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Abstract. Anemia among adolescent females is a leading worldwide public health
problem that should be given appropriate attention. Adolescent females are one of the
major risk groups for anemia. This study aimed to determine the association between
nutritional status and anemia in adolescent girls in Kupang City. A cross-sectional
study design was employed. This research was conducted from July to August 2021
in Kupang City. Purposive sampling was used and 256 adolescent girls participated.
A structured questionnaire was used to collect the data. The hemoglobin level and
anthropometry measures were taken to determine the anemic and nutritional status
of the females based on World Health Organization guidelines. Chi-square tests were
used to analyze the data. The incidence of anemia among the adolescent girls was
64.5%, while 31% of the girls were underweight. The results showed that there was
no significant relationship between nutritional status and anemia among adolescent
girls in Kupang city (p = 0.06). The notably high prevalence of anemia found in the
adolescent girls was correlated with other health and wellness concerns. Anemia
and undernutrition negatively affect academic performance, productivity, and general
wellbeing of adolescents. The findings provide helpful information for nurses to initiate
effective health promotion and prevention programs for adolescent nutritional status
and anemia in the community.
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1. Introduction
Anemia has become a serious global problem that affects the health of women of reproductive age. It is closely related to mortality and morbidity of women of reproductive
age and impacts high-risk pregnancies [1]. There are 1.5 billion women of reproductive
age suffering from anemia worldwide, and two-thirds of the incidence of anemia occurs
in developing countries, including Indonesia [2,3].
Adolescents in Indonesia – those between the ages of 10 and 19 – face the triple burden of malnutrition with the coexistence of undernutrition, overnutrition, and micronutrient deficiency. Approximately one-fourth of adolescents aged 13–18 years are stunted,
nine percent of adolescents aged 13–15 are thin or have low body mass index. In
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contrast, another 16 % of adolescents are overweight or obese. In addition, one-fourth
of adolescent girls suffer from anemia [4]. According to Indonesian national health
research, the prevalence of anemia in Indonesia was 21.7% in 2013 and had increased
to 48.9 % in 2018 [5]. Anemia in adolescent girls is caused by several factors, including
lower food intake than recommended, especially foods containing iron, inadequate
nutrition knowledge, and the menstrual cycle [6, 7,& 8]. Anemia will impact decreasing
concentration, learning achievement, adolescent fitness, productivity, and decreased
immunity which can affect the health status of adolescents during this Covid-19 pandemic. The disruption caused by the COVID -19 pandemic will substantially impact
youth’s well-being, security, and future [9]. In addition, specifically, anemia experienced
by young women will have a more severe impact, considering that they will become
pregnant and give birth to a baby, thereby increasing the risk of maternal mortality,
premature birth, and low birth weight [2].
Several previous studies have described the incidence of anemia in adolescents aged
15-17 years in Indonesia, Kuwait, Latin America. However, few studies were conducted
on adolescent girls aged >18 years, especially in East Nusa Tenggara [10,11,12& 13]. The
incidence of anemia in adolescents should receive special attention because it has a
sustainable impact on life. The government has launched a program to provide bloodsupplemented tablets for young girls in schools. Data from Indonesian basic Health
Research 2018 showed that 76.2% of young women had consumed iron tablets, but
there are 23.8% who have not consumed iron tablets [5]. Meanwhile, the proportion
of adolescents (15-19 years) in Kupang City in 2018 was the second-largest population
(14.75%), after the proportion of adults (20.19%). Young women often do not realize they
have anemia; even though they know about it, they think anemia is not a health problem.
Health in adolescents with anemia has not become the main focus for the government,
which is still focusing on anemia in pregnant women [14]. This study aimed to determine
the relationship between nutritional status and anemia among adolescent females in
Kupang City.

2. Methods and Equipment Study Design
2.1. Methods
A cross-sectional study was conducted from July to August 2021 in The Citra Bangsa
University, located in Kupang, East Nusa Tenggara Province of Indonesia.
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2.2. Population, sample and sampling
The participants of this study were adolescent girls aged 18 – 23 years in Citra Bangsa
University. The total Population was 625 adolescent girls. The proportion of anemia
among adolescents based on the previous study in Kendari Indonesia was 41. 7%
[13]. Based on this information, The total of participants using the sample size formula
by Daniel [15] with the expected prevalence or the expected proportion (0.41%) was
233. Then, the final sample size was 256, adding a 10 % non-response rate due to
an invasive procedure. The sample of this study was selected using the purposive
sampling technique. The inclusion criteria in this study were 1) adolescent girls who do
not menstruate at least one week from the first day of the period, 2) adolescent girls
who do not have a chronic disease. Adolescents with chronic disease will experience
growth problems and anemia that will impact anemia and anthropometric measurement.

2.3. Instruments
Data were collected using a questionnaire adapted from the Indonesian demographic
and health survey [15], anthropometry: weight, height, and Body Mass Index calculator
by WHO [16], and the prevalence of anemia measurement using a hemoglobin meter
for anemia.
The questionnaire consists of demographic factors: the age of adolescence, the
education of mother and father, occupation of mothers and fathers. The education
of mother and father was divided into basic, middle, and higher education based on
Indonesian Management of National Education [17].
Anthropometric measurements; Weight was measured with the weighing scale to the
nearest 0.1 kilograms. The height of participants was measured with a stadiometer to
the nearest 0.1 centimeters. The body mass index was determined using the weight
and height of participants by calculating the weight (kg)/ and height (m2). Participants
were classified as underweight, normal, overweight, or obese based on the WHO BMI
calculator [17].
The hemoglobin level of participants was determined using a hemoglobin meter for
anemia. A drop of the capillary blood was obtained from the middle finger after a prick
and was place into the hemoglobin meter strip. Based on WHO classification, Hb Levels
below eight g/dL were classified as severe anemia, 8-10.99 g/dL as moderate anemia,
11-11.9 g/dL as mildly anemic, and Hb of 12 g/L and above was classified as normal [18].
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2.4. Procedure
When the president of Citra Bangsa University approved the study, the researcher
collected data by directing interviewed adolescence about demographic factors. This
procedure was followed by anthropometric measurement and hemoglobin test. Before
collecting data, the researcher always checked the materials and equipment: weight
scale and height stand, HemoCueHB 301 machine, and sanitary materials such as
cotton, alcohol, and gloves.
Weight measured were using weighing scale to the nearest 0.1 kilograms. The height
was measured with a stadiometer to the nearest 0.1 centimeters. The nutritional status
was calculated using the BMI calculator.
Finger pricked after wiping finger with alcohol-soaked cotton for hygiene and safety
measures, and then the pricked finger was gently pressed to get a sample of blood.
The sample blood was put on Hemoglobin stick and inserted into hemoglobin meter
for anemia machine. Hemoglobin level was read and noted on the questionnaire. All
respondents signed the informed consent before data were collected. When each
respondent had done the questionnaire, the anthropometric measurements, and the
hemoglobin level test, the result was collected and used for statistical correlation.

2.5. Data Analysis
Descriptive statistic was used to describe characteristics of respondents. A Chi-square
test was used to determine the relationship between nutritional status and anemia using
SPSS version 22.0.

2.6. Ethical Considerations
The approval was given by the Ethical Review Board of Citra Bangsa University (EC
No.001/A/2021). The mothers who were willing to participate in this study were given
informed consent.

3. Results
Characteristic of respondents
Others,1 , cleaning, police officer, carpentry, teaching and banking.
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Table 1: Characteristics of respondents based on demographic data, nutritional status, and anemia (n =
256)
Characteristic

N

%

The age of adolescence (Range, Mean ±SD) (18-23, 20.56±1.873)
Mothers Level of education
Basic education (complete nine years education) 118

46.1

Middle education
education)

years 85

33.2

Higher education (complete one or more than four 53
years education)

20.7

(complete

three

Fathers level of education
Basic education

26

10.2

Middle education

127

49.6

Higher education

103

40.2

Trading

45

17.5

Civil servant

90

35.2

Farming

21

8.2

Unemployed (house wife)

100

39.1

Trading

15

5.9

Civil servant

119

46.5

Farming

60

23.4

Mason

18

7

44

17.2

Normal

177

69

Underweight

79

31

Anemic

165

64.5

Non anemic

91

35.5

Mothers Employment

Father employment

Others

1

Nutritional status

Prevalence of Anemia

Table 1. It shows that the age ranged of participants was 18 to 23 years, with the
average age of adolescent girls was 20.56 (standard deviation ±1.873). The majority of
the mothers (46.1%) and fathers (49.6%) had basic and middle education. There are 39. 1%
of mothers and 46.5% fathers were unemployed and civil servants. The anthropometric
measures showed that more than half (69 %) of adolescent girls had normal body mass
index (BMI). Nevertheless, 31% of adolescent girls are underweight. The prevalence of
anemia shows that most adolescent girls (64.5%) were anemic, while 35.5% had an
average hemoglobin level.
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Table 2: The relationship between nutritional status and the prevalence of anemia among adolescent girls
in Kupang City (n = 256).
Nutritional status

Prevalence of anemia
Anemic

P

Non anemic

N

%

N

%

Normal

109

61.6

68

38.4

Underweight

58

73.4

21

26.6

0.06

Table 2. This table presents the nutritional status and the prevalence of anemia. A
majority (61.6%) of anemic participants had normal BMI, while 73.4% were underweight.
The chi-square test shows no significant relationship between nutritional status and the
prevalence of anemia with a p-value- 0.06.

4. Discussion
The overall mean age of participants was 20.56±1.873 years with ranged from 18 to
23 years. The majority of the participants were in late adolescence (18-23 years). The
finding was similar to a study conducted in Southeast Ethiopia among adolescent girls
where the most (22% (95%CI(17.6-26.1)) of the participant were in late adolescence. Late
adolescents were more likely to have anemia as compared to early adolescents [6]. In
this study, most participants were in their late adolescence, which could be attributed
to most adolescents’ typical demographics in Indonesia [4&15].
Malnutrition refers to deficiencies, excesses or imbalances in a person’s energy intake
and nutrients [19&20]. Most of the participants in this study had normal nutritional
status, while there are adolescents were underweight. A different study conducted
in Ghana and China showed similar results. Most adolescent girls had a normal body
mass index, with a few of them being underweight and overweight [7& 21]. Although
most of the participants had a normal nutritional status, there were still adolescents with
underweight. The finding aligns with the Indonesian basic health research 2018 data
that describe 32.5% of adolescent females in East Nusa Tenggara were underweight
[5]. Girls maybe impacted by issues surrounding body image and appearance and the
expectation to be thin. Often, girls also face the burden of household work and helping
care for younger siblings [4]. Being Underweight can also be caused by inadequate food
intake, diet low in diversity, and inadequate consumption of fruits and vegetables. Eating
less than three times a day and consuming fewer fruits and vegetables can cause young
women to experience malnutrition [23&24]. On the other hand, the Nusa Tenggara
province, especially Kupang City, had culturally and traditionally valued patriarchy.
DOI 10.18502/kls.v7i2.10391
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Women tend to accept that men are the ones who decide everything for the family
because they are considered wiser and smarter, no exception for eating [25].
The incidence of anemia in adolescent girls can be caused by several factors,
including inadequate knowledge about nutrition, the menstrual cycle and lack of iron
consumption [2 & 4]. The prevalence of anemia among adolescent girls was found
at 64.5% in this study. Several studies conducted in Bhutan and Kuwait showed a
similar finding [22&23], where most adolescent girls suffered anemia. The incidence
of anemia in this study can be associated with inadequate nutritional intake and the
menstrual cycle experienced. In addition, Young women often do not realize that they
have anemia. Even though they know about the condition, they think that anemia is not
a health problem.
Most of the participants (61.6 %) had a normal Body Mass Index suffered anemia,
while 73.4% of the underweight were anemic. The previous study in Ghana also did a
similar finding. The result showed that most (50. 3%) of the adolescents in Ghana were
anemic. This study’s determination showed that most participants (72.7%) underweight
were anemic, followed by those with a normal BMI of 60.5%, and 50% of the overweight
were also anemic. A similar finding showed the underweight women are more likely
to have iron deficiency and iron-deficient erythropoiesis reflected by low haemoglobin
levels and subsequent anemia [28].
This finding can be explained from several points of view. Firstly, the intake of nutrients
in the body is less so that the nutritional needs in the body are not met, especially iron.
Iron is one of the essential components in Haemoglobin formation; a lack of iron intake
in the body will cause reduced red blood cell-forming material, so red blood cells unable
to supply oxygen lead to anemia. Secondly, lack of protein consumption such as meat
and fish and inadequate consumption of fruits and vegetables also contribute to anemia
in adolescents. However, they had a normal nutritional status. Lastly, the consumption
of junk food also becomes a habit in adolescents. In the present study, no significant
association was observed between the incident of anemia and nutritional status, which
is consistent with the several studies in Ethiopia and Pakistan that showed no significant
relationship between nutritional status and anemia [24&25].

5. Conclusion
Anemia among adolescent girls is still public health in Indonesia. More than half of the
participants were anemic and underweight. However, there is no significant relationship
between nutritional status and anemia. Anemia and undernutrition negatively affect
DOI 10.18502/kls.v7i2.10391

Page 915

IVCN

the academic performance, productivity, and general wellbeing of adolescents. The
finding provided helpful information for nurses to initiate effective health promotion and
prevention of adolescent nutritional status and anemia in the community.
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