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Anemia masih menjadi masalah kesehatan yang umum di seluruh dunia,
terutama pada remaja putri. Menurut data dari World Health Organization,
prevalensi anemia pada wanita usia subur mencapai 29,9%, yang mencerminkan
tingginya angka anemia di kalangan remaja putri. Kondisi ini dapat
mempengaruhi konsentrasi belajar, produktivitas, serta meningkatkan risiko
masalah kesehatan reproduksi di masa depan. Penelitian ini bertujuan untuk
mengeksplorasi hubungan antara tingkat pengetahuan tentang anemia dan kadar
hemoglobin pada remaja putri. Penelitian ini menggunakan desain kuantitatif
dengan pendekatan cross-sectional, melibatkan 36 siswi usia 15-17 tahun yang
dipilih berdasarkan ketersediaan responden. Tingkat pengetahuan diukur
melalui kuesioner dengan 21 pertanyaan yang telah teruji validitas dan
reliabilitasnya, dengan nilai cronbach’s alpha 0,834. Kadar hemoglobin
diperiksa dengan metode cyanmethemoglobin. Hasil penelitian menunjukkan
mayoritas responden memiliki pengetahuan baik (88,9%), sementara 52,8%
mengalami anemia. Uji chi-square menunjukkan tidak ada hubungan signifikan
antara tingkat pengetahuan dan kadar hemoglobin (p=0,542). Temuan ini
mengindikasikan bahwa pengetahuan yang baik tidak selalu menjamin kadar
hemoglobin yang normal, karena faktor lain seperti pola makan dan kepatuhan
dalam mengonsumsi suplemen zat besi juga berperan penting. Diperlukan
tindakan kesehatan yang tepat, termasuk pola makan seimbang dan dukungan
program edukasi kesehatan
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Anemia remains a common health problem worldwide, especially among
adolescent girls. According to data from the World Health Organization, the
prevalence of anemia in women of childbearing age reaches 29.9%, reflecting
the high rate of anemia among adolescent girls. This condition can affect
concentration at school, productivity, and increase the risk of reproductive health
problems in the future. This study aims to explore the relationship between the
level of knowledge about anemia and hemoglobin levels in adolescent girls. This
study uses a quantitative design with a cross-sectional approach, involving 36
female students aged 15-17 years who were selected based on respondent
availability. The level of knowledge was measured using a questionnaire with
21 questions that had been tested for validity and reliability, with a Cronbach's
alpha value of 0.834. Hemoglobin levels were examined using the
cyanmethemoglobin method. The results showed that the majority of
respondents had good knowledge (88.9%), while 52.8% were anemic. The chi-
square test showed no significant relationship between knowledge level and
hemoglobin levels (p=0.542). These findings indicate that good knowledge does
not always guarantee normal hemoglobin levels, as other factors such as diet and
adherence to iron supplementation also play an important role. Appropriate
health measures are needed, including a balanced diet and support for health
education programs.
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Introduction
Anemia is a condition in which the number of red blood cells in the body decreases,

which is an indicator of poor nutrition and poor health problems (Habtegiorgis et al., 2022).
Lack of hemoglobin causes the supply of oxygen to the body's tissues to be reduced which has
an impact on metabolic disorders (Leung et al., 2024). Until now, anemia is still one of the
health problems experienced by many adolescents, especially young women who are entering
productive age. Anemia is caused by a lack of nutrient intake, especially iron (Leung et al.,
2024), vitamin A, B vitamins, folic acid, parasitic infections and congenital conditions (Putra et
al., 2020). The most common clinical symptoms of anemia are fatigue, dizziness, shortness of
breath and paleness (Chaparro & Suchdev, 2019). World Health Organization (WHO) reported
that the prevalence of anemia in women of childbearing age reached 29.9%, while in Indonesia
the prevalence of anemia reached 27.2% based on Riskesdas data in 2019. In Central Java
province, the prevalence of anemia reaches 57.7%, which indicates that anemia is a health issue
that requires serious attention. The WHO defines adolescents as the age group of 10 to 19 years,
which experiences a rapid growth rate after infancy, which physiologically increases the need
for iron to support the formation of hemoglobin. Adolescents, especially young women, are the
most vulnerable group to anemia (Endale et al., 2022), due to the increased need for iron for
growth and development processes and to replace menstrual blood loss (Nurjanah, 2024).
Adolescent girls have a higher risk of developing anemia when compared to boys, which
is caused by the loss of iron during menstruation (Moschonis et al., 2013). The WHO has set
hemoglobin levels of less than 12 g/dl in women and less than 13 g/dl in men as indicators of
anemia. Irregular periods with heavy bleeding can increase iron loss and decrease the body's
ferritin reserves, thus inhibiting the formation of red blood cells (Mansour et al., 2021). In
addition, the habit of skipping breakfast, consumption of fast food that is low in iron (Adiyani
et al., 2020) and the habit of following a strict diet to maintain weight can result in inadequate
nutrient intake (Deivita et al., 2021). This imbalance in nutrient intake leads to a decrease in
iron reserves in the body, thereby interfering with the formation of red blood cells and increasing
the risk of developing anemia. Anemia in adolescence does not only affect the immune system
(Shand & Kidson-Gerber, 2023), but also has an impact on impaired physical performance and

neurological development (Zhu et al., 2021) and increased reproductive health challenges during
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the transition to adulthood (Gore et al., 2024). In addition, socioeconomic factors such as family
economic status, parental income and parental education have also been shown to be associated
with the incidence of anemia in adolescent girls, as it will affect the family's ability to provide
nutritious food and access to health services (Hasyim, 2018).

These studies show that anemia in adolescents is influenced by nutritional factors, eating
habits and physiological conditions. However, the results of studies related to the relationship
between knowledge level and hemoglobin status still show mixed findings. This condition
indicates a gap between knowledge and the application of health behaviors, so it is necessary to
further study the relationship between the level of knowledge about anemia and hemoglobin
levels in the context of adolescent girls more specifically. These conditions can be explained
through Theory of Planned Behavior which states that a person's behavior is not only influenced
by knowledge, but also attitudes towards behavior, subjective norms and perceptions of self-
control (Retno Heru Setyorini & Era Reviska, 2024).

Therefore, adolescents with good knowledge of anemia do not necessarily have the
ability to implement preventive behaviors such as consuming iron-rich foods and obediently
taking blood-boosting tablets regularly. In addition, Health Belief Model explains that
knowledge will be followed by action if the individual feels vulnerable to the disease,
understands the severity of the impact, and believes that the benefits of preventive measures are
greater than the perceived obstacles (Kusuma Dewi et al., 2025). Psychological and social
factors also play a role in reducing the effectiveness of knowledge in the prevention of anemia.
Low motivation, negative attitudes towards the consumption of iron supplements due to side
effects, peer influence and stigma against the consumption of blood tablets can affect
adolescents' compliance in implementing health behaviors. Therefore, knowledge alone is not
enough to encourage changes in health behavior without the support of psychological, social
and individual perception factors.

The government has run an anemia prevention program by providing iron supplements
to adolescents in every school. The program is designed to increase hemoglobin levels and
reduce the prevalence of anemia. However, the reality is that the incidence of anemia is still
quite high. Research (Khanal et al., 2024) indicates that although the program Weekly Iron Folic

Acid Supplementation (WIFAS) has been implemented, the prevalence of anemia in adolescent
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girls remains at 17.4%. This is due to several factors, one of which is the low knowledge of
adolescents about the importance of preventing anemia and lack of compliance in consuming
iron supplements. Anemia not only impacts on, but also affects adolescents' academic
achievement, decreased cognitive function including decreased study concentration (Gosdin et
al., 2021) can affect learning outcomes (Samson et al., 2022) and a decrease in productivity in
the future (Khani Jeihooni et al., 2021). Therefore, increasing adolescents' knowledge about
anemia is one of the important steps in anemia prevention efforts.

Several previous researchers have shown mixed results regarding the
relationship between knowledge and hemoglobin levels. A study at SMA N 05 Pekanbaru
showed that adolescents with a good level of knowledge tend to have higher hemoglobin levels.
Meanwhile, research at MAN 2 Tasikmalaya found a prevalence of anemia of 61.6% in female
students. Although some students have sufficient knowledge, this condition is influenced by low
adherence in consuming iron supplements and an unbalanced diet. Research in Bantarsari
Village, Bogor also showed a relationship between compliance with iron supplement
consumption and the incidence of anemia. The variation in these findings indicates that having
good knowledge is not always directly proportional to normal hemoglobin levels. Based on this,
this study was conducted to determine the relationship between the level of knowledge about
anemia and hemoglobin levels in adolescent girls in vocational high schools, considering the
role of other factors that have the potential to affect this relationship such as diet, adherence to
the consumption of tablets plus blood and the social and cultural context of adolescent girls. The
hypothesis of this study is that adolescent girls who have good knowledge about anemia have
normal hemoglobin levels compared to adolescents who have less knowledge. The uniqueness
of this research lies in its focus on young women in vocational schools who have different
characteristics such as the burden of field practice, irregular diets and limited time in accessing
information and health services. The results of this research are expected to be the basis for the
development of more contextual anemia education and prevention programs in the school
environment such as strengthening the blood supplement tablet program, nutritious food
education and collaboration between schools and health service facilities to improve compliance

and healthy living behaviors of adolescent girls.
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Method
This study used a quantitative design with a cross-sectional approach, which was used

to determine the relationship between the level of knowledge about anemia and hemoglobin
levels in adolescent girls at one time. The cross-sectional design allows researchers to identify
relationships between variables simultaneously, but has limitations in explaining the cause-and-
effect relationship directly. Therefore, the findings in this study are correlational and cannot be
used to conclude a causal relationship. The population is 84 female students. However, at the
time of the research, a total of 37 students were not allowed to go to school because they were
carrying out field practice activities. A total of 11 students refused to contribute to the research,
leaving 36 students who were willing. The sample selection was carried out using a fotal
sampling technique for all students who were willing to become respondents. This study used
two instruments, namely a knowledge questionnaire about anemia and a hemoglobin level
checksheet. The knowledge questionnaire was compiled based on a review of the literature and
knowledge indicators about anemia which included the definition, causes, signs and symptoms,
impacts and efforts to prevent anemia. The questionnaire consisted of 21 statements that had
gone through validity and reliability tests before being used on the study respondents.
Instrument trials were conducted on 30 different respondents from a research sample with
characteristics similar to those of the study subjects before being used in the main data collection
with a Cronbach's alpha result of 0.834. Hemoglobin levels were checked using the
cyanmethemoglobin method. In filling out the questionnaire, the researcher realized the
potential for a social response, where respondents tended to give answers that were considered
correct or in accordance with norms. To minimize this, respondents were given an explanation
that the answers given would not affect academic assessments, and were asked to fill out the
questionnaire honestly according to their knowledge. The research procedure begins with the
research licensing process which begins with taking care of a research permit from the
University of Muhammadiyah Surakarta and submitting the letter to the school. After the letter
was received, the school asked the researcher to obtain a letter of approval from the Education
Office Branch. After obtaining approval from the Education Office Branch, the researcher
carried out socialization to the respondents. Socialization is carried out directly by providing an

explanation of the purpose of the research, the procedures to be undertaken, the benefits obtained
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and potential discomfort that may arise during the examination of hemoglobin levels.
Respondents were given the opportunity to ask questions before deciding to participate. All
willing respondents are asked to sign an informed consent. Data collection was carried out
through filling out a questionnaire about anemia filled out by respondents, then followed by
checking hemoglobin levels. The examination of hemoglobin levels was carried out by
experienced FIK UMS laboratories which was carried out on Thursday, August 14, 2025. The
results of the questionnaire and hemoglobin examination were recorded and categorized
according to the standard. The data that has been collected will then be processed and analyzed.
The data analysis process is carried out in two stages, namely univariate analysis and bivariate
analysis. Univariate analysis to describe the frequency distribution as well as the percentage of
each variable. Meanwhile, bivariate analysis was used to determine the relationship between the
level of knowledge about anemia and hemoglobin levels. The statistical test used is the chi-
square test, because the two variables analyzed are categorical with the significance level used
being 0.05. Before the test was carried out, the researchers ensured that the data met the
assumptions of the chi-square test. This research has obtained an ethical feasibility letter from
the Health Research Ethics Committee of the University of Muhammadiyah Surakarta with
number: 1146/KEPK-FIK/V/2025.

Research Results
Table 1. Respondent Characteristics

Features n %
Classes
X 21 58.3
XI 15
Age
15 20 55.6
16 12 333
17 4 11.1

Table 1 shows that there are 36 respondents and most of them are 15 years old, namely
20 respondents (55.6%).
Table 2. Knowledge Level about Anemia

Knowledge Categories n %
Good 32 88.9

Enough 3 8.3

Less 1 2.8
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Table 2 shows that the majority of respondents have good knowledge about anemia as
many as 32 respondents (88.9%), while only a few have less knowledge, namely 1 respondent
(2.8%).

Table 3. Distribution of Hemoglobin Levels of Respondents

Category: Hemoglobin n %
Normal 17 47.2
Anemia 19 52.8
Quantity 36 100

Table 3 proves that more than half of the respondents (52.8%) fall into the category of
anemia.

Table 4. The Relationship between Knowledge Level and Respondents' Hemoglobin Levels

Knowledge Hemoglobin Up P Value
Normal Anemia
n % n %
Good 16 44.4 16 44.4
Enough 1 2.8 2 5.6 0.542
Less 0 0 1 2.8
Total 17 47.2 19 52.8

Table 4 shows the results of a statistical test that states that there is no relationship

between the level of knowledge about anemia and the level of hemoglobin ( p value 0.542).

Discussion

The results of this study prove that most of the respondents (88.9%) have good
knowledge about anemia, but more than half (52.8%) of the respondents have anemia. The
results of the statistical test show the value of p value= 0.542 (p>0,05), which shows that the
hypothesis put forward is not proven. These results suggest that the research objective of
analyzing the relationship between knowledge and hemoglobin levels has been achieved even
though the expected relationship was not statistically found. Nevertheless, knowledge is an
important component in efforts to prevent anemia. Good knowledge is not always in line with
the status of normal hemoglobin levels, because hemoglobin levels are also influenced by other
factors such as diet, adherence to the consumption of blood tablets, bleeding during
menstruation as well as physiological and environmental factors.

Research (Yusufu et al.,, 2023) found that even though adolescents already have

awareness about anemia, the prevalence of anemia is still high, especially in middle-income
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countries. These findings are in line with the results of this study which shows that good
knowledge is not necessarily followed by normal hemoglobin status. This condition shows that
knowledge is an important component in the prevention of anemia, but it is not enough to reduce
the prevalence without being accompanied by changes in health behavior. Several behavioral
factors play a major role in the high prevalence of anemia in adolescent girls such as an
unbalanced diet, low adherence in the consumption of blood supplement tablets. argues that
actions aimed at preventing anemia are not only influenced by knowledge, but also other factors
such as social support and socioeconomic conditions. explained that economic limitations, lack
of family and environmental support can hinder adolescents in applying their health knowledge,
thus affecting the nutritional status of adolescent girls. In a theoretical perspective  (Chandra
et al., 2022) (Hain et al., 2023) Health Belief Model and Theory of Planned Behavior
Knowledge is seen as an initial factor in shaping health awareness, but behavioral changes are
influenced by the perception of vulnerability, perception of benefits, perceived barriers,
attitudes, subjective norms and perceived behavioral control (Retno Heru Setyorini & Era
Reviska, 2024). Young women who have understood anemia may not have enough
motivation and support to implement preventive behaviors.

Findings in the study (Mayasari et al., 2022) found that there was no significant
association between knowledge and the incidence of anemia in adolescent girls (p value = 0.05).
This is reinforced by research (Rusmaningrum, 2023) which found that although about 54.7%
of adolescent girls had good knowledge of anemia, the prevalence of anemia remained high.
The similarity of the results of the study strengthens the results of this study and confirms that
knowledge is an important component, but it is not effective enough in reducing the prevalence
of anemia if it is not followed by real changes in health behavior. The results of this study can
strengthen the evidence that there is a gap between knowledge and health practice in adolescent
girls. Many adolescent girls already know the importance of consuming iron and balanced
nutrition, but healthy eating habits are not optimal to meet daily nutritional needs, which are
caused by several factors such as limited access to nutritious food, unhealthy diets, fast food
consumption habits, lack of adherence in consuming blood supplement tablets, and lack of
family and environmental support that can hinder the implementation of anemia prevention

behaviors.
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Instead, research (Kusnadi, 2021) found a relationship between knowledge level and the
incidence of anemia in adolescent girls. In the study, adolescents who had good knowledge
showed a lower prevalence of anemia. This shows that in a certain context, good knowledge can
trigger effective preventive measures. The findings are in line with health behavioral theory
which explains that knowledge will have an impact on behavior if it is supported by positive
attitudes, social norms and adequate behavioral control. The findings suggest that anaemia
prevention needs to be integrated into school policies and health services through education
accompanied by environmental support and sustainability of iron supplementation programmes.

In addition to the knowledge factor, anemia in adolescent girls is also closely related to
diet and lack thereof. Low iron intake contributes to low hemoglobin levels and lack of protein
consumption can inhibit iron transport. Therefore, although respondents have known the
importance of consuming iron-rich foods, the reality in the field shows unsupportive habits,
such as skipping breakfast, eating a diet that does not include sources of iron, protein and vitamin
C and preferring instant foods with low iron content. Research (Adiyani et al., 2020)
emphasizing that insufficient nutritional intake, especially iron, remains the main cause of
anemia even though adolescents have received education about nutrition. This explains why
most of the respondents still experience anemia despite knowing how to prevent it.

Physiological changes in adolescent girls, especially menstruation, are also important
factors that affect hemoglobin levels. Menstruation causes iron loss every month. (Cia & Lion,
2022) Explains that menstruation can cause iron loss every month and if the menstrual cycle is
irregular or bleeding excessively, iron loss will increase so that the body is unable to replace red
blood cells optimally. In the results of this study, it was found that the majority of respondents
were at the age of fifteen to sixteen years old, which is early adolescence with unstable menstrual
patterns. This instability can trigger more bleeding, so that iron intake from food is not enough
to replace blood loss. The findings are reinforced by (Nurrahman et al., 2020) which states that
anemia among adolescents is a complex problem that is caused by various factors including
knowledge, physiological factors, nutrition and health behaviors.

Adherence to iron supplement consumption is one of the important factors in reducing
the prevalence of anemia. Research (Yewodiaw et al., 2025) states that adolescents who

regularly take iron supplements have better hemoglobin levels compared to those who are
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inconsistent. Side effects such as nausea, indigestion often lead to non-compliance to take iron
supplements (Bloor et al., 2021).

The uniqueness of this study is the high proportion of respondents with good knowledge
who still experience anemia. This phenomenon suggests that knowledge is only one of many
factors that affect the status of hemoglobin. Compared to previous research, this study confirms
that changes in health behavior require more focused interventions such as monitoring
supplement consumption, family education and eating habits.

The implications of this research are important for the development of nursing science,
namely first, this study emphasizes that anemia prevention measures do not only focus on the
aspect of information delivery, but are also followed by behavioral changes and support from
the environment. Second, schools and health centers can use the results of this research to design
programs that not only emphasize education, but also monitor compliance with taking blood
supplement tablets. In addition, these findings support the theory of health behavior that states
that knowledge is the first step, while new health changes can be achieved if accompanied by
positive attitudes and concrete actions that are sustainable.

This study has several limitations, namely the first use of quantitative design with a
cross-sectional approach that only allows the observation of the relationship between the level
of knowledge about anemia and hemoglobin levels at one time, so that it cannot explain the
direct cause-and-effect relationship. Second, the relatively small sample number of 36
respondents was due to the availability of female students. Further research is expected to use a
longitudinal design and involve a larger number of samples so that the results are more
representative and can focus more on developing programs that involve direct behavioral
change, such as monitoring iron supplement consumption and ongoing health education, in

addition to being able to examine more in-depth socioeconomic factors in preventing anemia.

Conclusion

The results of this study confirm that good knowledge is not enough to guarantee normal
hemoglobin status. Other factors such as diet and adherence to iron supplement consumption
may play an important role in the incidence of anemia. For further studies, it is recommended

to use a longitudinal design to provide a more comprehensive picture of changes in knowledge
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levels and hemoglobin levels, as well as involving larger sample numbers and including
additional variables such as diet, menstrual history and consistency of blood tablets, in order to

gain a more comprehensive understanding.
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