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Background and Objectives: Despite enduring efforts in Indonesia to eliminate anemia in pregnancy, it remains
a major nutritional problem. Its nutritional contributors were reevaluated. Methods: A tnelaranalysis of reports
on anemia during pregnancy in Indonesia from January 2001 to December 2019 in the PubMed and ProQuest da-
tabases was conducted. Pooled ORs were obtained in fixed- and random-effects models. Funnel plots and Egger’s
and Begg's tests were used to evaluate publication bias. Review Manager 5.3 and Stata version 14.2 were used
for analysis. Results: A total of 2.474 articles were appraised. Systematic review and meta-analysis were per-
formed on 10 studies including 4.077 participants. Chronic energy deficiency had the highest OR for the risk of
anemia (3.81 [95% Cl: 2.30-6.14]) followed by greater parity (OR 2.66 [95% Cl: 1.20 5.89]), low education
level (OR-2.56 [95% Cl: 1.04 6.28]). and limited health knowledge (OR-1.70 [95% Cl: 1.17 2.49]), whereas
older age and inadequate iron supplementation were not apparently associated with maternal anemia (p > 0.05).
Conclusion: Future policies and strategic action to reduce nutritional anemia during pregnancy in Indonesia
should increase emphasis on local nutritional epidemiology to establish the pathogenesis ofanemia aid the validi-
ty of xland«alonc sinele-munent interventions. Attention to chronic energy deficiency as a barrier to preventing
anemia in prejarancy may be necessary to enable health workers and women at risk to be better informed in their

efforts.
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INTRODUCTION

Anemia is a main cause of morbidity and mortality in
pregnant women worldwide. Globally. 40% of pregnant
women have anemia.” Studies have indicated that anemia
is a serious hcalllQroblem among pregnant women, with
a prevalence of 66.2% in Sudan. 25.2fj§ in Northwest
Ethiopia, 90.5% in Pakistan, 84.5% in India. 40.4% in
Southeastern Nigeria, and 22.0% in Uganda.7 7The Indo-
nesia Basic Health Research 2018 survey reported that
anemia occurred in 48.9% of pregnant women and was
the most common among those aged 15-24 years.*

The mitigation of anemia during pregnancy in Indone-
sia and elsewhere may be limited by the widespread as-
sumption that anemia is primarily caused by iron defi-
ciency despite its likely multtfactorial etiology: therefore,
it is managed using a single-micronutrient approach with
iron supplements, excluding other contributors. Risk fac-
tors might include age, a background dietary pattern with
compromised nutrient bioavailability, chronic energy
deficiency, parity, education level, iron supplementation,
health knowledge, prenatal care, preconception and inter-
current health status and comorbidities such as menorrha-
gia, inflammatory and infectious diseases, and inherited
hemolytic disorders such as glucose-6-phosphate dehy-
drogenase (G-6-PD) deficiency and hemoglobinopa-

thies.”' Il Anemia in pregnant women in Indonesia has
unique risk factors that might differ from that in pregnant
women in other countries.

Despite efforts to prevent maternal anemia through ma-
ternal and child health programs and iron tablet supple-
mentation, its incidence remains high. Other unaddressed
factors may play a role. A meta-analysis of available re-
ports in Indonesia might increase understanding on the
putative multifactoriality of anemia in pregnancy and
inform policies and strategic actions for its mitigation.

MATERIALS AND %[ETHODS
Study design and research sample
This meta-analysis complied with the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis
(PRISMA) Statement. : The samples in this study were
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research articles published from January 2001 to Decem-
ber 2019 in the PubMed and ProQuest online databases.
In each study, we identified risk factors for maternal
anemia in Indonesia.

Operational definitions

Independent variables in this study were risk factors for
maternal anemia, and the dependent variable was mater-
nal anemia. Chronic energy deficiency was defined as a
measured mid upper arm circumference of <23.5 cm.

Research procedure
First, data were collected from published research articles
that identified the risk factors for maternal anemia in In-

—
Il

Figure 1. Publication selection protocol.

donesia in the PubMed and ProQuest online databases
(Figure 1).

Tire following keywords were used to search titles and
abstracts in the literature: (“risk factors" OR “determinant
factor™ AND ("anemia”) AND (“Indonesia"). A total of
2.474 articles were identified by searching the titles, ab-
stracts. and full text of articles.

Articles were excluded if (a) maternal anemia was not
an outcQe, (b) they were not cross-sectional studies, or
(c) they included insufficient data for extraction,

Data collection technique
Data were collected in an online search. The collected
data were limited to articles published in English and in-
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donesian that presented original research. The publication
dates of articles were limited to January 2001 -December
2019. Research participants were limited to humans only.
Unique articles with conceivably significant titles were
inspected, whereas insignificant articles were excluded.
The full text of possibly significant unique articles was

evaluated, after which nonessential articles were excluded.

Inclusion criteria were research articles on risk factors ibr
maternal anemia in Indonesia with a cross-sectional and
observational analytical study design. Articles were ex-
cluded if (a) the inclusion criteria were non tilltilled, (b)
their lull text was unavailable, or (c) data provided in text
were insufficient for extraction. The original author name,
study location, study type, number of samples, and risk
fafrs were also collected from the articles.

Information from all articles that fulfilled the inclusion
criteria per a standardized protocol was carelitily extract-
ed by two investigators, and contradictions were settled
by three different investigators. The Newcaslle-Ottawa
Qiality Assessment Scale (NOS) was used to evaluate the
quality of research articles. Articles were categorized as
having poor (scores 0f0-3), moderate (scores of4-6). or
high quality (scores of 7-9).11

Data analysis

Data analysis was conducted to obtain the pooled and
combined ORs of collected articles. ORs with 95% Cls
were utilized to pool results. These tests revealed articles
with the minimum statistical power and small sample
sizes that had significant heterogeneity (/- >50%). Arti-
cles with significant heterogeneity were assessed using a
random-effects ||d el. and those with homogeneity were
assessed using a fixed-effects model. Review Manager
5.3 was used for data analysis Publication bias was as-
sessed using(|gger's and Begg's tests and graphed on
funnel plots. A two-tuiledQ value of <0.05 indicated sig-
nificant publication bias. Stata version 14.2 was used to
analyze publication bias.

RESULTS

Table 1 lists the results of the analysis of 10 studies in-
cluding 4,077 pregnant Indonesian women evaluated for
presumed maternal anemia and its potential risk factors.
Covariates included older age, limited education, limited
knowledge, inadequate iron supplementation, greater
parity, and chronic energy deficiency.

As illustrated in Figure 2. chronic energy' deficiency
had die highest OR (OR=3.81 [95% Cl 2.36-6.14]). fol-
lowed by greater parity (OR=2.66 [95% Cl 1.20-5.89]).
limited education (OR=2.56 [95% Cl 1.04-6.28]). and
limited knowledge (OR=1.70 [95% Cl 1.17-2.49]). Older
age and inadequate iron supplementation were not associ-
ated with maternal anemia (/2 ().05). Older age, limited
education, inadequate iron supplementation, and greater
parity exhibited heterogeneity in terms ofthe risk of ma-
ternal anemia (puaav?a,cii* <0.05: /' >50%), indicating var-
iation in research on maternal anemia. Limited
knowledge and chronic energy deficiency exhibited ho-
mogeneity in research on anemia (pi™edHiy >0.05; 1
<50%); therefore, in population-level analyses, the results
regarding these risk factors were consistent despite differ-
ences in time, place, and conditions.

Figure 3 indicates the heterogeneity of older age. lim-
ited education, inadequate iron supplementation, and
greater parity in research on maternal anemia because the
plot is asymmetrical about the vertical line. However, the
tunnel plots confirmed that limited knowledge and chron-
ic energy deficiency were homogeneous in research on
maternal anemia because the plot was symmetrical about
tile vertical line.

Figure 4 presents publication bias among studies on
risk factors for iron-deficiency maternal anemia in Indo-
nesia. These funnel plots were then tested using Egger’s
and Begg's tests (Table 2).Q

Table 2 indicates that Egger's and Begg's tests re-
vealed no significant publication bias in included studies
(»>0.05).

DISCUSSION

Among the prospective determinants of anemia during
pregnancy in Indonesia, chronic energy deficiency had
tile highest OR. followed by greater parity, limited educa-
tion, and limited knowledge. The Indonesian Ministry of
Health has supported iron tablet distribution to pregnant
mothers tor generations. Baseline Health Research’42'
reports have considered these efforts to be successful
when more than 80% o fmothers receive 90 iron tablets in
tile final trimester, but some studies have indicated that
compliance with tablet consumption is low.2627

Current situation of maternal nutritional anemia in
Indonesia

The results of this study demonstrated the situation of
iron-deficiency anemia in pregnant women in Indonesia.
Systematic reviews and meta-analyses have revealed
problems of low knowledge among pregnant women on
maternal anemia in terms of its impact and prevention as
well as chronic energy deficiency.

Limited knowledge among pregnant women on anemia
prevention is evident in Indonesian Basic Health Re-
search reports, which have demonstrated that approxi-
mately 40% of pregnant women receive information on
pregnancy complications and 60% receive iron tablets
usage services. Nevertheless, not all pregnant women
who receive iron tablets consume them correctly, and
more than 90% of pregnant women are not reached.2425
Moreover, iron deficiency may or may not be a cause of
their anemia. Women are held accountable for managing
and preventing maternal anemia even though its epidemi-
ology and pathogenesis are inadequately understood and
presumptive. The extent to which a woman's diet is suffi-
cient. whether her iron bioavailability is questionable, and
whether nutrient loss or comorbidities are present remain
largely unknown, ifnot ignored, hi reality, women in the
reproductive age group and preconceptionally are ill pre-
pared in nutritional health. They' also have compromised
intrapartum support services because of the narrow as-
sessment ofnutritional and nonnutritional risks.

Chronic energy deficiency in pregnant women may re-
sult from low awareness of the importance of dietary
quantity and quality during pregnancy.27 In the first tri-
mester, pregnant women often experience nausea or vom-
iting with decreased (bod consumption, meaning that the
needs of the mother and fetus are not A study
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Table 1. Systematic review ofrisk factors lor maternal anemia in Indonesia

First author
Ajietal"

Seu et alH

Diana et all5

Lestari etal"”

Anietal'T

Lisfi et allKK

Mari/.alv

Opitasari et al20

Ristica el al-’1

Suega et al~

Total

Region
Padang

Kupang, West Timor

Madura

North Sumak-ra

Bull

Padang

Lampung

Two hospitals in Jakarta

Pekanbaru

Bali

Study type
Cross sectional study

Cross sectional study

Cross sectional study

Cross sectional study

Cross sectional studv

Cross sectional study

Cross sectional studv

Cross sectional study

Cross sectional study

Cross sectional study

Patients characteristic
Women in early pregnancy

Pregnant women who
visited antenatal care in
PHC Facilities

Anemic pregnant women

Not available

Women with a year
postpartum period

Mother’s third trimester
ofpregnancy

Pregnant women who
visited independent
Midwi fery

Mi>ther’s third trimester
ofpregnancy

Pregnant women

Not available

Sample size
176

252
140

163

44

102

1,202

212

1,684

4.077

NI Lipoeto, Masrul and RD Nindrea

Risk factors
Socioeconomic,
knowledge. Pre-pregnaney
BMI status, Fe tablets con-
sumption

Underweight chronic
energy deficiency

Dietary diversity

Knowledge, parity and
chronic energy deficiency

Paritv.. chronic energy
deficiency

Fe tablets consumption

Level of education, social
and economic

Parity, age

Level ofeducation.
knowledge. Fe tablets
consumption, chronic
energy deficiency, age

Educational background.
Fe tablets consumption

Anemia parameter
Hb<llgdL

1» <10.5 g/dL

Hb <10 g/dL
1Ih <11 g/dL

Hb <11 gdL

Bb <11 g/dL

1* <11 g/dL

Hb <11 g/dL

tfli<ll g/dL

Hb <11 g/dL

NOS: Newcastle-Ottawa Quality Assessment Scale; articles were classified as having poor (scores 0f0-3); moderate (scores 0f4-6); and high quality (scores o ff-9).

Iron deficiency
N/A

Shine and Lai index
(SLD >1.530

N/A
N/A

N/A

N/A

N/A

N/A

N/A

Ferritin serum <20 gg L

NOS
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Anemia Non anemia 0Odds Ratio Odds Ratio
Study oi Subgroup  Events Total Events Total Weitjlit MH, Random,95% Cl Year MH. Random. 95% CI
1.1.1 Otdei age
Ristica 2013 84 121 48 91 40 2% 2.03(1 16, 358] 2013
Opitasari 2015 101 405 178 797  59.8% 1.1610.87,1.53] 2015
Subtotal 195% Cl) 526 888 100.0% 1.45(0.84, 2.50]
Total events 185 226
Heterogeneity. Tau’ =011; Chi* =3 09. df= 1 (P =0 08). I =68%
Testfor overall effect: Z=1 34 (P=018)
1.1.2 Limited education
Suega 2002 424 858 354 826 44.1% 1.30 (1.07,1 58} 2002 m
Ristica 2013 87 121 40 91 381% 3.26[1.84,579! 2013
Mama 2016 1 16 3 14 17.8% 8.0711.54, 42.32) 2016
Subtotal 195% Cl) 995 931 100.0% 2.56(1.04, 6.28]
Total events 522 397
Heterogeneity Tau*= 0 47. Chi* = 13.00. df= 2 <P=0002). ~ 85%
Test for overall effect Z= 2.05 (P = 0 04)
1.1.3 Limited knowledge
Ristica 2013 83 121 48 91  455% 1.96 11.11. 3.44) 2013
Lestari 2018 27 57 26 83 297% 1.97 (0.98, 3.96) 2018
Aji 2020 54 67 86 109 249% 1.11 [0.52. 2.38] 2020
Subtotal |95% CI) 245 283 100.0% 1.70(1.17, 2.49]
Total events 164 160
Heterogeneity Tau*= 0 00. Chi*= 1 62. df= 2 <P=0 45). J=
Test for overall effect: Z= 2.75 (P= 0.006)
1.1.4 inadequate won supplementation
Suega 2002 94 170 663 1475 341% 1.51 [1.10,2 08] 2002
Ristica 2013 86 121 39 91 333% 328[1.85.5.80] 2013
Aji 2020 20 67 94 109 325% 0.07 (0.03,0.14] 2020
Subtotal (95% CI) 358 1675 100.0% 0.71(0.12.4.34}
Total events 200 796
Heterogeneity Tau*= 2 46, Chi*:=69.92. df= 2 (P <0.00001), *=97%
Test for overall effect: Z= 037 (P =0.71)
1.1.5 Oieatei parity
Ristica 2013 95 121 40 91 28 2% 466 [2.56, 8 49] 2013
Opitasari 2015 302 405 551 797  32.3% 1.31 [1.00,1.71) 2015
Ani 2018 15 100 2 63 152% 538[1.19. 24 40] 2018
Lestari 2018 16 57 12 83 24.4% 231 [1.00. 5.36] 2018
Subtotal (95% Cl) 683 1034 100.0% 2.66(1.20. 5.89]
Total events 428 605
Heterogeneity: Tau*= 0 49; Chi** 17.22. df= 3 (P =0.0006), P= 83%
Test for overall effect Z= 2.42 (P =0 02)
1.1.6 ClHonic eneiqy deficiency (CED) wheie MUAC <23.5cm
RiSffc* 2013 9% 121 42 91 629% 4.48(2.45,8,191 2013
Lestari 2018 15 57 9 83 277% 2.94 11.18. 7.29] 2018
Seu2019 4 35 3 67 94% 2,7510.58,13.06] 2019
Subtotal (951, Cl) 213 241 100.0% 3.81 [2.36,6.141
Total events 115 54
Heterogeneity Tau*= 0 00, Chi’ =0.76,(If =2 (P = 0 68), !*=Q%
Test for overall effect Z= 5.48 (P * 0.00001)

001 0.1 10

Anemia Not anemia

Figure 2. Meta-analysis o fthe likelihood ofanemia in pregnancy by maternal and child clinical metrics.

conducted in West Sumatra. Indonesia.'0 reported the
nutrient intake of 360 pregnant mothers, indicating that
their energy intake reached only two-thirds of the RDA:
their iron intake was approximately half of the RDA for
Indonesian people. Although their protein intake exceed-
ed the RDA. their intake of folic acid and fiber was more
than a third of the RDA. The study also reported that the
median food intake of pregnant women with chronic en-
ergy deficiency was lower than normal nutritional status

for local dietary patterns. Pregnant women with normal
nutritional status consumed more plant-based foods, meat
fish coconut milk, and dairy products.3l

Chronic energy deficiency and anemia appear to be
concurrent in pregnancy. A reduction in chronic energy
deficiency may also reduce anemia. However, a study
conducted in India'2revealed no significant association of
iron deficiency and energy intake with the risk ofanemia
and chronic energy deficiency. The study suggested that
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— Subgroups

O Older age
O Limited education
A Limited knowledge
nadequate iron supplementation
1 Greater parity

+ Chronic energy deficiency (CEDi where MUAC < 33.5 cm

Figure 3. Funnel plots of risk factors for iron-deficiency anemia in pregnant women in Indonesia.

although diet optimization is obviously crucial hr overall
health, interventions that focus solely on die! may have
limited efficacy in reducing the prevalence ofanemia.

Prenatal care should be personalized to account for
ethnicity, culture, education level, knowledge level on
pregnancy, and diet Educational efforts through increas-
ing communication, information, and education can be
used as a health promotion strategy in primary, secondary
and tertiary education.2 Information media widely used
by health facilities in Indonesia tend to be conventional,
namely involving counseling, brochures, and leaflets. The
current rapid growth of the Internet and social media use
presents an opportunity to disseminate information, in-
crease literacy, and provide education.1l As a result, edu-
cational content can become more engaging by utilizing
interactive media; information can also be more widely
shared and accessible than information shared using con-
ventional methods.

Futurepolicies and strategic actions

Many factors can affect the occurrence of maternal ane-
mia. including chronic energy deficiency, iron deficiency
in the diet, iron malabsorption, and the level of compli-
ance with iron tablet consumption.” 10 These factors are
related lo the knowledge of pregnant women regarding
effects and prevention methods.
Knowledge is a factor that stimulates health behavior. II'
pregnant women understand the consequences o f anemia

anemia and its

and how to prevent it. they will exhibit favorable health
behavior.1®1 For example, the problem of nutritional
anemia among pregnant women in Indonesia is related to
chronic energy deficiency during pregnancy, which is
caused by imbalanced nutrition of both macronutrients
and micronutrients. Consequently, pregnant women are al
risk of nutritional disorders. This condition occurs be-
cause pregnant women have insufficient knowledge on
anemia. 417
Lack of knowledge regarding anemia affects health be-
havior, especially during pregnancy. Consequently, preg-
nant women may have suboptimal health behav ior to pre-
vent anemia in pregnancy. Pregnant women who have
little knowledge on anemia may not have a balanced diet
of macronutrients, micronutrients, and foods containing
iron because of their ignorance both before and duiing
pregnancy. 121

Knowledge regarding anemia can be increased through
counseling based on the characteristics oftarget groups to
ensure thal informational materials can be accepted by all
pregnant women even though their characteristics are
different. For example, providing education to pregnant
women with a low education level requires a different
method from that used to counsel highly educated preg-
nant women. 1435

Policies that can be enacted by the government include
campaigns, advocacy, education, and behavioral change
communications tor the prevention of anemia in pregnant
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Figure 4. Publication bias for studies on the risk factors for iron-deficiency anemia in pregnant women in Indonesia

Table 2. Publication bias among studies based on Egger's and Begg’s tests

Publication bias

Begg’s test Egger’s test
Older age 0.317 0.310
Limited education 0.602 0.216
Limited knowledge 0316 0.290
Inadequate iron supplementation 0.317 0.312
Greater parity 0.497 0.217
Chronic energy deficiency’ 0.602 0.358

p>0.05. no publication bias.

women by using innovative methods and various com-
munication channels. These policies should be aimed at
the systematic and innovative dissemination of iron ane-
mia prevention information to pregnant women to in-
crease awareness and community commitment. This poli-
cy strategy includes (a) involving the community, moth-
ers, and first-level health service facilities in increasing
awareness of iron-deficiency anemia prevention in preg-
nant women and the health benefits for both pregnant
women and babies as well as pregnancy outcomes and (b)
developing nutritional advocacy, communication, and
mass mobilization by using clear and attractive messages
tailored to specific age groups and enacting strategies that
can be used by all stakeholders from the central level,
namely that of the Ministry of Health of the Republic of
Indonesia, to the community health level, namely first-
level health facilities and independent midwives; support

from organizations and all related parties can be dissemi-
nated through innovative communication channels, such
as nonelectronic media and electronic social media.

Action programs to increase knowledge among preg-
nant women, namely in the form of campaigns, adver-
tisements in various media, and collaboration with influ-
ential figures to promote prevention to the target audience
and the wider community, can facilitate the prevention of
maternal ttnemia. Radio and bus advertisements as well as
leaflets, posters, and idol artists promoting anemia pre-
vention in pregnant women improved anemia prevention
in Ethiopia.'5 The use of posters, leaflets, and idol adver-
tisements was effective in reducing the prevalence of ma-
ternal anemia in the Philippines.*7-*

Apart from advertising activities that empower com-
munities are necessary to enable health cadres to recog-
nize. prevent, and manage anemia in pregnant women.
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thereby increasing community-based social support.
Through community involvement and empowerment ef-
forts with health cadres, support for the prevention and
management o f maternal anemia can increase. Communi-
ty empowerment activities to prevent maternal anemia
include increasing the capacity of health cadres and preg-
nant women in first-level health facilities through efforts

to increase knowledge.

Conclusion

In Indonesia, as expected, education level, health
knowledge, parity, and iron supplementation (typically
with folic acid) are associated with maternal anemia. The
strong association of chronic energy deficiency with ma-
ternal anemia compared with any of the other factors in-
dicate the need tor more widespread of health and food
system considerations. Future strategies should engage
women in the reproductive age group by using programs
that optimize general health and nutrition to ensure health
at conception and uncompromised fetal development
throughout pregnancy.
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