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ARTICLE INFO ABSTRACT

Introduction: Adolescent anemia is one of the public health problems globally, including
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using a simple random technique. The research variables were learning achievement, body
KEYWORDS mass index (BMI), and hemoglobin levels. Research data was collected using observation

sheets, digital weight scales, height using a longboard, and hemoglobin levels using the
Easy Touch Kit. The measurement of learning achievement uses the average score of

L:aerrr?ilr?’ Achievement: student education reports based on the minimum completeness criteria (CCM) set by the
A dolescg;nt Girls ’ school with the requirements of good (B), enough (C), and less (K). The research data

analysis used a chi-square test and prevalence ratio with a confidence level (95%).
Results: The results showed that anemia in adolescent girls was 67.6%. There was an
association between learning achievement and anemia (p=0.034) and PR value = 0.79,
95% CI 0.00 to 1.52. There was no association between body mass index and anemia
(p=0.49) and PR value = 0.54, 95% CI1 0.08 to 3.7.

Conclusion: The study concluded that the percentage of anemia in adolescent girls was
67.6% and was categorized as a severe public health problem. Teenage girls who are
anemic have a risk of 0.79 times having academic achievement with a grade of C. Students
are expected to pay attention to adequate nutritional intake; the school facilitates regular
iron supplementation intervention programs and nutrition education for vulnerable
students, and health programs are integrated with the educational curriculum, health
monitoring, and periodic anemia screening.
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INTRODUCTION

Adolescent girls' anemia is a moderate to mild public health issue in developed nations (1,2). World Health
Organization (WHO) estimates that over two billion people worldwide—or more than 30% of the global population—
are anemic. This underscores the significance of anemia as a public health concern in developing and affluent nations.
(1). In underdeveloped nations, anemia affects adolescent girls between 42% and 60% of the time (3). In a Tamil
Nadu rural area, the frequency of anemia among teenage girls was 48.63% in India (4). In Ethiopia, 44% of teenage
girls suffer from anemia (5). Province by Province in Indonesia, adolescent girls' anemia prevalence varies. In 2018,
a health test in Rejang Lebong District revealed that 53.8% of teenage girls suffered from anemia (6). In West Java,
14.3% of teenage girls suffer from anemia (7). A study in a rural area of Jatinangor found that iron deficiency anemia
was 21.1% among adolescent girls (8). In Sigi Regency, Central Sulawesi, adolescent girls' anemia prevalence is
20.3% (9).

Adolescent females are susceptible to iron deficiency and anemia because of several variables, such as high
rates of infection and worm infestation, pregnancy, and inadequate dietary intake of iron. Compared to their male
counterparts, teenage girls are more likely to experience anemia (10-14). Anemia can adversely affect cognitive
performance, physical capacity, and work performance (10,11,15,16). According to studies, anemia has been linked
to reduced bodily resistance, weakness, appetite, poor focus, and lower academic achievement. Anemia can weaken
the immune system, making students more susceptible to infections and illnesses, negatively impacting their
academic performance (17,18). Anemia can cause fatigue and difficulty concentrating, affecting students' ability to
focus on their studies and perform well academically (19,20). Anemia can lead to decreased learning achievement,
as students may struggle to absorb and retain information due to their weakened physical condition (12,21,22).

The Government of the Republic of Indonesia has implemented various efforts to prevent anemia among
adolescent girls. These efforts include education on balanced nutrition, food fortification, and supplementation of
Blood-Adding Tablets (BAD) (23). Giving BAD to adolescent girls has been done, but the prevalence of anemia is
still relatively high. Many factors influence this, one of which is the lack of adherence of adolescent girls to iron
tablets (24). The government has partnered with Nutrition International to protect teenage girls from anemia through
nutrition education and weekly iron and folic acid supplementation. In addition, school-based multisectoral
collaborative projects have been implemented to prevent anemia among adolescent girls in Indonesia. This project
highlights the potential benefits of weekly iron and folic acid supplementation and anemia prevention for school
performance (25,26). The impact of anemia is significant on adolescent health, and efforts to reduce anemia problems
are among the World Health Assembly's Global Nutrition Targets for 2025 and Sustainable Development Goal (7).
Central Sulawesi Provincial Health Office has also made efforts to reduce the anemia rate of adolescent girls by
providing blood-added tablets. The BAD target for teenage girls in Central Sulawesi in 2022 is 50%, which is realized
at 46.5%.

Adolescent girls who received BAD in Palu City in 2022 reached 36.3%. The achievement of giving BAD in
Palu City was still higher than Donggala Regency's 19.6% and Sigi's 14.6% (9.20). However, the incidence of severe
anemia in adolescent girls in Palu City is still high (27). Compliance was one of the causes of the high incidence of
anemia, especially severe anemia in Palu City. Previous research in Palu City related to anemia in adolescent girls
showed that adolescent girl anemia was related to knowledge and socioeconomics (21). Research on the impact of
anemia on learning achievement in teenage girls in Palu City has never been conducted nor published. Knowing the
effects of anemia on adolescent girls in schools is a consideration for schools and local governments to determine
anemia control policies. This study aims to determine the relationship between anemia and teenage girls' learning
achievement in school.

METHOD

This type of research was cross-sectional. The research was conducted in June 2022 at Madrasah Aliyah Negeri
(MAN) Insan Cendekia Palu City. The population of the study was 39 third-grade students. The study sample was 34
people who were taken using a simple randomization technique. The research variables were learning achievement,
hemoglobin levels, and body mass index (BMI). Learning achievement was the average score of the odd semester
education report of female students as measured by a score of a (92-100), B (83-91), and C (75-82). BMI was
produced by dividing body weight (Kg) by height (M2). The hemoglobin level was the amount of red blood cell
pigment in the blood, which was split into anemia (<12 mg/dl) and non-anemia (>12 mg/dl).
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Before the research was conducted, respondents were explained and asked for voluntary consent to become a
research sample. The collection of research data was carried out using observation sheets. Weight measurement using
digital weight scales, height using a Body Length Measuring Instrument, and hemoglobin levels using the Easy Touch
Kit. Health workers examined respondents' hemoglobin levels. The measurement of learning achievement uses the
average score of student education reports based on the school's minimum completeness criteria. The research data
analysis used the chi-square test and prevalence ratio with a confidence level of 95%.

Ethical Consideration

All the ethical principles in research involving human subjects were incorporated in this study. Written and
informed consent was obtained through clear explanations of the study's objectives, procedures, potential risks, and
benefits before participation. Participation was assured to be confidential, anonymous, and voluntary, with
withdrawal at any moment without consequences.

RESULTS
The results of the study can be seen as follows:

Table 1. Frequency Distribution of Respondent Characteristics (n=34)

Characteristics of Respondents Frequency (n) Percentage (%)
Age (years)
15 15 44,12
16 18 52.94
17 1 2.94
Hemoglobin level
Anemia 23 67.6
Normal 11 324
BMI
Normal 28 82.4
Underweight 6 17.6
Odd Semester Average Score
B 26 76.47
C 8 23.53

Table 1 shows the % of anemic female students was 23 people (67.6%). The characteristics of most respondents
were the age of 16 years, as many as 18 people (52.94%), the BMI of expected respondents, as many as 28 people
(82.4%), and the average score of odd semester respondents, namely B as many as 26 people (76.47%).

Table 2. The Relationship between Anemia and Learning Achievement of Class X Science Young Women at MAN Insan
Cendekia Kota Palu

Learning Performance

ilsvl‘éfg"’b‘“ B C PR 95%Ct . P
f % F % alue
Anemia 5 652 g 343 0.00-
Normal T 100 0 0 0.079 152 0.034

Table 2 shows a relationship between hemoglobin levels and learning performance. The table shows that in the
group with anemia, 65.2% showed low learning performance, while only 34.8% had good learning performance. In
contrast, all (100%) showed good learning performance in the group with normal hemoglobin levels. An odds ratio
(OR) value of 0.0793 with a confidence interval (95% CI) between 0.004 and 1.516 indicates that respondents with
anemia have a lower likelihood of having good learning performance compared to those with normal hemoglobin
levels. A p-value of 0.034 indicates that this result is statistically significant, suggesting a meaningful relationship
between hemoglobin levels and learning performance.
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Table 3. The Relationship between BMI and Learning Achievement of Class X Science Young Women in MAN Insan Cendekia
Kota Palu

Learning Performance

BMI B C PR 95%CI Val P
f % f o ue
Underweight 4 2
Normal 22 6 0.54 0.08-3.7 0.49

Table 3 shows the relationship between body mass index (BMI) and learning performance. In the underweight
group, four respondents (out of the total observed) showed low learning performance, while two had good learning
performance. In contrast, in the group with a normal BMI, 22 respondents had low learning performance, while six
respondents showed good learning performance. An odds ratio (OR) value of 0.545 with a confidence interval (95%
CI) between 0.080 and 3.715 indicated that the difference in learning performance between underweight and
expected-weight respondents was not statistically significant. A p-value of 0.49 suggests no significant association
between BMI and learning performance in this sample.

DISCUSSION

The percentage of anemia based on the study's results was 67.6%. This data shows that out of 10 adolescent
girls, there are 6-7 people who have anemia. This percentage is classified as a severe public health problem. Because
of the significant impact of anemia, the school should pay more attention to anemia experienced by adolescent girls.
The high prevalence of anemia is attributed to various factors, including iron deficiency, acute and chronic infections,
deficiencies of vitamins and minerals (such as folate, vitamin B12, and vitamin A), genetically inherited traits (e.g.,
thalassemia), and other conditions like malaria, HIV/AIDS, and cancer. In addition, factors such as poor dietary iron
intake, inadequate absorption of iron, and blood loss contribute to the risk of iron-deficiency anemia. The vulnerable
groups, such as children, pregnant women, and the poorest and least educated populations, are disproportionately
affected by iron deficiency anemia (28). Other determinants of anemia prevalence include socio-demographic factors,
altitude, smoking behaviour, and pregnancy status (29). The burden of anemia and its underlying causes remains a
significant global health concern, affecting a large number of respondenals, particularly women and children (30).
Efforts to address anemia include improving access to healthcare services, screening, prevention, and treatment, as
well as addressing factors such as poverty, social inequality, and nutritional deficiencies.

The results showed that anemia was associated with adolescent girls' learning achievement. This study aligns
with the finding that anemia is associated with adolescent girls' learning achievement. (31). Several studies have
highlighted the relationship between anemia and learning achievement in school children and adolescents (31-35).
One study found a significant association between anemia and the learning achievement of adolescent girls (34).
Another study showed that web-based anemia education could improve teenage girls' knowledge, attitudes, and
practices (32). However, the causal relationship between anemia and learning achievement is still unclear, and these
studies have some limitations (33).

The results also show no relationship between body mass index (BMI) and learning achievement. BMI is a
measure used to measure a person's nutritional status, obtained by dividing body weight by height. The results of
research on the relationship between BMI and anemia are different. Some studies state there is a relationship, and
other studies state there is no relationship. A study conducted in China found that overweight and obese women had
a lower prevalence of anemia than normal-weight women (36). Another study in Indonesia found that underweight
adolescent girls had a greater risk of experiencing anemia than girls with standard BMI categories (37). However, the
evidence published supporting the association between BMI and anemia is controversial, with some studies reporting
a direct association while others reporting the opposite or no relationship (38). Therefore, the relationship between
BMI and anemia in women is still not fully understood and requires further investigation.

In addition to signs including paleness, tiredness, decreased appetite, and growth abnormalities, anemia in
adolescent girls can cause diminished physical resistance, weakness, impaired focus, and decreased academic
accomplishment (31,32,34,35). The long-term effects of anemia in teenage girls can be significant and may persist
into adulthood. Anemia during childhood has been associated with changes in cerebral function, affecting the ability
to learn and potentially leading to long-lasting effects on the auditory and visual systems (39). Chronic anemia can
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negatively impact linear growth during all stages of development, including infancy, childhood, and adolescence. In
severe cases, anemia may lead to delayed growth and long-term effects on neurodevelopment (40). Decreased
concentration and achievement in adolescents can lead to reduced productivity, which may result in low incomes as
adults. Anemia during pregnancy can hinder fetal development, leading to premature birth with low body weight and
short stature. Anemia increases the risk of stunting and impaired intelligence development in children. Anemia during
pregnancy can also pose risks to the mother, such as an increased risk of bleeding and potential complications during
childbirth (23). In summary, anemia in adolescent girls can have long-term effects on cognitive development, growth,
productivity, intelligence development, and maternal health. It is essential to address anemia in adolescents to prevent
these potential adverse outcomes.

Although this study has found that there is a relationship between anemia and academic achievement in
adolescent girls, this is still debatable. Because many factors affect students' learning achievement, this study uses a
cross-sectional method, so it is impossible to know which variables cause (risk factors) and which are the
consequences (effects). Therefore, it is essential to conduct further research to explore the determinants of student
learning achievement with the control case or cohort method.

Limitation and Implication

This study has several limitations, including a cross-sectional design that does not allow for determining cause-
and-effect relationships, coverage that is limited to one school so that it is less representative of the wider population,
and measurement of academic achievement that only uses report cards without taking into account other cognitive
aspects. In addition, confounding factors such as nutritional intake, socioeconomic status, and iron supplementation
compliance were not fully accounted for. Nevertheless, the results of this study imply the need for school-based health
interventions through routine anemia screening, nutrition education, and iron supplementation programs, as well as
collaboration between policymakers and educational institutions to integrate health promotion in the school
curriculum. Further research with wider coverage and longitudinal methods is needed to better understand the impact
of anemia on academic performance.

CONCLUSION

The study concluded that the percentage of anemia in adolescent girls was 67.6% and was categorized as a
severe public health problem. Teenage girls who are anemic have a risk of 0.79 times having academic achievement
with a grade of C. Students are expected to pay attention to adequate nutritional intake; the school facilitates regular
iron supplementation intervention programs and nutrition education for vulnerable students, and health programs are
integrated with the educational curriculum, health monitoring, and periodic anemia screening.
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