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Abstract

Anemia in adolescent girls is a significant health problem due to increased iron
requirements during puberty. Iron supplements are an important intervention, but
previous studies have shown that 58.4% of adolescent girls have low compliance
rates. This study aims to analyze the relationship between knowledge and attitudes
toward iron supplement consumption among high school students in Samarinda
City. This study used a cross-sectional design involving 466 respondents from three
secondary schools. Data were collected through an online questionnaire covering
knowledge, attitude, and TTD consumption variables. Results showed that 47.2%
of respondents had very good knowledge and 90.3% had a positive attitude.
Bivariate analysis showed no significant relationship between knowledge and TTD
consumption (OR = 1.039; 95% CI: 0.680-1.587; p = 0.860). Conversely, attitude
showed a significant relationship, where students with negative attitudes were less
likely to consume TTD (OR = 1.613; 95% CI: 1.052-2.471; p = 0.028). These
findings indicate that attitude has a greater influence than knowledge in promoting
TTD consumption behavior. Interventions to improve TID consumption
compliance should focus on fostering positive attitudes among adolescent girls.
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INTRODUCTION

Iron and folic acid tablets
(commonly known as Tablet Tambah
Darah or TTD) are supplements
essential for the formation of red blood
cells, which play a critical role in
transporting oxygen from the lungs to
tissues throughout the body. Adequate
iron intake is particularly important
during adolescence—a period marked by
rapid growth and development—to
support the optimal functioning of
organs and physiological systems. Iron

deficiency disrupts hemoglobin
synthesis and leads to anemia.
Adolescent girls are particularly

vulnerable to iron-deficiency anemia,
with a tenfold higher risk than boys,
largely due to menstruation, poor dietary
iron intake, suboptimal nutrient
absorption, and increased  iron
requirements during puberty (Mesias et
al., 2013; Stabell et al., 2021; Wang et
al., 2013; Zia et al., 2022).

The impact of anemia in
adolescent girls extends beyond physical
health, contributing to reduced immune
function and diminished academic
performance. While dietary sources of
iron such as meat, liver, and fish are
vital, supplementation through TTD
remains  necessary.  Starting  iron
supplementation during adolescence has
long-term benefits, including reducing
the risk of anemia during pregnancy,
minimizing the likelihood of perinatal
hemorrhage, and lowering the risk of
delivering low birth weight infants
(Beard, 2000; Gibson et al., 2002; Habib
et al., 2020; Mesias et al., 2013; Misunas
et al.,, 2024; Seyoum et al, 2019).
Despite these benefits, adherence to

TTD supplementation among
adolescents remains low.
Anemia is a multifactorial

condition. Prior studies have shown that
dietary habits significantly contribute to
its incidence (Akib & Sumarmi, 2017),
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while behavioral factors such as
knowledge, attitudes, and practices also
play crucial roles (Tambunan et al.,
2016). A study conducted in Bangalore,
India, revealed that the majority of 100
respondents demonstrated poor
knowledge, negative attitudes, and
inadequate anemia prevention practices
(Chaluvaraj & Satyanarayana, 2018).
Behavioral modification  through
improved dietary habits remains a key
strategy in preventing anemia among
adolescent girls. However, such efforts
alone are often insufficient to meet their
elevated iron demands. As a result,
government-led interventions such as the
distribution of TTD supplements have
been introduced as a complementary
measure (Kemenkes, 2018).

Adherence to TTD
supplementation in Indonesia remains
generally low to moderate, with

considerable regional and demographic
variations. One study found that 58.4%
of adolescent girls exhibited low
adherence, while 41.6% demonstrated
moderate adherence, with no participants
reporting high compliance (Runiari &
Hartati, 2020). Another study reported
that only 1.4% of adolescent girls
consistently followed TTD consumption
guidelines, far below the national target
of 58% compliance by 2024 (Nurjanah
& Azinar, 2023). Supporting this, data
from the National Population and Family
Planning Agency (BKKBN) showed that
although 76.2% of adolescent girls
received TTD supplements, only 0.9%
consumed more than 52 tablets annually
(BKKBN: Kepatuhan Remaja Putri
Minum Tablet Tambah Darah Rendah -
ANTARA News, n.d.). In Bogor City,
39% of female students were reported as
non-adherent, and 31.4% did not
consume the tablets at all, despite having
received them (Rahmatasya, 2024).
Other studies indicate local variations in
adherence rates, ranging between 54.8%
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and 66.3% across different schools and
adolescent  populations  (Kesehatan
Politeknik Kesehatan Makassar et al.,
2024; Saleh & Bakoil, 2021; Uswatun
Hasanah et al., 2024).

In Samarinda, the City Health
Office recorded 454 anemia cases among
female students in senior high schools
(SMA/SMK/MA) across 26 health
center areas in 2022. A preliminary study
conducted at Bengkuring Health Center
in 2023 identified 276 cases of anemia
among 10th-grade students from 12
schools, including 84 mild cases, 165
moderate, and 18 severe. These findings
suggest that current TTD distribution
efforts by health centers have not
effectively reduced anemia prevalence,
largely due to the absence of systematic
monitoring mechanisms (Dinas
Kesehatan Kota Samarinda, 2025). This
study aims to examine the consumption
patterns of TTD among adolescent girls
enrolled in senior high schools in
Samarinda, focusing on levels of
knowledge, attitudes, and adherence.
The findings are expected to inform the
development of more effective
monitoring and educational strategies to
improve  compliance  with TTD
supplementation as a means of
preventing anemia in this vulnerable
population.

METHOD
This study employed a cross-
sectional design with a rapid survey

approach to provide an initial overview
of TTD consumption among adolescent
girls in Samarinda. The rapid survey
method was selected due to its speed,
efficiency, and suitability for generating
representative data under resource
constraints (WHO, 2001). The study
population included all female students
enrolled in senior high schools (SMA),
Islamic senior high schools (MA), and
vocational high schools (SMK) in
Samarinda. A cluster  sampling
technique was applied, stratified by
school type and grade level. Three
schools were randomly selected, each
representing one of the school
categories: SMA, MA, and SMK. The
sample size was calculated using
Cochran’s  formula, assuming a
population proportion of 78.9%, a 95%
confidence level, and a 5% margin of
error, yielding a required total of 256
respondents. Primary data were collected
through a structured online questionnaire
administered via Google Forms. The
instrument consisted of close-ended
questions using a Likert scale, covering
indicators of knowledge, attitudes, and
adherence to TTD consumption. Data
analysis was conducted descriptively
using Microsoft Excel and other data
processing tools, focusing on frequency
distributions and percentages to illustrate
the research findings.

RESULTS

Table 1. Characteristics of Respondents Based on TTD Consumption

Characteristic TTD Consumption

No Yes
Age
14 years; n (%) 1 (50.0) 1 (50.0)
15 years; n (%) 17 (17.3) 81 (82.7)
16 years; n (%) 66 (27.7) 172 (72.3)
17 years; n (%) 29 (23.4) 95 (76.6)
18 years; n (%) 1(25.0) 3(75.0)
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Father’s Education

No formal education; n (%) 0 (0.0) 2 (100.0)
Primary School (SD/MI); n (%) 13 (34.2) 25 (65.8)
Junior High School (SMP); n (%) 6 (13.6) 38 (86.4)
Senior High School (SMA); n (%) 51(23.2) 169 (76.8)
Diploma (D1-D3); n (%) 9(23.1) 30 (76.9)
Bachelor—Doctorate (S1-S3); n (%) 35 (28.5) 88 (71.5)
Mother’s Education

No formal education; n (%) 1 (50.0) 1 (50.0)
Primary School (SD/MI); n (%) 14 (35.0) 26 (65.0)
Junior High School (SMP); n (%) 14 (28.0) 36 (72.0)
Senior High School (SMA); n (%) 42 (19.8) 170 (80.2)
Diploma (D1-D3); n (%) 10 (21.3) 37 (78.7)
Bachelor—Doctorate (S1-S3); n (%) 33 (28.7) 82 (71.3)
Father’s Occupation

Civil servant/Military/Police/Retired; n (%) 26 (31.3) 57 (68.7)
Private sector; n (%) 39 (24.2) 122 (75.8)
Farmer; n (%) 0 (0.0) 5(100.0)
Entrepreneur; n (%) 27 (19.0) 115 (81.0)
Laborer; n (%) 8 (32.0) 17 (68.0)
Unemployed; n (%) 6 (42.9) 8 (57.1)
Others; n (%) 8(22.2) 28 (77.8)
Knowledge Score; Median (Min-Max) 4 (1-5) 4 (2-5)
Attitude Score; Median (Min-Max) 22 (11-25) 23 (11-25)

Based on the characteristics of
the respondents, the majority of female
students who reported consuming TTD
were between the ages of 15 and 17. A
higher likelihood of TTD consumption
was observed among those whose
parents, both fathers and mothers, had
attained secondary to higher levels of
education. Additionally,  parental
occupations that were formal in nature or
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involved entrepreneurship were more
commonly found in the group that
adhered to TTD consumption. Although
the median knowledge scores between
the compliant and non-compliant groups
did not show significant differences, the
attitude scores tended to be higher
among students who consumed the
tablets. This trend was particularly
evident among senior high school
students in Samarinda City.
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Figure 1. Evaluation Curve of Knowledge and Attitude Score on Iron Supplement
Tablet Consumption Status

Based on the analysis of the
Receiver  Operating  Characteristic
(ROC) curve presented in Figure 1, the
knowledge score exhibited a very low
discriminatory capacity in
differentiating the consumption status of
TTD among senior high school female
students in Samarinda City. This is
reflected in the Area Under the Curve
(AUC) value of 0.504 (p = 0.895; 95%
CI: 0.443-0.565), which is close to 0.5
and indicates that knowledge scores do
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not have significant predictive power
regarding TTD consumption behavior.
In comparison, the attitude score
demonstrated a relatively  Dbetter,
although still low, discriminatory ability,
with an AUC of 0.581 (p = 0.010; 95%
CI: 0.523-0.638). The ROC curve was
subsequently used to establish cut-off
points for categorizing respondents into
two groups based on knowledge and
attitude levels, namely "low knowledge"
and "good knowledge" as well as
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"negative  attitude" and "positive
attitude." These classifications were
further analyzed in relation to the TTD

consumption status, allowing for a more
objective assessment grounded in the
predictive performance of each variable.

Table 2. Association Between Knowledge and Attitude With TTD Consumption
Among Senior High School Girls in Samarinda City

Variable TTD Consumption OR 95% CI p-value
No N (%) Yes N (%)

Knowledge
Poor 61 (53.5%) 185 (52.6%) 1.039 0.680 — 1.587
Good 53 (46.5%) 167 (47.4%) Ref. -
Attitude
Negative 66 (57.9%) 162 (46.0%) 1.613 1.052 —2.471
Positive 48 (42.1%) 190 (54.0%) Ref. —

The analysis of the association knowledge showed no meaningful

between knowledge and attitude with
TTD consumption among senior high
school female students in Samarinda
City revealed that knowledge did not

have a  statistically  significant
relationship with TTD intake. The
proportion of students with low

knowledge was nearly equal between
those who did not consume (53.5%) and
those who did (52.6%), with an odds
ratio (OR) of 1.039 (95% CI: 0.680-
1.587; p=0.860). In contrast, the attitude
variable showed a more meaningful
association, where students with a
negative attitude were more frequently
found in the non-consuming group
(57.9%) compared to the consuming
group (46.0%), with an OR of 1.613
(95% CI: 1.052-2.471) and a p-value of
0.028, which is less than 0.05. These
findings indicate that attitude plays a
more substantial role than knowledge in
influencing the behavior of TTD
consumption.

DISCUSSION

The findings of this study indicate a
statistically ~ significant  association
between attitude and TTD consumption
behavior among senior high school
female students in Samarinda, whereas
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influence. This highlights a critical
insight: adolescent health behavior is not
solely determined by the extent of
knowledge but also by emotional and
psychological responses that shape
compliance with TTD intake. These
results are corroborated by a study
conducted at SMAN 5 Tuban, which
similarly found that knowledge did not
significantly correlate with adherence to
TTD supplementation (p = 0.182), and
motivation was not  statistically
significant. The consistency of these
findings suggests that knowledge-based
education alone is insufficient to drive
behavioral change in TTD consumption
(Harlisa et al., 2023).

Comparable results were also
reported by Uswatun Hasanah et al.
(2024), where knowledge yielded a non-
significant p-value (p = 0.261),
indicating no substantial relationship

between  knowledge levels and
adherence to TTD supplementation
among adolescent girls(Uswatun

Hasanah et al., 2024). Adherence is
defined as a behavior resulting from the
interaction between healthcare providers
and patients, in which patients
understand and accept the prescribed
medical plan and consistently follow it.
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High levels of adherence to TTD intake
are crucial for preventing anemia among
adolescent girls. This is in line with
previous research, which demonstrated
significant associations between
nutritional  knowledge and TTD
compliance with anemia status, reflected
in p-values of 0.018 and 0.0005,
respectively. Notably, 70.8% of girls
with good nutritional knowledge were
not anemic, and those who adhered to
TTD supplementation generally had
hemoglobin levels above 11 g/dL.

A cross-sectional study conducted
between April and July 2019 in Tamale

Metropolis, Ghana, involving 424
adolescent  girls, used structured
questionnaires and face-to-face
interviews. The study identified

maternal education and occupation,
awareness of anemia, and adequate
knowledge of anemia and TTD programs
as significant predictors of adherence.
Educational interventions targeting
adolescent girls—especially those that
enhance their understanding of anemia
and the benefits of TTD
supplementation, alongside parental
involvement—have proven effective in
improving adherence rates. Programs
that foster positive attitudes and
encourage adolescents’ active
participation in educational processes
appear more promising. These findings
advocate for a strategic shift from
conventional ~ one-way  counseling
approaches to more collaborative and
empathetic models, aiming to cultivate
consistent health behaviors (Dubik et al.,
2019).

However, this study is subject to
certain limitations. The cross-sectional
design restricts the ability to establish
causal relationships between variables.
Additionally, the wuse of online
questionnaires introduces the potential
for information bias due to varying
respondent interpretations. The study
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was also confined to three schools within
Samarinda, which limits the
generalizability of the findings.
Nevertheless, a notable strength of this
research lies in its substantial sample
size and the application of ROC analysis
for knowledge and attitude variables,
enabling precise identification of cut-off
points relevant to TTD adherence among
adolescent girls.

CONCLUSION

This study demonstrates that
although adolescent girls in Samarinda
exhibit relatively high levels of
knowledge and positive attitudes toward
the consumption of TTD, these have not
been fully reflected in consistent
consumption behaviors. Low adherence
is primarily driven by limited access to
IFA tablets, rather than cognitive or
affective factors alone. These findings
underscore the importance of structural
and systemic interventions beyond
educational efforts. The results reinforce
the urgency of cross-sectoral integration
in adolescent anemia prevention through
strengthened IFA distribution in schools,
implementation of consumption
monitoring  systems, and active
involvement of students, teachers, and
healthcare providers. The Theory of
Planned Behavior offers a useful
framework for designing interventions
that not only foster behavioral intentions
but also enhance perceived behavioral
control and enabling factors. Future
research is recommended to adopt a
mixed-methods approach and
longitudinal design to explore the
underlying causes of non-adherence and
evaluate the effectiveness of
interventions such as digital reminders,
participatory education, and peer support
in improving adherence and reducing
anemia prevalence.
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