
ABSTRACT
ARTICLE INFO

Titik Kuntari1*, Sri Supadmi2

1Department of Public Health, Faculty of Medicine, Islamic University of Indonesia, Yogyakarta, Indonesia, 55584
2National Research and Innovation Agency (BRIN), Jakarta, Indonesia

*Corresponding author:
 017110426@uii.ac.id

Keywords:
anemia, 
determinants, 
Indonesia, 
pregnancy, 
young pregnant women

History:
Received: February 21, 2024
Accepted: August 23, 2024
Online: August 27, 2024

DOI: 10.20885/JKKI.Vol15.Iss2.art3

Original Article

Copyright @2024 Authors. 

Anemia in young pregnant women: A cross-sectional study in Indonesia

JKKI: Jurnal Kedokteran dan Kesehatan Indonesia

P-ISSN 2085-4145 | E-ISSN 2527-2950

Indonesian Journal of Medicine and Health
Journal homepage: https://journal.uii.ac.id/JKKI

147

Background: The prevalence of anemia among pregnant women in 
Indonesian remains high at 48.9%, with the highest rates observed 
among young mothers aged 15-24 years. Anemia is associated with 
adverse outcomes for both mothers and their  children. Understanding the 
determinants of anemia in young mothers is crucial for taking preventive 
measures. However, there are currently no national studies in Indonesia 
on the prevalence and risk factors of anemia in pregnant women aged 15 
to 24 years.
Objective: To measure the prevalence and factors associated with anemia 
in young pregnant women in Indonesia.
Methods: This cross-sectional study utilized on secondary data from 
the 2018 Basic Health Research (Riset Kesehatan Dasar= Riskesdas). 
The subject of this research were pregnant women aged 15 to 24 years 
who participated in Riskesdas 2018 and had independent variables data 
including hemoglobin measurement data, age, education, residence, 
occupation, travel time to health facilities, age at first pregnancy, 
ownership of the maternal and child health (MCH) handbook, history of 
previous abortion, gestational age, number of iron supplement tablets, 
supplementary feeding, and chronic energy deficiency. Univariate analysis 
was conducted to analyse the subject characteristics and hemoglobin data, 
while chi-square and logistic regression were used to determine factors 
associated with anemia in young pregnant women 
Results: The study found that 36.2% of young pregnant women had 
anemia. The incidence of anemia was associated with gestational age 
but not with other factors. Pregnancy in the first trimester poses the 
highest risk compared to other trimesters (cOR=3.89; 95%CI:1.47-10.30; 
p=0.006), as confirmed by multivariate analysis (aOR=4.44; 95%CI: 1.41-
13.95; p=0.01).
Conclusion: Anemia affects 36.2% of pregnant women aged 15 to 24 years 
in Indonesia. The risk of anemia in young pregnant women is significantly 
associated with gestational age with the first trimester being the most 
critical period.

INTRODUCTION
The prevalence of ealry marriage in poor 

and developing countries, including Indonesia, 
remains relatively high. Approximately 21 million 
adolescents were pregnant in 2019, with half of 
these pregnancies being unwanted.1 Several factors 
are associated with early marriage, including 

education and gender inequality. Unintended 
pregnancies also increase the likelihood of early 
marriage. Emotionally immature adolescents often 
have limited knowledge of reproductive health and 
contraception, and some may become sexually 
active without understanding the associated 
risks.2,3

http://dx.doi.org/10.20885/JKKI.Vol14.Iss2.art3
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Marriage and pregnancy in young women, 
especially in a patriarchal culture and gender 
disparity, can make women vulnerable. This 
vulnerability increases morbidity and mortality 
rates amon mothers and their children, including 
a heightened risk of anemia during pregnancy.4 
Anemia is among the most common forms of 
malnutrition in pregnant women,characterized 
by low hemoglobin levels (hemoglobin of < 11 
g/dl). Anemia in women of reproductive age (15-
49 years) is a major health issue and serves as 
an indicator of progress toward the Sustainable 
Development Goals (SDGs). An analysis of data 
from 197 nations reveals that approximately 36% 
of pregnant women are anemic.5 Based on the 
prevalence of anemia, Indonesia is at a moderate 
level, with 22.3% of women of reproductive age 
affected.4,6 Meanwhile, the 2018 Riskesdas results 
showed that 48.9% of Indonesian pregnant women 
experienced anemia.7,8 

Teenage pregnant women are more sensitive 
to a various pregnancy-related issues, including 
anemia. The highest incidence of anemia in 
pregnancy in Indonesia is among pregnant women 
aged 15-24 years.7,8 These young women require 
nourishment not only to sustain their growth and 
development as teenagers but also to support the 
growth and development of their fetuses. Several 
studies have shown that anemia in pregnancy 
is closely associated with an increased risk of 
poor outcomes for both mothers and children, 
such as uterine atony, bleeding, fetal growth 
failure, prematurity, stillbirth, low birth weight, 
and prolonged stage II of labor. These risks are 
higher in young pregnant women.9 Young pregnant 
women are also likely to face psychological issues 
due to their unpreparedness for parenthood, as 
well as financial issues. Pregnancy at a young 
age has a wide-ranging impact on their lives, 
particularly their education, health, career, and 
financial prospects. They are at risk of being unable 
to complete their education, which decreases their 
opportunities to attain better positions with higher 
earnings, affecting their capacity and access to 
health services and purchasing power to satisfy 
their nutritional needs.10 This impact on access 
to health services further worsen pregnancy 
outcomes.

Given that young pregnant women are still in 
the process of growing and developing, treating 
anemia during pregnancy has been shown to 

have a positive impact not only on the fetus's 
health and development but also on the mother's 
health and cognitive function.11,12 Despite several 
efforts, anemia in pregnancy in Indonesia has yet 
to be addressed satisfactorily. Information on 
the factors related to the incidence of anemia in 
young pregnant women needs to be analyzed to 
determine appropriate interventions. 

Previous research has linked anemia in 
adolescents to various factors, including mid-
upper arm circumference (MUAC) size, menstrual 
durations,13,14 meal frequency,15 inadequate and 
limited dietary intake, gastrointestinal illnesses, 
living in rural areas, and body mass index (BMI).14 
Other studies have demonstrated that chronic 
energy deficiency, parity, iron pill consumption, 
employment, family income,16 food intake, 
frequency of antenatal care (ANC) visits,17 low 
levels of education and health knowledge are risk 
factors for anemia in pregnant women.8 However, 
some research shows that anemia in pregnant 
women is associated with knowledge and 
gestational age but not with age or socioeconomic 
status.18 The frequency and drivers of anemia 
among young pregnant women in Indonesia 
remain understudied and are still limited to a small 
scope. There is currently no published research 
based on national survey data. 

This study aimed to describe the prevalence 
and factors contributing to anemia in young 
pregnant women in Indonesia using Riskesdas 
2018 data. The findings of this study are intended 
to inform successful approaches to addressing the 
problem of anemia in young pregnant women.

METHOD
Study design

This was a cross-sectional study using 
secondary data from the 2018 Indonesian 
Riskesdas, which was integrated with the 
March 2018 National Health Survey (Survei 
Sosial Ekonomi Nasional=Susenas) conducted 
by the Central Bureau of Statistics (Biro Pusat 
Statistik=BPS). 

Population and sample
The 2018 Basic Health Research involved 

participants from 34 provinces in Indonesia. The 
Riskesdas' population consists of all Indonesian 
households, with a target sample of 300,000 
families selected from 30,000 Susenas blocks. 
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The BPS selected samples using the probability 
proportional to size (PPS) approach with linear 
systematic sampling and two stages of sampling. 
Stage 1 entailed the implicit stratification of all 
census blocks (CB) from the 2010 population 
census (PC) according to welfare strata. PPS 
selected 180,000 CB (25%) from the master 
frame of 720,000 CB from the 2010 PC to serve as 
the CB selection sampling frame. A census block 
sample list was produced by selecting a total of 
n CB using the PPS technique in each urban/
rural stratum per district/municipality. The total 
number of CB picked was 30,000. The second 
stage involves selecting 10 households in each 
CB from the results of the systematic sampling 
update with implicit stratification of the highest 
education completed by the head of household, 
to maintain the representativeness of the value 
of the diversity of household characteristics.

The researcher obtained access to data for 
this study from the Health Development Policy 
Agency which can be accessed with certain 
requirements and procedures through www.
badankebijakan.kemkes.go.id. The participants 
selected for this study were pregnant Indonesian 
women aged 10 to 24 years who had hemoglobin 
test results. Unfortunately, not all pregnant 
women were tested for hemoglobin. Participants 
under 15 years of age were eliminated from the 
study due to a lack of hemoglobin level data. Of 
2,389 young pregnant women, only 152 (6.36%) 
had hemoglobin level data. All 152 participants  
were subsequently selected for this study. The 
flowchart of the selection of the study subjects 
is presented in Figure 1.

Data collection
The 2018 Riskesdas statistic were gathered 

Figure 1: Flowchart of the selection of the subjects

through  interviews and measurements. 
Measurements and inspections at the research 
settings included hemoglobin levels. Hemoglobin 
data, the standard for anemia status, was 
determined by photometric measurement 
using Hemocue® (California, United States). 
This measuring method is considered quite 
valid, with good validity and sensitivity19, and 
is commonly used in the field for hemoglobin 
testing, particularly for anemia screening, due to 
its simplicity.20 The device is portable, battery-

powered, rechargeable, and does not require a 
direct connection to a power supply.21 Before the 
Riskesdas installation, data collectors received 
graded training on how to use the device and 
approach. The researchers also calibrated the 
devices before using  them for measurement, 
partly to reduce bias. The data management 
process, which includes the collection, submission, 
analysis, and discussion of the 2018 Riskesdas data 
analysis output, is carried out in stages, ensuring 
that quality and valid data are produced.8
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Data analysis
We assessed the data through IBM SPSS Statistic 

21 software. The univariate analysis results are 
presented in the form of frequency distribution 
tables of subject characteristics, hemoglobin 
examination results, and anemia incidence. We 
applied chi-square analysis and binary logistic 
regression to investigate the association between 
the independent and dependent variables. The 
level of significance is indicated as p-value < 0.05.

Anemia became the dependent variable with 
a hemoglobin level lower than 11 g/dl. The 
independent variables analyzed included age, 
education level, place of residence, occupation, 
travel time to health facilities, ownership of 
MCH handbook, previous abortion history, 
gestational age, number of iron supplement 
tablets, supplementary feeding, and chronic 
energy deficiency. Age was categorized into under 
20 years and 20 years or more. Education level 
was categorized into low (junior high school 
graduate or lower) and high (senior high school 
and above). Based on the place of residence, 
subjects were categorized into rural and urban 
area, as used in the 2018 Riskesdas questionnaire. 
The BPS classifies places of residence into rural 
and urban areas based on population density, 
economic activity or livelihood, and infrastructure 
facilities. Maternal occupation was grouped into 
working and not working. Access to services was 
assessed by the time to reach the nearest health 
facility, categorized into more than 30 minutes 
and 30 minutes or less. Maternal age at first 
pregnancy was categorized into less than 20 years 
(15-19 years old) and 20 years or more. The raw 
Riskesdas data stated gestational age in months, 
subsequently divided it into three stages: first 
trimester (first three months), second trimester 
(second three months), and third trimester (final 
three months of pregnancy). Iron supplement 
consumption was categorized into two groups: 
60 tablets or less and more than 60 tablets during 
the whole pregnancy. According to the upper 
arm circumference, the nutritional status of the 
mothers was divided into two categories: chronic 
energy deficiency if the MUAC < 23.5 cm and non-
chronic energy deficiency (MUAC > 23.5 cm). 

Ethics
We did not apply for the ethical approval 

independently. However, we obtained permission 

to use the 2018 Riskesdas data from the Agency for 
Health Policies Development (AHPD). Riskesdas 
has received ethical approval from the Health 
Research and Development Agency of the Ministry 
of Health of the Republic of Indonesia with the 
letter LB 02.01/2/KE.267/2017. All participants 
provided written consent before data collection 
was carried out. 

RESULT
Descriptive analysis revealed that the study 

respondents were mainly 20-24 years old (77.6%), 
had completed high school as their highest level of 
education (45.4%), lived in rural areas (50.7%), 
and were not employed. Most participants traveled 
30 minutes or less to the nearest health institution. 
The distribution of variables describing maternal 
health conditions during pregnancy showed  that 
most had no history of abortion (90.8%), consumed 
<60 tablets of iron supplements (61.8%), did 
not receive supplementary food (73.0%), did not 
experience chronic energy deficiency (72.4%), 
and had an MCH handbook (79.0%) (Table 1). 
Data indicated that 55 out of 152 young pregnant 
women with hemoglobin test data (36.2%) were 
anemic. The hemoglobin level ranged from 7.0 to 
16.8 g/dL; with a mean level was 11.4 g/dL and 
a standard deviation of 1.6 g/dL.

The bivariate analysis showed that the 
variables of being 15-19 years old, living in rural 
areas, being unemployed, traveling more than 
30 minutes to health facilities, being younger 
than 20 years at the time of first pregnanc, taking 
fewer than 60 iron supplement tablets, receiving 
supplementary feeding, and experiencing chronic 
energy deficiency (CED) were associated with the 
incidence of anemia in young pregnant women 
but not statistically significant. The variable 
significantly correlated with anemia in young 
pregnant women was gestational age. The younger 
the gestational age, the higher the risk of anemia. 
Young women in their first-trimester pregnancies 
were 3.89 times more likely to endure anemia than 
those in their third-trimester (Table 2).

The multivariate analysis showed that having a 
junior high school or lower education level, living 
in rural areas, being unemployed, traveling more 
than 30 minutes to health facilities, not having an 
MCH handbook, and having a MUAC of less than 
23.5 cm slightly increased the risk of anemia in 
young pregnancy women. However, these factors 
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Table 1. Characteristics of the subjects (n=152)
Variable n Percent (%)

Age
15-19 years old 34 22.4
20-24 years old 118 77.6

Level of education
No education 1 0.7
Not graduated from primary school 3 2.0
Primary school 17 11.2
Junior high school 57 37.5
Senior high school 69 45.4
Diploma 2 1.3
Undergraduate/graduate/postgraduate  3 2.0

Residence
Rural 77 50.7
Urban 75 49.3

Number of family members
≤ 4 89 58.6
> 4 63 41.4

Occupation
Not working 113 74.3
Student 2 1.3
Civil servant/police officer/military personnel/employee
of state-owned enterprise 

1 0.7

Private sector employee 10 6.6
Self-employed 7 4.6
Farmer 6 3.9
Laborer/driver/domestic helper 4 2.6
Others 9 5.9

Travel time to health facilities 
More than 30 minutes 11 7.2
 ≤ 30 minutes 141 92.8

Abortion history
Yes 14 9.2
No 138 90.8

were not statistically significant. The incidence of 
anemia during pregnancy was strongly associated 
with gestational age. The younger the gestational 
age, the higher the risk of anemia in young 
mothers. Pregnancy in the first trimester was 
4.44 times (95% CI: 1.41-13.95) more at risk, 
while pregnancy in the second trimester was 1.19 
times (95% CI: 0.51-2.76) more at risk than in the 
third trimester (Table 3).

DISCUSSION
This study covered 152 participants because the 

2018 Riskesdas’ data did not include hemoglobin data 
for all pregnant women aged 15 to 24 years old. About 
22.37% of the participants were teenagers. This result 
is consistent with research indicating that young 
marriages and pregnancies are frequent in Indonesia. 
According to Susenas’ results, 48% of women aged 
20-24 years were married or lived together in 2022.22 
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Based on National Population and Family Planning 
Board data, risk factors for births to teenage mothers 
include being unemployed, residing in rural areas, 
having a low-income socioeconomic position, and 
having a history of youthful intercourse.23 According 
to Australian research, teenage pregnancy is also 
linked to childhood sexual and physical assault, as 
well as domestic violence.24

In this study, the total prevalence of anemia 
among young pregnant women was 36.2%, which 
was higher than the 22.3% prevalence among women 
of reproductive age (15-49 years) in 2019.6 The 15-19 
years old age group had a higher prevalence (41.18%) 
than the 20-24 years age group (34.75%). School-age 
teenagers had a limited understanding of anemia and 
poor food consumption behaviors. This is influenced 
by parents' knowledge and attitudes, as well as their 
cultural background, particularly in terms of local 
diets.25

This study observed a significant relationship 
between gestational age and anemia in young 
Indonesian pregnant mothers. Compared to the 
second or third trimesters, the first trimester of 
pregnancy carries the highest risk. This finding differs 
from the Ghanaian study, which found that the second 
trimester is more prone to anemia than the first 
and third trimesters.26 However, both studies found 
that the incidence of anemia was lower in the third 
trimester than in the prior two trimesters. This is 

likely because, at older gestational ages, pregnant 
women have received iron supplementation, folic 
acid, additional food, and pregnancy management 
compared to women with earlier gestational ages. 
Other studies have found that iron absorption by the 
placenta rises with gestational age due to increasing 
bioavailability in the blood.27 Hemoglobin levels in 
the first trimester and 26-30 weeks of gestation are 
associated with pregnancy outcomes, including low 
birth weight (LBW), stillbirth, and small gestational age 
(SGA). The lower the hemoglobin level, the worse the 
pregnancy outcome.28

However, this study showed no correlation between 
the age groups of pregnant women and the 
incidence of anemia, although those aged 15-19 
years were more at risk of anemia.Thisis similar 
to the results of another study on adherence to 
taking iron-folic acid supplements (IFAs) among 
pregnant women visiting the health facilities in 
South-east Ethiopia, which showed no difference 
in the probability of IFAs adherence among the 
age groups of 15-24 years, 25-34 years, and 35-
44 years.29 However, other studies have found 
that pregnant women under the age of 20 are at 
a higher risk than those aged 20 to 35 years.30 
Their immaturity corresponds to their lack of 
information about prenatal nutrition. Teenagers 
are not ready to marry or have children and still 
want to to engage in various activities, such as 

Table 1. Characteristics of the subjects (continued)
Variable n Percent (%)

Gestational age
1st trimester 41 27.0
2nd trimester 57 37.5
3rd trimester 54 35.5

Number of iron tablets taken during pregnancy
≤ 60 tablets 94 61.8
> 60 tablets 58 38.2

Receiving supplementary food  during pregnancy
Yes 41 27.0
No 111 73.0

Chronic energy deficiency
Yes 42 27.6
No 110 72.4

MCH handbook ownership
No 32 21.0
Yes 120 79.0

MCH= Maternal Child Health
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Variable
Anemia

p-value cOR (95%CI)Anemia
(n=55)

No anemia
(n=97)

Ages

15-19 years old 14 20 0.492 1.3 (0.60-2.87)

20-24 years old 41 77 1

Level of education

Junior high school graduate or lower 28 50 0.940 0.98 (0.50-1.89)

High school or higher 27 47 1

Residence

Rural 30 47 0.470 1.28 (0.66-2.48)

Urban 25 50 1

Occupation

Not working 41 72 0.966 1.02 (0.48-2.17)

Working 14 25 1

Travel time to health facilities 

More than 30 minutes 4 7 0.990 1.01 (0.28-3.61)

30 minutes or more 51 90 1

Maternal age at first pregnancy

< 20 years old 27 41 0.416 1.32 (0.68-2.56)

≥ 20 years old 28 56 1

MCH handbook ownership

No 10 22 0.513 0.76 (0.33-1.74)

Yes 45 75 1

Abortion history

Yes 3 11 0.228 0.45 (0.12-1.69)

No 52 86 1

Gestational age

1st trimester 7 34 0.006* 3.89 (1.47-10.30)

2nd trimester 24 33 0.804 1.1 (0.52-2.33)

3rd trimester 24 30 1

Number of iron tablets taken during pregnancy

≤60 tablets 36 58 0.49 1.27 (0.64-2.54)

>60 tablets 19 39 1

Receiving supplementary food during pregnancy

Yes 16 25 0.658 1.18 (0.56-2.47)

No 39 72 1

Chronic energy deficiency

Yes 18 24 0.290 1.48 (0.72-3.06)

No 37 73 1

Table 2. Bivariate analysis results

cOR= Crude Odds ratio; CI= Confidence interval; MCH= Maternal Child Health, *p< 0.05
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Variable Anemia

p-value aOR 95%CI

Ages

15-19 years old 0.837 0.89 0.31-2.60

20-24 years old 1

Level of education

Junior high school graduate or lower 0.569 1.27 0.56-2.83

High school or higher 1

Residence

Rural 0.831 1.09 0.51-1.34

Urban 1
Occupation

Not working 0.653 1.21 0.52-2.83

Working 1

Travel time to health facilities 

More than 30 minutes 0.608 1.44 0.36-2.02

30 minutes or more 1

Maternal age at first pregnancy

< 20 years old 0.579 0.77 0.28-2.02

≥ 20 years old 1

MCH handbook ownership

No 0.829 1.12 0.40-3.19

Yes 1

Abortion history

Yes 0.355 0.51 0.12-2.13

No 1

Gestational age

1st trimester 0.010* 4.44 1.41-13.95

2nd trimester 0.685 1.19 0.51-2.76

3rd trimester 1

Number of iron tablets taken during pregnancy

≤60 tablets 0.644 0.84 0.40-1.77

>60 tablets 1

Receiving supplementary food during pregnancy

Yes 0.831 0.91 0.51-2.76

No 1

Chronic energy deficiency

Yes 0.274 1.57 0.70-3.49

No 1

Table 3: Multivariate analysis of factors associated with anemia in young pregnant women

OR= Odds ratio; CI= Confidence interval; MCH= Maternal Child Health; aOR= adjusted Odds Ratio, *p < 0.05
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socializing with peers. They also lack the skills to 
manage family finances  and remain dependent 
on their parents.31 As a result, pregnant women's 
health and nutrition are not given priority. Another 
study of the Indonesian population found that 
the older the woman, the more likely she was to 
have four or more antenatal visits.32 This number 
is still substantially lower than the World Health 
Organization (WHO) recommendation of at 
least eight check-ups during pregnancy.33 This 
indicates that many young pregnant women are 
still unaware of their pregnancy. 

According to the data, young pregnant women 
with lower education levels had a higher risk of 
anemia than those with higher education. This 
aligns with the results of research conducted in 
Nepal.34 Higher education levels enable mothers 
to be informed and maintain a healthy lifestyle, 
including better nutritional intake. They have a 
better understanding of the numerous sources of 
nutritious food and how to appropriately prepare 
them.35 A higher level of education also increases 
awareness and ability to access health services and 
antenatal care (ANC) during pregnancy. Mothers 
with a high education level have an earlier first 
examination and more complete and regular 
ANC visits.36 Furthermore, they are more likely 
to understand and implement the advice given 
by health workers during ANC visit. Pregnant 
women who have their first ANC visit after the 
first trimester and have incomplete ANC (less than 
four visits during pregnancy) have a higher risk 
of anemia.37 This follows what Fite et al. revealed, 
in which the level of knowledge about anemia, 
IFAs, IFAs counseling, and fourth antenatal visit 
positively correlates with adherence to IFAs.38 
Pregnant women in Sub-Saharan Africa who 
have knowledge and receive IFAs counselling 
in pregnancy program have better adherence to 
IFAs consumption than those who do not have 
knowledge or do not receive counselling.

Pregnant women in rural areas were slightly 
more likely to develop anemia than those in urban 
areas. A study conducted in Brazil found that the 
frequency of anemia among teenagers was higher 
in rural regions than in cities, likely due to access to 
health care.39 Other studies conducted in Indonesia 
and the Philippines have identified disparities 
in ANC utilization between pregnant women in 
urban and rural areas. Those whose travel time to 
a health facility was more than 30 minutes were 

also at a higher risk than those with 30 minutes of 
travel time or less. Pregnant women in Indonesia 
who live in cities tend to have more frequent (four 
or more) ANC visits than those residing in rural 
areas, likely related to the distance from home to 
health facilities and the limited transportation 
facilities available in rural areas. Additionally, 
women in rural areas have lower incomes than 
those in urban areas.32 This low utilization of ANC 
in rural areas may hinder delivering information 
and education to the community and in making 
essential interventions to improve the knowledge 
and practice of healthy behaviors. 

The risk of anemia was slightly higher in the 
pregnant women without an MCH handbook than 
in those who did. The MCH handbook is an essential 
tool for pregnantcontaining various information, 
including health records or health problems 
experienced by mothers during pregnancy, 
childbirth, and postpartum and until the child 
is five years old. This handbook contains child 
growth and development records, immunization, 
nutrition, and family planning. Pregnant women 
can obtain this handbook from the nearest health 
worker or health facility. During pregnancy, the 
MCH handbook is helpful for pregnant women 
or health workers to monitor the health of the 
mother and her fetus. The 2016 Riskesdas results 
showed the relationship between MCH handbook 
ownership and maternal and child health services 
utilization. Mothers with an MCH handbook utilize 
health services more frequently than those without 
it. The MCH handbook is a means of education and 
a two-way communication tool.40 Research shows 
that the MCH handbook can increase knowledge 
and improve the behaviour of pregnant women's 
and their families. This handbook also increases 
the frequency of ANC visits and counselling of 
pregnant women by midwives.41 

Furthermore, this study showed that pregnant 
women who did not work had a slightly higher risk 
of anemia than working mothers. Working mothers 
have a self-managed income and the flexibility to 
obtain information and access health services, 
affecting their decisions and behaviors, including 
the choice of food or supplements they consume. 
Another study discovered that working mothers 
are more likely to take iron-folic acid supplements 
than housewives.29 They have more opportunities 
to interact with others and are also more likely to 
seek counseling from health professionals, which 
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usually requires financing.
In this study, the pregnant women who 

consumed less than or equal to 60 iron tablets 
had a slightly lower risk of anemia than those 
who took more than 60 tablets. A similar study 
showed that iron tablet administration is not 
associated with maternal anemia.8 Another 
study in Bogor showed that supplementation of 
biscuits, vermicelli, and milk improves pregnant 
women's hemoglobin levels, not babies'.42 Delays 
at the initial antenatal check-up will delay basic 
laboratory testing, including hemoglobin, causing 
delays in both diagnosis and treatment of anemia, 
including iron supplementation.43

Efforts to identify the causes of anemia are 
significant for appropriate anemia management. 
The management of anemia caused by infection 
differs from anemia due to insufficient intake. 
Physiologically, the need for iron in pregnant 
women usually increases. The WHO recommends 
providing iron supplement tablets once daily for 
three months to pregnant women who are not 
anemic (Hb > 11 g/dl). For pregnant women with 
hemoglobin of less than 11 g/dl, iron supplement 
tablets are given in double doses, which is twice 
a day for three months.44 Additionally, counseling 
pregnant women on food diversification, increasing 
compliance with iron and folic acid consumption, 
providing education, and improving women's 
empowerment is essential to enhance their 
nutritional status.45

Adolescents are a vulnerable group for anemia. 
They need adequate nutrition for growth and 
development but also face the risk of blood loss 
due to menstruation or infectious diseases, such 
as helminthiasis. The provision of iron tablets 
for school-age children for early prevention of 
anemia in Indonesia has been implemented since 
2016. For one year, school-age girls are expected 
to receive at least one tablet of iron-folic acid 
supplements every week. Unfortunately, the 
implementation of this initiative in Indonesia 
has not been successful.46 The percentage of 
school children taking iron tablets still needs to 
be higher, reaching 31% in East Java and only 10% 
in East Nusa Tenggara.25,47 Different approaches 
to distributing and monitoring the iron tablet 
program for schools in each region resulted in 
varying degrees of compliance.46 The need for 
more understanding of the benefits induces 

this condition. Parents, especially mothers, are 
instrumental in encouraging their daughters to 
take iron supplement tablets. Therefore, education 
and counseling should target school children and 
their parents. Additionally, adolescents who are 
anemic and nutritionally deficient have a high risk 
of becoming anemic during pregnancy. 

On the other hand, based on the nutritional 
status, pregnant women with MUAC of less than 
23.5 cm had a higher risk of anemia than those 
with MUAC of 23.5 cm or more. Chronic energy 
deficiency indicates a long-term deficiency in the 
food intake consumed by mothers. This deficiency 
is related to macronutrients, which produce 
calories and are utilized by the mother and fetus, 
as well as micronutrients. Therefore, a lack of 
maternal intake can lead to energy deficiency and 
micronutrient deficiencies, including iron and folic 
acid. The risk of maternal anemia, low birth weight, 
and stunting in children increases in pregnant 
women with chronic energy deficiency 8,48. Anemia 
risk can increase in women of childbearing age 
who are chronically undernourished, including 
non-pregnant women as well.49

This study also revealed that the risk of 
anemia was slightly lesser in pregnant women 
who received supplementary feeding (Pemberian 
makanan tambahan = PMT) during pregnancy 
than those who did not. Inadequate food intake 
and micronutrient deficiencies are intermediate 
determinants of anemia in pregnancy. Nutritional 
causes of anemia in pregnancy include iron 
deficiency and other micronutrients such as 
vitamins A, B12, C, D, and E, riboflavin, folic acid, 
and minerals. It is related to low food intake, 
impaired absorption, increased needs during 
pregnancy, and the possibility of increased losses.4

These findings support the need for ANC 
check-ups for pregnant women starting early in 
pregnancy to determine the health development 
of the mother and fetus. Health workers should 
recommend that mothers have a hemoglobin 
check at the first visit and then be monitored 
at subsequent visits. It is essential for early 
detection of anemia in pregnancy and considering 
appropriate interventions. Meeting the nutritional 
needs of the mother is essential. Young pregnant 
women need the necessary social support, 
especially from the surrounding environment and 
family, because some do not have independence in 
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seeking health services. Malnutrition in pregnant 
women that is not appropriately addressed can 
increase morbidity in children, including low birth 
weight babies and impaired child development. 
The children of mothers with malnutrition have 
a high risk of cognitive impairment and stunting. 
When this happens to female children, they also 
risk becoming energy-deficient pregnant women 
and giving birth to children with even worse 
conditions. It eventually becomes a vicious cycle 
of malnutrition.50 

The results of this study are intended to be 
used to develop interventions to address the 
problem of anemia among young pregnant 
women in Indonesia. Solving the anemia problem 
is insufficient with nutritional programs because 
its etiology is very complex. Furthermore, the 
public must be educated and counseled on food 
issues in general. It is related to both the quantity 
and the quality of food. Mothers must be educated 
about various types of food, their nutritional 
composition, processing methods, and serving 
methods to satisfy their families' nutritional 
demands adequately. Local food is recommended 
since it is also less expensive, nutritious, tasty, and 
provides a broader range of options. It is crucial to 
the program's future sustainability.51 Interventions 
to improve mothers' nutritional condition should 
begin before pregnancy starting during childhood 
or youth.

The government must carry out non-nutritional 
activities as well as nutritional ones, such as 
environmental, social, economic, and cultural 
interventions. These interventions involve 
many stakeholders, such as health workers, 
community members and leaders, religious 
leaders, government officials, and the private 
sector.4 The community, especially brides-to-be, 
young couples, and their parents, must be educated 
about the importance of prenatal check-ups from 
the beginning of pregnancy. All pregnant women 
should have their hemoglobin levels checked at 
the initial visit to detect anemia early and receive 
prompt management. The support of health 
personnel and families is critical in ensuring 
that young pregnant women receive appropriate 
nourishment for both the mother and the fetus. 
Pregnant women's consumption of iron-folic acid 
supplements should also be monitored, given 
Indonesia's high incidence of anemia. The WHO 
recommends that pregnant women with anemia 

take a double dose of IFAs, counseling, and re-
monitoring at their next ANC visit.43 Since anemia 
has a very complex etiology, it is equally important 
to fulfill nutritional needs, detect, and manage the 
etiology of anemia in girls from an earlier age. 

The limitation of this study is that, despite 
the broad coverage of 34 provinces, the number 
of participants who fit the criteria needs to be 
increased. Few pregnant women in the 2018 
Riskesdas study had their hemoglobin measured. 
Exploring other causes and factors of anemia in 
young pregnant women using larger samples 
presents both an opportunity and a challenge 
for further research.

CONCLUSION
The prevalence of anemia among young 

pregnant women (15-24 years old) in Indonesia 
was 36.2%. The incidence of anemia is significantly 
related to gestational agewith the highest risk 
occuring during the first trimester, followed by 
the second and third trimesters. Factors such as 
low education level, living in rural areas, residing 
far from health facilities, not working, not having 
an MCH handbook, not receiving supplementary 
food during pregnancy, and chronic energy 
deficiency tend to slightly increase the risk of 
experiencing anemia during pregnancy. These 
findings emphasize the necessity of early and 
comprehensive anemia prevention activities, 
including education, nutritional support, equal 
access to health care, and socioeconomic 
improvements. Hemoglobin measurements for 
anemia screening in young pregnant women 
should be performed at the initial phase of the 
pregnancy. ANC visits should be optimized to 
evaluate the symptoms and indicators of anemia. 
The support of closet family members is critical, 
as young pregnant women are highly dependent 
on those around them.
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