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ABSTRACT

Anemia in pregnancy is an important health problem with multifactorial determinants and potential
adverse effects on maternal and fetal health. This narrative review aimed to review and synthesize evidence on
factors associated with anemia among pregnant women. The PEO framework was used to define the review
question and scope. Studies published from January 1, 2021, to December 31, 2025, were searched in
PubMed, Scopus, CINAHL, ScienceDirect, the Cochrane Library, Google Scholar, and ThaiJO. A total of 1,620
records were identified. After duplicate removal, title and abstract screening, and full-text eligibility assessment,
12 studies were included in the narrative synthesis. Study selection, data extraction, and quality appraisal were
independently conducted by two reviewers, with disagreements resolved through discussion and consensus.
Analytical cross-sectional studies were appraised using the JBI Critical Appraisal Checklist for Analytical Cross-
Sectional Studies, whereas the longitudinal study was appraised using the JBI Critical Appraisal Checklist for
Cohort Studies. Data were analyzed using narrative synthesis combined with thematic analysis. Five groups of
associated factors were identified: nutritional and health behavioral factors; obstetric and reproductive factors;
socioeconomic factors; healthcare access factors; and infection and health-related factors. Factors most
frequently reported with relatively consistent directions of association included non-receipt or irregular use of
iron—folic acid supplementation, short interpregnancy interval, third-trimester pregnancy, bleeding during
pregnancy, and inadequate or low-diversity dietary intake. Low income, rural residence, limited knowledge,
inadequate antenatal care follow-up, malnutrition, malaria, and hookworm infection were also reported, although
the consistency and applicability of these findings varied across settings. Most included studies were cross-
sectional; therefore, the findings indicate associations rather than causal relationships. Antenatal care services
should adopt comprehensive risk assessment, monitor hemoglobin levels and adherence to iron
supplementation, assess nutritional and socioeconomic barriers, and investigate alternative causes of anemia

when treatment response is inadequate.

Keywords: Anemia in Pregnancy, Pregnant Women, Maternal and Child Health
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A3190 3 Synthesis of Studies on Factors Associated with Anemia in Pregnant Women

Author/Year, Study Key Findings Research
Country Design/Sample Gap/Recommendation
Yesuf and Cross-sectional, Anemia prevalence was 20.9%. Single-center cross-
Agegniche 286 pregnant Associated factors included hookworm sectional study;
(2021), women infection, malaria history, rural residence, multicenter cohort studies
Ethiopia ° low green-leafy vegetable intake, and are needed.
inadequate additional meals.
Azhar et al. Cross-sectional; Overall prevalence was 62.5%, with a Facility-based sample may
(2021), 424 pregnant higher prevalence in public than private not represent the national
Bangladesh9 women hospitals. Antenatal care and regular iron population; adjusted
supplementation were important. analyses are needed.
Alreshidi and Cross-sectional; Anemia prevalence was 34.1%. Urban-only sample;

Haridi (2021),
Saudi Arabia™

390 pregnant

women

Associated factors included low income,
large family size, high parity, bleeding,
low meat intake, tea after meals, and

previous anemia.

prospective studies
including rural populations
and ferritin testing are

recommended.

Abdu et al. Cross-sectional; Short interpregnancy interval, bleeding Data collected at delivery

(2021), 314 women during pregnancy, low citrus-fruit intake, may not represent earlier

EthiopiaM admitted to a and fewer than three meals per day were pregnancy; prospective
labor ward associated with anemia. follow-up is needed.

Balis et al. Cross-sectional; Associated factors included short birth Single-center study with a

(2022), 456 pregnant interval, having at least two children, low short data-collection

Ethiopieﬂ2 women income, third trimester, and menstrual period; multicenter studies

irregularity.

are recommended.

Amarasinghe

Cohort baseline

Early-pregnancy anemia was associated

Ferritin, infection,

et al. (2022), analysis; first- with nutritional, socioeconomic, and thalassemia, and repeated

Sri Lanka' trimester health-related factors. Hb assessment should be
pregnant women included.

Balcha et al. Cross-sectional; Associated factors included age =30 Possible residual

(2023), 420 pregnant years, rural residence, low income, confounding; predictive

Ethiopia ' women multiparity, short interpregnancy interval, models should be

no iron—folate supplementation, third
trimester, low dietary diversity,

undernutrition, and limited knowledge.

externally validated.

9174190 1SWANUIGININTNTY NVITNEALIDUUNLY

171 14 aULT 3 nsngIAN - AlENEl 2569




~80~

andViriyasirivet

longitudinal; 130

trimester. Irregular iron use and morning

Author/Year, Study Key Findings Research
Country Design/Sample Gap/Recommendation
Lertprasopsuk Prospective Anemia prevalence increased in the third Small, single-center

sample; larger multicenter

2023), pregnant women | sickness were associated with third- studies with adjusted

Thailand'® trimester anemia. analyses are needed.
Abdilahi etal. | Cross-sectional, More than half had anemia. Nutritional, Single-hospital sample;
(2024), pregnantwomen | obstetric, socioeconomic, and antenatal- community-based studies
Somaliland™® attending ANC care factors were associated with anemia. | and additional laboratory

testing are recommended.

Tegegne et al.
(2024),
Ethiopia'’

Cross-sectional;
295 pregnant

women

Anemia prevalence was 24.7%, mostly

mild. Nutritional, obstetric, and antenatal-

care factors were associated with anemia.

Prospective studies
including ferritin, folate,
vitamin B12, and infection

testing are needed.

Lertjitgaroon

Cross-sectional;

Anemia prevalence was 14.7%. Iron

Some findings may reflect

weight gain.

(2024), 211 pregnant deficiency, HbE trait, and beta- coding or selection

Thailand"® women thalassemia trait were identified; age, effects; replication in
gestational age at first ANC, and larger samples is needed.
knowledge were associated factors.

Buala et al. Cross-sectional; Anemia was associated with financial Mainly bivariate analysis;

(2024), 357 pregnant status, gestational age at first ANC, multivariable analysis and

Thailand " women prepregnancy BMI, and gestational differentiation of anemia

causes are recommended.

AN997 4 WARANANTTL92IRY JBI s8ida

Lé”]éﬁ.l :ELLGN/?J JBI'1 |JBI2 (JBI3 |JBI4 [JBI5S |JBI6 [JBI7 |JBIS8 59
1 Yesuf & Agegniche, 2021 Y Y U Y Y Y Y Y 7/8
2 Azhar et al., 2021 Y Y U Y Y Y Y Y 7/8
3 Alreshidi & Haridi, 2021 Y Y Y Y Y Y Y Y 8/8
4 Abdu et al., 2021 Y Y U Y Y Y Y Y 7/8

Balis et al., 2022 Y Y U Y Y Y Y Y 7/8
6 Amarasinghe et al., 2022 Y Y Y Y Y Y Y Y 8/8
7 Balcha et al., 2023 Y Y Y Y Y Y Y Y 8/8
8 Lertprasopsuk & Viriyasirivet, 2023 — — — — — — — — JBI Cohort
9 Abdilahi et al., 2024 Y Y U Y Y Y Y Y 7/8
10 Tegegne et al., 2024 Y Y U Y Y Y Y Y 7/8
11 Lertjitgaroon, 2024 Y Y Y Y Y Y Y Y 8/8
12 | Buala et al., 2024 Y Y U Y Y N Y Y 6/8
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LZ\;’WTLI B:J:Ll,ﬁi\‘i/ﬂ UBI1 UBI2 UBI3 UBI4 UBIS UBI6 UBI7 UBI8 UBI9 UBI10 UBI11 | 994

8 Lertprasopsuk & Viriyasirivet, 2023 Y Y U Y N N Y Y N N N 5/11

(Auvunzaasdyaneninldluniae aun Y = Yes, N = No, U = Unclear Waz NA = Not applicable)

UNAITNIAUBY Lertprasopsuk LA Viriyasirivet (2023) wan19usLid JBI Cohort Studies = 5/11

o [~3 a o v 1 o 6 o A dl o £ dl a o
AzuLY WUdHqauirasnudde Tiun nastiauuainneidnidenidaau nsldlscansananuinibeaiu uay
n123an19elalinanasae CBC nangTetesanssd Anngnresntazlalinanedeaay 6.92 lunisiinassinia
w3n Feela 24.62 WlRIN1aN 3 waviasay 4.3-4.76 lUITULARRA FINTINLINDINTTEANRILAZN9TLLTEN 1

swan llananeduiusiunnglainansulnsunan 3 aemsliinenisinseiisiely

AN9197 5 WARMNANITITHUNE LA AN AN AUTIENI199713498 ( OR, AOR)

Factor Supporting Studies Reported Effect Estimate Consistency
No or irregular iron Balcha; Abdilahi; AOR 4.83-29.59; crude OR 6.75 Consistent
supplementation Lertprasopsuk
Short interpregnancy Azhar; Abdu; Balis; | AOR 2.50-3.32 Highly consistent
nterval Balcha
Third-trimester Azhar; Balis; AOR 2.18-3.25 Consistent
pregnancy Balcha; Abdilahi
Inadequate or low- Yesuf; Azhar; AOR 2.20-15.70 Consistent, but with
diversity dietary intake | Balcha; Abdu wide Cls
Low income Alreshidi; Balis; AOR/ARR 1.76-3.10 Mostly consistent

Balcha; Tegegne

Rural residence Yesuf; Balcha AOR 3.51-6.26 Consistent
Bleeding during Alreshidi; Abdu; AOR 3.13-4.30 Consistent
pregnancy Balcha

History of anemia Alreshidi AOR 3.32 Reported in one

notable study

Undernutrition Balcha AOR 4.09 Reported in one study

Hookworm infection Yesuf AOR 22.90 Reported in one
study; wide CI

Malaria Yesuf AOR 19.62 Reported in one
study; wide CI

Regular meat Abdilahi AOR 0.198 Protective association

consumption reported in one study
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Factor Supporting Studies Reported Effect Estimate Consistency

Limited knowledge Balcha; Lertjitgaroon | AOR 3.19; adjusted OR 0.58 per | Consistent direction of

unit increase in knowledge score | association

Maternal age Balcha; Lertjitgaroon; | Findings varied across studies Inconsistent
Buala

Late initiation of Abdilahi; Findings varied across studies Inconsistent

antenatal care Lertjitgaroon; Buala
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ﬁ"a'&'g‘ﬂ (Conclusions)
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