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Article History: Anemia is still one of the health problems in society, especially adolescent girls. The
Recived prevalence of anemia in adolescent girls in Cirebon City in 2023 was 36.6%. This
20 August 2024 study aims to determine the relationship between the lifestyle of adolescent girls and
Accepted the incidence of anemia in high school students in Cirebon City. The method used
24 November 2024 in this study is observational analytic using a cross-sectional design. The sample
Published used in this study was 116 adolescent girls. Data collection was carried out by
30 December 2024 means of structured interviews using questionnaires and checking Hb levels using
auto check. Data analysis used includes univariate and bivariate analysis using the
Keywords: chi-square test and multivariate analysis using the logistic regression test. This study
Anemia, Adolescent shows the results of a significant relationship between dietary patterns including
Gitls, Lifestyle energy consumption p = (0.001), protein consumption p = (0.009), iron
consumption p = (0.001), rest patterns p (0.010) with the incidence of anemia and
DOI: there is no significant relationship between physical activity patterns p = (0.331)
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with OR 7.305. From the results of the study, it can be concluded that there is a
significant relationship between diet including energy, protein and iron
consumption and rest patterns with the incidence of anemia and the most influential
factor on the incidence of anemia is energy consumption.
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INTRODUCTION

Anemia is defined as a condition of low
red blood cell count or low hemoglobin levels in
the blood. Among the known causes of anemia,
iron deficiency is the most common. (WHO,
2020).

The World Health Organization (WHO)
reports that the global prevalence of anemia
ranges from 40-88%. In Africa, it is estimated that
106 million women and 103 million children
suffer from anemia, while in Southeast Asia,
there are 244 million women and 83 million
children who suffer from anemia. experience the
impact of the incident anemia (WHO, 2023).
Based on the results of the 2022 Riskesdas, the
prevalence of anemia in adolescent girls in
Indonesia was 72.3%. The trend that occurs in
cases of anemia in the proportion of anemia in the
15-24 years old age group of adolescent girls
continues to increase, this shows that the
incidence of anemia in Indonesia has not yet
reached the expected national target of 30%
(Ministry of Health of the Republic of Indonesia,
2023). West Java Province has a fairly high
prevalence of anemia, namely 41.93% in 2018,
this has increased compared to 2013, which was
37.1% (Ministry of Health of the Republic of
Indonesia, 2023).

Cirebon City has a prevalence of anemia
in adolescent girls of 36.6% in 2023 and 34.7% in
2022. This shows an increase in the prevalence of
anemia in adolescent girls from the previous year
(Cirebon City Health Office, 2024).

Factors causing anemia in adolescent girls
are due to inadequate food intake such as
improper diet and unhealthy diet patterns so that
protein intake is reduced while the formation of
hemoglobin in the blood can be obtained, one of
which is by consuming protein (Paramastri et al.,
2021). In addition, most adolescent girls have
anemia status because they menstruate every
month so that need large iron intake (Wiafe et al,
2023). Other causal factors too play a role in the
occurrence of anemia in adolescent girls,
including the lifestyle of adolescent girls,
including rest patterns (Oktavianis., 2023) lack of
exercise (Fahira Lubis et al., 2023), tea drinking
habits (Febianingsih et al., 2019), nutritional
status (Putri et al., 2024), infectious diseases

(Bharati et al., 2009), parental education
(Chowdhury & Chakraborty, 2017), knowledge
(Lismiana & Indarjo, 2021), iron supplement
consumption (Nadiyah et al., 2022), family
income (Sappani et al., 2023), Body Mass Index
(Indriastuti Kurniawan et al., 2006). Therefore,
adolescent girls are more at risk of anemia caused
by iron deficiency. Anemia will affect the health
of adolescent girls, especially on body immunity,
academic achievement, concentration, physical
fitness and productivity of adolescents if anemia
is not treated properly (Miguel et al., 2021).

According to research by Fadila and Risca
(2022), adolescent girls have a higher risk of
anemia because they are in the process of growing
up and need more nutritional intake, especially
iron intake (Fadila Putri & Risca Fauzia, 2022).

According to Miguel et al (2021) Anemia
can be caused by an unhealthy lifestyle such as
poor diet, rest patterns, and physical activity
patterns that are not considered, resulting in a
deficiency of iron, folic acid, vitamin B12 and
vitamin A. Anemia can also be caused by acute
or chronic inflammation, parasitic infections,
congenital disorders that affect hemoglobin
synthesis, and lack of red blood cell production
(Miguel et al., 2021). The impact of anemia on
adolescent girls may cause fatigue, poor
concentration, alopecia, brittle/ridged nails, sore
and restless legs, reduced exercise tolerance,
anxiety, low mood/depression, and poor work
performance. (Benson et al., 2021).

Based on the background above, the
researcher is interested in conducting a study on
the relationship between the lifestyle of
adolescent girls and the incidence of anemia in
high school students in Cirebon City. By knowing
the relationship between the lifestyle of
adolescent girls and the incidence of anemia, it is
hoped that the lifestyle of the community,
especially high school students in Cirebon City,
can be further improved in order to support the
control of anemia in adolescent girls to prevent
the severity of symptoms in order to improve the
quality of life for the better.

METHOD

This study is a quantitative research using
a cross-sectional design approach. The sample in
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this study were 116 high school students in
Cirebon City. The study was conducted in
August 2024. The independent variable in this
study is the lifestyle of adolescents which includes
eating patterns, rest patterns and physical activity
patterns, the dependent variable in this study is
the incidence of anemia in female adolescents.
The sampling technique in the study was cluster
random sampling. Researchers used data
collection tools in the form of a 24-hour Food
recall form questionnaire which was carried out
for 2 days and the Food Frequency Questionnaire
(FFQ), a rest pattern questionnaire using the
Pittsburgh  Sleep Quality Index (PSQI)
questionnaire and a physical activity pattern
questionnaire using the Global Pshycal Activity
Questionnaire (GPAQ) and checking
hemoglobin levels with a digital Hb tool (auto
check). Data analysis using univariate analysis,
bivariate analysis with the chi square test and
multivariate analysis using the logistic regression
test.

RESULTS AND DISCUSSIONS

The incidence of anemia in female
adolescents in high school students in Cirebon
City showed that out of 116 respondents, 34
respondents (29.3%) experienced anemia and 82
respondents (70.7%) did not experience anemia.

Table 1. Respondent characteristics based on age
of female adolescents in high school students in
Cirebon City

Age N %
15 years 63 54.3
16 years 27 23.3
17 years 23 19.8
18 years 3 2.6
Total 116 100

Based on the table 1, the characteristics of
respondents based on the age of adolescents in
high school students in Cirebon City, there are 63
respondents (54.3%) aged 15 years, 27
respondents (23.3%) aged 16 years, 23
respondents (19.8%) aged 17 years and 3
respondents (2.6%) aged 18 years.

Based on the results of the analysis of the

relationship between energy consumption and
the incidence of anemia in high school students
in Cirebon City on table 2, it shows that female
adolescents with a poor energy consumption
category tend to experience anemia as many as
31 respondents (39.7%) compared to female
adolescents with a good energy consumption
category, namely 3 respondents (7.9%).
Meanwhile, female adolescents who are not
anemic have a poor energy consumption
category of 47 respondents (60.3%) and a good
energy consumption category of 35 respondents
(92.1%). The results of the bivariate analysis
using the chi-square test obtained a p-value of
0.001 (p <0.05) so that Hy is rejected and Ha is
accepted, meaning that there is a significant
relationship between energy consumption eating
patterns and the incidence of anemia in female
adolescents.

This is in line with research conducted by
Agustina et al. (2017), where there was a
significant relationship between energy nutrient
intake and the incidence of anemia in adolescent
girls in Kebumen district. Energy consumption is
one of the main factors in the body's metabolic
process. Low energy nutrient intake can be
caused by the amount of energy intake not being
met. Consumption of varied energy-producing
foods and breakfast habits are possible factors for
the lack of energy intake in adolescent girls
(Agustina, Laksono, & Indriyanti, 2017) .

Another study was also conducted by
Junengsih and Yuliasari (2017) obtained a p
value <0.05 which means there is a significant
relationship between energy intake and the
incidence of anemia in female adolescents at
SMU 98 East Jakarta. (Junengsih & Yuliasari,
2017) . Energy consumption can be one of the
determining factors of nutritional status and can
be the cause of a disease, one of which is anemia
in female adolescents. In addition, the adequacy
of energy nutrient intake can be influenced by the
ability to buy food and the availability of food in
the family (Junengsih & Yuliasari, 2017) .

Based on the results of the analysis of the
relationship between protein consumption and
the incidence of anemia in high school students
in Cirebon City, it shows that female adolescents
with a category of poor protein consumption tend
to experience anemia as many as 32 respondents
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Table 2. Relationship between Lifestyle of Adolescent Girls and the Incidence of Anemia in High
School Students in Cirebon City

Anemia Occurrence

Variable Anemia No Anemia Total P Value PR
(CI195%)
N % N % N %

Dietary habit
Energy Consumption 5.034
Not good 31 39.7 47 60.3 78 100 0.001 (1.643-
Good 3 7.9 35 921 38 100 15.427)
Protein Consumption 4.854
Not good 32 36 57 64 89 100 0.009 (1.243-
Good 2 7.4 25 926 27 100 18.952)
Iron Consumption 4.840
Not good 31 39.2 48 60.8 79 100 0.001 (1.581-
Good 3 8.1 34 919 37 100 14.818)

Rest Pattern 2.938
Bad 29 37.7 48 62.3 77 100 0.010 (1.234-
Good 5 128 34 872 39 100 6.994)

Physical Activity Patterns 0.712
Not enough 15 24.6 46 75.4 61 100 0.331 (0.402-
Enough 19 34.5 36 65.5 55 100 1.259)

(36%) compared to female adolescents with a
category of good protein consumption, namely 2
respondents  (7.4%). Meanwhile, female
adolescents who are not anemic have a category
of poor protein consumption of 57 respondents
(64%) and a category of good protein
consumption of 25 respondents (92.6%). The
results of the bivariate analysis using the chi-
square test obtained a p-value of 0.009 (p <0.05)
so that Hy is rejected and Ha is accepted, meaning
that there is a significant relationship between
dietary patterns of protein consumption and the
incidence of anemia in female adolescents. This
is not in line with research conducted by
Junengsih and Yuliasari (2017), which states that
there is no significant relationship between
protein intake consumption and the incidence of
anemia in female adolescents at SMU 98 East
Jakarta (Junengsih & Yuliasari, 2017).

However, this study is in line with the
study of Agustina et al. (2017), which was
conducted in Kebumen Regency, obtained a p
value <0.05, which means that there is a
significant  relationship  between  protein
consumption intake and the incidence of anemia
in adolescent girls. Low iron absorption can be
caused by a lack of protein consumed by the
body, this can cause the body to lack iron so that

there is a decrease in hemoglobin levels which
will continue to cause anemia (Agustina et al.,
2017).

Protein has the function of building,
regulating, and driving the body's metabolism.
Protein is a provider of amino acids which are
important components of cells in the body. Two
types of proteins such as transferrin and ferritin,
help transport and store iron. Protein deficiency
can cause low hemoglobin levels, which are
bonds of globin and heme proteins. Protein helps
growth and stores energy when energy intake is
reduced (Salisa, 2023). Daily protein intake must
be met. Daily protein intake can be obtained by
consuming foods that contain lots of protein such
as fish, meat, chicken, eggs, tofu, and tempeh.
Adequate protein intake shows that consumption
of side dishes is generally supplied from vegetable
and animal side dishes (Miguel et al., 2021).

Based on the results of the analysis of the
relationship between iron consumption and the
incidence of anemia in high school students in
Cirebon City, it shows that adolescent girls with
a poor iron consumption category tend to
experience anemia as many as 31 respondents
(39.2%) compared to adolescent girls with a good
iron consumption category, namely 3
respondents (8.1%). Meanwhile, adolescent girls
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who are not anemic have a poor iron
consumption category of 48 respondents (60.8%)
and a good iron consumption category of 34
respondents (91.9%). The results of the bivariate
analysis using the chi-square test obtained a p-
value of 0.001 (p <0.05) so that Hy is rejected and
Ha is accepted, meaning that there is a significant
relationship between dietary iron consumption
patterns and the incidence of anemia in
adolescent girls. These results are not in line with
research conducted by Fadila and Risca (2022)
which states that there is no significant
relationship between consumption of iron
sources and the incidence of anemia in junior
high and high school adolescent girls in the
Bantul area (Fadila Putri & Risca Fauzia, 2022).

However, these results are in line with
research conducted by Kharisma Putri et al
(2024), obtained p value <0.05 which means
there is a significant relationship between iron
consumption and the incidence of anemia in
adolescent girls. Adolescence requires sufficient
iron intake to support growth and replace iron
lost when adolescent girls menstruate every
month (Putri et al., 2024). Research conducted by
Paramastri et al (2021) shows that there is a
significant relationship between diet and the
incidence of anemia. The possible mechanism of
the relationship between diet and anemia,
especially iron deficiency anemia, can be
associated with the effect of food components on
iron absorption (Paramastri et al., 2021).

Iron is a very important component in the
formation of hemoglobin, which functions to
synthesize hemoglobin. Excess iron that occurs
in the body in the form of ferritin protein will be
stored in the liver, spleen, spinal cord and
muscles (Wiafe et al., 2023). If the formation of
red blood cells iron is not met, an imbalance will
occur which will result in low serum ferritin and
anemia. Adolescents have an iron requirement of
26 mg/hr (Agustina et al., 2017).

Based on the results of the analysis of the
relationship between rest patterns and the
incidence of anemia in high school students in
Cirebon City, it shows that female adolescents
who have poor rest patterns tend to experience
anemia as many as 29 respondents (37.7%)
compared to female adolescents who have good
rest patterns, namely 5 respondents (12.8%).

Meanwhile, female adolescents who are not
anemic have poor rest patterns as many as 48
respondents (62.3%) and good rest patterns as
many as 34 respondents (87.2%). The results of
the bivariate analysis using the chi-square test
obtained a p-value of 0.010 (p <0.05) so that Hy
is rejected and Ha is accepted, meaning that there
is a significant relationship between rest patterns
and the incidence of anemia in female
adolescents.

These results are in line with research
conducted by Oktavianis et al (2023), on the
relationship between lifestyle and the incidence
of anemia in adolescents with a p value of 0.003
(<0.05) which means there is a significant
relationship between rest patterns and the
incidence of anemia. to maintain optimal health,
rest and sleep are needed. Rest and sleep greatly
affect cells in the body and repair damage to cells
more quickly, if rest and sleep are met, the
amount of energy expected to meet daily needs is
met (Oktavianis et al., 2023).

Research was also conducted Dby
Paramastri et al (2021) on the relationship
between lifestyle and the incidence of anemia
which showed a p-value <0.001, which means
that there is a significant relationship between
sleep duration and the incidence of anemia
(Paramastri et al., 2021).

According to research by Astutik et al.
(2023), there is a significant relationship between
sleep patterns and the incidence of anemia in
adolescents. Lack of rest, especially sleep, can
cause several effects on the body such as
drowsiness during the day, fatigue and can affect
mood so that this is one of the main factors that
influences student learning achievement (Astutik
et al., 2023).

In this resting and sleeping condition, the
hemostatic function works in the body and
provides freshness which plays an important role
in normal thermoregulation and energy storage
(Astutik et al., 2023). The National Institute of
Health says that adolescents have a higher risk of
experiencing sleep disorders. This can be proven
by the dramatic changes experienced by
adolescents such as sleep-wake patterns, such as
less sleep duration, differences in sleep patterns
on weekends and on weekdays, delayed bedtime,
this can cause suboptimal sleep quality in
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adolescents (Indriastuti Kurniawan et al., 2006).

Researchers assume that there is a
relationship between rest patterns and the
incidence of anemia in adolescent girls, one of
which is because most adolescent girls often stay
up late and sleep less than 7 hours at night to play
gadgets and complete school assignments so that
they experience sleep delays. As a result, when
doing activities the next day, many adolescent
girls are sleepy, tired and stressed (Oktavianis et
al., 2023).

Based on the results of the research that
has been conducted, it shows that adolescent girls
who have a pattern of less physical activity tend
to experience anemia as many as 15 respondents
(24.6%) compared to adolescent girls who have a
pattern of sufficient physical activity, namely 19
respondents (34.5%). Meanwhile, adolescent
girls who are not anemic have a pattern of less
physical activity as many as 46 respondents
(75.4%) and a pattern of sufficient physical
activity as many as 36 respondents (65.5%). The
results of the bivariate analysis using the chi-
square test obtained a p-value of 0.331 (p> 0.05)
so that Hy is accepted and Ha is rejected, meaning
that there is no significant relationship between
physical activity patterns and the incidence of
anemia in adolescent girls. This is in line with
research conducted by Nadiyah et al (2022)
where there was no significant relationship
between physical activity patterns and the
incidence of anemia in rural adolescent girls in
Indonesia (Nadiyah et al, 2022).

Based on research conducted by
Oktivianis et al (2023) on the relationship
between lifestyle and the incidence of anemia, it
shows a p-value of 0.222 or > 0.05, which means
there is no significant relationship between the
relationship between lifestyle related to physical
activity patterns and the incidence of anemia in
female adolescents at SMA Negeri 5 Bukittinggi
City (Oktavianis et al., 2023). Hasyim's research
(2018) states that there is no significant
relationship between physical activity patterns
and the incidence of anemia in female students at
SMA Negeri 2 Pringsewu. This is thought to be
because when adolescents are able to meet their
calorie needs when doing higher physical
activity, energy deficiency can be prevented
(Hasyim, 2018). However, this study is not in line

with the research conducted by Paramastri et al
(2021) which states that there is a significant
relationship between physical activity patterns
and the incidence of anemia. Respondents who
have a pattern of less physical activity tend to
have low hemoglobin levels compared to
respondents who have a pattern of sufficient
physical activity (Paramastri et al., 2021).

According to WHO (2012), Physical
activity patterns are everything we do that
requires skeletal muscle movement to carry out
daily activities and requires a place to do it
(WHO, 2012). The pattern of adolescent physical
activity can be seen from how adolescents
allocate time during 24 hours in their daily lives
to do a type of activity repeatedly. Physical
activity helps adolescents in their growth (Vagetti
et al., 2014). The physical development and
activities of adolescents greatly influence their
academic achievement, adolescents who get the
opportunity to train their physical will have more
intellectual mental aspects compared to children
who do not get enough to train their physical
(Claudia et al, 2023).

Researchers assume that the absence of a
significant relationship between physical activity
patterns and the incidence of anemia can be
caused because when adolescents do high
physical activity, they require a lot of energy
intake and a lot of energy is absorbed so that
when adolescents do not meet their energy needs,
it will cause malnutrition which can increase the
risk of anemia (Anwar, Arifin, & Aminarista,
2021). In addition, there are several factors from
adolescent habits such as the use of gadgets in
everyday life which are needed for learning needs
and socializing with friends using social media,
this is one of the factors for adolescents to spend
time at home playing gadgets so that they ignore
eating patterns which can cause a lack of
nutritional intake consumed and result in anemia
in adolescent girls (Oktavianis et al., 2023).

Another factor that causes anemia in
adolescent girls is because adolescent girls have
experienced menstruation and need more iron
intake, one of which is by consuming iron tablets
(TTD) to prevent red blood cell deficiency
(Deivita et al.,, 2021). However, many
adolescents ignore consuming iron tablets (TTD)
due to the lack of adolescent knowledge about the
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importance of consuming iron tablets (TTD) so
that many adolescent girls experience anemia
(Lismiana & Indarjo, 2021).

Multivariate analysis using multiple
logistic regression to see the most dominant
independent variables related to the incidence of
anemia. The initial stage was carried out with
bivariate analysis between independent variables
and dependent variables with a p-value <0.25
which was considered significant and potential to
be included in the modeling. The results of the
bivariate selection in table 3

show that the variables that produce p-values
<0.25 are energy consumption patterns, protein
consumption patterns, iron consumption
patterns and rest patterns. While the physical
activity pattern variable has a p-value > 0.25 so
that the physical activity pattern variable is not
included in the multivariate analysis. After
bivariate analysis was carried out to examine the
impact of each variable on the incidence of
anemia, multivariate analysis was carried out by
applying a logistic regression test using the
backward method.

Table 3. Logistic Regression Analysis of the Relationship between Lifestyle of Adolescent Girls and
the Incidence of Anemia in High School Students in Cirebon City

0,
Variable P Value PR 95% C1
Lower Upper
Energy Consumption 0.001 5.034 1.643 15.427
Protein Consumption 0.009 4.854 1.243 18.952
Iron Consumption 0.001 4.840 1.581 14.817
Rest Pattern 0.010 2.938 1.234 6.994
Physical Activity Patterns 0.331 0.712 0.402 1.259
Table 4. Logistic Regression Analysis Using Backward Method

Variables B PValue| SE | df | Wald | OR CI 95%
Energy Consumption 1.989 | 0.002 | 0.654 | 1 | 9.242 | 7.305 | 2.027-26.327
Rest Pattern 1.346 | 0.015 | 0.553 | 1 | 5913 | 3.841 | 1.298-11.364
Constant 0.072 | 0.778 ] 0.226 | 1 | 0.073 | 1.074

After controlling for other variables, there
are two variables that contribute strongly as
factors related to the incidence of anemia in
adolescents in high school students in Cirebon
City. The results of multiple logistic regression
analysis in table 4.15 show that the energy
consumption diet and rest patterns have a p-value
<0.05, meaning that the two variables have a
significant relationship with the incidence of
anemia in female adolescents. The variable with
the smallest p-value and the largest OR (Exp B)
value is the variable that is most dominantly
related to the incidence of anemia. So that the
energy consumption diet variable is the variable
that is most dominantly related or has the greatest
influence on the incidence of anemia in female
adolescents in high schools in Cirebon City.

CONCLUSION

Based on the results of the research that

has been conducted, it can be concluded that
there is a relationship between dietary patterns
including  energy  consumption, protein
consumption, iron consumption and rest patterns
with the incidence of anemia in female
adolescents in high school students in Cirebon
City. There is no relationship between physical
activity patterns and the incidence of anemia in
female adolescents in high school students in
Cirebon City and there is a dietary pattern factor
(iron consumption) that has the most influence
on the incidence of anemia in female adolescents.
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