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Abstract
More than half cases of anemia are due to iron deficiency. Anemia is a major and global
public health problem that affects maternal and child mortality, child cognitive
development and eventually productivity. Infancy, adolescence, and pregnancy are
particularly at risk. Indonesia is a low middle country with the prevalence of anemia as
high as 48.9% in pregnant women and 38.5% in children under 5 years old. It is even higher
among adolescents aged 12-18 years, especially in rural areas. Low income and level of
education seem to also contribute to iron deficiency. Indonesia government aims to
prevent anemia in young and pregnant women by providing iron pills. Still, the etiology of
anemia in Indonesia is various and many elements are preventing Indonesia women to
consume pills and/or iron-rich foods. We aim to review the prevalence, risk factors
associated with iron deficiency especially among women of reproductive age in Indonesia,
including the socio-determinant influence on iron deficiency. We will also discuss the
management of iron deficiency in Indonesia in comparison with international guideline to
identify the potential gaps.
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Introduction
Prevalence of iron deficiency in Indonesia
Iron deficiency (ID) is a common micronutrient
deficiency found in low-middle income countries.1,2
This is the commonest type of nutritional status that
have significant impact on health of different age
groups in different stage of life especially in
children, maternal woman and woman in
reproductive age. A recent study in seven Southeast
Asian countries found iron deficiency in more than
half of the female reproductive age population.1 In
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Faculty,

Indonesia, the overall prevalence of anemia
regardless gender and age group is 23.7%. Whereas
in pregnant woman and children under 5 years old,
shown 48.9%, 38.5%, respectively.2 In iron
deficiency cases, the prevalence of children in
adolescent age group ranged from 14.1% to 18.4% ;
the prevalence of iron-deficient anemia was 5.8%.3
The high prevalence of anemia among adolescent
aged 12-18 years living in rural areas outside Java
Island in Indonesia was 57.9%.4 The prevalence of
iron-deficiency anemia (IDA) among adolescent
girls aged 12-15 years of low socioeconomic status
family in urban areas of Java Island is 15.8%.5
Chronic manifestation of iron deficiency is
clinically seen in anemic condition and it is known
as iron-deficiency anemia (IDA) or nutritional
anemia. Iron deficiency can disrupt optimal
functioning of the endocrine and immune systems
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and be associated with increased absorption of Parity, Number of Live Births and Miscarriages’
environmental metal toxins. The iron deficiency has
impaired cognitive function in children that will Multiparity is related to the number of pregnancy
affect a child’s future quality of life.3,6–8
and childbirth, leading to blood loss. Iron deficiency
anemia will increase the bleeding episode during
Risk factors of iron deficiency
labour. Thus, multiparity women were at risk of
having more than one bleeding episodes in
Studies have been trying to determine the risk childbirth. One study found that women with more
factors for ID, however due to the significant than two children were not significantly associated
manifestation is ID-anemia related, hence data that with anemia.12 However, women with more than
makes the risk factors for IDA to be more accessible. three children appear to be anemic, as revealed in
Some risk factors have been identified in this article, one study in Ethiopia and Myanmar.11,16 Studies in
and author is trying to update data from Indonesian India found that anemia was more general among
analysis. There are three physiological risk factors women of high parity due to recurrent pregnancy
that encourage IDA, i.e. infancy, adolescence in and insufficient spacing between pregnancies.17
girls, and pregnancy. Blood loss, malabsorption, There was no association between parity and anemia
chronic diseases (e.g., chronic kidney diseases, in an observational study conducted in East Java.18
cancer), and genetic abnormalities are the medical However, analysis from large sample studies in
conditions that contribute to IDA.7 Serum ferritin is Indonesia have shown that multiparity increase the
the standard laboratory indicator of non- risk of anaemia by 58%.10
inflammatory ID, while serum ferritin and
Bleeding by miscarriage can cause anemia. One
7
hemoglobin levels are taken into account in IDA.
rural research in China found that women with a
history of miscarriage were more likely to have
anemia than to adapt to other independent variables.
[14]
Age
In the study, women had a history of miscarriage
and also a history of intrauterine device (IUD) use.
Children in younger age groups are vulnerable to The risk of anemia will decrease compared to
moderate/severe anaemia, i.e. children aged 6-11 women with a history of miscarriage but not to
months are 4.71 times more likely to have anaemia women with a history of IUD use.14 Bleeding has
than children older than 60 months of age. [9] This two pathways to induce anemia; the first is through
age group may have inadequate consumption of iron direct blood loss, and the second is through
nutrient which may have resulted in iron deficiency prolonged blood loss. The most common cause of
anaemia. There is an increased risk of IDA due to miscarriage is direct blood loss, including loss of
the menstrual cycle in teenage girls.7
hemoglobin-containing red blood cells. Decreased
One Indonesian study found that the incidence of amounts of hemoglobin also lead to anemia. Women
anemia in pregnant women age 21 – 35 years was suffering miscarriage, in general, can also suffer
lower than other age groups. [10] Myanmar and blood loss. Disorder can be aggravated by extreme
Indian women indicate that different age classes are bleeding in women. The number of miscarriages in
at higher risk, i.e. women >40 years of age are more this study will be further explored in order to
likely to be anemic.11,12 One study in Tanzania found determine its relationship with anemia.19
that rising age was associated with an increased risk
of anemia.13 In rural China, women aged 45-49 are Body mass index (BMI)
more likely to have anemia compared to younger
people.14 The different results suggested a higher The body mass index (BMI) is measured at the
prevalence of anemia among adult women than individual level as the height and weight are femaleamong young women, as contraception protects derived measurements. BMI can describe the history
younger women from bleeding and abortion and the of the intake of anemia-induced nutrients. Women
number of live births increases the risk of anemia.15 with BMI <18.5 kg/m2 (underweight) were
significantly more likely to be anemic than women
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with normal weight. BMI was related to
malnutrition, which included a dietary deficiency of
iron, so women seemed to have anemia. In addition,
overweight status was clarified as a protective
effect.20 Increasing BMI was correlated with the risk
of recovery from anemia, which indicates that
underweight individuals tended to have anemia.21
However, current research indicated that obesity
was more likely to have a duplicitous relationship
with ID and it was considered as a nontraditional
risk factor of ID.22,23 Two Indonesian studies back
up this janus-faced clinical condition of obesity in
pre-marital reproductive-aged women and female
adolescent.24,25 In a premarital reproductive-aged
women (age 18 to 22 years) with obesity, their iron
status were slightly lower than those who are not
obese.24 Different result shown from another study
involving female adolescent (age 10 to 18 years),
there was no difference in the iron status of obese
adolescent female with normal BMI.25 The
regulation of iron metabolism in the obese occurs, is
still on debate. There was an indication that it was
through a hepcidin regulation. While there are links
between obesity and ID, decreased dietary iron
absorption, and increased serum hepcidin, it is still
unclear how weight gain affects iron status
mechanistically.23 However, a current study found
that hepcidin levels did not contribute to the
development of IDA in obese children.26

Training is a vital aspect of living that has been
repeatedly investigated. Training has a long-term
role to play in terms of work opportunities, health
knowledge, and income that can affect health. One
study in Bali confirmed these findings, explaining
how education influences the awareness of
disease.29 Ethiopian women without formal
education were more anemic than educated
women,30 and uneducated women seemed to have
anemia more than educated women in Mali.20
Education is related to anemia and increased
education decreases the risk of anemia in North
Sumatra Province.31 Women in rural China who
have completed only or below primary school, were
more likely to have anemia than those in higher
education.14 Training influences the knowledge of
fitness, socio-economic status and profession, such
that women with higher education tend to have
knowledge of the prevention of anemia. They had a
higher socio-economic status and work that could
meet their normal nutritional needs.29 In addition,
low levels of education have been related to
unemployment and low socio-economtyle to ease
contact. Literacy is defined as the ability to read and
write.32
Literacy is directly linked to lifesage properly and
is related to knowledge to prevent anemia. Illiteracy
was significantly associated with high prevalence of
anemia during pregnancy.17 Women's level of
literacy was associated with anemia based on a study
Pregnancy
in Tamil Nadu, India.33 Women's educational status
is important and has led to greater understanding of
Pregnancy is the individual state of women because the value of iron-rich diet, personal hygiene and
of inner processes. Pregnancy is one factor that may environmental sanitation.33
affect anemia because the mother supplies nutrients
to her fetus. Pregnancy greatly raises the risk of
anemia. Individual level variables revealed anemia- Frequency of micronutrient intake
related pregnancy. [27] Pregnant women not only face
anemia due to inadequate intake of micronutrients, The intake of micronutrients is an important eating
but also a shortage of iron pills. Pregnant women behavior. Iron-containing micronutrients can
must eat at least 90 iron pills during pregnancy. increase hemoglobin levels. Fish and meat produce
Increased needs of iron during pregnancy is one high iron relative to eggs, milk and vegetables. One
cause of anemia worldwide.28 Pregnant women study in China showed that insufficient riboflavin
provide iron to the fetus so they need more iron for (B2) intake was associated with anemia.34 In lowthemselves and the fetus.18
income countries, riboflavin deficiency was one of
the most common vitamin deficiency, particularly in
a community where rice was the main food with
Level of education and literacy status
insufficient milk and meat intake.35 In support of
previous research, pernicious anemia was the most
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common risk due to vitamin B12 deficiency, a
nutrient found in meat, fish, eggs and milk. [36]
Intake of micronutrients such as energy, fat, total
protein iron, nonheme iron, heme iron, vitamin C,
riboflavin and fiber has been significantly associated
with anemia in China.34 Dietary considerations
included significant risk factors for iron anemia
deficiency due to lower intake of iron from meat.18
However, a micronutrient rich supplement drink
increase haemoglobin level in school-aged children
in Indonesia.37
Region/Province
Region is one element that defines living
environments, such as living in risky areas, which
may impact access to food. An analysis of anemia
determinants in Myanmar has shown that the
geographical region, especially the coastal region,
was more likely to have anemia than the delta,
central plain and hilly areas.11 Coastal and delta
lands have been vulnerable to natural disasters,
including cyclones, floods and landslides that
threaten to cause food shortages, increasing food
prices and reduced salaries.38 Study in rural areas
has shown that women living in the northwest are
more likely to have anemia than other areas.14 In
Indonesian scope, each province had its own
geographical characteristics which could constitute
a risk factor for anemia.
Birth attendants

Socio-determinant influence on iron deficiency
Income level
The level of income is included in the lifestyle
domain, as income is derived from work activities.
The amount of income is one factor that reflects the
economic status and its relationship to access to
food. Poor families are more likely to be anemic
because of access to healthy food.40 Family income
was correlated with anemia, with household
incomes below GDP (Gross Domestic Product)
appearing to have anemic family members.[18]
Women in Bangladesh's reproductive age were more
likely to have anemia. This could be demonstrated
by the activities of rural communities and
agricultural sectors.41 The low socio-economic
status of pregnant women in rural India was a risk
factor for anemia.17 The socio-economic status was
closely linked to anemia due to lack of nutrition and
poor health care. In addition, one study in the Indian
tribal community showed that women with low
economic status were more likely to be anemic.12
They were unable to access their own income or
wealth due to lower rates of extra household
employment and reduced economic influence within
the household.40 Lower income households tended
to have anemia that could be related to the family
dependency ratio. Large low-income families could
only meet their basic needs and nutritional needs,
but lack access to iron sources and other nutritious
food sources.18 Women with low income levels
would have low purchasing power for healthy
food.42
Increased income, particularly in low to middle
income countries, is very important in deciding how
to safeguard basic needs such as food. Women with
higher incomes will meet various nutritional and
food requirements. Lower consumption of nutrients
is related to anemia. The income level was also
included in this analysis in order to better understand
its relationship with anemia.

The involvement of childbirth attendants is related
to accessibility of health facilities. The role of birth
attendants includes the management of bleeding and
the use of health services to prevent anemia.
Traditional birth attendants have played an
important role in preventing disease and promoting
healthy childbirth in difficult-to-access areas where
antenatal clinics have rarely been held.39 However,
unskilled childbirth attendants could not handle Social and community networks
bleeding episodes during delivery if there was a
shortage of childbirth medical equipment and Social and community networks generally describe
how people interact and engage with their peers.
decreases hemoglobin levels were stabilized.
Women's involvement in group activities can reflect
social and community networks. Women who
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contribute to and engage in group events will affect
their health literacy and empowerment. In health
care, iron pills are usually given, health support is
provided, and other activities are implemented by
community services, including women's groups,
religious
groups
and
other
community
43
organizations. In addition, women's activities were
mostly related to health and mostly organized
through the Community Health Centre, making it
easier to share health information. The Semarang,
Central Java study found that peer groups of fertile
elderly women in a community such as PKK RT
(Pemberdayaan Kesejahteraan Keluarga Rukun
Tetangga; Family Empowerment and Welfare
Organization Neighborhood Association) were
significantly associated with anemia prevention
knowledge, attitudes and skills.44 The role of peer
group education has changed behavior and improved
health promotion and prevention practices. The
quasi-experimental research has shown varying
levels of understanding, skills and attitudes between
intervention and control groups.45
Occupation
Occupation is linked to working conditions that can
affect women's health. The study stated that women,
working as agriculturalists, engaged in risky
activities, e.g. working barefoot, so that hookworms
could cause infection. Parasitic infection is likely to
destroy red blood cells. Similar to farmers,
gardeners also had a high risk of anemia because
exposure to a pesticide may lead to aplastic anemia.
Women working in the industrial sector were also at
risk of anemia due to toxic pollutant effects,
including cadmium and mercury corresponding to
hemolytic anemia.46 However, one study in Nigeria
found that occupation was significantly associated
with anemia in which housewives were more likely
to have anemia compared to civil servants and
traders.32 According to this report, housewives do
not have their own income to select food.
Household food security
Depending on living conditions, household food
insecurity is related to food access. A household
with food stock can prepare healthy food and is
related to prevention of anemia. Food insecurity is

characterized as a state of insufficient access to
enough food for growth and development processes.
Studies have shown a conflicting correlation
between food security and iron deficiency. While
there is no clear connection between food insecurity
and anemia, the widespread assumption of food
insecurity is related to household capacity to prepare
safe food stock. For families with low economic
status or low-income status.47-49
Migration is another factor causing food
insecurity in the family. Migration is an aspect that
defines human movements from the place of origin
to the final destination in terms of living conditions.
Migrants adapting to a new location may have
trouble of getting food. Women from low-income
countries were more likely to be anemic since they
were an ethnic group that had migrated. They have
experienced a lack of access to food.50 The major
cause of migration is economic factors. The key
causes of migration were economic factors.
Migration can influence diet spending and on
improving health outcomes. One analysis in China
found that the rates of anemia in migrant households
were slightly higher because they were unable to
adapt economically well.51
Management of iron deficiency in Indonesia
(government programs, available guidelines, and
policies) in comparison with international
guideline: potential gaps
The management of iron deficiency in Indonesia is
focusing on the supplementation of iron pills. These
tablets, also known as a blood replacement pills, are
administered to both pregnant women and women of
reproductive age. This act aims to prevent menstrual
and iron-deficiency anemia. According to the
Ministry of Health regulations, women in
reproductive age may take iron pill once weekly and
once during menstruation. Pregnant women should
take iron pills daily, with a minimum intake of 90
pills. The pill should at least contain 60 mg
elemental iron and 400 µg folic acid.52
Iron pills intake is linked to the practice and
discipline of taking medicine. Distribution of iron
pills for the prevention anemia is part of community
health care. The evidence based on finding that
women who did not regularly take iron pills were
more likely to be anemic than women with daily iron
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pills.29 Adequate iron pill intake was associated with
anemia based on a thesis from Deli Serdang District,
North Sumatra, Indonesia.31 The qualitative study
found that women in Southeast Sulawesi perceived
that iron tablets could enlarge the fetus, making
difficult to deliver.53 In addition, avoiding these
types of food was thought to have an effect on
anemia.53 Another barrier that prevents female
adolescents from taking iron tablets is their
perceived benefit from doing so. A study done in an
urban city of East Java found that, they are skeptical
of the benefits of iron supplements.54 Still, more
research are needed to support that findings.
There is no regulation or guidance in Indonesia to
provide initial nor regular screening/assessment of
iron status among high risk population. The World
Health Organization (WHO) guideline for IDA
comprises of assessment, prevention, and control.
Before iron supplementation as prevention,
assessment of iron deficiency anemia should be
done to determine the magnitude, severity, and
distribution of iron deficiency and anemia, and
preferably its main causes. WHO recommended that
assessment of iron status is done by examining the
hemoglobin and hematocrit values—a relatively
simple and inexpensive measurement. In resourcepoor settings where routine laboratory testing of
haemoglobin or haematocrit is not feasible, clinical
signs should be regularly used to screen individual
women and children. The purpose of this screening
should be to identify high-risk subjects before the
onset of life-threatening complications.
WHO advised to prevent IDA firstly by foodbased approaches through dietary improvement. The
government should ensure the access to these ironrich foods. Iron supplementation is the most
common strategy currently used to control iron
deficiency in developing countries, including
Indonesia. This may remain as the only approach
until significant improvements are made in the diets
of entire populations.
In populations with a severe prevalence of
anemia (>40%), iron supplementation should start
during pregnancy and continue during lactation for
at least three months post-partum, at dosage of 60
mg iron and 400 µg folic acid daily. Similarly, in
areas where the prevalence of anemia among women
of childbearing age and pubertal girl is severe (>
40%), preventive iron supplementation of 60

mg/day iron with 400 µg folic acid for 3 months
should be considered. Supplementation dosage and
duration for adolescent girl and boy is the same in
that area.
Iron supplementation programmes should be
carefully assessed, and their efficiency and
effectiveness monitored, to improve critical aspects
of the system. Governement should establish a
surveillance system to ensure appropriate
monitoring of iron status and of programme
implementation.48
Obviously, there is a big gap between programme
set by Indonesia government to prevent IDA and
what is guided by WHO. Increased advocacy,
exchange of information, development of human
resources, and action-oriented research may be the
solution for accelerating the achievement of the
goals for reducing iron deficiency.
Summary
National socioeconomic development, as well as
personal health and productivity, are impaired by
iron deficiency. Iron deficiency affects a significant
part, and often a majority, of the population in nearly
every country in the world.
Pregnancy and women of child-bearing age poses a
higher risk for women to develop iron deficiency
anemia due to physiological and socio-economic
reasons. Programmes for the prevention of iron
deficiency, particularly iron supplementation for
pregnant women are essential. However, it has also
become increasingly evident that the main target
group for supplementation to prevent iron deficiency
should be all women of childbearing age (in addition
to infants older than 6 months, preschool children,
and adolescent girls). This target group should not
be limited to pregnant women, who are often
accessible only through the health system and late in
pregnancy.
If women enter pregnancy with adequate iron
reserves, iron supplements provided during
pregnancy will be more efficient at improving the
iron status of the mother and of the fetus. As a result,
the risk of maternal anemia at delivery and of
anemia in early infancy will be reduced.
The government should mobilize the effective
participation of community groups, the private
sector, and nongovernmental organizations in
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programmes promoting sustainable primary health
care, maternal and child health, and prevention of
7.
iron and other micronutrient deficiencies.
Finally, iron supplementation programmes
should be carefully assessed, and their efficiency 8.
and effectiveness monitored, to improve critical
aspects of the system. To get here, the Governement
should establish a surveillance system to ensure 9.
appropriate monitoring of iron status and of
programme implementation.
Conflict of Interest

10.

The authors declared no conflict of interest
regarding this article.
11.
Open Access
12.

This article is distributed under the terms of the
Creative Commons Attribution 4.0 International
Licence
13.
(http://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and
reproduction in any medium, provided you give
appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons 14.
license, and indicate if changes were made.
References
1.

2.
3.

4.

5.

6.

Sunuwar, D. R. et al. Prevalence and factors associated
with anemia among women of reproductive age in
seven South and Southeast Asian countries: Evidence
from nationally representative surveys. PLoS One 15,
e0236449 (2020).
Kegiatan, R. et al. Kementerian Kesehatan RI Badan
Penelitian dan Pengembangan Kesehatan. 1–5 (2015).
Andriastuti, M., Ilmana, G., Nawangwulan, S. A. &
Kosasih, K. A. Prevalence of anemia and iron profile
among children and adolescent with low socioeconomic status. Int. J. Pediatr. Adolesc. Med. 7, 88–92
(2020).
Widjaja, I. R., Widjaja, F. F., Santoso, L. A.,
Wonggokusuma, E. & Oktaviati, O. Anemia among
children and adolescents in a rural area. Paediatr.
Indones. 54, 88 (2014).
Sumarlan, E. S., Windiastuti, E. & Gunardi, H. Iron
Status, Prevalence and Risk Factors of Iron Deficiency
Anemia Among 12- to 15-Year-Old Adolescent Girls
from Different Socioeconomic Status in Indonesia.
Makara J. Heal. Res. 22, 46 (2018).
Bailey, R. L., West, K. P. & Black, R. E. The

15.

16.

17.

18.

19.
20.

epidemiology of global micronutrient deficiencies. Ann.
Nutr. Metab. 66, 22–33 (2015).
Lopez, A., Cacoub, P., Macdougall, I. C. & PeyrinBiroulet, L. Iron deficiency anaemia. in The Lancet vol.
387 907–916 (Lancet Publishing Group, 2016).
Falkingham, M. et al. The effects of oral iron
supplementation on cognition in older children and
adults: a systematic review and meta-analysis.
http://www.nutritionj.com/content/9/1/4 (2010).
Li, H. et al. Anemia prevalence, severity and associated
factors among children aged 6-71 months in rural
Hunan Province, China: a community-based crosssectional study. doi:10.1186/s12889-020-09129-y.
Opitasari, C. & Andayasari, L. Young mothers, parity
and the risks of anemia in the third trimester of
pregnancy. Health Science Journal of Indonesia vol. 6
(2015).
Win, H. H. & Ko, M. K. Geographical disparities and
determinants of anaemia among women of reproductive
age in Myanmar: analysis of the 2015-2016 Myanmar
Demographic and Health Survey. WHO South-East
Asia J. public Heal. 7, 107–113 (2018).
Ismail, I., Kahkashan, A., Antony, A. & V.K., S. Role
of socio-demographic and cultural factors on anemia in
a tribal population of North Kerala, India. Int. J.
Community Med. Public Heal. 3, 1183–1188 (2016).
Msemo, O. A. et al. Prevalence and risk factors of
preconception anemia: A community based cross
sectional study of rural women of reproductive age in
northeastern Tanzania. PLoS One 13, e0208413 (1-18)
(2018).
Ma, Q. et al. Study on the prevalence of severe anemia
among non-pregnant women of reproductive age in
rural China: A large population-based cross-sectional
study. Nutrients 9, 1–15 (2017).
Merrill, R. D. et al. Factors associated with
inflammation in preschool children and women of
reproductive age: Biomarkers Reflecting Inflammation
and Nutritional Determinants of Anemia (BRINDA)
project. Am. J. Clin. Nutr. 106, 348S-358S (2017).
Kedir, H., Berhane, Y. & Worku, A. Khat chewing and
restrictive dietary behaviors are associated with anemia
among pregnant women in high prevalence rural
communities in eastern Ethiopia. PLoS One 8, e78601
(1-7) (2013).
Singal, N., Setia, G., Taneja, B. K. & Singal, K. K.
Factors associated with maternal anaemia among
pregnant women in rural India. Bangladesh J. Med. Sci.
17, 583–592 (2018).
Hidayah, N. Analysis of Risk Factros of Anaemia
Among Women in Reproductive Age in Jepang Pakis
Village Kudus District. Anal. Fakt. Penyebab Anemia
Wan. Usia Subur Di Desa Jepang Pakis Kabupaten
Kudus 70–78 (2016).
Jameson, J. L. et al. Anemia Due to Acute Blood Loss.
in Harrison’s Principles of Internal Medicine
(McGraw-Hill Education, 2018).
Ngnie-Teta, I., Kuate-Defo, B. & Receveur, O.
Multilevel modelling of sociodemographic predictors

World.Nutr.Journal | 7

21.
22.
23.

24.
25.
26.
27.

28.

29.

30.
31.

32.

33.

34.

35.

of various levels of anaemia among women in Mali.
Public Health Nutr. 12, 1462–1469 (2009).
Petraro, P. et al. Determinants of anemia in postpartum
HIV-negative women in Dar es Salaam, Tanzania. Eur.
J. Clin. Nutr. 67, 708–717 (2013).
Aigner, E., Feldman, A. & Datz, C. Obesity as an
Emerging Risk Factor for Iron Deficiency. Nutrients 6,
3587–3600 (2014).
Tussing-Humphreys, L., Pustacioglu, C., Nemeth, E. &
Braunschweig, C. Rethinking Iron Regulation and
Assessment in Iron Deficiency, Anemia of Chronic
Disease, and Obesity: Introducing Hepcidin. J. Acad.
Nutr. Diet. 112, 391–400 (2012).
Nurramadhani, S. R. et al. Status Besi dan Kualitas Diet
pada Wanita Usia Subur Pranikah Obesitas di Kota
Semarang. Amerta Nutr. 3, 247–256 (2019).
Afrianti, D., Garna, H. & Idjradinata, P. Perbandingan
status besi pada remaja perempuan obes dengan gizi
normal. Sari Pediatr. 14, 97–103 (2016).
Sal, E. et al. Relationship between obesity and iron
deficiency anemia: is there a role of hepcidin? (2018)
doi:10.1080/10245332.2018.1423671.
Messina, J. P., Mwandagalirwa, K., Taylor, S. M.,
Emch, M. & Meshnick, S. R. Spatial and social factors
drive anemia in Congolese women. Heal. Place 24, 54–
64 (2013).
Stevens, G. A. et al. Global, regional, and national
trends in haemoglobin concentration and prevalence of
total and severe anaemia in children and pregnant and
non-pregnant women for 1995-2011: A systematic
analysis of population-representative data. Lancet Glob.
Heal. 1, 16–25 (2013).
Suega, K., Dharmayuda, T. G., Sutarga, I. M. & Bakta,
I. M. Iron-deficiency anemia in pregnant women in
Bali, Indonesia: A profile of risk factors and
epidemiology. Southeast Asian J. Trop. Med. Public
Health 33, 604–607 (2002).
Haidar, J. Prevalence of anaemia, deficiencies of iron
and folic acid and their determinants in ethiopian
women. J. Heal. Popul. Nutr. 28, 359–368 (2010).
Sari, J. The Influence of Individual, Nutrition
Consumption and Socio-Cultural Characteristics on the
Indicent of Anemia in Pregnant Mothers in the Working
Area of Bandar Khalipah Puskesmas, Percut Sei Tuan
Subdistrict, Deli Serdang District. (University of
Sumatera Utara, 2013).
Imoru, M., Buhari, H. & Erhabor, O. Effect of SocioDemographic Variables on the Prevalence of Anaemia
AMong Pregnant Women in Sokoto, nigeria. Jacobs J.
Emerg. Med. 3(4), 1–5 (2016).
K, C. & K, S. A cross-sectional study of anemia among
women of reproductive age group (15-49 years) in a
rural population of Tamil Nadu. Int. J. Med. Sci. Public
Heal. 6, 1 (2017).
Shi, Z. et al. Inadequate riboflavin intake and anemia
risk in a Chinese population: Five-year follow up of the
Jiangsu nutrition study. PLoS One 9, e88862 (1-8)
(2014).
Bamji, M. Vitamin Deficiencies in Rice-eating

36.
37.

38.

39.

40.
41.

42.

43.

44.

45.

46.
47.

48.

Populations. Effects of B- vitamin Supplements. Exp.
Suppl. 245–263 (1983).
Soundarya, N, S. P. A Review on Anaemia –Types,
Causes, Symptoms and Their Treatments. J. Sci.
Technol. Investig. 1, 10–17 (2016).
Osendarp, S. J. M. et al. Effect of a 12-mo micronutrient
intervention on learning and memory in well-nourished
and marginally nourished school-aged children: 2
Parallel, randomized, placebo-controlled studies in
Australia and Indonesia. Am. J. Clin. Nutr. 86, 1082–
1093 (2007).
LEARN. UNDERNUTRITION IN MYANMAR Part 1:
A Critical Review of Literature. https://www.liftfund.org/sites/liftfund.org/files/uploads/Publications/LEARN_UnderNu
trition-in-Myanmar_Part 1_low res_corrected.pdf
(2016).
Menendez, C. et al. The effects of iron supplementation
during pregnancy, given by traditional birth attendants,
on the prevalence of anaemia and malaria. Trans. R.
Soc. Trop. Med. Hyg. 88, 590–593 (1994).
Bentley, M. E. & Griffiths, P. L. The burden of anemia
among women in India. Eur. J. Clin. Nutr. 57, 52–60
(2003).
Hyder, S. Z., Persson, L.-Å., Chowdhury, A. &
Ekström, E.-C. Anaemia among non-pregnant women
in rural Bangladesh. Public Health Nutr. 4, 79–83
(2001).
Suyardi, M. A., Andriani, A. & Priyatna, B. L.
Gambaran anemia gizi dan kaitannya dengan asupan
serta pola makan pada tenaga kerja wanita di
Tangerang, Banteng Nutrional anemia profile in
relation to nutrients intake and food pattern of the
female workers in Tangerang, Banten. J. Kedokt. Yars.
17, 031–039 (2009).
Stoltzfus, R. J. & Dreyfuss, M. L. Guidelines for the use
of iron supplements to prevent and treat iron deficiency
anaemia. International Nutritional Anaemia Group.
(ILSI Press International Life Science Institute, 1998).
Aisah, S., Sahar, J. & Sutanto Priyo, H. Pengaruh
Edukasi Kelompok Sebaya Terhadap Perubahan
Perilaku Pencegahan Anemia Gizi Besi pada Wanita
USia Subur di Kota Semarang. in Prosiding Seminar
Nasional Unimus 119–27 (2008).
Zuraida, R., Lipoeto, N. I., Masrul, M. & Februhartanty,
J. The Effect of Anemia Free Club Interventions to
Improve Knowledge and Attitude of Nutritional Iron
Deficiency Anemia Prevention among Adolescent
Schoolgirls in Bandar Lampung City, Indonesia. Open
Access Maced. J. Med. Sci. 8, 36–40 (2020).
Wiwanitkit, V. Tropical Anemia. (Nova Biomedical,
2006).
Campbell, A. A. et al. Relationship of household food
insecurity to anaemia in children aged 6-59 months
among families in rural Indonesia. Ann. Trop. Paediatr.
31, 321–330 (2011).
Padmanabhan, V. M. V. & Palanisamy, S. The use of
TiO 2 nanoparticles to reduce refrigerator irreversibility. Energy Conversion and Management vol.

World.Nutr.Journal | 8

49.

50.
51.

52.

53.

54.

59 (Universita Degli Studi Roma Tre, 2012).
Nurdini, E. D. & Mahmudiono, T. Hubungan Status
Ketahanan Pangan Rumah Tangga dengan Anemia
pada Ibu Hamil (Studi di Desa Bektiharjo Kecamatan
Semanding Kabupaten Tuban). Media Gizi Kesmas 9,
17 (2020).
Bencaiova, G., Burkhardt, T. & Breymann, C. Anemia
- Prevalence and risk factors in pregnancy. Eur. J.
Intern. Med. 23, 529–533 (2012).
Li, L., Luo, R., Sylvia, S., Medina, A. & Rozelle, S. The
prevalence of anemia in central and eastern China:
Evidence from the China health and nutrition survey.
Southeast Asian Journal of Tropical Medicine and
Public Health vol. 46 (2015).
Ministry of Health Indonesia. Regulation of Ministry of
Health Indonesia No 88/2014 about Standard of Iron
Pills for Women in Reproductive Age and Pregnant.
(2014).
Majid, R., Bahar, H. & Yuniar, N. Socio-cultural and
behavioral effects on the incidence of anemia in
pregnant mothers. Indian J. Public Heal. Res. Dev. 9,
1537–1540 (2018).
Aprianti, R., Sari, G. M. & Kusumaningrum, T. Factors
Correlated with the Intention of Iron Tablet
Consumption among Female Adolescents. J. Ners 13,
122 (2018).

World.Nutr.Journal | 9

