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ABSTRACT

Anemia is a global adolescent health problem related to nutrition and often occurs in
developing countries, including Indonesia. A lack of red blood cells or a hemoglobin
level lower than 12 g/dL is known as anemia and is mainly experienced by women of
childbearing age, including teenage girls. This study aims to determine the risk
factors associated with anemia among adolescent girls aged 10 to 19 years in 12
Central Kalimantan schools. This study was observational-analytic with a cross-
sectional design. Data (n = 355 adolescent girls) were from secondary data from the
data screening for Hb levels in the School Adolescent Girls Health Education
program by PT Rimba Makmur Utama. Multiple logistic regression tests analyzed
the risk factors (socio-demographic and health characteristics) associated with
anemia. Analysis showed that 32.1% had anemia. Most of them were 10 to 14 years
old. Consumption of iron supplements in the last week (PR: 0.450, 95% CI: [0.253-
0.802]) and BMlI-for-age (PR: 1.599, 95% CI: [1.005-2.544]) was significantly
associated with anemia. Age, parent’s education, parental income, menstruation
status, consumption of iron supplements, and consumption of deworming tablets
were not associated with anemia. Optimized iron supplementation programs for
adolescent girls 10 to 19 ages can decrease anemia prevalence.
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Introduction

Adolescence is a transitional phase from childhood to adulthood between 10 and 19 years
old, and it involves physical, sexual, psychological, and social development growth.* That growth
affects how they act. Adolescence is the predominant phase for getting used to healthy living
behavior. However, the adolescent phase is also vulnerable to health problems that can lead to
death. Globally, about 1.1 million of 1.2 billion adolescents die each year.! A few causes of these
problems are associated with water, hygiene, and sanitation; alcohol use and promiscuous sex;
nutritional deficiencies, and physical inactivity. Anemia, a global adolescent health problem related
to nutrition, often occurs in low- and middle-income countries (LMICs) such as Indonesia.

Anemia is particularly affecting adolescent girls, women of childbearing age, pregnant
women, and children.?® Indonesia Health Survey 2023 found that the prevalence of anemia was
16.3% among children aged 5-14 years and 15.5% aged 15-24 years.* It means that 1-2 of 10
people suffer from anemia. Although the proportion has decreased from the Riskesdas data (2018),’
the percentage is still alarming if converted into absolute numbers, meaning that around 7.2 million
children aged 5 to 14 years and around 6.9 million children aged 15-24 years suffer from anemia.
Anemia can lead to decreased immunity, decreased cognitive ability, and inhibited adolescent
growth.®” If it continues into adulthood, anemia increases the risk of a mother giving birth to a
premature baby, low birth weight, stunted children, and the risk of maternal death during
childbirth.®> Such cognitive decline will also majorly impact Indonesia's future economic
productivity.®

Anemia is a condition in which a person lacks red blood cells or hemoglobin levels with an
average of more than equal to 12 g/dL.° Anemia was affected by several factors like as biological
factors (malnutrition, growth, physiology, gender, age, and race), associated with infection and
inflammation (helminth infection, schistosomiasis, malaria, HIV, and tuberculosis), genetic
abnormalities in hemoglobin (thalassemia and sickle cell anemia disease), climate change and
environmental pollution, poverty and education, and the influence of water, sanitation, and
hygiene.'***

Biologically, adolescent girls are one of the groups that are prone to anemia due to
menstruation. Anemia affects teenage girls between 15 and 19 years old."? During menstruation,
the body must excrete iron through bleeding as much as 10 to 14 mg monthly.*® Iron is the
predominant nutrition of hemoglobin to transfer oxygen throughout the body. Iron was taken from
animal proteins such as liver, meat (beef and goat), poultry (chicken, duck, bird), and fish. About
20 to 30 percent of these heme iron can be absorbed. Iron supplementation can also prevent
anemia, especially iron deficiency anemia.®** Indonesia is doing that supplementation program.

Worm infections can reduce nutrient absorption such as iron, vitamins (A, B2, B6, B9, B12,

C, D, and E), and zinc which plays a role in red blood cell formation. Worming people are very
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prone to anemia.'® Body mass index (BMI) is also one of the anemia risk factors. Adolescent girls
with low BMI are 3.2 times more likely to experience anemia than other girls.'®

Central Kalimantan is a province with a proportion of adolescent girls 10 to 19 years old
who received or bought iron supplements in the last 12 months (72.8%) but still below the national
level (73.5%).* However, only a few studies have been conducted regarding anemia and its risk
factors in Central Kalimantan. Research on adolescent girls of MTsN Barito Utara found that
10.2% were anemic and there was a relationship between nutritional status and anemia.'” Sleeping
habits among adolescents in Pahandut Health Center Palangkaraya had a significant relationship
with anemia.’® Therefore, this study aims to determine the anemia risk factors of adolescent girls in
12 Central Kalimantan schools, especially in Katingan and Kotawaringin Timur District. These

schools were located in 4 sub-districts (Seranau, Pulau Hanaut, Mendawai, and Kamipang).

Methods

This study was observational-analytic with a cross-sectional design. Data were from Hb
examination of PT Rimba Makmur Utama Adolescent Girls Health Education Program from
January to February 2024. There are 355 girls aged 10 to 19 years from grades 7, 8, 10, and 11 of
12 secondary schools who attend this program and this article analyzes this.

The study population was adolescent girls in 12 schools from four sub-districts in Central
Kalimantan. There are 355 girls aged 10 to 19 years from grades 7, 8, 10, and 11 of secondary
schools who had their Hb examined. This article analyzed them. The twelve schools were from
Kamipang (SMPN 1 Atap 2 Kamipang and SMAS PGRI Desa Telaga), Mendawai (SMPN 1
Mendawai and INITIAL A), Pulau Hanaut (MTS Sirajul Munir, SMPN 1 Pulau Hanaut, SMK
Pulau Hanaut), and Seranau (SMAS PGRI 2 Sampit, SMPN 6 Sampit, SMP 1 Atap 1 Seranau,
SMK Ambarwati, and SMPN 5 Sampit). Table 1 shows the details of adolescent girls who
participated in the Hb level checking program at the PT Rimba Makmur Utama Adolescent Girls
Health Education Program.

Table 1. Number of Adolescent Girls Per Schools

No Name of School Number of Adolescent Girls
1. SMPN 1 Atap 2 Kamipang 21
2. SMAS PGRI Desa Telaga 24
3. SMPN 1 Mendawai 37
4, INITIAL A 38
5. MTS Sirajul Munir 51
6. SMPN 1 Pulau Hanaut 18
7. SMK Pulau Hanaut 36
8. SMAS PGRI 2 Sampit 33
9. SMPN 6 Sampit 40
10. SMP 1 Atap 1 Seranau 12
11. SMK Ambarwati 11
12. SMPN 5 Sampit 34
Total 355

*Note: INITIAL A means “the school does not want to include its name, but approves to use their data”
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PT Rimba Makmur Utama adolescent school-girls health education program collaborated
with the sub-district Public Health Center. The first agendas for this program were hemoglobin
examination, anthropometric measurements, and filling out questionnaires. All teenage girls in
grades 7, 8, 10, and 11 of 12 secondary schools participated in the program. The schools were
selected because they are located near the company’s working area. The author analyzed that data
for this study. However, PT Rimba Makmur Utama used them to identify anemic adolescent girls
who will follow the education program for every school.

The hemoglobin examination was conducted by local health center health workers using the
Easytouch GCHB. Blood samples were taken by pricking the adolescent's finger using a sterile
blood lancet after wiping it with an alcohol swab. About ten microliters of blood sample dropped
on the hemoglobin strip. The result came out in less than 1 minute.

Anthropometric measurements (height and weight) aim to determine body mass index
(BMI). Height was measured using a GEA stature meter, and adolescents removed their shoes,
stood upright, and stuck their bodies (heads, shoulders, buttocks, and heels) on the wall. Body
weight was measured using a digital scale by removing shoes, watches, and belts and removing
wallets and cell phones (if seen pocketing). For the nutritional status of adolescents, BMI-for-age
was calculated using WHO Anthroplus.

The questionnaire contained several questions regarding socio-demographic characteristics
(age, parental education, and parental income) and health status (menstrual status, consumption of
iron supplements in the last week, and consumption of deworming tablets during six months). The
secondary data has obtained a certificate of ethical feasibility from the Health Research Ethics
Committee (Komisi Etik Penelitian Kesehatan) Fakultas Keperawatan Universitas Airlangga with
number 3338-KEPK.

Anemia is the dependent variable defined as a hemoglobin level of less than 12 g/dL. Three
categories of anemia were mild anemia (11.0 - 11.9 g/dL), moderate anemia (8.0 - 10.9 g/dL), and
severe anemia (<8 g/dL)."® Moderate and severe anemia was merged into “moderate/severe
anemia”. Other than that, it is normal. Independent variables are socio-demographic characteristics
(age, parental education, and parental income) and health status (consumption of iron supplements
in the last week, consumption of deworming tablets during six months, and BMI).

Age is divided between 10 to 14 years and 15 to 19 years.?’ Parental education is the reading
and writing ability of the parents and classifies into literate (both parents can read and write) and
illiterate (one of the parents cannot read and write).?’ Parents' monthly income based on BPS
classification (2021) consists of five categories, however, the study classifies them into low (less
than 3 million IDR) and high (more than 3 million IDR) because of the respondent characteristics.*

Menstrual status is examined based on whether they have menstruated or not. Consumption

of iron supplements is whether they took iron tablets in the last week.?’ Deworming consumption is
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whether they took deworming medication for six months.?’ BMI results from dividing body weight
(kilograms) by the square of height (meters).?> According to the WHO, the nutritional status of
adolescents uses BMI-for-age with criteria based on Z-score. There are four categories such as
severe thinness (<-3 SD), thinness (< -2 SD), normal (-2 SD to +1 SD), overweight (>+1 SD), and
obesity (>+2 SD)®. This study classifies them into normal (-2 SD to +1 SD) and the others as
abnormal.

Descriptive statistics determines the subject characteristics in terms of frequency and
percentage. A Chi-square test determines the relationship between risk factors and anemia based on
three categories: no anemia (normal), mild anemia, and moderate/severe anemia through a
significance p-value <0.05. Multiple logistic regression test (OR with 95.0% CI) analyzes the
association of several risk factors with the incidence of anemia in adolescent girls 10 to 19 years
old.

Results

A total of 355 adolescent girls enrolled across 12 schools participated in the study.
The prevalence of anemia was 114 adolescents (32.1%)(Figure 1). About 21.1% of them were
from SMPN 1 Mendawai. Moderate anemia was the most common (15.8%), followed by mild
(14.6%) and severe (0.8%). Hemoglobin's mean was 13.0 g/dL.

25.0%  21.1%

20.0% 9% 679
14.9%
15.0%
10.0% 61% 53% 53%
5.0% I I 26% 26% 26% 18y 1.8%
0.0% H Bu H =
= SMPN 1 Mendawai INITIAL A = SMPN 6 Sampit
MTS Sirajul Munir ® SMAS PGRI 2 Sampit SMAS PGRI Telaga
B SMK Ambarwati B SMK Pulau Hanaut ® SMPN 1 Pulau Hanaut
® SMPN 5 Sampit = SMP 1 Atap 1 Seranau SMP 1 Atap 2 Kamipang

Figure 1. Prevalence of Anemia among Secondary School Adolescent Girl’s Anemia

The majority of anemia patients were adolescent girls aged 10-14 years (32.1%), low-income
parents (69.9%), literate parents (91.3%), already menstruating (31.9%), not taking iron
supplements in the past week (35%), not taking deworming tablets in the past six months (n=96,
30.7%), and normal BMI (30.1%).

Based on socio-demographic characteristics (Table 2), the majority of adolescent girls were
aged 10 to 14 years (55.2%), had literate parents (91.3%), and had low-income parents (69.6%).

For health status (Table 2), around 89,3% had menstruating, and 74,9% did not consume iron
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supplements in the last week. Most adolescent girls did not take deworming tablets in the last six
months (88.2%) and had normal BMI (64.5%).

Based on bivariate analysis (Table 2) between risk factors and the three categories of anemia
(no anemia, mild anemia, and moderate/severe anemia), consumption of iron supplements in the
last week had a significant association with the incidence of anemia (p-value < 0.05). Adolescent
girls who did not consume iron supplements in the last week were associated with anemia
compared to those who consumed them.

Table 2. Adolescent Girls’ Characteristics (10-19 years) Based on Risk Factors

. No  Anemia Mild Anemia Moderate/Severe

Risk Factors _ _ Anemia p-value

(N=244) (N=52) (N=59)

Age
10-14 years 133 (67.9) 29 (14.8) 34 (17.3) 0.907
15-19 years 111 (69.8) 23 (14.5) 25 (15.7)

Parent’s Education
Literate parents 219 (67.6) 48 (14.8) 57 (17.6) 0.236
Illiterate parents 25 (80.6) 4 (12.9) 2 (6.5)

Parental Income
Low (<Rp3.000.000) 167 (67.6) 39 (15.8) 41 (16.6) 0.647
High (>Rp3.000.000) 77 (71.3) 13 (12.0) 18 (16.7)

Menstruation Status
Having menstruated 216 (68.1) 50 (15.8) 51 (16.1) 0.201
Non-menstruating 28 (73.7) 2 (6.3) 8(21.1)

Consumption of iron

supplements in the last

week
Yes 71 (79.8) 10 (11.2) 8 (9.0) 0.027"
No 173 (65.0) 42 (15.8) 51 (19.2)

Consumption of

deworming tablets in

the last six months
Yes 27 (64.3) 4 (9.5) 11 (26.2) 0.164
No 217 (69.3) 48 (15.3) 48 (15.3)

Body Mass Index

(BMI) for Age
Normal 166 (72.5) 30 (13.1) 33 (14.4) 0.118
Not Normal 78 (61.9) 22 (17.5) 26 (20.6)

Value is n (%). p-values analyzed by Chi-Square.
“p-value < 0.05 interpreted as correlating with the dependent variable.

Multivariable analysis (Table 3) revealed that consumption of iron supplements in the last
week and BMI for age were associated with anemia. Consumption of iron supplements was
strongly associated with anemia with PRs 0.450 (95% CI: [0.253-0.802]). It means that adolescent
girls who did not consume iron supplements in the past week had a 0.450 times risk of anemia
compared to those who consumed them. The odds of anemia were higher in adolescent girls with
BMI-for-age not normal (PR: 1.599, 95% CI: [1.005-2.544]).
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Table 3. Multiple Logistic Regression Analysis on Risk Factors Associated with Anemia

among Adolescent Girls (10-19 years)

Variable Category Anemia p-value Prevalence Ratio
0,
Yes No (95.0% CI)

Parent’s Education Illiterate parents 108 (33.3%) 216 (66.7%) 0,123 0,481 (0,190 - 1,218)

Literate parents 6 (19.4%) 25 (80.6%)
Consumption of iron No 96 (36.1%) 170 (63.9%) 0,006 0,450 (0,253 - 0,802)
supplements in the
last week

Yes 18 (20.2%) 71 (79.8%)
Body Mass Index Not Normal 49 (38.9%) 77 (61.1%) 0,047 1,599 (1,005 — 2,544)

(BMI) for Age
Normal 65 (28.4%) 164 (71.6%)

Discussion

Iron deficiency is the leading cause of anemia among children and women of childbearing
age.”* WHO recommends iron-folic acid supplementation to all women during pregnancy,
adolescents, and school-aged children.** Through the Public Health Center, the Indonesian
government has a program to provide blood supplement tablets to prevent anemia, which began in
2014.% The program targets adolescent girls ranging from 12 to 18 years of age in junior and senior
high school or equivalent. A school-based weekly iron supplementation could increase hemoglobin
levels and reduce anemia rates among adolescent girls in Ghana.** The Indonesian Health Survey
2023 states that the proportion of adolescent girls 10 to 19 years old who received or bought iron
supplements in the last 12 months in Central Kalimantan was only around 72.8%. This figure is
still below the national figure of 73.5%."

One-third of adolescent girls had anemia. Adolescent girls who did not consume iron
supplements in the past week had a 0.450 times risk of anemia compared to those who consumed
them. The study in India also found that Northeast adolescent girls who did not consume iron
supplements in the past week were associated with anemia compared to those who consumed
them.?® The mean hemoglobin and ferritin levels increased in 200 adolescent girls of Haryana,
India who completed 90 doses of daily supplementation.® Likewise Ghanaian adolescent girls,
hemoglobin increased by 0.15 g/dL after the iron folic acid (IFA) intervention for 1 year.* The
prevalence of anemia among adolescent girls was found in Weekly Iron Folic Acid
Supplementation (WIFAS) non-implemented schools in Kathmandu (20,9%) than implemented
(14%).?® This finding is consistent with previous studies on adolescent girls in Indonesia such as
SMPN 1 Gunungsari (Banten)?” and Soreang (Jawa Barat).? If anemia persists in teenage girls, it
can lead to decreased cognitive ability and inhibit their growth. Adolescent girls have a lack of

concentration and focus, poor performance, and reduced exercise tolerance.? If it continues into
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adulthood, anemia increases the risk of a mother giving birth to a premature baby, low birth weight,
and stunted children.®

BMI-for-age was associated with anemia (Table 3). Adolescent girls who have BMI-for-age
not normal had a 1.599 times risk of anemia compared to those who are normal. Abnormal BMI
(underweight, overweight, and obesity) can cause other health problems. The previous study
showed that those who were underweight had more than double the risk of anemia compared to
those with normal weight.(29) Underweight can increase the risk of osteoporosis, weaken the
immune system, interfere with the respiratory system, cause infertility in women, reduce cognitive

abilities, and slow maturity.”®

Overweight was significantly associated with anemia among
adolescent girls at Islamic Boarding School. The research found an odds ratio 3,658 which means
that overweight girls are 3.6 times more at risk of anemia than normal.** Obesity can decrease the
risk of anemia in adolescents aged 10-13 years.*? Being overweight and obese also can increase the
risk of non-communicable diseases in adulthood such as type 2 diabetes and cardiovascular
disease.®

Adolescent girls who experience anemia are mostly aged 10 to 14 years. This age range is
the first and second highest age of adolescents who first menstruate in Central Kalimantan.*
The proportion of anemia by age is 34.5% (11-12 years) and 24.0% (13-14 years). Adolescents at
the age group of 10-13 years experience rapid growth, very active metabolism, and body changes
occur.® The adolescent was having menstruated at this age. Adolescent girls who had started
menstruating should be considered because it is the risk factor for anemia with an odds ratio
of 2.58.% Menstruation is a natural process of adolescent girls in puberty where blood is released as
much as 50-80 cc and iron as much as 30-40 mg per menstrual period.® If there is a nutritional
imbalance such as less iron intake, it can lead to anemia.®** Nutrition education, such as anemia,
iron supplements, and healthy food, is essential. Education can increase dietary iron and vitamin C
intake and reduce anemia. ***” E-booklets can be used as an educational innovation.®

Most of the adolescent girls also showed that they had experienced menstruation.
Although menstrual status is not associated with anemia, the percentage of anemic girls who had
menstruated (31.9%) is greater than those who had not (26.4%). Another study also has reported
that anemia was more common in adolescents who were already menstruating (8,6%) than those
who were not (0,5%).%* Iron supplementation can prevent anemia in girls who have menstruated.
However, the percentage of them was not much different with girls who did not consume iron
supplements in the past week (35.0%). It means some adolescent girls have menstruated but did not
consume iron supplements in the past week. Our findings were similar to a previous study in
Karanganyar, menstruation status such as the first occurrence, bleeding quantity, and cycle duration

and regularity were not associated with anemia.?
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Although consumption of deworming tablets during the last six months was not associated
with anemia, the percentage of anemia was higher among adolescent girls who did not consume
deworming tablets. Consuming deworming tablets once every six months could not be ignored to
prevent intestinal parasite infections. Having intestinal parasite infections may increase the risk of
anemia by 2.84 times.™ Parasite infection may interfere with nutrient absorption and metabolism or
increase nutrient losses.®*® Our findings were different from the previous study in South India,
adolescents who did not consume deworming tablets in the last six months had a 1.77 times risk of
anemia.”® Anemia decreased in preschool children who took multiple micronutrient supplements
and deworming drugs six months before the survey.*

Parent education has no significant relationship with anemia similar to the study among
Indians aged 10-19 years old.*® However, it is necessary to conduct further qualitative studies to
determine the causes of anemia in adolescent girls with literate parents because the study found that
anemia occurs among literate parents. Each study has a different definition of parental (mother and
father) education level. The previous finding divided them into four categories as primary school,
secondary school, senior high school, and bachelor's degree. It was found that there was no
relationship between father’s and mother’s education and anemia,® similar to the study in rural
western China.**

Our findings on the association between parental income and anemia are aligned with
previous studies on adolescents in India.?’ Table 2 shows that low-parental income has a higher
anemia than high-income. Adolescents from high-income households had less probability of being
anemic, with an odds of 0.55.** Individuals from higher socioeconomic may have adequate access
to healthcare services (including iron supplementation and deworming), food diversity, and
consume healthy food. %41 parent education and income are indeed distal factors, which means
indirect causes as a cause of anemia.?

The limitations of this study are seen in the method, the participants, and the hemoglobin
measuring. Cross-sectional studies only show associations, not causality. There was social bias
among teenage girls because they may answer the questionnaire according to their desire to look
good by choosing the most positive answer. Hemoglobin screening uses a digital
hemoglobinometer because of its practical use reaching the target of 12 schools. The study could

not identify the specific causes of anemia in each individual from blood.

Conclusion

Anemia is a problem for adolescent girls in several schools in Central Kalimantan.
Consumed iron supplements in the past week and BMI-for-age were significantly associated with
anemia among secondary school girls. They did not take advantage of the government's iron

supplementation given to secondary school girls aged 12 to 18 years or equivalent. The
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supplementation target should be 10-19 years because anemia was common in the 10-14 age group.
Consuming a healthy diet with micronutrients such as iron, vitamin B12, folic acid, vitamin A, and
vitamin C is important to prevent anemia. In addition, the government should provide health
education for adolescent girls, especially about the impact of anemia and nutrition intake, and
monitor iron supplement consumption at least once a month by health workers and counseling

teachers.

Acknowledgment
The author would like to thank PT Rimba Makmur Utama for the secondary data used to

write this article.

Funding

There is no funding for this research.

Conflict of Interest

The authors have no conflict of interest in this research.

Reference

1. WHO. Adolescent health [Internet]. 2024 [cited 2024 May 20]. Available from:
https://www.who.int/health-topics/adolescent-health

2. WHO. Global nutrition targets 2025: anaemia policy brief (WHO/NMH/NHD/14.4). World
Health Organization; 2014.

3. Sari P, Judistiani RTD, Herawati DMD, Dhamayanti M, Hilmanto D. Iron Deficiency Anemia
and Associated Factors Among Adolescent Girls and Women in a Rural Area of Jatinangor,
Indonesia. Int J Womens Health. 2022 Aug 23;14:1137-47.
https://doi.org/10.3390/nu14183777

4. BKPK. Survei Kesehatan Indonessia (SKI1) 2023 Dalam Angka. Kemenkes BKPK; 2023

5.  Kemenkes RI. Laporan Nasional Riskesdas 2018. Kemenkes BPPK; 2018

6. Habtegiorgis SD, Petrucka P, Telayneh AT, Getahun DS, Getacher L, Alemu S, et al.
Prevalence and associated factors of anemia among adolescent girls in Ethiopia: A systematic
review and meta-analysis. Kupfer G, editor. PLoS ONE. 2022 Mar 24;17(3):e0264063.
https://doi.org/10.1371/journal.pone.0264063

7. Aggarwal A, Aggarwal A, Goyal S, Aggarwal S. Iron-deficiency anemia among adolescents:
A global public health concern. Int J Adv Community Med. 2020 Apr 1;3(2):35-40.
https://doi.org/10.33545/comed.2020.v3.i2a.148

November 2024 329



I Jurnal llmu Kesehatan Masyarakat (JIKM)

8. Kemenkes RI. Pedoman Pemberian Tablet Tambah Darah (TTD) bagi remaja putri pada masa
pandemi COVID-19 bagi tenaga kesehatan. Kementerian Kesehatan RI; 2020.

9. Sari P, Herawati DMD, Dhamayanti M, Hilmanto D. Anemia among Adolescent Girls in West
Java, Indonesia: Related Factors and Consequences on the Quality of Life. Nutrients. 2022
Sep 13;14(18):3777. https://doi.org/10.3390/nu14183777

10. WHO. Global Anaemia Reduction Efforts among Women of Reproductive Age: Impact,
Achievement of Targets and the Way forward for Optimizing Efforts. Geneva, Switzerland:
WHO; 2020.

11. Yusufu I, Cliffer IR, Yussuf MH, Anthony C, Mapendo F, Abdulla S, et al. Factors associated
with anemia among school-going adolescents aged 10-17 years in Zanzibar, Tanzania: a cross
sectional study. BMC Public Health. 2023 Sep 18;23(1):1814. https://doi.org/10.1186/s12889-
023-16611-w

12. Safiri S, Kolahi AA, Noori M, Nejadghaderi SA, Karamzad N, Bragazzi NL, et al. Burden of
anemia and its underlying causes in 204 countries and territories, 1990-2019: results from the
Global Burden of Disease Study 2019. J Hematol Oncol. 2021 Nov 4;14(1):185.
https://doi.org/10.1186/s13045-021-01202-2

13. Angeli A, Lainé F, Lavenu A, Ropert M, Lacut K, Gissot V, et al. Joint Model of Iron and
Hepcidin During the Menstrual Cycle in Healthy Women. AAPS J. 2016 Mar;18(2):490-504.
https://doi.org/10.1208/s12248-016-9875-4

14. Gosdin L, Sharma AJ, Tripp K, Amoaful EF, Mahama AB, Selenje L, et al. A School-Based
Weekly Iron and Folic Acid Supplementation Program Effectively Reduces Anemia in a
Prospective Cohort of Ghanaian Adolescent Girls. The Journal of Nutrition. 2021
Jun;151(6):1646-55. https://doi.org/10.1093/jn/nxab024

15. Gopalakrishnan S, Eashwar VmA, Muthulakshmi M, Geetha A. Intestinal parasitic
infestations and anemia among urban female school children in Kancheepuram district, Tamil
Nadu. J Family Med Prim Care. 2018;7(6):1395. https://doi.org/10.4103/jfmpc.jfmpc_89 18

16. Mengistu G, Azage M, Gutema H. Iron Deficiency Anemia among In-School Adolescent Girls
in Rural Area of Bahir Dar City Administration, North West Ethiopia. Anemia. 2019 Mar
21;2019:1-8. https://doi.org/10.1155/2019/1097547

17. Muchtar M, Romanti M, Istiningsih T. Hubungan Status Gizi dengan Kejadian Anemia pada
Remaja Putri MTsN Barito Utara. Journal Seulanga. 2024 Apr 27;1(1):19-30.
https://doi.org/10.30867/journalseulanga.v1il.584

18. Yogie Y, Lestari RM, Baringbing EP. Hubungan Kebiasaan Pola Tidur dengan Kejadian
Anemia pada Remaja di Puskesmas Pahandut Kota Palangka Raya: The Correlation of

Habitual Sleep Pattern with the Incidence Anemia in Teenagers at the Pahandut Health Center

330 November 2024



I Jurnal llmu Kesehatan Masyarakat (JIKM)

in Palangka Raya. Jurnal Surya Medika (SM). 2024 Aug 4;10(2):335-43.
https://doi.org/10.33084/jsm.v10i2.7759

19. WHO. Haemoglobin concentrations for the diagnosis of anaemia and assessment of severity.
Vitamin and Mineral Nutrition Information System. World Health Organization; 2011.

20. Scott S, Lahiri A, Sethi V, De Wagt A, Menon P, Yadav K, et al. Anaemia in Indians aged 10—
19 years: Prevalence, burden and associated factors at national and regional levels. Maternal &
Child Nutrition. 2022 Oct;18(4):e13391. https://doi.org/10.1111/mcn.13391

21. BPSRI. Indeks Kebahagiaan 2021. Jakarta: BPS RI; 2021.

22. Kemenkes RI. Tabel Batas Ambang indeks Massa tubuh (IMT) - Penyakit Tidak Menular
Indonesia 2019 [Internet]. [cited 2024 May  20]. Available  from:
https://p2ptm.kemkes.go.id/infographic-p2ptm/obesitas/tabel-batas-ambang-indeks-massa-
tubuh-imt

23. WHO. Growth reference 5-19 years - BMI-for-age (5-19 years) [Internet]. 2024 [cited 2024
Sep 9]. Available from: https://www.who.int/tools/growth-reference-data-for-5t019-
years/indicators/bmi-for-age

24. Gardner WM, Razo C, McHugh TA, Hagins H, Vilchis-Tella VM, Hennessy C, et al.
Prevalence, years lived with disability, and trends in anaemia burden by severity and cause,
1990-2021: findings from the Global Burden of Disease Study 2021. The Lancet
Haematology. 2023 Sep;10(9):e713-34. https://doi.org/10.1016/S2352-3026(23)00160-6

25. Gupta A, Kant S, Ramakrishnan L, Pandey RM, Khandelwal R, Kapil U, et al. Impact of
daily-supervised administration of a package of iron and folic acid and vitamin B12 on
hemoglobin levels among adolescent girls (12—-19 years): a cluster randomized control trial.
Eur J Clin Nutr. 2021 Nov;75(11):1588-97. https://doi.org/10.1038/s41430-021-00878-6

26. Khanal A, Paudel R, Wagle CN, Subedee S, Pradhan PMS. Prevalence of anemia and its
associated factors among adolescent girls on Weekly Iron Folic Acid supplementation
(WIFAS) implemented and non-implemented schools at Tokha municipality, Kathmandu.
Singh JK, editor. PLOS Glob Public Health. 2024 Jan 26;4(1):e0002515.
https://doi.org/10.1371/journal.pgph.0002515

27. Abby SO, Arini FA, Sufyan DL, limi IMB. Hubungan Kepatuhan Konsumsi TTD, Asupan Zat
Gizi, dan Status Gizi Terhadap Kejadian Anemia pada Remaja Putri Di SMPN 1 Gunungsari.
AMNT. 2023 Dec 31;7(2SP):213-23. https://doi.org/10.20473/amnt.v7i2SP.2023.213-223

28. Skolmowska D, Glgbska D, Kotota A, Guzek D. Effectiveness of Dietary Interventions to
Treat lron-Deficiency Anemia in Women: A Systematic Review of Randomized Controlled
Trials. Nutrients. 2022 Jun 30;14(13):2724. https://doi.org/10.3390/nul14132724

29. Sigit FS, llmi FB, Desfiandi P, Saputri D, Fajarini ND, Susianti A, et al. Factors influencing

the prevalence of anaemia in female adolescents: A population-based study of rural setting in

November 2024 331



I Jurnal llmu Kesehatan Masyarakat (JIKM)

Karanganyar, Indonesia. Clinical Epidemiology and Global Health. 2023 Dec;25:101500.
https://doi.org/10.1016/j.cegh.2023.101500

30. Whitfield H, Hargreaves D, Nicholls D, Watt HC, Creese H. Risk factors of persistent
adolescent thinness: findings from the UK Millennium Cohort Study. BMC Public Health.
2023 May 24;23(1):938. https://doi.org/10.1186/s12889-023-15850-1

31. Utami A, Margawati A, Pramono D, Wulandari DR. Prevalence of Anemia and Correlation
with Knowledge, Nutritional Status, Dietary Habits among Adolescent Girls at Islamic
Boarding School. JGI. 2022 Jun;10(2):114-121. https://doi.org/10.14710/jgi.10.2.114-121

32. Jeong J, Cho Y, Cho lY, Ahn J. Association between Obesity and Anemia in a Nationally
Representative Sample of South Korean Adolescents: A Cross-Sectional Study. Healthcare.
2022 Jun 6;10(6):1055. https://doi.org/10.3390/healthcare10061055

33. Jebeile H, Kelly AS, O’Malley G, Baur LA. Obesity in children and adolescents:
epidemiology, causes, assessment, and management. The Lancet Diabetes & Endocrinology.
2022 May;10(5):351-65. https://doi.org/10.1016/S2213-8587(22)00047-X

34. Li S, Zhao L, Yu D, Ren H. Attention Should Be Paid to Adolescent Girl Anemia in China:
Based on China Nutrition and Health Surveillance (2015-2017). Nutrients. 2022 Jun
13;14(12):2449. https://doi.org/10.3390/nu14122449

35. Anisa Yulianti, Siti Aisyah, Sri Handayani. Faktor-Faktor yang Berhubungan dengan Anemia
pada Remaja Putri. LP. 2024 Jan 1;5(1):10-7. https://doi.org/10.52235/1p.v5i1.276

36. Kirishnan V, Zaki RA, Nahar AM, Jalaludin MY, Majid HA. The longitudinal relationship
between nutritional status and anaemia among Malaysian adolescents. The Lancet Regional
Health - Western Pacific. 2021 Oct;15:100228. https://doi.org/10.1016/j.lanwpc.2021.100228

37. Fitripancari AD, Arini FA, Imrar IF, Maryusman T. The Relationship between Iron and
Vitamin C Intake, Risk Beverage Consumption Frequency, and Dietary Behavior with Anemia
Adolescent Girls in Depok City: Hubungan Asupan Zat Besi dan Vitamin C, Frekuensi
Konsumsi Minuman Berisiko, serta Perilaku Diet dengan Anemia Remaja Putri Kota Depok.
AMNT. 2023 Dec 31;7(2SP):100-6. https://doi.org/10.20473/amnt.v7i2SP.2023.100-106

38. Nikmah A, Supadi J, Setiadi Y. The Effect of Nutrition Education with E-Booklet Media on
Knowledge and Attitude About Anemia in Adolescent Girls at SMP N 1 Gemuh, Kendal
Regency. Journal of Nutrition Sciences. 28 Mei 2022;3(1):9-13.
https://doi.org/10.35308/jns.v3i1.5242

39. World Health Organization. Nutritional anaemias: tools for effective prevention and control
[Internet]. Geneva: World Health Organization; 2017 [cited 2024 Oct 1]. 83 p. Available from:
https://iris.who.int/handle/10665/259425

40. Sarma H, Wangdi K, Tariqujjaman M, Das R, Rahman M, Kelly M, et al. The Effects of

Deworming and Multiple Micronutrients on Anaemia in Preschool Children in Bangladesh:

332 November 2024



I Jurnal llmu Kesehatan Masyarakat (JIKM)

41.

Analysis of Five Cross-Sectional Surveys. Nutrients. 2021 Dec 29;14(1):150.
https://doi.org/10.3390/nu14010150

Zhu Z, Sudfeld CR, Cheng Y, Qi Q, Li S, Elhoumed M, et al. Anemia and associated factors
among adolescent girls and boys at 10-14 years in rural western China. BMC Public Health.
2021 Dec;21(1):218. https://doi.org/10.1186/s12889-021-10268-z

November 2024 333



