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ABSTRACT

Background: Iron deficiency anemia remains a common public health problem among
adolescent girls, negatively impacting physical development, cognitive performance,
and productivity. Although iron supplementation programs have been widely
implemented, compliance with iron tablet consumption is still suboptimal.

Objective: This study aims to identify factors associated with compliance with iron
consumption among adolescent girls, including knowledge of anemia symptoms,
exposure to information about anemia, exposure to information about iron tablets,
adolescent girls' perceptions of the impact of anemia on pregnancy and childbirth,
acceptance of iron tablets, and parental awareness of the iron tablet program, and
parental support for adolescent girls.

Methods: This study is a cross-sectional survey study conducted from June to August
2024 in Bantul Regency, Special Region of Yogyakarta, involving 384 adolescent girls
selected using stratified random sampling. Data were collected through a structured
questionnaire and analyzed using the chi-square test and logistic regression.

Results: Bivariate analysis showed a significant association between adherence and
acceptance of iron consumption (p = 0.000), parental awareness (p = 0.020),
perception of the impact of anemia (p = 0.014), exposure to information about anemia
(p = 0.040), and iron tablets (p = 0.029). Logistic regression revealed that the main
predictors of adherence included acceptance of iron supplements (OR = 3.911; 95% CI:
1.938-8.218), parental awareness (OR = 1.925; 95% CI: 1.068-3.471), perception of
the impact of anemia (OR = 1.742; 95% CI: 1.138-2.669), and exposure to information
about iron tablets (OR = 1.633; 95% CI: 1.062-2.510).

Conclusion: Although exposure to information was not statistically significant in
multivariate analysis, it showed a positive trend. These findings highlight the importance
of increasing adolescent acceptance, improving perception of the consequences of
anemia, and increasing parental involvement to support iron supplementation
adherence.
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INTRODUCTION

Anemia is a serious global public
health issue, particularly affecting young
children, pregnant and postpartum women,
as well as adolescent girls and women of
reproductive age. Global data indicate that
approximately 40% of children aged 6-59
months, 37% of pregnant women, and 30%
of women aged 1549 years are affected by
anemia (1). Low- and lower-middle-income
countries bear the greatest burden,
especially among populations living in rural
areas, from low-income households, and
with no formal education (2). In 2019,
anemia accounted for the loss of
approximately 50 million years of healthy
life (disability-adjusted life years), with the
leading causes including dietary iron
deficiency, thalassemia and sickle cell trait,
and malaria (3).

Adolescent girls represent one of the
most vulnerable groups with a high
prevalence of anemia, primarily due to iron
deficiency (4). Anemia in this population
contributes to reduced concentration,
diminished academic performance, and
decreased  productivity, while also
increasing the risk of complications during
pregnancy and childbirth in later life (5). If

left unaddressed during adolescence,

anemia can lead to long-term health

consequences and pose significant
challenges to the development of a healthy,
intelligent, and productive future generation
(6).

In Indonesia, the prevalence of
anemia among adolescent girls is also
notably high. The 2023 Indonesia Health
Survey indicated that anemia remains a
persistent issue among females aged
15-24 years, posing a moderate to severe
public health concern (7). To mitigate this,
the Ministry of Health of the Republic of
Indonesia

infroduced a nationwide

intervention through the Weekly Iron
Supplementation Program for adolescent
girls in schools. This initiative aims to
reduce anemia by increasing hemoglobin
levels through regular iron supplementation
(8). Nevertheless, the program's success
hinges on adolescents' compliance with iron
tablet consumption (9).

Various studies have indicated that
despite the wide distribution of iron
supplements, adherence among adolescent
(10,11).

contributing to this low adherence include

girls  remains low Factors
inadequate knowledge, lack of awareness
about the health
negative perceptions of potential side

impacts of anemia,
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effects, and insufficient support from
families and schools. Moreover, uneven
exposure to relevant information and
communication strategies that fail to align
with adolescents' characteristics further
hinder compliance. Thus, there is a critical
need for a deeper understanding of the
behavioral determinants associated with
iron supplement intake.

This issue is also evident locally,
particularly in the Bantul District, Special
Region of Yogyakarta. The Bantul District
Health Office reported that, based on
hemoglobin (Hb) examinations conducted in
2022 on 700 adolescent girls, 29% were
anemic, amounting to 203 individuals (12).
This condition indicates that, despite the
implementation of school-based iron
supplementation programs, compliance and
behavior change remain major challenges.
The main causes of low compliance include
a lack of understanding among adolescents
about the

consuming iron supplements, as well as

importance of regularly
limited awareness of the long-term health
impacts of anemia (13,14). Additionally,
social factors such as peer influence and
the busy schedules of adolescents also act
as barriers to program implementation (15).
Lack of family involvement, particularly
parental involvement, also contributes to
low adherence. Research shows that
adolescents who lack parental support in
the form of reminders, monitoring, or
providing understanding tend to have lower

motivation to consume iron tablets regularly.

A study in India found that health education
for parents was directly associated with
increased adolescent adherence to IFA
consumption (16). In addition, qualitative
research reports that the effectiveness of
family support is greatly influenced by the
quality of interpersonal relationships and
trust between adolescents and parents, so
that a lack of this interaction can further
reduce compliance (17). The gap between
program coverage and achieved health
outcomes highlights the need to reassess
the current communication strategy,
particularly in how health messages are
delivered, understood, and accepted by the
target population (10).

In the field of health communication,
the effectiveness of promotional programs
is not solely determined by service
availability but also by the extent to which
individuals receive, process, and respond to
health-related information (18). The Health
Belief Model (HBM) serves as a relevant
theoretical framework to explain how
individual perceptions of susceptibility,
severity, benefits, barriers, cues to action,
and self-efficacy influence health-related
behaviors (19,20). In the context of iron
supplement adherence, variables such as
information exposure, perception of anemia,
and acceptance of iron tablets become
central to shaping behavioral outcomes.

Information exposure refers to the
degree to which individuals access, attend
to, and process information related to health
(18,21). In the

issues digital era,
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adolescents are exposed to a wide array of
information sources, including mass media,
social media, teachers, healthcare
providers, and family members (22). The
diversity and fragmentation of these
communication channels require adaptive
strategies that tailor health messages to
adolescents' preferences and media habits
(23). Meanwhile, adolescents' perceptions
their
acceptance of iron supplements influence
their

regarding adherence. Previous studies have

of anemia's consequences and

motivation and decision-making
primarily emphasized knowledge and
attitudes as key predictors of iron tablet
consumption behavior. However, few have
integrated communication variables, such
as information exposure with psychosocial
constructs like perception and acceptance
comprehensively, particularly in semi-urban
areas like Bantul. Therefore, there is a
growing need to adopt a multidimensional
analytical approach that merges behavioral
and communicative aspects in
understanding compliance behavior.

This study specifically aims to
the extent

examine of exposure to

information on anemia and iron
supplementation among adolescent girls in
Bantul and its association with compliance
with iron consumption. Within a health
promotion framework, information exposure
influences how messages are received and
adolescents'

understood, shaping

perceptions of the importance and

consequences of anemia. In addition, this

study analyzes adolescents' perceptions of
the health impacts of anemia and examines
the role of parents, specifically parental
awareness of iron supplement intake

activities, as interpersonal factors
associated with adolescents' compliance
with iron consumption. The findings are
expected to inform the development of more
targeted and contextually appropriate
school-based anemia prevention and health

communication strategies.

MATERIALS AND METHODS

This study is a quantitative study with
a cross-sectional design using a survey
method to analyze the effect of information
exposure, perceptions of iron supplements,
and acceptance of anemia prevention
programs on compliance with iron
supplement consumption in adolescent
girls. This design allows data collection at
one time to describe the relationship
between the variables studied (24). The
study took place in Bantul Regency
between June and August 2024. The
population in this study was female
adolescents aged 16 to 18 years who were
enrolled in senior high schools (SMA/SMK)
in Bantul Regency, Yogyakarta. A sample of
384 respondents was selected using a
simple random sampling technique.

Data

structured questionnaire. The instrument

were collected using a

consisted of several parts: seven items
assessing knowledge of anemia symptoms;
adolescents'

four items assessing
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perceptions of the impact of anemia; seven
items regarding sources of information
about iron tablets; seven items regarding
information about anemia; four items
measuring acceptance of iron
supplementation; six items on parental
roles and four items assessing compliance
with iron tablet consumption. A five-point
Likert scale was used, with response
options ranging from 1 (strongly disagree)
to 5 (strongly agree). For positive items, the
scores ranged from 1 (strongly disagree) to
5 (strongly agree), while for negative items,
the scores were reversed. Instrument
validity was assessed using the Pearson
product-moment correlation test on a pilot
sample of 30 respondents, with a
significance level of p < 0.05, showing that
demonstrated

all  items statistically

significant item—total correlations and
correlation coefficients exceeding the r-table
value (0.361).

Cronbach's alpha revealed strong internal

Reliability testing using

consistency across all constructs, with all
0.70,
confirming that the instrument was valid,

alpha coefficients exceeding

reliable, and suitable for use in this study.
Data collection was carried out by

to the

selected respondents in schools. The

distributing the questionnaires
respondents completed the questionnaires
within a specified period. Afterward, the
data were checked for completeness and
validity before analysis. Data analysis
began with descriptive analysis to provide

an overview of the respondents'

characteristics and the distribution of the
variables. Bivariate analysis was conducted
using the chi-square test to determine the
association between information exposure,
perception, and acceptance with adherence
to iron supplement intake. Furthermore,
logistic regression analysis was used to
assess the influence of the independent
variables (information exposure, perception,
and acceptance) on the dependent variable,
which is adherence to iron supplement
intake. This study received ethical approval
from the Research Ethics Committee of
Universitas Aisyiyah Yogyakarta with
approval number 3759/KEP-
UNISA/VI/2024, issued on June 21, 2024.

RESULTS AND DISCUSSION

The data collection involved 384
respondents with demographic
characteristics including age, history of
anemia, parental education and occupation,
family type, and number of family members
(Table 1), as well as variables related to
iron supplement intake compliance, such as
information exposure, perception, and

acceptance (Table 2 and 3).

Table 1. Frequency distribution of
respondent characteristics (n=384)

Variable Frequency Percentage
(%)

Age

16 years 122 31.8

17 years 253 65.9

18 years 9 2.3
Anemia History

Had anemia 60 15.6

Information exposure, anemia perceptions, and parental roles... 5



Never had
anemia
Father's Education
Elementary
School
Junior High
School
Senior High
School
Higher
Education
Mother's Education
Elementary
School
Junior High
School
Senior High
School
Higher
Education
Father's
Occupation
Farmer
Trader
Private
Employee
Civil Servant
Other
Not Working
Mother's
Occupation
Farmer
Trader
Private
Employee
Civil Servant
Other
Not Working
Family Type
Nuclear Family
Extended
Family
Number of Family
Members
<4
> 4

324

60

80

184

60

58

69

197

60

37
36

94

25
184

50
39

19
137
131

272
112

227
157

84.4

15.6

20.8

47.9

15.6

15.1

18

51.6

15.7

9.6
9.4

245

6.5
47.9
21

21
13

10.2

4.9
35.7
34.1

70.8
29.2

59.1
40.9

Source: Primary Data 2024

6

The demographic characteristics of
the 384 adolescent female respondents
revealed that the majority were 17 years old
(65.9%), while the smallest age group was
18 years old (2.3%). Most respondents had
no history of anemia (84.4%), and the
highest level of parental education was
senior high school for both fathers (47.9%)
(51.6%).
occupation, the largest proportion of fathers

and mothers Regarding
were categorized as "Others" (47.9%), while
the smallest group was those unemployed
(2.1%). Similarly, for mothers, the "Others"
category accounted for the highest
proportion (35.7%), and the fewest worked
as farmers (2.1%). Most respondents came
from nuclear families (70.8%), with the
majority having four or fewer family
members (59.1%).

The results Table 2 of the bivariate
analysis between independent variables
and iron tablet consumption compliance are
presented in Table 2. Five variables
showed statistically significant associations
(p < 0.05). The strongest association was
observed in the variable acceptance of iron
supplementation, where 177 compliant
adolescents did not object to consuming the
tablets, compared to only 11 in the reluctant
group (p = 0.000).

Parental awareness of iron tablet
consumption also showed a significant
effect, with 161 compliant respondents
coming from families where parents were
aware of their child's supplementation

activities (p = 0.020). Furthermore,
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Table 2. Bivariate analysis of factors associated with compliance with iron supplement

intake
. Iron Sup;_)lement of p-Value
Variable Category Compliance
No Yes
Exposure To Information About Anemia Low 102 70 1 0.040*
High 94 118
Exposure To Information About Iron Tablets Low 100 75 1 0.029*
High 96 113
Parental Awareness of Iron Tablet Intake Unaware 45 21 1 0.020*
Activity Aware 151 161
Acceptance of Iron Supplementation Low 38 11 1 0.000*
High 158 177
Perceived Impact of Anemia Low 100 68 1 0.014*
High 96 120
Knowledge of Anemia Symptoms High 5 6 1 0,707
Low 192 182
Parental Support High 190 110 1 0,106
Low 86 98

* Statistically significant at p < 0.05

perceived impact of anemia (p = 0.011),
exposure to anemia-related information (p =
0.040), tablet

information were also

and exposure to iron
(p 0.029)

significantly associated with compliance.

Variables such as age, education, family
structure, and occupation did not show
statistically significant relationships.

The multivariate logistic regression
model, as shown in Table 3, identified three
significant predictors of compliance with iron
tablet consumption. The acceptance of iron
tablets emerged as the strongest predictor,
whereby adolescents who reported no
objection to taking the tablets were nearly
four times more likely to comply (AOR =

Table 3. Logistic regression analysis of factors affecting compliance with iron
supplements in the first modeling

Predictor Variable p-Value Adjg;ted 95% (Cl)

Information Exposure on Anemia 0.889 1.036 0.627 - 1.714
Information Exposure on Iron Supplementation 0.067 1.602 0.967 — 2.655
Parental Awareness of Iron Supplement Intake 0.031* 1.918 1.061 — 3.466
Activities

Acceptance of Iron Supplementation Among 0.000* 3.976 1.927 — 8.203
Adolescents

Perceived Impact of Anemia 0.011* 1.742 1.137 — 2.668

* Statistically significant at p < 0.05

Information exposure, anemia perceptions, and parental roles...
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3.976; 95% CI: 1.927-8.203; p = 0.000).
Parental significantly
contributed (AOR = 1.918; 95% CI:
1.061-3.466; p = 0.031), indicating that
adolescents with engaged parents were

awareness also

almost twice as likely to adhere to iron

supplementation. Furthermore, the

perceived impact of anemia was

significantly associated with  higher

compliance (AOR = 1.742; 95% CI:
1.137-2.668; p = 0.011).
Although

information regarding anemia and iron

exposure to general
tablets was significant in the bivariate
analysis, these variables did not retain
significance in the multivariate model.

Table 4. Logistic regression analysis of factors affecting compliance with iron
supplements in the second modeling

Adjusted

Predictor Variable p-Value OR 95% (Cl)
Acceptance of Iron Supplementation Among Adolescents 0.000* 3.991 1.927 - 8.218
Parental Awareness of Iron Supplement Intake Activities 0.029* 1.925 1.068 — 3.471
Perceived Impact of Anemia 0.011* 1.742 1.138 — 2.669
Information Exposure on Iron Supplementation 0.026* 1.633 1.062 — 2.510

* Statistically significant at p < 0.05

The multivariate logistic regression
model in the second model as shown in
Table 4, showed that acceptance of iron
tablets still emerged as the strongest
predictor, with adolescents who reported no
objection to taking the tablets being almost
four times more likely to be adherent (AOR
= 3.991; 95% CI: 1.927-8.218; p = 0.000).
Parental awareness also contributed
significantly (AOR = 1.925; 95% CI:
1.068-3.471; p = 0.029). Perceived impact
of anemia was significantly associated with
higher adherence (AOR = 1.742; 95% CI:
1.138-2.669; p = 0.011). Although exposure
to general information about iron tablets
was not significant in the first modeling
analysis, in the second modeling it emerged
as a significant predictor (AOR = 1.633;
95% CI: 1.062-2.510; p = 0.026).

The demographic characteristics of

most
middle
adolescence, a crucial developmental stage

the respondents indicate that

adolescent girls  were in
where cognitive capacity begins to mature
and health behaviors are shaped. At this

age, adolescents are more likely to
understand and internalize health
information, which can influence their

compliance with recommended health
behaviors such as iron supplementation.
This finding aligns with previous studies
indicating that middle adolescence is a key
period for interventions targeting nutritional
anemia, particularly due to the rapid growth
and increased iron demands during this
phase (25,26). Moreover, the predominance
of mothers with only primary-level education

may reflect limited health literacy at the
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household level, a factor that has been
consistently associated with reduced
effectiveness of health promotion efforts in
low-resource settings (27,28).

In terms of parental occupation, the
majority of fathers were engaged in informal
employment sectors. This socio-economic
background may indirectly influence
adolescent health behaviors through limited
access to nutritional resources and lower
prioritization of preventive health measures.
Previous literature suggests that the
employment and education of parents can
shape household health norms and
attitudes, thereby impacting adolescent
decision-making related to iron tablet
(29,30).

statistical data, these findings highlight the

consumption Interpreting the
need for health communication strategies
that are sensitive to socio-cultural and
economic family contexts. School-based
health promotion programs would benefit
from integrating parental involvement,

especially in communities with lower

educational attainment and economic
stability.

As shown in Table 2, bivariate
analysis revealed significant associations
between compliance with iron
supplementation and several psychosocial
Notably,

adolescent girls who did not feel burdened

and informational variables.
by iron tablet consumption were more likely
to adhere to the supplementation regimen.
This aligns with prior studies suggesting
that the acceptability and perceived side

effects of iron tablets significantly influence
Additionally,
parental awareness of their daughters'

adherence behavior (31).

consumption behavior was significantly
associated with higher compliance. This
reflects the

importance of family

engagement, particularly parental
monitoring, in adolescent health behavior,
as highlighted by previous health
communication research (32,33).
Furthermore, exposure to information,
both regarding anemia and iron
supplementation, was also positively
associated with compliance, although the
relationship was stronger for specific
tablets

themselves. Adolescents who received

information about the iron

more targeted information about iron

supplementation were more likely to
consume the tablets regularly. This supports
existing evidence that health-specific
messages, when communicated, are more
effective than general health knowledge in
driving behavior change (34,35). These
findings emphasize the need for school-
based and media-based health promotion
strategies that focus on message clarity,
cultural relevance, and consistent parental
tablet

compliance among adolescent girls. These

involvement to increase iron
findings highlight the complex interplay of
cognitive, emotional, and social dimensions
in shaping adolescent health behavior.
Acceptance of the tablets, as a reflection of
individual

subjective experience and

preferences, acted as a strong determinant

Information exposure, anemia perceptions, and parental roles... 9



Within this
such as

of consumption decisions.

framework, factors taste
perception, concerns about side effects,
and perceived necessity of supplementation
bear strategic implications for the design of
health promotion messages. This aligns
with the Health Belief Model constructs of
perceived benefits and perceived barriers,
which emphasize the psychological
evaluation of health actions (35).

Parental involvement reinforces the
importance of interpersonal communication
within the household as a key factor in
health-related behavior. Social Cognitive
Theory explains that adolescent behavior is
shaped not only by personal information
processing but also by social environments
(36,37). These environments influence
behavior through observation, support, and
reinforcement. Parents act as facilitators of
access to iron tablets and as
communicators who shape norms and
positive perceptions of health interventions
(38,39).

The perceived impact of anemia
suggests that adolescents with a deeper
understanding of the consequences of
anemia are more likely to comply with iron
supplementation. This supports the Health
Belief Model's concept of perceived
severity, which posits that individuals are
more inclined to adopt preventive behavior
when a condition is perceived as having
serious consequences (40,41).Therefore,
educational strategies should emphasize

not only the prevalence of anemia but also

its functional consequences, such as
fatigue, reduced academic performance,
and long-term reproductive health risks. The
anemia

nonsignificant role of general

information in the multivariate model
underscores the need to refine health
messaging. While general awareness may
initially ~ trigger concern, it appears
insufficient to sustain behavior change
unless paired with specific and actionable
guidance. This finding corroborates prior
research indicating that tailored and
audience-specific messages lead to more
effective behavioral outcomes than generic
health education (42,43). Communication
approaches that are interactive, technology-
based, and digitally accessible, such as
health apps or social media platforms, are
particularly suitable for reaching adolescent
audiences (44,45).

The results of the multivariate logistic
regression analysis showed that the
variable of exposure to information about
iron tablets, which was previously
insignificant in the first model, became
significant in the second. This change
indicates a complex dynamic between
exposure to information and other factors in
influencing adolescent compliance with iron
supplementation. In this case, the influence
of information becomes clearer when
included with variables such as acceptance
of tablets, perception of anemia risk, and
parental awareness. The information
received by adolescents does not only act

as passive knowledge, but also acts as
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cues to action or behavioral triggers,
especially when supported by other
environmental and psychosocial factors.
This is in accordance with the Health Belief
Model (HBM) theoretical framework, which
states that an individual's decision to carry
out health behaviors is influenced by
perceptions of benefits, perceptions of
threats, and cues to action (46). Previous
research supports these findings. Exposure
to information combined with family support
and risk perception significantly increased
adolescent compliance with iron
supplementation (47). Thus, intervention
strategies to improve compliance with iron
consumption should not only focus on
providing information but also consider
approaches that are interactive, fun, and
supported by a positive social environment.

Strengths of this study lie in its
integration of behavioral theory with
empirical analysis, as well as its use of a
multivariate model that enables the
identification of independent predictors. By
utilizing a representative sample and
employing rigorous analytical techniques,
this study provides evidence-based insights
health

communication strategies, particularly for

into the design of effective
adolescent populations. Limitations include
the reliance on self-reported data, which
may be subject to social desirability and

recall biases. Additionally, the cross-
sectional study design limits causal
inference  between  predictors and

compliance behavior. Contextual variables

such as school norms, peer influence, or

structural  barriers were also not
incorporated into the current model. Future
research is recommended to adopt
longitudinal approaches that better capture
causal pathways and long-term behavioral
patterns. Furthermore, future studies should
explore digital communication strategies,
such as peer-led social media campaigns
and mobile health interventions that
incorporate interactivity and gamification.
Investigating the mediating roles of risk
perception, self-efficacy, and social support
in predicting compliance behavior could
also provide a more comprehensive
understanding of the mechanisms

influencing adolescent health behavior.

CONCLUSION AND RECOMMENDATION

The findings from this study
underscore the critical factors influencing
adolescent compliance with iron
supplementation. Exposure to information
about iron supplements, parental
knowledge and involvement, as well as
adolescents' perceptions of the impact of
anemia, are pivotal in determining
adherence. Specifically, the study revealed
that adolescents who had higher awareness
of anemia and iron supplementation, along
with those who received strong parental
support, were more likely to comply with the
supplementation regimen. This is consistent
with the principles of the Health Belief
Model, which highlights how perceived
benefits

susceptibility, severity, and

Information exposure, anemia perceptions, and parental roles... 11



influence health behavior. Based on these
findings, it is recommended that health
promotion programs target both adolescents
and their parents to enhance understanding
and perceived value of iron supplementation.
Interventions should emphasize the health
the
and create accessible

risks of anemia, benefits  of
supplementation,
channels for information dissemination.
Moreover, the role of parental influence
should be integrated into programs to ensure
that

supporting adolescents' adherence to the

families are actively involved in

regimen.
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