflets for diphtheria education (Hidayat et al., 2025).

Implications for Posyandu health promotion

The findings support the use of both audiovisual and leaflet materials in Posyandu health promotion. Audiovisual
media may be used during group education to attract attention and demonstrate preventive behaviors, while leaflets
can provide take-home information for later review. This combined strategy is consistent with evidence that visual
communication can strengthen comprehension and recall (Galmarini et al., 2024; Schubbe et al., 2020). The approach
is also consistent with recent Indonesian evidence emphasizing accessible maternal education through community
health services (Herbayanti et al., 2025; Permatasari et al., 2026).

Limitations

The sample was small and drawn from a single Posyandu, which limits generalizability. The intervention and posttest
were conducted over a short period, so longer-term retention of knowledge and actual preventive behavior were not
established. The questionnaire was based on HBM constructs, but the study did not test the full causal pathway
between HBM constructs and behavior. Finally, the thesis contains some differences in the reported pretest values
between narrative tables and the SPSS descriptive output; this article follows the values presented in the main thesis
results tables and abstract.

CONCLUSION

Health promotion using audiovisual media and leaflets was associated with significant improvement in
mothers’ knowledge of ARI prevention at Posyandu Melati. In the audiovisual group, good knowledge increased
from 11.1% to 77.8%, with the reported mean score increasing from 54.72 to 62.66 and a significant paired pretest—
posttest result (p<0.001). In the leaflet group, good knowledge increased from 5.6% to 44.4%, with the mean score
increasing from 54.16 to 59.94 and a significant paired pretest—posttest result (p<0.001). The audiovisual group
showed a descriptively greater mean increase (7.94 versus 5.77 points), but the thesis does not provide a clearly
reported between-group test of change scores. Both media can therefore be incorporated into Posyandu health
promotion, with audiovisual materials used for interactive delivery and leaflets retained as take-home reinforcement.
Future studies should use larger samples, standardized repeated exposure, longer follow-up, and direct between-
group analyses.
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