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Introduction:

In 21th Century, Anemia is most known common 

nutritional deficiency diseases globally reported. 

The World Health Organization (WHO) defined 

the anemia in pregnancy as hemoglobin levels 
1less than 11.0 g/dl.  Anemia aects both gender 

male and female, and all age groups. But main 

problem is more prevalent among women that is it 
2, 3

common medical condition in pregnancy.  It 

increases in maternal mortality and morbidity, 

also do low birth weight. Although folic acid, 

vitamins A, C, and B12, as well as vitamins from the 

B-complex group, such as Vitamin B, proteins, and 

amino acids, are crucial in maintaining the 

haemoglobin level, iron deficiency is the major 
4

cause of anaemia.  Anemia aects over two-

thirds of women in underdeveloped nations, 

according to estimates. However, it aects 
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ABSTRACT 
stBackground: In the 21  century, anemia is the most common nutritional 

deficiency globally reported. Anemia aects both genders, male and 

female, and all age groups. But the main problem is more prevalent among 

women, which makes it common medical condition in pregnancy. 

Objective: This study was designed to find the pooled prevalence of 

anemia during Pregnancy in  Pakistan using meta-analysis. 

Methodology: Studies were searched out using dierent key words like 

“Anemia'', “Pregnant women'', “anemia and Pregnant women'', “Anemia 

during pregnancy'', “Anemia and Pakistan'', “Pregnant women and 

Pakistan'' and “Hb level''. The related studies were found by using 

dierent search databases, Google Scholar, PubMed, and Scopus. 

Studies were included if articles had anemia in their title and had full text 

available. We excluded review articles and copyright or where permission 

was required. The pooled prevalence of anemia was found by fixed eect 

and random eect, forest plot and Funnel plots. Other tests were applied 
2to find heterogeneity and publication bias. We considered I  > 75% to be 

high heterogeneity. The P-value less or equal 0.05 was considered significant. Results: The results showed the 

pooled prevalence of anemia among pregnant women was 54.901% using the fixed eect, 62.888% using the 
2random eect. The I  (inconsistency) was found as 99.67%, and Cochran's Q value was significant (p-value < 0.01) 

in the heterogeneity test, which showed huge heterogeneity among these studies. In publication bias, significant 

levels were reported: P = 0.2510 for Egger's test and P = 0.4480 for Begg's test. Conclusion: This meta-analysis 

found the highest pooled prevalence of anemia (54.901%) among pregnant women in Pakistan. The health 

department, policymakers, nutritionists, family doctors, and gynecologists should put a serious focus on reducing 

anemia among pregnant women.

META-ANALYSIS



5
pregnant women more frequently.  Poor foetal 

iron storage caused by anemia in late pregnancy 

are considered to permanently change the iron 

content of the brain and the neurotransmiers in 
6foetuses and newborns.  In developing countries, 

the main cause of anemia among pregnant 

women is multifactorial and geographic region it 
7

varies.  According to a global prevalence 

research, 41% of pregnant women were aicted, 

compared to 30.2% of non-pregnant women, 

25.4% of school-age children, 23.9% of the 
8, 9

elderly, and 12.7% of males.  

The prevalence of anemia in Pakistan for 

pregnant women living in urban areas is 29% to 50 

% visiting antenatal clinics in a tertiary hospital in 

Karachi, among ever-married women aged from 

15 to 44 years is showed 47% in rural areas and 
10

26% in urban areas.  Globally, during anemia 

during pregnancy understood factors are iron 

d e fi ci ency,  s o ci o e co no m i c  a nd  c u l t u ra l , 

hookworm and malaria like parasitic disease, and 

women immune deficiency virus infection. Other 

contributing factors like family history and poor 
11hygiene may lead to infections.  

According to WHO, in 2011, the prevalence of 

maternal anemia was 38.2% in worldwide.  In 

North America is its prevalence reported less than 

20%.Dierent continents showed dierent 

prevalence of anemia like Europe (24.5%), Asia 

(39.3%), Latin America & Caribbean region 

(28.3%), Oceania (29%), and Africa (44.6%).  
12 

Currently, most of pregnant women are suering 

from anemia. Anemia not only aects mother's 

health but also produce defects during child 

growth. The anemic mother and child care is more 

diicult than other disease.  In this study, we did a 

systematic review and meta-analysis on 

Prevalence of Anemia in Pregnant women in 

Pakistan.

Materials and Methods

Reporting:

This study was designed according to PRISMA 

guidelines for reporting systematic reviews and 

meta-analysis (Figure 1).

Search Strategies:

Studies were searched out with using dierent 

key words “Anemia'', “Pregnant women'', “ Anemia 

a n d  P r e g n a n t  w o m e n' ' ,  “A n e m i a  d u r i n g 

pregnancy'', “Anemia and Pakistan'', “Hb level'', 

and “Pregnant women and Pakistan''. The related 

studies were found by using dierent search 

databases, Google Scholar, PubMed, and Scopus

Selection criteria:

Studies were included if: (1) prevalence of Anemia 

in pregnancy in their title, (2) the full-text was 

available (3) Anemia diagnosis by Healthcare 

professional supervision .We excluded studies 

review articles and copyright or permission 

issues.

Data extraction:

A pre-designed data extraction form was used to 

extract information on the following variables: 

Author (Publication year), sample size, cases N), (

prevalence rate, and city name.

Statistical Analysis:

After literature collection, studies data was 

e n t e r e d ,  m a n a g e d  a n d  a n a l y ze d  u s i n g 

''Medcalc''. The application “Meta-Analysis of 

proportion” was used to conduct whole analysis. 

The pooled prevalence of anemia was found by 

fixed eect and random eect along with forest 

plot and Funnel plots were used. Other tests were 

applied to find heterogeneity and publications 

b i a s .  We  c o n s i d e r e d  I 2  >  7 5 %  a s  h i g h 

h e te r o g en e i ty.  T h e  P - va l u e  ≤  0 . 0 5  wa s 

considered as significant.  
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in heterogeneity test which showed huge 

heterogeneity among these studies (Table 3).  In 

publication bias, significant levels found in P 

value- 0.2510 for Egger's test and Begg's test, P = 

0.4480 (Table 3).

Fig. 1: PIRSMA Diagram for Inclusion of Studies.

Results:

This study selected total 34 researches for 

analysis. By adding all the sample sizes, total 

sample of pregnant women was calculated 33918. 

The maximum sample size was 14800 and 

minimum sample size was 50 reported. Out of 34 

studies, maximum prevalence of anemia was 91 

and minimum was 10.5 observed. The pooled 

anemic pregnant women cases reported 

18733(55.23%) out of total studies sample size 

33918. After meta-analysis, results showed 

pooled prevalence of anemia among pregnant 

women was 54.901% using fixed eect, 62.888% 
2

u s i n g  r a n d o m  e  e c t  ( Ta b l e  2 ) .  T h e  I  

(inconsistency) was reported 99.67% and 

Cochran's Q value was significant (p-value < 0.01) 

52

Sr.
No.

Study name Total
number

N Preva-
lence

Trimester

1 Christian al., 2009 6288 663 10.5 3rd

2 Mahmood et al., 2014 100 22 22 All

3

4

Naz and Begum
et al., 2013

810 440 54.3 All

Batool et al., 2010 400 170 42.3 All

5 Qureshi et al., 2003 150 68 45 All

6 Nazir et al., 2011 14800 9600 60 All

7 Zaheer et al., 2015 103 64 62.1 3rd

8 Ullah et al., 2013 210 142 67.6 All

9 Umar et al., 2015 132 41 68.33 All

10 Ijz et al., 2016 200 141 70.5 All

11 Shahani et al., 2012 310 220 71 All

12 Rizwan et al., 2010 500 375 75 1st

13 Anjum et al., 2015 100 75 75 All

14 Abbassi et al., 2009 263 208 79.1 All

15 Haq et al., 2014 1000 910 91 All

16 Baig-Ansari et al., 2008 1,366 1236 90.5 All

17 Khan et al., 2020 280 95 33.93 All

18 Nisar et al., 2017 150 112 74.8 All

19 Khalid et al., 2017 196 126 64.3 2   &nd 3rd

3rd

20 Baksh et al., 2019 1250 700 56 All

21 Rehman rt al., 2018 360 187 52

22 Bibi et al., 2019 625 350 56 All
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In this study, total 1584 studies were selected. 

After screening base on inclusion criteria, 34 

studies were shortlisted.These studies 2003 

f r o m  i n  2 0 2 1 ,  6 ( 1 7 . 6 % )  w e r e  f r o m 

2017,2019,4(11.7%)were from 2020,3(8.8%) from 

2015 and 2(5.8%) from 2009,2010,2013,2014, 

2016, 1(2.9%) each from 2003,2008,2011,2012  

and 2018 for Prevalence of Anemia in Pregnant 

women in Pakistan. In 2003, Qureshi et al found 

the prevalence of Anemia in Pregnant women. 
rd

They selected 150 pregnant women from 3  

trimester for their study. In their study, 68 out of 
13150(45%) prevalence were reported.  After Baig-

Ansari et al in 2008, 1366 huge sample size was 

taken for the study. In their study, 1236(90.5%) 
14prevalence was found.  In 2009, there were two 

studies Christian et al  and Abbassi et al 

conducted for prevalence of anemia.  Their 

results are for anemia prevalence 10.5% and 79.1% 
15, 16

respectively.  Next year 2010, Batool et al and 

Rizwan et al did studies on all trimester pregnant 

women. Their findings are 42.2% and 75% 
17, 18respectively.  In 2011, one study was selected 

for this study. Nazir et al selected 14800 pregnant 

women from trimester. They found out (60%) 
19prevalence of anemia among them.  Shahani et al 

( 2012) found prevalence of anemia 220(71%) 
20

among 310 pregnant women.  For 2013 year 

studies, Naz and Begum et al and Ullah et al did 

study. They found out 54.3% and 67.6% among all 
2 1 ,  2 2

tr ismester pregnant women.  In  2014, 

Mahmood et al and Haq et al finding were 22% and 
23, 2491% respectively.  There are three studies 

Zaheer et al, Umar et al and Anjum et al selected 
rdfor 2015 year. Zaheer el al did study among 3  

trimester pregnant women and remaing two take 

all trimester pregnant women. For their results, 
25-27

62.1%, 68.33% and 75% reported respectively.  

In 2016,  two researchers did studies for 

prevalence of anemia among pregnant woman in 

Pakistan. The Ijaz et al and Khaskheli et al found 

70.5% and 55.73% prevalence among all trimester 
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their meta-analysis, the frequency was 36% in 

East Africa and 22% in high-income areas. Anemia 

was present in 31.66% of pregnant women in 
49

Ethiopia, according to another meta-analysis.  

According to their research, anemia aected 

roughly one third of pregnant women in Ethiopia. 

They discovered other relationship variables in 

their meta-analysis, including pregnancy-

interval malaria infection, residency throughout 

pregnancy, and anemia and gravidity. It is 

important to place special focus on areas where 

anemia is more common among expectant 

mothers. To lower the high frequency of anemia 

among pregnant women, the responsible 

authority should take action on the variables that 

have been identified. In Current meta-analysis, 

we found the pooled prevalence of anemia among 

pregnant women i.e: 54.901% using fixed eect, 
262.888% using random eect, I  (inconsistency) 

99.67% in heterogeneity test which showed huge 

heterogeneity among these researches. .  For 

publication bias, significant levels reported in  P = 

0.2510 for Egger's test and P = 0.4480 for Begg's 

test reported.

Conclusion:

This meta-analysis found one of highest pooled 

prevalence 54.901% of anemia among pregnant 

women in Pakistan. The health department policy 

makers, nutritionists, family doctors and 

gynecologists should put a serious focus on 

reducing anemia among pregnant women. The 

early screening in unmarried teenagers, nearly 

married and married women will help to reduce 

risk factors leading to anemia during pregnancy. 

By reducing anemia among pregnant women can 

results in healthy life of mother-child, and 

significantly reduced mortality and morbidity 

rates of mother and child in Pakistan.
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2 8 ,  2 9
pregnant women.  There are six studies 

conducted in 2017. The Khalid et al and Akram et al 
nd rd

did their study among 2  & 3  trimester pregnant 
30,31

women.  Others Nasir et al, Jahan and Siddiq et 

al,Akram et al, Aaullah et al and Shams et al take 

all trimester pregnant women. In their results, 

Nasir et al (74.8%), Khalid et al (64.3%), Jahan and 

Siddiq et al (71.35%), Akram et al(84%), Aaullah 
31-35et al( 59.2%) and Shams et al(76.7%) reported.  

In 2018, Rehman et al found 52% prevalance 
rd 36

among 3  trimester.  In 2019, six studies included 

for this study. Ullah et al found prevalance  57.7% 
nd rd 

among 2  & 3 trimesters, Baksh et al (56%), Bibi 

et al (56%),Qamar et al(86%),  Hussain and 

Younise et al (58.2%) and Saqib et al(89%) 
37-42reported.  In 2020, fours studies were reported 

for prevalance of anemia. They all take sample 

form all trismester pregnant women. The Khan et 

al (33.93%), Anwar et al (69.5%), Balouch et 
43-46

al(35.2%) and Qazi et al (82.3%) reported.   

This systematic review and meta-analysis was 

done to determine the aggregate prevalence of 

anemia among pregnant women in Pakistan 

based on previous studies.  According to the 

pooled meta-analysis of this research, anemia 

was prevalent among pregnant women in 

Pakistan at a rate of 54.901%. Over the past two 

decades, the anemia rate has grown, which has 

raised the morbidity in mother and child health. 

According to the research, anemia is more 

prevalent in Pakistan's rural than urban areas. The 

increasing ratio can be aributed to imbalanced 

d i e t  a n d  i n a d e q u a t e  e c o n o m i c  s t a t u s 

inequalities.  In 2011, WHO issued the prevalence 

of maternal anemia was 38.2%. By comparing 

pregnant and non-pregnant women there is 

anemia dierence between them. The worldwide 

41% anemia reported in pregnant women and 

30.2% anemia reported in non- pregnant 
4 7 ,  4 8

women.  In 2011,  a  meta-analysis was 

conducted to follow the global trend in anemia. 

Their study showed that 38% pregnant women 

suered from anemia. Additionally, according to 
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