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ABSTRACT

Background: Anxiety disorders are major mental health problem in
Indonesia. In addition, the prevalence of anemia in adolescents is still high. Research
shows that low iron levels can increase the risk of mental disorders, including anxiety
disorders. Many studies have linked anemia to depressive symptoms, but research on
anxiety disorders has not been widely studied. Purpose: to analyze the relationship
between anemia and anxiety disorders in female adolescents. Methods: Quantitative
research with a cross-sectional design conducted in three distinguished public schools
in Bekasi Regency. The number of samples was 173 female adolescents selected using
purposive random sampling techniques with inclusion criteria of being willing to
provide blood samples, female students aged 15-18 years, and residing in Bekasi
Regency. The exclusion criteria included students who were on a diet and consuming
antidepressant medications. Anemia status was measured by Quick Check HB and
anxiety disorders were assessed using the Depression Anxiety Scale (DASS 42)
questionnaire. Results: Anemia in female adolescents was found to be 31.2%. Anxiety
disorders were found to be 78.6%. The Bivariate test showed that there was no
relationship between anemia status and depressive disorders (p-value = 0,167).
Conclusion: There is a relationship between anemia status and depressive disorders in
adolescents.
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ABSTRAK

Background: Gangguan kecemasan menjadi masalah kesehatan mental
utama di Indonesia. Selain itu, prevalensi risiko gangguan mental, termasuk gangguan
kecemasan. Banyak studi yang mengkaitkan anemia dengan gejala depresi akan tetapi
penelitian dengan gangguan kecemasan masih belum banyak diteliti. Tujuan: untuk
menganalisis hubungan status anemia dengan gangguan kecemasan pada remaja.
Metode: Penelitian kuantitatif dengan desain cross-sectional yang dilakukan di tiga
sekolah unggulan di Kabupaten Bekasi. Jumlah sampel sebanyak 173 remaja putri
yang dipilih dengan menggunakan teknik purposive random sampling dengan kriteria
inklusi bersedia diambil darahnya, berusia 15-18 tahun, dan berdomisili di Kabupaten
Bekasi. Kriteria eksklusi mengonsumsi obat antidepresan dan sedang menjalani diet.
Status anemia diukur Quick Check HB dan ganguan kecemasan dinilai mengguunakan
kuesioner Depression Anxiety Scale (DASS 42). Hasil: Remaja putri anemia
ditemukan sebesar 31,2%. Gangguan kecemasan ditemukan sebesar 78,6%. Uji
bivariant menunjukkan tidak ada hubungan anatara status anemia dengan gangguan
depresi (p-value = 0,167). Kesimpulan: Terdapat hubungan antara status anemia
dengan gangguan depresi pada remaja. Perlu adanya studi lanjutan untuk melihat
hubungan antara anemia dengan kecemasan.

Kata kunci: anemia, kecemasan, kesehatan mental, hemoglobin, remaja putri
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INTRODUCTION

Anemia remains a significant public
health concern in Indonesia. It is a condition
where the number of red blood cells or
hemoglobin levels in the blood is below
normal limits (Hb &lIt; 12 g/dL). The World
Health Organization (WHO) reported that the
prevalence of anemia among adolescent girls
in Indonesia in 2019 was 31.2% (WHO,
2021). Female adolescents are particularly
vulnerable to iron deficiency anemia due to
menstrual iron losses. This condition can lead
to multiple adverse health consequences
including impaired concentration, weakened
immunity, reduced physical capacity,
diminished academic performance, and
decreased productivity. Furthermore, anemia
elevates risks for maternal mortality, preterm
delivery, low birth weight, and childhood
stunting  (Kemenkes, 2021). Among
adolescents, primary etiological factors
include inadequate dietary iron intake during
periods of rapid growth (Youssef et al.,
2020). Iron functions in the development of
cognitive, behavioral and motor functions
(Herglner et al., 2012). A clinical study
reported that iron deficiency contributes to
social, academic and emotional impairments
(Beard, 2008).

Iron is an important component of
hemoglobin. In brain development, iron plays
a role in myelination of the substantia alba
(white  matter) (Beard, 2008) and
development of neurotransmitters, including
dopamine, noreepinephrine, and serotonin
(Burhans et al., 2005). Animal studies using
iron-deficient rat models revealed significant
reductions in extracellular norepinephrine
concentrations within the caudate putamen,
attributable to  altered norepinephrine
transport protein expression in the locus
coeruleus and basal ganglia (Anderson et al.,
2009). Rats with significant brain iron
depletion in the corpus striatum, prefontal
cortex and midbrain showed decreased

activity and increased anxiety-like behavior
(Beard et al., 2002). In brief, iron deficiency
anemia is significantly associated with
changes in monoamine neurotransmitters and
abnormal myelination of sunstansi alba that
are likely related to mental disorders that
appear in childhood or adolescence (Chen et
al., 2013). Extensive research evidence
suggest that iron plays an important role in
neurological function and development. Iron
deficiency in  the  brain  disrupts
neurotransmitter  (glutamatt  and = y-
aminobutyric acid (GABA)) homeostasis,
leading to deficits in memory, learning, and
behavior as well as emotional and
psychological problems (Kim & Wessling-
Resnick, 2014). A study reports that low
hemoglobin levels (anemia) are associated
with severe depressive symptoms (Stewart &
Hirani, 2012). Symptoms of low hemoglobin
such as pallor, fatigue, dizziness, shortness of
breath during physical activity, and heart
palpitations are also frequently experienced
by people with depression or anxiety
disorders (Milligen et al., 2014).

Previous studies have shown that iron
supplementation has been shown to reduce
the risk of anxiety disorders. Iron plays an
important role in a number of enzymes
involved in the synthesis of
neurotransmitters,  including  serotonin,
dopamine, and norepinephrine which are
involved in regulating mood and anxiety (Lee
et al., 2020). Anxiety is one of the mental
health problems often experienced by
adolescents. Anxiety is the body's reaction to
stress and can occur even when there is no
threat (Parenting Montana, 2024). The World
Health Organization (WHO)‘s Data in 2019
showed that around 301 million people
worldwide experience anxiety disorders, with
around 58 million of them being children and
adolescents (Fadhilah et al., 2024). The
Indonesia-National ~ Adolescent  Mental
Health Survey (I-NAMHS) reported that
26.7% of 5,664 adolescents in Indonesia aged
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10-17 years had anxiety disorders.
Adolescent girls have a prevalence of 6.7%
higher than adolescent boys (Center for
Reproductive Health et al., 2022).

This study aims to analyze the
relationship between anemia status and
anxiety disorders in adolescents. Anxiety in
adolescents has a negative impact on
decreased academic performance and poor
interaction with peers. The long-term impact
of anxiety in adolescents can affect work,
marriage and the lives of adolescents in the
future (Bahri and Kholidin, 2024). The
urgency of this study is the prevalence of
anemia in adolescents is quite high and the
high number of anxiety disorders in
adolescents today. This raises the suspicion
of a relationship between anemia status and
the incidence of anxiety in adolescents.
Research linking anemia with anxiety
disorders in adolescents has not been widely
conducted, so the author is interested in
researching this topic. This study is expected
to provide a better understanding of how
anemia can affect anxiety disorders and can
help in designing interventions to improve
adolescent mental well-being.

METHOD
Design Study

This study was a quantitative study
with a cross-sectional design conducted from
August to November 2024.

Population and Sample

The research location was at SMA
(Senior High School) Negeri 1 Tambun
Selatan, SMA Negeri 1 Cikarang Pusat, and
SMA Negeri 1 Cikarang Utara. The
population in this study were all female
students in the three schools. The minimum
sample in this study was 162 people taken
based on the purposive random sampling
technique. Schools were selected purposively
because they are leading public schools in

Bekasi Regency with A accreditation.
Leading schools have quite high academic
competition which can cause students to
easily experience stress (Desi et al. 2020).
The research sample was selected randomly
from a list of all female students in each
school who met the inclusion and exclusion
criteria. The sample inclusion criteria were
domiciled in Bekasi Regency, aged 15-18
years and willing to take part in the research.
The sample exclusion criteria were female
students who were taking antidepressants and
were not on a diet. Female students who met
the inclusion and exclusion criteria were
given an explanation of the research process.
Every student who was willing to participate
in the research was asked to sign an informed
consent.

Data Collection and Data Analysis

The instruments used in this study
were Easy Touch GCHB Kemenkes Rl AKL
No: 20101710009 to examine anemia levels
and the Depression Anxiety and Stress Scales
(DASS-42) questionnaire to assess anxiety
disorders in adolescents. The DASS-42
questionnaire consists of 14 questions about
stress, 14 questions about anxiety, and 14
questions about depression. Questions about
anxiety were numbered 2, 4, 7, 9, 15, 19, 20,
23, 25, 28, 30, 36, 40, and 41. The way to
calculate the anxiety score was by adding up
the scores of the 14 questions about anxiety.
The DASS-42 questionnaire has anxiety
validity with a Cronbach alpha value of 0.866
and a reliability of 0.822 (Shayan et al.,
2021). Data was categorized as anemia if Hb
levels were <12 gr/dl and anxiety if anxiety
scores were >7. Peripheral blood examination
using Easy Touch GCHB was carried out by
researchers assisted by enumerators. Data
collection was carried out by trained
enumerators. The DASS-42 questionnaire
was printed and filled out by research
participants with the assistance of
enumerators. Data analysis was carried out
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using SPSS. Data processing was carried out
using the chi square test.

Ethical Clearance

This study has received ethical
approval with the number B.LPPM-
UHB/937/09/2024 from the health ethics
research commission of Harapan Bangsa
University.

Table 1. Characteristic Distribution of Respondent

RESULT

This study was attended by 173
female adolescents aged 15 to 16 years. The
table below showed that most respondents
were 16 years old (59%). Respondents who
had anemia were 54 people (31.2%).
Respondents who had anxiety disorders were
136 people (78.6%).

Variable n %

Age

15 4 2,3
16 102 58,9
17 61 35,3
18 6 35
Anemic Status

Anemia 54 31,2
Normal 119 68,8
Anxiety Level

Anxiety 136 78,6
Normal 37 214

Table 2. Relationship between Anemic Status and Anxiety Level

_ Anxiety Normal
Variable n % n % p-value
Anemia 39 72,2 15 27,8 0,167
Normal 97 81,5 22 18,5
Based on the Table 2, it was known DISCUSSION

that 72.2% of female adolescents who were
categorized as anxious in the anemia group
were anxious, while in the non-anemic group,
more were anxious, namely 81.5%. The
prevalence ratio of 81.5%: 72.2% = 1.12
times more people have anxiety disorders in
the non-anemic group compared to the
anemic group. Thus, anxiety was more
common in non-anemic female adolescents.
However, data analysis using the chi-square
test obtained a p-value of 0.167 (p> 0.05)
which means that there was no significant
relationship between anemia and anxiety in
adolescents.

This study aimed to analyze the
relationship between anemia status and
anxiety disorders in female adolescents. This
study showed that 31.2% of female
adolescents have anemia and 78.6% of
adolescents experienced anxiety disorders.
However, in contrast to the theory, anxiety
disorders in this study were more common in
female adolescents who were not anemic.
The prevalence of anemia in this study was
not significantly different from the 2024
screening results in 12 senior high schools in
Bekasi Regency, which reported that 35.8%
of adolescents had anemia (Asmawati et al.,
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2024). The prevalence of anemia among
female adolescents was attributed to the
physiological effects of menstruation. Iron is
a vital nutrient that plays a crucial role in the
prevention of anemia. Anemia, also known as
a lack of healthy red blood cells, can be
caused by insufficient iron levels in the body
(Setiawan et al., 2023). The prevalence of
anxiety disorders in the study population was
found to be 78.6%. Anxiety is a feeling of
worry or fear in response to an anticipated
threat about something that has not yet
occurred in the future (American Psychiatric
Association, 2013). Anxiety disorders have
been reported as a major mental health issue
among adolescents in Indonesia (Center for
Reproductive Health et al., 2022). This
aligned with the findings of this study, which
showed that 78.6% of the 173 respondents
experienced anxiety disorders.

The Center for Health and Safety
Culture stated that adolescents are at a stage
of learning to make life decisions while
facing academic performance and pressure
(Parenting Montana, 2024). Previous
research has shown that adolescent anxiety is
associated with low life satisfaction, high
chronic stress, poor coping skills, limited
adaptability, and even a risk of poor
educational achievement (Pickering et al.,
2020). As indicated by the findings of
Pickering et al. (2020), females demonstrated
a higher propensity to manifest anxiety
disorders in comparison to males. This
phenomenon can be attributed to the higher
levels of estrogen observed in women
compared to men. Estrogen has been
demonstrated to exert a significant impact on
serotonin (5-HT) levels within the brain.
Previous studies have shown that estrogen
increases serotonin, which plays a crucial
role in regulating mood. Additionally,
estrogen has been observed to inhibit GABA
receptors, the brain's primary inhibitory
system responsible for suppressing aversive
stimuli (Assyifa et al., 2023). In addition to

being more susceptible to anxiety disorders,
female subjects demonstrated a heightened
propensity for anemia, a condition
precipitated by the menstrual cycle.

The bivariate test results showed no
significant relationship between anemia
status and anxiety disorders. Consistent with
this study, research in the Netherlands
reported no association between anxiety
disorders and hemoglobin levels or anemia
status. A possible explanation was that
anxiety was not solely caused by low iron
levels, which play a role in dopamine and
serotonin regulation for mood but was also
influenced by the subject’s overall health
status (Milligen et al., 2014). Moreover,
measuring anemia status using only
hemoglobin levels may not be sufficient to
prove correlation between anemia and
anxiety disorders. Emotional states can be
highly fluctuating, whereas changes in
hemoglobin levels take time to adjust
according to the lifespan of red blood cells for
approximately 120 days.

These findings contradicted research
conducted on Gen Z adolescents at Malang
Ministry of Health Polytechnic of Health,
which reported a significant effect of anemia
on adolescent anxiety (Yuliawati et al.,
2024). This statement aligns with a study in
Turkey, which found that adolescents with
iron deficiency anemia had higher anxiety
levels compared to a healthy control group
(Tekin et al., 2022). The relationship between
anemia and anxiety may be due to emotional
dysregulation resulting from iron deficiency
(Suveg et al., 2010). Additionally, Lozoff et
al. (2000) revealed that iron deficiency
anemia in infancy was associated with a
higher likelihood of anxiety disorders later in
life (Lozoff et al., 2000). A clinical
epidemiological study reported that iron
deficiency anemia significantly increased the
risk of anxiety disorders among children and
adolescents, with an OR of 2.17 (95% CI =
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1.49-3.16) (Chen et al., 2013). This means
that children and adolescents with iron
deficiency anemia were 2.17 times more
likely to develop anxiety disorders.

Research in Libya also showed that
anxiety disorders were more common in
individuals with low serum ferritin levels
(Elfituri et al., 2025). Serum ferritin levels
reflected iron stores used by body tissues,
including neuronal cells. Iron functions as a
coenzyme for tyrosine hydroxylase in
dopamine and norepinephrine synthesis, and
for tryptophan hydroxylase in serotonin
synthesis (Uygun et al., 2022). The
correlation between low ferritin levels and
anxiety disorders may be attributable to iron's
influence on neurotransmitter regulation. An
imbalance in neurotransmitters has been
demonstrated to induce heightened anxiety
and stress responses (Printz, 2017). A
distinguishing feature of the present study is
the utilization of blood hemoglobin levels for
the assessment of anemia, a methodological
approach that differs from previous studies.
However, low hemoglobin levels are not
solely caused by iron deficiency. Low
hemoglobin levels in the body can also result
from deficiencies in folate and vitamin B12
(Kurniasih, 2022).

Some limitations of this study include
the relatively small sample size and the
possibility that anemia was influenced by
poor dietary habits. A strength of this study is
the scarcity of research linking anemia status
to anxiety disorders. This study focused on
the mental health risks of anemia in
adolescents. Further research is needed to
analyze the severity of anxiety disorders, as
assessed by mental health professionals such
as psychologists or psychiatrists.

CONCLUSION AND SUGGESTION

This study showed that 31.2% of
female adolescents had anemia, while 78.6%
experienced anxiety disorders. The present

study was unable to ascertain a significant
relationship between anemia and anxiety
disorders among female adolescents in the
Bekasi Regency.

For future research, additional
independent variables such as socioeconomic
status, lifestyle, parental education, family
history of anxiety disorders, or sleep quality
which may influence anxiety disorders
should be included. Further studies are also
required to examine the relationship between
anemia and anxiety. Furthermore, the
assessment of hemoglobin levels can be
enhanced through the implementation of
laboratory tests, thereby ensuring a more
precise measurement.
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