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1.28[0.63, 261] 6.52
1.20[1.06, 1.36] 812
113[1.07, 1.19]

Overall 159[1.06, 2.39]
Heterogeneity: T = 0.52, I = 97.84%, H' = 46.34

Testof 8, = ©; Q(14) = 75.84, p = 0.00

Test of group differences: Q.(1)=2.38, p=0.12

T T
1/8 1/2 2 8
Random-effects REML model
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Adjusted Odds Ratio Weight

Study with 95% Cl (%)
High risk bias
Muluneh;2023 —— 580[264, 1274] 6.24
Lake;2019 — 380[151, 957] 573
Kidanto: 2011 . 1200085 170] 7.72
Heterogeneity T = 063, I = 84.52% H’ = 6.46 el 280104, 7.50]
Test of 6, = 8; Q(2) = 16.13, p = 0.00
Low risk bias
Afzal Aghai: 2021 B 1041083, 130] 7.99
Ahankari;2017 — . 025[009, 071] 528
Suryanarayan;2017 - 0.94[ 056, 1571 7.23
AbdelAzi: 2011 —;— 250[1.10, 569] 6.1
Sekhavat:2011 » 140[1.05 187] 785
Abeysena: 2010 B 056[007, 461 253
Elhassan;2010 —— 900[340, 2381] 555
Ganesh;2009 N B 43701231, 826] 680
Ren:2007 [ | 116[1.03, 130] 813
Levy;2005 ] 110[1.05 115 818
Hamalainen:2003 . 1281063, 261 652
Bondevik;2001 [ ] 1201106, 136] 812
Heterogeneity: T = 0.46, 1" = 97.96%, H' = 48.98 < 1391091, 213]
Testof 6, = 8, Q(11) = 52.49, p = 0.00
Overall < 159[1.06, 2.39]
Heterogeneity: T = 0.52, I = 97.84% H’ = 46.34
Test of 6, = 6; Q(14) = 75.84, p = 0.00
Test of group differences: Qu(1) = 1.62, p=0.20

w1 2 8

Random-effects REML maodel
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Adjusted Odds Ratio  Weight

¢

Study with 95% CI (%)
Prospective study or Cohort study

Ahankari:2017 —— 025[009, 071 528
Suryanarayan;2017 -l 094056, 157] 7.23
Abeysena; 2010 = 056[007, 461 253
Elhassan:2010 —— 900[340, 2381] 555
Heterogeneity: T° = 2.17, I' = 90.01%, H = 10.01 ——entl—— 1.10[0.23, 5.23]

Test of 8 = 6 Q(3) = 26.36, p = 0.00

Cross-sectional

Muluneh:2023 —— 580[2.64, 12.74] 6.24
Afzal Aghai:2021 B 1.04[083, 130] 7.99
Lake:2019 - 380[151, 957] 573
Sekhavat:2011 - - 140[1.05 187] 785
Ren;2007 [ | 116[1.03, 1.30] 8.13
Heterogeneity: T = 0.45, I = 95.86%, H” = 24.16 - 1.86[0.99, 3.51]
Test of B = 6 Q(4) = 24.39, p = 0.00
Case-control study or Retrospective study
AbdelAzi:2011 — 250[1.10, 569] 611
Kidanto:2011 g 2 120[085 170] 7.72
Ganesh;2009 = = 437221, 826] 680
Levy:2005 [ | 110[1.05, 115] 818
Hamalainen:2003 —— 128[063, 261 652
Bondevik:2001 [ ] 120[1.06, 136] 812
Heterogeneity: T = 0.20, I = 95.52%_ H* = 22.33 < 155[1.03, 2.34]
Test of 8 = 6 Q(5) = 23.30, p = 0.00
Overall < 159[1.06, 2.39]
Heterogeneity: T° = 0.52, I” = 97.84%, H” = 46.34
Testof B = 8 Q(14) = 75.84, p= 0.00
Test of group differences: Qu(2) =047 p=0.79

v 2 2 8

Random-effects REML model
Sorted by: Year
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Omitted study

Adjusted Odds Ratio
with 95% Cl p-value

Muluneh;2023
Afzal Aghai;2021
Lake;2019
Ahankari;2017
Suryanarayan;2017
AbdelAzi;2011

1.46[1.00, 2.13] 0.050

1.66 [ 1.07, 2.57] 0.024

1.51[1.00, 2.29] 0.050

1.74[1.21, 2.50] 0.003

L ]

1.66 [ 1.08, 2.56] 0.021

1.55[1.01, 2.38] 0.046

Sekhavat;2011 1.62[1.04, 2.52] 0.034
Kidanto;2011 . 1.64 [ 1.05, 2.54] 0.029
Abeysena;2010 . 1.64 [ 1.09, 2.48] 0.019

Elhassan;2010
Ganesh;2009

1.44[1.01, 2.04] 0.044

1.48[0.99, 2.20] 0.054

Ren;2007 . 1.64 [ 1.06, 2.56] 0.028
Levy;2005 . 1.65[1.06, 2.56] 0.026
Hamalainen;2003 . 1.62[1.05, 2.51] 0.030
Bondevik;2001 . 1.64[1.05, 2.55] 0.029

1

Random-effects REML model
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Standard error

Contour-enhanced funnel plot
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. Mulungh

@ Elhassan

Log Adjusted Odds Ratio

1% < p < 5%
BN p > 10%
Estimated O

I 5% <p<10%
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Crude Odds Ratio Weight

Study with 95% Cl (%)
Muluneh;2023 : —— 590311, 11.18] 779
Badi;2021 : —— 359[185 695 765
Afzal Aghai;2021 S B 0.96[0.77, 1.20] 10.29
Figueiredo;2019 :—.— 1.57[1.05 235 9.36
Lake;2019 : | 280[149, 526] 785
Pakniat;2018 | —— 1.80[1.21, 267] 940
Suryanarayan;2017 —-— 1.06[0.66, 1.69] 8.94
Saberi;2015 - 201[087, 464] 651
Yildiz;2014 h 1.08[1.05. 1.11] 10.77
Abeysena;2010 L : 0.68[0.24, 193] 533
Ganesh;2009 | —— 3110197, 491] 902
Bondevik;2001 Tl 1.80[0.85, 3.79] 7.09
Overall : 1.81[1.29, 2.54]
Heterogeneity: 1° = 0.28, I’ = 90.97%, H’ = 11.08 :

Testof 8, =6; Q(11) = 83.59, p = 0.00 |

Testof8=0:z=342,p=0.00 :

va 112 1 2 4 8

Random-effects REML model
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(Pl il Cond) Wgi o2 15 (39 9 30l (9B 0S (o (S Cufe> 09,5 3§ Judxd 9 41 325 —F Jgu

JALU Cond 2 AS‘ML w.z 41.4'3 3 . . el} élm oﬁ)fﬁj 6L‘b .
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Crude Odds Ratio Weight

Heterogeneity: 1~ = 0.07, I = 82.41%, H = 5.68
Test of 0 = 6;: Q(3) = 9.24, p = 0.03

1.24[0.91, 1.68]

Study with 95% CI (%)
<1000
Muluneh;2023 ——590[3.11, 11.18] 7.79
Badi; 2021 —M— 359[1.85 6.95] 7.65
Figueiredo;2019 — 157[1.05 2.35] 9.36
Lake;2019 —— 2.80[1.49, 5.26] 7.85
Suryanarayan;2017 —— 1.06[0.66, 1.69] 8.94
Saberi;2015 —— 2.01[0.87, 4.64] 6.51
Abeysena;2010 ] 0.68[0.24, 1.93] 5.33
Ganesh;2009 —— 3.11[1.97, 4.91 9.02
Heterogeneity: 1° = 0.32, I = 78.55%, H = 4.66 . 2.19[1.40, 3.44]
Test of 8, = 8;: Q(7) = 30.87, p = 0.00
>=1000
Afzal Aghai;2021 s 3 0.96[0.77, 1.20] 10.29
Pakniat;2018 — = 180[1.21, 2.67] 9.40
Yildiz;2014 [ | 1.08[1.05, 1.11] 10.77
Bondevik;2001 —— 1.80[0.85, 3.79] 7.09

N [

-

Overall
Heterogeneity: T° = 0.28, I = 90.97%, H* = 11.08
Test of 8 = 6;: Q(11) = 83.59, p = 0.00

Test of group differences: Q:(1) = 4.25, p = 0.04

Random-effects REML model

1.81[1.29, 2.54]

14 1/2
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Crude Odds Ratio Weight
Study with 95% ClI (%)
High risk bias
Muluneh:2023 —— 5.90[ 3.11, 11.18] 7.79
Lake;2019 —) 2.80[1.49, 526] 7.85
Pakniat;2018 - 1.80[1.21, 267] 940
Heterogeneity: 1° = 0.29, I = 78.58%, H” = 4.67 i 2.99[1.51, 5.95]
Test of 6, = 8;: Q(2) = 9.67, p = 0.01
Low risk bias
Badi;2021 —— 359[1.85, 695 7.65
Afzal Aghai;2021 e 0.96[0.77, 1.20] 10.29
Figueiredo;2019 —— 1.57[1.05, 2.35] 9.36
Suryanarayan;2017 —— 1.06[0.66, 1.69] 8.94
Saberi;2015 —m— 2.01[0.87, 4.64] 651
Yildiz:2014 [ | 1.08[1.05 1.11] 10.77
Abeysena;2010 — . 0.68[0.24, 193] 533
Ganesh;2009 - m 3.11[1.97, 4.91] 9.02
Bondevik;2001 1.80[0.85, 3.79] 7.09
Heterogeneity: 1° = 0.20, I” = 88.71%, H’ = 8.86 1 1.52[1.08, 2.14]
Test of 6. = 6;: Q(8) = 42.14, p = 0.00
Overall o 1.81[1.29, 2.54]
Heterogeneity: 1° = 0.28, I° = 90.97%, H" = 11.08
Test of 8 = B;: Q(11) = 83.59, p = 0.00
Test of group differences: Q=(1) = 3.00, p = 0.08

Random-effects REML model

T T
174 1/2 1 2 4 8

(Pl (il Conand) s 2l )1 b Wi SR 05 (339 9 3000 (9505 09,5 305 Jloni 9 &y -S5 S



Crude Odds Ratio Weight
Study with 95% CI %)

¢

Prospective study or Cohort study

Figueiredo;2019 = = 157[1.05, 2.35] 9.36
Suryanarayan: 2017 —— 106[066, 169] 894
Abeysena:2010 ] 068[024, 193] 533
Heterogeneity' - = 0.04, I° =32 48% H =148 - 1211083, 178]
Testof 6, = 6; Q(2)=3.01, p=0.22

Cross-sectional

Muluneh:2023 ——590[311, 11.18] 7.79
Badi:2021 — B— 359[185 605 765
Afzal Aghai:2021 =R 096[077, 120] 1029
Lake 2019 B 280[149, 526] 785
Pakniat;2018 1.80[1.21, 2.67] 9.40
Saberi 2015 i 201[087, 464] 651
Yildiz:2014 ] 1.08[1.05 111] 1077
Heterogeneity: 1~ = 0.38, I’ =94.29% H° = 17.50 < 205[1.25, 3.36]

Test of 8 = 8, Q(6) = 57.77, p = 0.00

Case-control study or Retrospective study

Ganesh:2009 —— 311[197, 491 902
Bondevik;2001 —— 1.80[0.85, 3.79] 7.09
Heterogeneity: - = 0.05, I° = 33.43%, H* = 1.50 R 257154, 428]
Testof 8 =6, Q(1) = 1.50, p = 0.22

Overall P 1.81[1.29, 2.54]
Heterogeneity' T = 0.28, I° =90 97% H" = 11.08

Test of 8, = 6, Q(11) = 83.59, p = 0.00

Test of group differences: Q.(2) =602, p=005

114 1/2 1 2 4 8
Random-effects REML model
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Crude Odds Ratio

Omitted study with 95% CI p-value
Muluneh;2023 1.62[1.21, 2.18] 0.001
Badi;2021 . 1.71[1.21, 241] 0.002
Afzal Aghai;2021 . 1.94[1.37, 2.75] 0.000
Figueiredo;2019 . 1.84[1.26, 2.68] 0.001
Lake;2019 . 1.74[1.22, 2.50] 0.002
Pakniat;2018 1.81[1.25, 2.64] 0.002
Suryanarayan;2017 . 1.91[1.33, 2.73] 0.000
Saberi;2015 1.80[1.25, 2.59] 0.002
Yildiz;2014 * 1.92[1.35, 2.75] 0.000
Abeysena;2010 o 1.91[1.35, 2.69] 0.000
Ganesh;2009 . 1.71[1.20, 2.44] 0.003
Bondevik;2001 1.81[1.26, 2.62] 0.002

1.20
Random-effects REML model

2.75
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Standard error

Contour-enhanced funnel plot
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Adjusted Odds Ratio Weight

Study with 95% ClI (%)
AbdelAzi;2011 3.20[ 1.53, 6.71] 0.51
Kidanto;2011 e 1.40[1.02, 1.92] 2.79
Abeysena;2010 0.64[0.08, 5.13] 0.06
Ren;2007 1.17[1.08, 1.26]  47.63
Levy;2005 = 1.20[1.10, 1.30]  39.87
Hamalainen;2003 — 1.53[0.88, 2.65] 0.92
Bondevik;2001 - 1.00 [ 0.83, 1.20] 8.23
Overall ¢ 1.18 [1.07, 1.30]
Heterogeneity: T = 0.00, I> = 0.00%, H’ = 1.00
Test of 6, = 8;: Q(6) = 12.60, p = 0.05
Test of 6 = 0: t(6) = 4.27, p = 0.01

8 U4 12 1 2 4

Random-effects REML model
Knapp—Hartung standard errors

02U 91395 9 10l (95 S LTl (gl (SKx (slayloges -V Ui

JPifv vy Chitoyisy dfey p=e/vy ol
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S Dldllas o5 olowd @ azer boadl ol lis
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to VYY) syls 3 (Trivial) jlo (s pmis ab

L oo sboasls byl (Cl7ao: -/of

Adjusted Odds Ratio Weight

Study with 95% ClI (%)
Abeysena;2010 : 0.71[0.08, 6.33] 2.34
Ren;2007 | 1.11[1.03, 1.20]  68.47
Hamalainen;2003 —H- 0.75[0.46, 1.22]  29.19
Overall - 0.98[0.56, 1.72]
Heterogeneity: 1° = 0.04, I = 41.72%, H’ = 1.72 :

Test of 8 = 6 Q(2) = 2.62, p = 0.27

Test of © = 0: (2) = -0.16, p = 0.89

g 4 12 4

Random-effects REML model
Knapp—-Hartung standard errors
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Abstract

Introduction: A baby's birth weight is one of the indicators of knowing the hygiene
and health status of pregnancy period and greatly impacts the occurrence of neonatal
complications as well as his health in adulthood. The present study was conducted with
aim to evaluate the relationship between anemia in pregnancy and the risk of low birth
weight as systematic review and meta-analysis.
Methods: All observational studies published between 2000 and 2024 were searched
in Web of Science, Scopus, PubMed, and Google Scholar databases. The keywords
based on the MeSh included “Birth weight,” Pregnancy, “Pregnant Women,” and
Anemia, combined with the Boolean operators OR and AND. Finally, the articles were
reviewed separately by two independent reviewers to assess their quality (Newcastle-
Ottawa scale) and extract their main findings. Meta-analysis was performed with Stata
software. The heterogeneity of studies was assessed using the 1? index and Cochrane
test. The funnel plot method and Begg & Egger tests were used to evaluate publication
bias.
Results: Finally, 22 studies with a total sample size of 321,231 people were included
in this study. Most of the studies had a high level of methodological quality in terms of
quality assessment. The association between pregnancy anemia and low birth weight
based on the adjusted odds ratio with the value OR = 1.59 (95%CI: 1.06 to 2.39)
showed that in women with anemia pregnancy, the probability of having a low birth
weight baby is 1.59 times higher. Publication bias did not affect the results and no
influential studies were found in the sensitivity analysis.
Conclusion: If anemia occurs during pregnancy, the likelihood of having a baby with
a low birth weight increases. As a result, monitoring mothers from early pregnancy and
diagnosing and treating problems can significantly impact the health of both mother
and baby and reduce healthcare costs.
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