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ABSTRACT

Anemia is a public health problem that still has a high
prevalence, especially among adolescents. According to
WHO data, approximately 25% of adolescents worldwide
experience anemia caused by iron deficiency. Adolescents
are an age group that is vulnerable to anemia because they
experience accelerated growth and menstruation, so they
need nutritional intake containing iron. One of the
challenges in treating anemia is identifying the right cause
to determine iron deficiency. One of the laboratory
examinations needed to establish an accurate diagnosis is
TIBC (Total Iron Binding Capacity ), which measures the
capacity of blood to bind iron through transferrin. This
study aims to describe nutritional status, hemoglobin levels,
and TIBC levels. This type of research is analytically
descriptive. A cross-sectional observational research
methodology is employed. 76 female adolescents from
SMK Baitul Hikmah made up the study's population. Total
sampling was the method employed, and it was based on
the screening findings, which included female adolescents.
The study's findings outline measurements of TIBC,
hemoglobin, and BMI. There are 66.7% underweight
adolescents, 9.5% have anemia, and 28.5% have abnormal

TIBC levels. The study concluded that examining
nutritional status, hemoglobin levels, and Total Iron
Binding Capacity (TIBC) is important in assessing

individuals' health, especially in malnutrition and anemia.
Continuous monitoring and other examinations are needed
to support the diagnosis of adolescents who experience
anemia.

Keyword: Nutritional status, Hemoglobins, Total Iron
Binding Capacity, Adolescent health.

ABSTRAK

Anemia merupakan salah satu masalah kesehatan
masyarakat yang masih tinggi prevalensinya, terutama
pada kelompok remaja. Menurut data WHO, sekitar 25%
remaja di dunia mengalami anemia yang disebabkan oleh
defisiensi zat besi. Remaja merupakan kelompok usia yang
rentan terhadap anemia karena mengalami percepatan
pertumbuhan dan mengalami menstruasi  sehingga
membutuhkan asupan nutrisi yang mengandung zat besi.
Salah satu tantangan dalam penanganan anemia adalah
identifikasi penyebab yang tepat untuk mengetahui
kekurangan zat besi. Salah satu pemeriksaan laboratorium
diperlukan untuk menegakkan diagnosis yang akuratadalah
TIBC (Total Iron Binding Capacity mengukur kapasitas
darah dalam mengikat zat besi melalui transferrin.
Penelitian ini bertujuan untuk mengetahui gambaran status
gizi, kadar hemoglobin, dan kadar TIBC. Jenis penelitian
ini adalah deskriptif analitik. Metodologi penelitian
observasional cross-sectional digunakan. Sebanyak 76
remaja putri dari SMK Baitul Hikmah menjadi populasi
penelitian. Total sampling adalah metode yang digunakan,
dan didasarkan pada temuan skrining, yang mencakup
remaja perempuan. Temuan penelitian ini menguraikan
pengukuran TIBC, hemoglobin, dan BMI. Terdapat 66,7%
remaja dengan berat badan kurang, 9,5% mengalami
anemia, dan 28,5% dengan kadar TIBC yang tidak normal.
Penelitian ini menyimpulkan bahwa pemeriksaan status
gizi, kadar hemoglobin, dan Total Iron Binding Capacity
(TIBC) penting untuk menilai kesehatan individu, terutama
pada malnutrisi dan anemia. Pemantauan secara terus
menerus dan pemeriksaan lainnya diperlukan untuk
mendukung dalam menentukan diagnosis remaja yang
mengalami anemia.

Kata Kunci: Status gizi, Hemoglobin, Total Iron Binding
Capacity , Kesehatan Remaja.
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Introduction:
Anemia is

hemoglobin (Hb) level in the blood is less than

usual, where the standard limit is 12 g/dl (Regasa

a condition where the

& Haidar, 2019). Iron deficiency is the main
cause of anemia, an interesting nutritional
condition that is particularly prevalent in
underprivileged female adolescents. Adolescent
girls have a higher risk of anemia due to
increased demand, low intake of hematopoietic
nutrients, and low intake of nutrients that enhance
the absorption of these hematopoietic nutrients
(Y. Handayani & Budiman, 2022). Iron
nutritional anemia in adolescent girls is at higher
risk because it causes a person to experience a
decrease in endurance, so they are easily exposed
to health problems (Anggoro, 2020). Anemia is a
significant global health problem, especially
among adolescent girls, which can have long-
term consequences on reproductive health
(Indonesia, 2018).

According to data from the World Health
Organization (WHO), the prevalence of anemia
among adolescent girls in developing countries
reaches around 53.7% (Amalia et al., 2024).
WHO states that two billion people in the world
suffer from anemia, and 50% of them are caused
by iron deficiency; in Indonesia, the rate of iron
nutrition anemia is 72.3% (Utami & Farida,
2022). Based on data from Riskesdas 2018,
adolescent girls who experience anemia increased
to 48.9% from 37.1 in 2013 (Nasruddin et al.,
2021). In 2018, there were 648 instances in the
Jember Regency, one of the districts in East Java,
with a 19.76% anemia rate among teenage girls
aged 15 to 18. Symptoms of anemia were mainly
in the low category of 76.9% health students and
54.7% non-health students (R. Handayani et al.,
2023).

The problem of iron deficiency anemia in
adolescent girls is caused by the lack of
information delivery a lack of concern from
parents, the community, and the government for
adolescent health and not optimal adolescent
health services (Anggoro, 2020). Adolescents
with low knowledge about anemia tend not to
know the causes, dangers, and prevention of
anemia during menstruation (Larasati et al.,
2021). Low intake or entry of iron and other

nutrients into the body, such as vitamin A,
vitamin C, folate, riboflavin, and B12, is a
contributing factor to the high incidence of
anemia in adolescent girls (Puspikawati et al.,
2021). The impact of anemia on adolescent girls
is stunted growth; the body during growth is
easily infected, resulting in reduced fitness or
freshness and decreased enthusiasm for learning
or achievement (Khobibah et al., 2021). Iron
deficiency in pregnant women increases the risk
of premature birth, low birth weight, and stunting
(Yuliawati et al., 2023). The leading cause of
anemia in pregnant women is iron deficiency;
however, pregnant women rarely develop iron
deficiency anemia due to nutritional problems
(Susilawati et al., 2021).

Iron deficiency in adolescent girls can be
prevented through several efforts, including
education, screening, and treatment. The
provision of education on preventing and treating
anemia by fulfilling nutrition has been carried out
but has not yet obtained maximum results. The
Indonesian government has made several efforts
to prevent and overcome anaemia in adolescent
girls by launching an iron supplementation
program (Helmyati et al., 2023). Adolescents
should take iron supplementation every month
during menstruation to replace the iron lost and
not fulfilled from food (Fitriana & Dwi
Pramardika, 2019). Screening can be done
through  laboratory  examinations, namely
hematological and biochemical examinations.
The biochemical examination aims to detect iron
deficiency before and after anemia. In this study,
female adolescents with anemia had a
biochemical analysis of their TIBC levels. TIBC
examination measures the total amount of iron
bound by transferrin protein in the blood to
determine whether the blood in the adolescent's
body has excess or iron deficiency in preventing
anemia.

Methods:

This type of research
descriptive. The research method used is
observational, using a cross-sectional
methodology. The data collection process is
carried out at one time, namely measuring height,
weight, hemoglobin levels, and TIBC levels. The

is analytically
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population in this study consisted of 76
adolescent girls from SMK Baitul Hikmah. The
sampling technique used was total sampling
based on the screening results, namely 21
adolescents. The inclusion criteria in this study
include adolescent girls aged 16-18 years who are
ready to participate as respondents. Conversely,
the study's exclusion criteria are adolescent girls
who, in their right mind, are menstruating and
sick. The place of research implementation is at
SMK Baitul Hikmah. At the time of
implementation in February- March 2023, data
collection techniques were carried out with
observation sheets. The determination of
nutritional status in adolescent girls can be done
by measuring height and weight. Height
measurement uses a height measuring instrument
in units of size (Cm) and a weight measuring
instrument in  units (Kg). Determining
hemoglobin levels in adolescent girls can be done
by examining hemoglobin with the procedure for
determining the part that will be stabbed, namely
the tip of the finger. Then, clean with alcohol
cotton as an antiseptic, wait until it dries, then
prick the finger using a sterile lancet with a drop
of capillary blood. A drop of capillary blood that
comes out of the puncture is inserted into the test
strip. This blood sample will be analyzed using
the Fortabel system EasyTouch GCHb model ET-
321. Height, weight, and hemoglobin checks can
be done by midwives. The TIBC examination
will be carried out by SIMA laboratory personnel
by taking a blood sample in a vein of as much as
3 cc and analyzing it. The results of these
measurements were sorted into groups using
Body Mass Index (BMI) limits according to age
mentioned in the Republic of Indonesia's
Regulation of the Minister of Health Number 2 of
2020, which describes the Child Anthropometric
Standards (Handayani et al., 2024). Data on
anemia were obtained from the examination of
Hb levels and serum TIBC conducted by the
sampling team, namely the midwife and the
laboratory SIMA team. With
No0.034/KEPK/UDS/I11/2023, this study has been
approved by the Dr. Soebandi University Ethics
Committee.

Results:

This study appears to explain adolescents'
nutritional profiles based on body mass index and
anemia status. The following will present in detail
the results of examinations in adolescents related
to nutritional status:

Nutritional Status based on BMI
Table 1. Frequency Distribution by Nutritional

Status
Nutritional Status f %
Thin 14 66,7
Normal 7 33,3
Fat 0 0
Total 21 100

Data Source: March 2023

Based on the data above, respondents are
included in the thin category, which is 66.7%.

Hemoglobin Levels
Table 2 Frequency Distribution by Hemoglobin

Levels
Hemoglobin f %
Anemia 2 9,5
Normal 19 90,5
Total 21 100

Data Source: March 2023

Based on the data above, 2 respondents
had anemia, which was 9.5%.

TIBC Levels
Table 3 Frequency Distribution by TIBC Levels
TIBC f %
Normal 15 71,5
Unusual 6 28,5
Total 21 100

Source of Data: March 2023

Based on the data above, the results of 6
respondents whose TIBC levels were abnormal,
namely 28.5%.

Discussion :
Nutritional Status

Based on the results of the BMI
examination of adolescent girls at SMK Baitul
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Hikmah, 66.7% are in the thin category. The
results of measuring height and weight do not
match the normal BMI threshold value because
adolescent girls lack understanding during
growth, which requires nutritional fulfilment.
Adolescent nutritional health can be reflected in a
regular diet and physical activity to achieve
optimal physical growth. Teenagers pay attention
to the adequacy of food intake every day.
Adolescent girls pay less attention to the
nutritional content of their food, especially iron.
Adolescent girls consume more fast food without
paying attention to nutritional content and rarely
consume vegetables that contain much iron. The
wrong diet also causes adolescents' nutritional
needs to be less so that nutritional status becomes
less. One of the behaviors of adolescents doing
the wrong diet is because they are afraid of being
overweight. This is because many adolescent girls
consider themselves overweight or quickly
become fat, so they often diet incorrectly, such as
limiting or reducing the frequency of eating and
the number of meals.

According to the Indonesian Ministry of
Health in 2019, the BMI threshold value for
Indonesia is thin < 17, Normal 18.5-25, and Fat >
27. BMI can be used as a measurement tool in
monitoring nutritional status in a simple manner
(Y. Handayani & Handayani, 2023). Adolescent
nutrition intake during this growth period should
receive attention, one of which is iron intake
(Handriyanti, 2022). Nutritional status is crucial
for adolescent girls' health, especially in
reproductive health. Adolescence is a critical
stage of life, so this period is categorized as a
vulnerable group and has high health risks, but
adolescents often receive less attention in health
service programs (Rafiqi et al., 2022). During the
growth period, adolescents need nutrition in the
form of protein, calories, and energy. The energy
needed by adolescents must be by the activities
they do so that if it is not appropriate, it will
affect the increase in body weight and height
(Oktaviana et al., 2022). Nutritional intake in
adolescents is very important because nutrition is
one of the factors that influence the occurrence of
anemia, and adolescents who have suffered from
anemia affect activity patterns and learning

ISSN 2321- 7529 (OnLine

Normal nutritional status can be achieved
by balancing intake, expenditure, and needs
(Lindayani et al.,, 2023). Achieving normal
nutritional status can be achieved by meeting the
body's needs by regulating diet, especially iron
needs, to prevent anemia, namely by consuming
foods that contain iron and fulfilling iron
supplementation, balanced with regular light
exercise, as for foods that are recommended to
get higher the consumption of foods high in iron,
such as green vegetables, red meat, and sources
of vitamin C to help iron absorption. Educating
adolescents about the importance of fulfilling
balanced nutrition to prevent anemia is necessary.
Health workers can carry out nutrition education
in collaboration with schools, parents, and peers
to remind each other of the importance of
fulfilling nutrition to achieve normal nutritional
status. Sustainability efforts can be done by
regularly monitoring adolescent girls' nutritional
status and health.

Hemoglobin Levels

The analysis of hemoglobin examination
showed that 9.5% of SMK Baitul Hikmah
adolescent girls were anemic. This is due to
nutritional factors that are not fulfilled, which can
be seen from poor nutritional status. Complaints
such as weakness, fatigue, lethargy, drowsiness,
and dizziness are considered normal, even though
this condition is said to be anemia. In this phase,
adolescent girls do not understand what causes
anemia and how to prevent it. Adolescent girls
pay less attention to health, especially anemia,
and do not realize if they are experiencing
anemia. Adolescent girls are the most vulnerable
group to iron deficiency anemia, because
adolescent girls experience menstruation every
month as well as an increased need for iron to
replace iron lost during menstruation. The degree
of awareness among female adolecents about
anemia greatly affects The conduct of teenagers
in meeting nutritional needs in the body. Female
adolescents experience anemia due to iron
deficiency.

Anemia is a condition with hemoglobin,
hematocrit, and red blood cell levels lower than
the normal value, which is 12g/dL hemoglobin

concentration (Nurjannah & Putri, 2021). for adolescents (Amalia et al.,, 2024). Iron
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deficiency is a condition of adolescents with
anemia caused by iron deficiency (Salangka et al.,

2022). The causes of iron deficiency are
excessive bleeding during menstruation, lack of
food intake, and impaired absorption (Herwandar
& Soviyati, 2020). Nutritional status greatly
affects the incidence of anemia because
nutritional deficiencies will inhibit the formation
of normal red blood cells (Widhawati et al.,
2024). The nutrients in the formation of red blood
cells are vitamin B12, folic acid, and iron
(Rodiyah, 2022). Adolescent girls with poor
nutritional status will be at risk for physical
health before and during pregnancy. The risks
that occur include low birth weight, premature
birth, stillbirth, and increased risk of newborn
death Premature birth, stillbirth, and increased
risk of newborn death (R. P. Sari et al., 2023).

Prevention and overcoming anemia in
adolescent girls requires special attention by
raising awareness about the importance of
nutrition and early detection of anemia, providing
education about anemia to adolescents at least
once a month, and having a routine program to
check the Hb levels of female students so that
they are more aware of the incidence of anemia
(Fitripancari et al., 2023). Other prevention
methods can Dbe implemented, such as
maintaining a regular diet, fulfilling iron intake,
and drinking enough minerals because minerals
are essential for the body. In addition, regular
checks are important for the early detection of
anemia, and adolescents need health education
regarding good nutrition. The government is
trying to work together across sectors and
programs to provide comprehensive and
informative care regarding the treatment of
anemia. Attempts to treat females' anemia can be
centered on initiatives for prevention and
promotion, including increasing iron-rich foods,
blood-boosting supplements, and  food
fortification with iron and folic acid. Blood
supplementation for adolescent girls is one of the
Indonesian government's efforts to fulfill iron
intake (Setyaningrum et al., 2023).

TIBC
Based on the examination results, 28.5%
of adolescent girls have abnormal TIBC levels.
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Generally, adolescents have normal TIBC Ievels
of 240 to 450 micrograms per deciliter (mcg/dL).
Nutritional deficiencies, especially iron, can
cause increased TIBC in adolescent girls.
Decreased blood iron levels can be caused by iron
deficiency, so the body experiences increased
transferrin production to maximize the transport
of available iron. Conditions like this can result in
adolescent girls experiencing an increase in TIBC
values. An increase in high TIBC levels can cause
adolescent girls to experience anemia.

Anemia is caused by iron deficiency (P.
Sari et al., 2022). Iron is an essential nutrient the
body needs to form hemoglobin, a protein that
transports oxygen from the lungs to the rest of the
body (Chaparro & Suchdev, 2019). An iron test,
known as total iron binding capacity (TIBC), is
needed to determine whether the body's iron
levels are normal. Nutritional fulfillment through
nutrition education against iron deficiency anemia
is effective for ferritin, serum iron, TIBC, and
hematocrit levels (Ghadam et al., 2023).

Screening of TIBC levels is very effective
in assessing adolescent girls who experience
anemia due to iron deficiency. However, it is
necessary to To precisely identify the type of
anemia and its etiology, combine the findings of
the TIBC with those of further tests, such as
blood tests for iron and ferritin. TIBC testing can
help monitor the effectiveness of therapy, which
provides an essential insight into the status of iron
metabolism in the body(R. Handayani et al.,
2024). Given the importance of iron deficiency
and anemia in adolescent girls, further
interventions are needed to overcome iron
deficiency anemia with  monitoring and
evaluation using digitalization.

Conclusions:

The study concluded that examining
nutritional status, hemoglobin levels, and Total
Iron Binding Capacity (TIBC) is an important
aspect in assessing individuals' health, especially
in malnutrition and anemia. Nutritional status
reflects the balance between nutrients entering the
body and their utilization. Assessment of
nutritional status can be done through direct
methods such as anthropometry, which is very
easy and effective. Low hemoglobin levels
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indicate anemia, which can be caused by iron
deficiency. Meanwhile, high TIBC can be caused
by iron deficiency. Further monitoring is needed

to prevent the occurrence of anemia in
adolescents. In addition, other examinations are
needed to support in determining the diagnosis of
adolescents experiencing anemia.
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