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ABSTRACT

In Malang, anemia is one of the highest public health problems for female adolescents in ages 12 to 18 years. A cross-
sectional study implemented to examine the related factors of anemia in senior high school female students in SMA
Laboratorium Malang. Sixty-eight students included in the study. The research instruments were hemoglobin level
examination and a questionnaire. The data analyzed using a chi-square test with a degree of significance 0.05 (o=
5%). The result showed that several factors significantly related to anemia case in female students of SMA
Laboratorium Malang, which are the student’s mother education level (p= 0.02), student’s father occupation
(p=0,046), and student’s habit of consuming iron absorption inhibitor (p= 0,024). While factors which were not
significantly related were student’s consumption of iron supplement (p= 0,361), eating frequency (p= 1,000), student’s
habit of consuming iron absorber food (p= 0,731), food restriction (p= 0,564), and physical activity (p= 0,833).
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1. INTRODUCTION

Anemia is a condition where hemoglobin, the
protein that carries oxygen in red blood cells, is under
the normal category. This condition is mostly caused by
iron deficiency factors which are characterized by low
hemoglobin levels and a decrease in ferritin levels.
Normal levels of hemoglobin in men and women are
approximately 12 gr/dl, mild anemia is when the
hemoglobin level is 10-12 gr/dl, moderate anemia is 8-
10 gr/dl, and severe anemia happens when the
hemoglobin level is less than 8 gr/dl [1].

Anemia is a common nutritional problem throughout
the world. It estimated that 30% of the world's
population, especially developing countries, suffers
from anemia caused by iron deficiency. Anemia case,
particularly in adolescent girls, remains quite high.
According to the World Health Organization (WHO) in
2013, the prevalence of anemia among female
adolescents in developing countries ranges from 40-

88%. High prevalence of iron deficiency anemia
generally caused by several factors such as chronic
blood loss, insufficient iron intake, inadequate
absorption, and the increasing need for iron [2].

The prevalence of anemia in Indonesia is 21.7%,
with a proportion of 20.6% in urban areas and 22.8% in
rural areas [3]. In the National Health Survey 2018, a
significant number of anemia patients were found and
divided according to the age group, which are age 15-
24 years at 84.6%, age 25-34 years at 33.7%, age 35-44
years at 33.6% and 24% in the age group 45- 54 years

[4].

According to data from the Ministry of Health in
East Java, 80.2% of Indonesian female teenagers
affected with anemia. Based on the 2014 Indonesia
Health Profile report data, the average national
coverage for the iron supplement was 5.1%. However,
in East Java Province, the average coverage of
iron supplements was a bit below average (84.9%) [5].
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Anemia in Malang considered one of the highest
public health problems in adolescents aged 12 to 18
years. From the data of Malang Local Health Office in
2017, there were 158 girls and 108 for men aged 12-14
years who suffered from moderate anemia. Whereas the
mild anemia was found in 273 girls and 42 boys aged
15-18 years old [3].

Puskesmas Arjuno is a health center that
recommended as a place of research based on the
annual anemia results of the Malang Local Health
Office. Based on an interview in December 2018 to the
nutritionist of Puskesmas Arjuno, it found that 35
female students in eight Senior High Schools under
Puskesmas Arjuno’s area coverage were moderately
anemic. The highest prevalence was in SMA
Laboratorium Malang (37%).

The preliminary data illustrated the prevalence of
anemia particularly young women is still relatively high.
Anemia is one of the factors causing the high maternal
mortality rate in Indonesia. Hence, early detect anemia
and give early intervention can help to prevent anemia
among female adolescents.

SMA Laboratorium UM Malang is a senior high
school in Puskesmas Arjuno’s area coverage which has
the highest number of anemia among its female students
in 2017. Hence, the study aimed to analyze the
correlation between risk factors associated with anemia
and the 2018 number of anemia cases found among
female students in SMA Laboratorium UM Malang.

2. METHOD

The study used a cross-sectional research design.
The risk factors associated to anemia measured as
independent variables were socioeconomic factor of the
family (student’s mother education level and student’s
father work type), consumption of iron tablet
supplement, eating habits (frequency, consumption of
iron absorption inhibitor, consumption of iron
absorbent food, food restriction), and physical activity.
The independent variables data will be collected using
the questionnaire. Whilst the incident of anemia is
measured using the digital Hb measurement tool
FamilyDr® and worked as a dependent variable. The
sample was a total sampling of all-female students in
SMA Laboratorium UM Malang while the dependent
variable used is the incidence of anemia. The sampling
technique in this study was a total sampling with a total
of 68 students. The collected data will be analyzed
in univariate and bivariate analysis using SPSS Statistics
25 software.
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3. RESULTS

3.1. The Frequency Distribution of Anemia
Occurrence in young women in UM
Laboratory High School

After examination of haemoglobin using the
FamilyDr® Hb digital measurement tool, it found as
much as 30.9% of the female students have anemia.

3.2. The Frequency Distribution of Risk
Factors Associated to Anemia in female
students in SMA Laboratorium UM

The results of the univariate analysis of the
independent variables shown in Table 1. In the
socioeconomic sub-variables, most respondents have
highly educated mothers (80.9%) and 66.2% of fathers
with precarious (non-permanent) work type. Around
77.9% of respondents did not consume iron tablets
supplement. Furthermore, the sub-variables eating habit
which is the frequency of eating, 52.9% of students eat
3 times a day, as much as 69.1% respondents consumed
foods which can inhibit iron absorption by 69.1%,
around 80.9% consume foods that boost iron absorption,
and 69.1% of students do not have food restrictions. The
physical activity variable, 92.6% ofyoung women had
moderate activity.

Table 1. Frequency distribution of risk factors
associated to anemia in female students in SMA
Laboratorium UM

Variable n %

Mother;s education level

High 55 80.9

Low 13 19.1
Father’'s work type

Permanent 23 338

Precarious 45 66.2
Iron tablet consumption

No 53 779

Yes 15 22.1
Eating frequency

< 3 times a day 32 471

3 times a day 36 52.9
Iron inhibitor consumption

No 21 309

Yes 47 69.1
l[ron absorbent consumption

No 13 19.1

Yes 55 80.9

Food restriction
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Variable n %
No 47 69.1
Yes 21 309
Physical activity
Mild 3 4.4
Moderate 63 92.6
Vigorous 2 2.9

3.3. The Bivariate Analysis between Student’s
Mother Education Level and Anemia

The results of the chi-square test showed there was a
significant relationship between student’s mother
education level and the incidence of anemia in female
students with p-value = 0.020.

Table 2. The bivariate analysis between student’s
mother education level and anemia
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3.6. The Bivariate  Analysis  between

Frequency of Eating and Anemia

Based on the results of the chi-square test, there was
no significant relationship between frequency of eating
with the incidence of anemia in female student (p-value
=1,000).

3.7. The Bivariate Analysis between
Consumption Habit of Iron Absorption
Inhibitor Food and the Incidence of
Anemia

The results of the chi-square test showed there was a
significant relationship between consuming foods that
can inhibit iron absorption and the incidence of anemia
with a p-value = 0.024.

Table 4. The bivariate analysis between consumption
habit of iron absorption inhibitor food and anemia

Mother Anemia p-value Prev.
educati- No Yes Ratio (PR)
onlevel | n % n %
Low 5 1385]| 8 | 615 | 0020 0.50
High 42 | 764 | 13 | 23.6

3.4. The Bivariate Analysis between Student’s
Father Work and Anemia

The chi-square test showed a significant relationship
between the work type of student’s father and the
incidence of anemia (p-value = 0.046).

Table 3. The bivariate analysis between student’s
father work type and anemia

Father's Anemia p-value Prev.
work type No Yes Ratio
n|%|n| % (PR)

Precarious | 27 | 60 | 18 | 40 | 0.046 0.69

Permanent | 20 | 87 | 3 13

3.5. The Bivariate  Analysis  between
Consumption of Iron Tablets Supplement
and Anemia

The analysis using the chi-square test showed there
was no significant relationship between consumption of
iron tablet supplement and the incidence of anemia in
the respondent with a p-value = 0.361.

Iron absorber Anemia p- Prev.
inhibitor No Yes value | Ratio
consumption | n | % | n| % (PR)
No 191905 2 95 | 0.024 1.5
Yes 28 | 596 | 19 | 404

3.8. The Bivariate Analysis between the Habit
of Consuming Iron Absorbent Food and
the Incidence of Anemia

Based on the results of the chi-square test, there was
no significant relationship between consuming foods
that can help iron absorption and the incidence of
anemia in female studentt of SMA Laboratorium UM
(p-value = 0.731).

3.9. The Bivariate Analysis between Food
Restriction and Anemia

The bivariate analysis using the chi-square test
showed that there was no significant relationship
between dietary restrictions and the incidence of anemia
in adolescent girls with p-value = 0.564.

3.10. The Bivariate Analysis between Physical
Activity and Anemia

According to the result of chi-square test, there was
no significant relationship between physical activity and
the incidence of anemia with p-value = 0.833.
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4. DISCUSSION

4.1.The correlation between Mother's
Education Level and Anemia in Female
Students

The results of the chi-square statistical test showed
there was a relationship between the level of student’s
mother education level and the incidence of anemia in
adolescent girls in the SMA Laboratorium UM Malang
(p-value = 0.020 and PR = 0.50). Furthermore, this also
showed that respondents who have mothers with a low
education level have a 0.50 times greater risk of
experiencing anemia.

The results of the study strengthened by the results
of Gunatmaningsih’s study [6] stating that there was a
significant relationship between maternal education and
the incidence of anemia in adolescent girls in the Brebes
Regency. Moreover, another study also finds that there
was a significant relationship between maternal
education and the incidence of anemia in adolescent
girls in Central Lampung [7].

4.2.The Correlation between Student’s Father
Work Type and Anemia in Female Students

Based on the chi-square test results obtained p-value
= 0.046 and PR = 0.69. This showed that respondents
with a non-permanent level of father's work had a 0.69
times greater risk of experiencing anemia. These results
showed that there was a relationship between the work
of fathers with the incidence of anemia in female
students of SMA Laboratorium UM Malang. The results
of the study are following the theory which states there
is a relationship between the father's work type and the
incidence of anemia. The results of the study are similar
to the results of Oktalina showing that there is a
significant relationship between father's work type and
the incidence of anemia in adolescent girls in Pasaman
Regency [8].

4.3.The Correlation Between Iron Tablet
Supplement Consumption and Anemia In
Adolescent Girls

The bivariate test result obtained p-value = 0.361
and PR = 1.21. This showed that respondents who did
not consume iron tablets had a 1.21 risk of developing
anemia. There was no relationship between the
consumption of iron tablet supplement and the incidence
of anemia in the respondent in SMA Laboratorium UM.
The results of this study was in line with Siahaan who
stated there is no significant relationship between the
consumption of iron tablet and the incidence of anemia
in adolescent girls [9].
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4.4.The Correlation Between Frequency of
Eating With Anemia in Young Women

Based on the chi-square test results obtained p-value
= 1,000 and PR = 1.00. This showed that respondents
with the frequency of eating less than 3 times a day have
a risk of 1.00 for developing anemia. Based on these
results, it showed that there is no relationship between
the frequency of eating with the incidence of anemia in
female students in SMA Laboratorium UM Malang.

The study in Jambi also found that there is no
significant relationship between the frequency of eating
with the incidence of anemia in adolescent girls[10].
Moreover, research conducted by Ikhmawati in
Surakarta found that there is no relationship between the
frequency of eating to hemoglobin levels [11].

4.5.The Correlation between The Habit of
Consuming Food which Can Inhibit Iron
Absorption and the Incidence of Anemia in
Young Women

The bivariate analysis obtained p-value = 0.024 and
PR = 1.5. This showed that respondents who have the
habit of consuming foods that can inhibit iron
absorption have a risk of 1.5 for developing anemia.
Furthermore, there was a relationship between the habit
of consuming food that inhibits iron absorption and the
incidence of anemia in female students in SMA
Laboratorium UM Malang.

The test result was following the theory that stated
there is a relationship between the habit of consuming
foods that can inhibit iron absorption and the incidence
of anemia. The result of the study also strengthened by
the results of Wijayanti who found that there was a
significant relationship between consumption of foods
inhibiting iron absorption and the incidence of anemia
[12]. Moreover, Listiana stated that there is a significant
relationship between tea drinking habits (tea is known
for inhibits iron absorption) and the incidence of anemia

[71.

4.6.The Correlation Between The Habit of
Consuming Iron Absorber Food and the
Occurrence of Anemia in Young Women

Based on the chi-square test results obtained p-value
= 0.731 and PR = 1.15. This showed that respondents
who have the habit of consuming foods that boost iron
absorption have a risk of 1.15 for developing anemia.
Based on these results, there was no relationship
between the habit of consuming foods that can boost
iron absorption with the incidence of anemia in the
respondent of this study.

The result of the study strengthened by the results of
Wijayanti’s study in Rembang Regency who stated that
there was no significant relationship between the habit
of consuming foods that boosted iron absorption with
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the incidence of anemia in adolescent girls [12]. Other
research by Restuti and Susindra found that there is no
relationship between vitamin C intake and anemia [13].
Furthermore, Denistikasari stated that there is no
significant relationship between vitamin C intake which
can boost iron absorption and anemia [14].

4.7.The Correlation of Food Restriction and
Anemia In Adolescent Girls

The bivariate analysis obtained p-value = 0.564 and
PR = 0.86. This showed that respondents who have
dietary restrictions are at risk of 0.86 for developing
anemia. Based on this result, there was no relationship
between dietary restrictions with the incidence of
anemia. The finding was in line with Siahaan’s study in
Depok City who describes the proportion of young
women who have dietary restrictions and suffer from
anemia are 38% and the proportion of young women
who do not have food restrictions and have anemia are
as much as 34.6%, with p-value = 0.675 which
concludes there is no significant relationship between
food restrictions and the incidence of anemia in
adolescent girls [9].

4.8.The Correlation Between Physical Activity
and Anemia in Young Women

Based on the chi-square test results obtained p-value
= 0.833. The PR mild/moderate = 0.71 indicated that
respondents who have mild physical activity are at risk
0.71 for anemia and PR (mild/severe) = 1.00 indicated
that respondents who have moderate physical activity
are at risk 1,00 for anemia. Based on these results, there
was no relationship between physical activity and the
incidence of anemia in female students in SMA
Laboratorium UM Malang.

The study result was in line with Wijayanti research
in  Rembang Regency who stated there was no
significant relationship between physical activity and
anemia [12]. Mantika in Purbalingga also found that
there was no relationship between physical activity and
hemoglobin levels [15].

5. CONCLUSION

Based on the results of this study, it can be
concluded that the risk factors associated with the
incidence of anemia in female students of SMA
Laboratorium UM Malang were student’s mother
education level, their father work type, and the
consumption of food that can inhibit iron absorption.
It recommended that young women need to aware of
their hemoglobin level while also increasing their
consumption of energy, protein, iron, and food which
helps the iron absorption such as vitamin C, green
vegetables, and meat. Furthermore, young women also
need to take notice of the intake of iron containing foods
to meet  the Nutrition Adequacy Rate
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(RDA) recommended for their age, both in quality and
quantity, and to consume iron tablet supplements
regularly during the menstrual period, particularly
when they are experiencing symptoms of anemia.

REFERENCES

[1] P. H. N. Rusdi, F. Oenzil, and E. J. J. K. A
Chundrayetti, "Pengaruh Pemberian Jus Jambu
Biji Merah (Psidium Guajava. L) Terhadap
Kadar Hemoglobin dan Ferritin Serum Penderita
Anemia Remaja Putri,” vol. 7, no. 1, pp. 74-79,
2018.

[2] M. J. J E. Arisman, "Gizi
kehidupan," pp. 76-87, 2004.

dalam daur

[31 R.J.J. B. K. Kementrian Kesehatan, "Laporan
hasil riset kesehatan dasar," 2014.

[4] K. Kesehatan, B. Penelitian, and P. J. J. B. K. K.
Kesehatan, "Hasil Utama RISKESDAS 2018,"
2018.

[5] D. Briawan, E. Arumsari, and P. J. J. G. d. P.
Pusporini, "Faktor risiko anemia pada siswi
peserta program suplementasi," vol. 6, no. 1, pp.
74- 83, 2011.

[6] D. Gunatmaningsih, "Faktor-faktor yang
berhubungan dengan kejadian anemia pada
remaja putri di SMA Negeri 1 Kecamatan
Jatibarang Kabupaten Brebes tahun 2007,"
Universitas Negeri Semarang, 2007.

[71 A.J. J. K. Listiana, "Analisis faktor-faktor yang
berhubungan dengan kejadian anemia gizi besi
pada remaja putri di SMKN 1 Terbanggi
Besar Lampung Tengah," vol. 7, no. 3, pp. 455-
469, 2016.

[8] E. Oktalina, "Kejadian Anemia Pada Remaja
Putri Di SMAN 1 Lubuk Sikaping Kabupaten
Pasaman Tahun 2011," 2011.

[991 N. R. J. S. U. I. Siahaan, "Faktor-Faktor yang
berhubungan dengan status anemia pada remaja
putri di wilayah kota depok tahun 2011 (analisis
data sekunder survei anemia remaja putri Dinas
Kesehatan Kota Depok Tahun 2011)," 2012.

[10] R. White, J. Bornman, D. N. Bryen, and E. J. A.
C. S. A. J. 0. C. Johnson, "ldentifying barriers in
the South African criminal justice system:
Implications  for individuals with severe
communication disability," vol. 29, no. 1, pp. 1-
17, 2016.

[11] Y. Ikhmawati, "Hubungan Antara Pengetahuan
Tentang Anemia Dan Kebiasaan Makan
Terhadap Kadar Hemoglobin Pada Remaja Putri

116



ATLANTIS
PRESS

[12]

[13]

[14]

[15]

Advances in Health Sciences Research, volume 31

Di Asrama SMA MTA Surakarta,” Universitas
Muhammadiyah Surakarta, 2013.

Y. Wijayanti, "Faktor Yang Berhubungan
Dengan Kejadian Anemia Pada Remaja Putri
Siswa SMK An Nuroniyah Kemadu Kec.
Sulang Kab. Rembagng Tahun 2011,"
Universitas Negeri Semarang, 2011.

A. N. Restuti and Y. J. P. Susindra, "Hubungan
antara Asupan Zat Gizi dan Status Gizi dengan
Kejadian Anemia pada Remaja Putri di
SMK Mahfilud Durror 11 Jelbuk," 2016.

R. Denistikasari, S. Dwi Sarbini, and S. Ahmad
Farudin, "Hubungan Antara Asupan Protein, Zat
Besi (Fe) Dan Vitamin C  Dengan
Kejadian Anemia Pada Siswi Smk Penerbangan
Bina Dhirgantara Karanganyar," Universitas
Muhammadiyah Surakarta, 2016.

A. I. Mantika and T. Mulyati, "Hubungan asupan
energi, protein, zat besi dan aktifitas fisik dengan
kadar hemoglobin tenaga kerja wanita di Pabrik
Pengolahan Rambut PT. Won Jin Indonesia,”
Diponegoro University, 2014.

117



