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Abstract: The prevalence of anemia in adolescents at the national level is still
considered quite high. Several factors are associated with the incidence of anemia
in female adolescents, namely energy intake, protein intake, iron intake, vitamin C
intake, tea or coffee drinking habits, investment in worms, knowledge, education
and type of parental occupation, family income, and menstrual patterns as well as
genetics. Stunting is also still a problem in Indonesia due to insufficient nutritional
intake for quite a long time. Stunting occurs when the fetus is still in the womb and
only appears when the child is two years old. anemia caused by malnutrition at an
early age increases infant and child mortality. anemia in young women and also
stunting in children is very dangerous. Where the purpose of research is to explain
Genetic Factors Causing the Prevalence of Anemia in Young Girls and Stunting in
Toddlers. A review is conducted on the state-of-the-art methods using the
preferred reporting items for reviews and meta-analyses (PRISMA) guidelines. We
review literature from several publications and analyze genetic factors that cause
the prevalence of anemia in young women. The prevalence of anemia among
young women is also caused by genetic factors. Young women tend to experience
anemia because during this period they experience growth and development. The
risk of anemia increases with physiological shifts such as menstrual periods. To
prevent anemia, the government has planned a program for the Prevention and
Control of Iron Nutrition Anemia in women of childbearing age which aims to
reduce the prevalence of iron deficiency anemia in high school and junior high
school students.
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Introduction

Anemia is a medical condition in which the
hemoglobin level is less than normal (Parodi et al., 2021).
Normal Hb levels in female adolescents are >12 g/dl.
Adolescent girls are said to be anemic if their Hb levels
have become a public health problem that needs special
attention (Sulistiyanti et al., 2022). The group that is at
risk for anemia is adolescents because adolescents are
experiencing growth and require a higher intake of
nutrients. In addition, teenagers tend to spend time with
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peers outside the home so their food intake becomes
unbalanced (Chortatos et al., 2018). The prevalence of
anemia in adolescents at the national level is still
considered quite high. Based on the trigger level of the
Ministry of Health, the prevalence of anemia is a mild
problem if it is at <20%, a moderate problem if it is at 20-
39% and it is said to be a severe problem if it is at >40%.

Based on Basic Health Research data in 2007, the
prevalence of anemia aged 5-14 years was 9.4%. This
figure has increased based on the 2013 Riskesdas to
26.4%. Based on Riskesdas 2007 and 2013, an increase in
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the prevalence of anemia aged 15-24 years also occurred
from 6.9% to 18.4%. If a person suffers from anemia since
he was a teenager, it can result in growth and
development disorders, decreased productivity, fatigue,
and difficulty concentrating in learning, and at a later
stage, it can affect children's intelligence and
comprehension. In female adolescents, the menstrual
cycle is a risk factor for anemia (Deivita et al., 2021).
When one component of red blood cells is wasted.
Adolescent girls who are menstruating on average lose
iron in the blood of +0.56 mg/day per menstrual cycle.
Meanwhile, male adolescents may be at risk of
developing anemia due to a lack of iron intake or the
presence of an infectious disease (Kounnavong et al.,
2020).

Several factors are associated with the incidence of
anemia in female adolescents, namely energy intake,
protein intake, iron intake, vitamin C intake, tea or coffee
drinking habits, investment in worms, knowledge,
education and type of parental occupation, family
income, and menstrual patterns. (Fitrianti & Yunis Miko,
2019) Apart from the factors above, many conditions can
cause a person to experience anemia, ranging from
nutritional deficiencies to chronic diseases. However,
some people are born with a genetic disorder that causes
anemia. Genetic factors or hereditary factors are the
basic concepts or capital for the continued development
of the behavior of living things (Morgan & Rose, 2019).
Anemia in adolescents is more common in girls because
every month they experience menstruation (Novelia et
al., 2022). This is a condition that can also be referred to
as hemolytic anemia. This condition includes when the
body's immune system destroys red blood cells on its
own.

Anemia causes insufficient blood to bind and
transport oxygen from the lungs throughout the body
(Hanna-Rivero et al., 2022). If the oxygen needed is not
enough, it will result in difficulty concentrating, low
physical endurance, and decreased physical activity. To
prevent anemia, the government has planned a program
for the Prevention and Control of Iron Nutrition Anemia
in women of childbearing age which aims to reduce the
prevalence of iron deficiency anemia in high school and
junior high school students. There are two main
activities in this program, namely the provision of
Education, Information, and Counseling such as
counseling, promotion, campaigns about anemia, and
routine administration of iron tablets.

As a national health problem, stunting needs
special attention and treatment from various parties,
starting from the government, down to the family level.
Under these conditions, Budi Gunadi Sadikin as the
Minister of Health of the Republic of Indonesia stated
that there were 3 efforts to be made to prevent stunting
which would start in a woman's pre-pregnancy period.
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In his statement at the Balanced Nutrition Campaign
and MURI Record-breaking event which was held on
Thursday 11 August 2022, Minister Budi Gunadi Sadikin
said the Ministry of Health was tasked with reducing the
stunting rate from 24% to 14% in 2024. For this reason,
interventions will be focused on women before giving
birth as a preventative measure. Pregnant women are
closely related to the situation when they become young
women. Genetic factors play an important role in terms
of anemia that was brought at birth plus other external
factors.

Not only occurs in young women, but anemia also
occurs in pregnant women, which can inhibit fetal
growth, premature birth, and childbirth with
insufficient iron reserves, and anemia in pregnant
women can cause complications, problems during
childbirth, and can be dangerous to mother's condition
such as fainting or even death. Growth stunting is one of
the nutritional problems that arise in toddlers.
Developmental delays in young children are the result
of nutritional problems that arise from an early age. A
nutrition journal shows that a history of anemia during
pregnancy is a risk factor for stunting, plus genetic
triggers from parents who have a history of anemia
(Arinda et al., 2022).

Stunted children are children whose height does
not match their age, as indicated by the results of the z-
score for height for age, which is less than minus two SD
(>-2SD). The prevalence of stunting begins to increase at
the age of 3 months, then the stunting process slows
down when the child is around 3 years old (Siddiqa et
al., 2022). According to WHO, the causes of stunting in
toddlers are maternal and environmental factors,
inadequate food supplies, exclusive breastfeeding, and
infection. (Veiga et al., 2023). Matters related to stunting
according to WHO are social and community factors
which are divided into political economy, health and
health services, infrastructure and health service
systems, education, social culture, agriculture, water
and environmental sanitation. The high prevalence and
the presence of several factors that affect anemia in
young women and stunting in children are the
background for researchers to examine The high
prevalence and the presence of several factors that affect
anemia in young women and stunting in children are the
background for researchers to examine Genetic Factors
Causing the Prevalence of Anemia in Young Girls and
Stunting in Toddlers.

Method

We conducted this research as a systematic review
by following the PRISMA guidelines. The PRISMA
guidelines provide several items that need to be
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considered in preparing a systematic review. In this
study, we will mainly focus on several key items:
Anemia, genetics, teenage girl, and stunting. This helps
form the basis of our assessment. Initially, we collected
the latest studies on Genetic Factors Causing the
Prevalence of Anemia in Young Girls and Stunting in
Toddlers, based on a few selected keywords. Then, we
apply eligibility criteria to the collection. We only
selected literature published in 2017 or later to provide
an overview of recent trends. In addition, we limit the
types of literature, namely only literature in the form of
journals and proceedings.

Result and Discussion

Selected Reporting Items for Systematic Review
(PRISMA) is the reporting technique used in this study.
The research was carried out methodically during the
necessary research phases. The information provided is
comprehensive and impartial and aims to incorporate
the results of relevant studies. The steps of a systematic
literature review include developing research questions,
searching the literature, screening and selecting relevant
articles, screening and selecting the best research results,
analyzing, synthesizing qualitative results, and
preparing research reports. Writing the background and
purpose of the study, collecting research questions,
searching the literature, selecting articles, extracting
articles, assessing the quality of the baseline study, and

Table 1. Prevalence of anemia
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summarizing material are steps in the research process
of a systematic literature review.

Literatuze search
database: Google Schalar, Webof
Science, Scopus, and i
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ontitle andabswact (n=8) ¢ b=|  Antomated dplicats removed (0 =12)

Abstracts thet 22 not in Englih (u=3) -
Reviams (.=3) I

Imelevant topics (n=8

Hon-English title of the anticle (n =1)
Feviews (n=1)
Imelevant topics (n=13)
Duplicate titls (n=3)
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Critical reviewsd smdies (o = 44) }

Figure 1. Flow process literature search based on PRISMA
guidelines

Complete articles published in international
journals from 2017-2023, indexed in databases, and
themed Genetic Factors Causing the Prevalence of
Anemia in Young Girls and Stunting in Toddlers.

Source

Causes of Anemia

(Munro et al., 2023); (Kumar et al., 2022); (Safiri et al., 2021); (Gujo & Kare, 2021); (Sharma et

al,, 2021)

(Chai et al., 2021); (Daru et al., 2018); (Andriastuti et al., 2020); (Kinyoki et al., 2021); (Nagao &

Direct Cause

Indirect Cause

Hirokawa, 2017); (Trudel et al., 2022); (Bryer & Henry, 2018); (Samohvalov & Samohvalov,

2018)

The prevalence of anemia where causes of anemia
are divided into two parts, namely direct causes which
are factors that directly affect hemoglobin levels in a
person including: Menstruation experienced by young
women every month is one of the causes of anemia;
Inadequate food intake for the body This factor is related
to food intake that enters the body. Such as iron
deficiency anemia, which is a lack of iron intake during
meals or slow or chronic blood loss; A lifestyle such as
breakfast is very important for a teenager because with
breakfast the energy and thinking patterns of a teenager
are not disturbed; Infections and parasites that
contribute to an increase in anemia are malaria, HIV
infection, and worm infections. In the tropics, parasitic
infections, especially hookworms, can cause a lot of
blood loss, because hookworms suck blood.

Meanwhile, anemia with indirect causes is factor
that do not directly affect hemoglobin levels in a person,
including Knowledge level makes one's understanding
of anemia and its causes and prevention better. Someone
who has good knowledge will try to prevent anemia
such as consuming foods that contain lots of iron to
maintain hemoglobin levels in normal conditions.
Socioeconomic related to the ability of a family to meet
family food needs both in terms of quantity and quality.
Families with a high economic level will easily provide
food intake for their families with food that fulfills
balanced nutrition, but it is a different matter if this
problem is experienced by families with a low economy
so that often the amount of food that is important while
quality by meeting balanced nutritional needs is lacking
attention.
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Table 2. Prevalence of Anemia In Adolescents
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Source

Prevention and Management of Anemia

(Chouraqui, 2022); (Rahfiludin et al., 2021); (Krdmer et al., 2021);

(Creed-Kanashiro et al., 2000)
(Wendt et al., 2019); (Wiafe et al., 2021)

(Kaur et al., 2022); (Lamounier et al., 2010); (Kumari & Chauhan, 2022)

Increase consumption of nutritious foods

Eat vegetables and fruits that contain lots of vitamin C
Food fortification

Prevention and management of anemia in
adolescents in several ways, namely increasing
consumption of nutritious foods, eating foods that
contain lots of iron, from animal foods (meat, fish,
chicken, liver, eggs) and plant foods (dark green
vegetables, beans, tempeh); Eating vegetables and fruits
that contain lots of vitamin C (katuk leaves, cassava
leaves, spinach, guava, Ambon bananas, oranges) and

regular iron supplementation for a certain period aims
to increase hemoglobin levels; Fortification of foodstuffs,
namely adding one or more nutrients to food to increase
nutritional value; Nutrition education and counseling;
Nutrition education and counseling is an educative
approach to produce the individuals or communities
needed to improve food and nutritional status.

Table 3. Prevalence of Anemia in Young Girls Based on Genetic Factors

Source

Types Of Anemia That Can Be
Inherited Genetically

(Esposito et al., 2022); (Moreno et al., 2021); (Gerrard & Dawson, 2022); (Uusimaa et

al.,, 2022)

(Pes & Dore, 2022); (Barrera-Reyes & Tejero, 2019); (Lee et al., 2018); (Geck et al., 2023)
(Wu et al., 2021); (Zhou et al., 2023); (He et al., 2018); (Sahile Kebede et al., 2022)

(Esoh & Wonkam, 2021); (Cordovil, 2018)

(Origa, 2017); (Brancaleoni et al., 2016); (Ferih et al., 2023); (Ali Al-Barazanchi et al.,

2021)

Congenital Pernicious Anemia

G6PD deficiency
Congenital Spherocytosis
Sickle Cell Anemia
Thalassemia

Types of anemia that can be inherited genetically,
namely Pernicious anemia: This is a rare type of anemia
and is caused by abnormalities a person is born with,
namely not having the ability to produce intrinsic factor
(a protein in the stomach that helps the absorption of
vitamin B12). Vitamin B12 plays a role in making red
blood cells, without which the body does not have a
sufficient number of new red blood cells. Vitamin B12
deficiency can cause complications, such as nerve
damage, memory loss, and liver enlargement; glucose-6-
phosphate dehydrogenase, namely anemia caused by
the body not being able to produce enough Glucose-6-
Phosphate Dehydrogenase (G6PD). The G6PD enzyme
is an enzyme that functions to protect red blood cells
from being destroyed by various drugs and chemicals;
Congenital spherocytosis is a disease characterized by
the formation of abnormal red blood cells called
spherocytes. These red blood cells are very thin and
fragile.

Spherocytes cannot change shape like red blood
cells on their way to tissues, so they last longer in the

spleen where they are destroyed. The destruction of the
red blood cells eventually results in anemia; Sickle cell
anemia has an inherited gene that causes hemoglobin to
form abnormally. Normally, the shape of red blood cells
is round and flexible, so they move easily in blood
vessels. However, in people with sickle cell anemia, the
red blood cells are sickle-shaped, stiff, and easily stick to
small blood vessels. As a result, red blood cells cannot
carry oxygen properly and break easily. Sickle cell
anemia should not be underestimated, because it can put
the sufferer at risk of having a stroke, heart attack, or
swelling of the hands and feet, to decrease the body's
ability to fight infection; Thalassemia is also a type of
anemia that can be inherited genetically. This disease
occurs when the body is unable to produce enough
hemoglobin, which functions to carry oxygen
throughout the body. Thalassemia that is still mild
usually causes symptoms, such as symptoms of anemia
in general, namely the body feels weak. However, when
it is severe, thalassemia can interfere with growth,
causing enlarged spleen, bone problems, and jaundice.

Table 4. Prevalence of Anemia in Stunted Children Based on Genetic Factors

Source

Efforts To Be Made To Prevent Stunting

(Sumual & Soputan, 2023)

(Sanghvi et al., 2022); (Kusumajaya et al.,
2023); (Ciulei et al., 2023)

(Harrison et al., 2023); (Sjarif et al., 2019)

Provision of TTD (Add Blood Tablets) for young women

Conduct pregnancy checks and provide supplementary food to pregnant
women to provide adequate nutrition and iron content in pregnant women
Provision of additional food in the form of animal protein to children aged

6-24 months such as eggs, fish, chicken, meat, and milk
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The following are 3 efforts that will be carried out
by public health in Indonesia to prevent stunting,
including the Provision of Add Blood Tablets (ABT) for
young women; Conducting pregnancy checks, and
providing supplementary food to pregnant women to
provide adequate nutrition and iron content in pregnant
women; Provision of additional food in the form of
animal protein to children aged 6-24 months such as
eggs, fish, chicken, meat and milk. the three stunting
prevention efforts mentioned above are urgent
programs to implement. So that with these efforts, it is
expected to be able to have a good impact on reducing
stunting rates in Indonesia.

Conclusion

Several factors related to the incidence of anemia in
female adolescents include energy intake, protein intake,
iron intake, vitamin C intake, tea or coffee drinking
habits, investment in worms, knowledge, education and
type of work of parents, family income, and others. The
prevalence of anemia in stunted children is also due to
the factors above caused by genetic factors at the time.
Adolescent girls tend to experience anemia because at
this time they experience growth and development. The
risk of anemia increases with physiological changes such
as menstrual periods. Stunted children can also be
affected by anemia during pregnancy. To prevent
anemia, the government has planned a program for the
Prevention and Control of Iron Nutrition Anemia in
women of childbearing age which aims to reduce the
prevalence of iron deficiency anemia in high school and
junior high school students and will make efforts to
prevent stunting in children. Indonesia.
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