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Background and Objectives: Iron deficiency Anemia (IDA) in women of reproductive age is a recognized pub-
lic health concern that impairs health and well-being in women and is associated with adverse reproductive out-
comes. In Pakistan there is a dearth of up-to-date information on the prevalence and predictors of IDA. This study 
sought to investigate IDA in Pakistani women. Methods and Study Design: Secondary analysis was performed 
using the National Nutrition Survey in Pakistan 2011- 2012. We used a pre-structured instrument to collect socio 
demographic, reproductive and nutritional data on women. We also collected anthropometric measurements and 
blood samples for micronutrient deficiencies. Univariate and multivariate logistic regression were used to analyse 
the data. Results: A total of 7491 non-pregnant women aged between 15-49 years were included in the analysis. 
The prevalence of IDA was 18.1%. In the multivariate regression analysis; not using iron folic acid supplementa-
tion during the last pregnancy adjusted odds ratio (AOR) (95% CI) 1.31 (1.05, 1.64), a history of four or more 
pregnancies AOR (95% CI) 1.30 (1.04, 1.60), birth interval of <24 months AOR (95% CI) 1.27 (1.06, 1.71), 
household food insecurity AOR (95% CI) 1.42 (1.23, 1.63) and presence of clinical anemia AOR (95% CI) 5.82 
(4.82, 7.02) were significantly associated with increased odds of IDA while with obesity AOR (95% CI) 0.60 (0.4, 
0.88) showed a protective effect on IDA. Conclusion: To reduce IDA in Pakistani women, the country needs a 
multifaceted approach that incorporates iron supplementation, food fortification, improved family planning ser-
vices and efforts to reduce food insecurity. 
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INTRODUCTION 
Iron deficiency anemia (IDA) in women of reproductive 
age is a public health concern that globally affects 17% of 
women including 15% (248 million) of non-pregnant and 
19% (16.2 million) of pregnant women.1,2 Most of the 
burden occurs in the low-resource countries of South Asia 
and Africa largely because of a combination of poverty, 
poor dietary intake, and high burden of disease.3,4 IDA 
impairs health and well-being in women and is associated 
with adverse reproductive outcomes.5-7 Annually it is es-
timated that 22% of maternal deaths and 24% of perinatal 
deaths around the world are attributed to IDA.8 Maternal 
IDA is also associated with congenital birth defects, small 
for gestational age births, low birth weight infants and 
growth impairment in infants, and is a major contributor 
to disability adjusted life years in women.8-10   

The reported prevalence of IDA in Pakistani women is 
between 30-60%.11-17 Pakistan has a high maternal (276 
per 100,000 live births) and perinatal mortality (75 per 
1000 pregnancies)18 and both are associated with acute 
blood loss in situations of chronic IDA.19 IDA also con- 

 
 
tributes to the high numbers of small for gestational age 
births (19.3%) and low birthweight babies (25%) in Paki-
stan.18-20 The available data on IDA prevalence and its 
risk factors in Pakistani women is limited; either because 
the studies are old, in small non-representative samples, 
limited to sub-groups (e.g. only pregnant women) or 
based only on hemoglobin concentrations. The most re-
cent available population based data from Pakistan is 
from the National Nutrition Survey conducted in 2001-
2002 which is more than ten years old.17   

Considering how significant the problem of IDA is, it 
is important that Pakistan has nationally representative 
data to develop local strategies for treatment and preven- 
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tion. This study aims to describe the prevalence and de-
terminants of IDA among non-pregnant Pakistani women 
by conducting a secondary analysis of the Pakistan Na-
tional Nutrition Survey undertaken in 2011-2012.      

 
MATERIALS AND METHODS  
Data source 
We conducted secondary data analysis of the Pakistan 
National Nutrition Survey (NNS) 2011-2012. The NNS 
conducted at the national level by Aga Khan University in 
collaboration with the Federal Ministry of Health in Paki-
stan. The survey was funded by UNICEF and the sam-
pling frame and design of 1500 enumeration blocks for 
data collection was provided by the Federal Bureau of 
Statistics. The data for NNS was collected using a two 
stage stratified survey technique. In the first stage the 
enumeration block was selected randomly assigned by the 
Federal Bureau of Statistics. Each enumeration block was 
mapped and listed before data collection and every 
household was assigned with a household number. The 
listing information was entered in a computer program in 
real time. In the second stage 20 households were select-
ed randomly through a computer generated program from 
each enumeration block for data collection. A total of 
30,000 households were included, 12,360 were urban 
households and 17,640 were rural. One married woman 
of reproductive age (15-49 years) was chosen from each 
selected household. If there were multiple eligible women 
in a household, one woman was randomly selected. The 
total number of respondents was 27,963. 

Data was collected on socio-economic status, maternal 
reproductive history and food security using a pre-
structured and pre-tested instrument. In addition, anthro-
pometric, hematological and biochemical measurements 
of various micronutrients were undertaken. For anthro-
pometric measurements women’s height and weight were 
measured as per WHO guidelines21 and the body mass 
index (BMI) was computed. Blood samples for hemoglo-
bin measurement and micronutrient deficiencies were 
collected using standard venipuncture techniques. The 
blood samples were centrifuged within 30 minutes of 
sample collection at the field site and serum was separat-
ed.  

Serum ferritin concentrations were measured to estab-
lish iron deficiency because it has the highest sensitivity 
and specificity for the detection of iron deficiency.22 The 
ferritin levels were adjusted for C-reactive protein (CRP) 
to take into account that ferritin is an acute phase protein 
and is raised in inflammatory conditions.23 Electro-
chemiluminescence immunoassay and ELISA immunoas-
say were used to measure ferritin levels and CRP levels in 
the serum respectively. The hemoglobin levels were 
measured by using a dual wave length HemoCue 201 
photometer. Hemoglobin concentration was also adjusted 
for altitudes of more than 1000 meters using the CDC 
criteria.24 All survey procedures and activities were moni-
tored by internal and external monitors.  

The ethical review committee of Aga Khan University 
and the National Bioethics committee granted ethical ap-
proval (1736-Ped-ERC-10). Written informed consent 
was obtained from all participants. In cases where the 
mother was illiterate, consent was documented by a 

thumbprint on the consent form and confirmed by a sig-
nature from a literate witness. All the names and personal 
information regarding the participants were kept confi-
dential and data all identifying information was removed 
for analysis. 

 
Description of variables 
IDA status for non-pregnant women of reproductive age 
was the main outcome variable and was defined as having 
the combination of haemoglobin levels of <120 g/L and 
ferritin levels of < 12 µg/L for non-pregnant women.25 
The explanatory variables for analysis were informed by 
the literature and their availability in the dataset and are 
described in Table 1. Variables were grouped into three 
categories; sociodemographic factors, women related 
factors and biochemical factors. Under the household 
category; area of residence which was categorized into 
rural and urban, socioeconomic status which was ascer-
tained by computing the wealth quintiles (from being 
poorest to wealthiest) using the standard demographic and 
health survey tool, and food security status using the 
standard household food insecurity access scale devel-
oped by Food and Nutrition Technical Assistance (FAN-
TA) project26 and categorized as (Food Secure and Food 
insecure) were considered.  

In the women related factors; age, education level as-
certained as completed years of education, BMI calculat-
ed on the basis of height and weight of mother and cate-
gorized as <18.5 underweight, 18.5-24.99 normal weight, 
25-34.99 overweight/obesity and ≥35 severe obesity. 
Presence of clinical anemia observed through physical 
examination of conjunctiva and palms, history of iron 
folic acid supplementation, consumption of meat and 
green leafy vegetables ascertained through standard food 
frequency questionnaire, antenatal care visits, number of 
previous pregnancies, number of previous deliveries, 
birth interval and current pregnancy status were consid-
ered. In the biochemical category zinc deficiency defined 
as serum zinc concentration of <60 µg/dL27 and catego-
rized as deficient and non-deficient and vitamin A defi-
ciency defined as defined as serum vitamin A concentra-
tion of 0.70  µmol/L28 and categorized as deficient and 
non-deficient were considered. 

 
Statistical analysis 
All data analyses were conducted in IBM SPSS version 
1929 using a complex sample procedure to allow for ad-
justments of the sampling design implemented in the sur-
vey. Since IDA was the main outcome measure therefore 
women with results available for both hemoglobin and 
ferritin were included in the analysis. The frequencies, 
along with weighted percentages, were reported for se-
lected predictors and the mean with 95% confidence in-
tervals (CIs) were calculated for the outcomes. The analy-
sis started with simple univariate analysis followed by 
multivariate logistic regression. Unadjusted odds ratio 
with their 95% CIs were reported for the bivariate analy-
sis. Variables significant at p<0.25 were considered for 
inclusion in the multivariate model. Covariates that were 
not significant at the multivariate level were dropped con-
secutively from the model after careful assessment of 
confounding. The final model was selected on the basis of 
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theoretical and statistical significance of predictors. The 
Type 1 error was set at 0.05. The model estimates are 
presented with the adjusted odds ratios (AOR) and 95% 
CI.  

  
RESULTS 
A total of 7491 non-pregnant women were included in the 
analysis and the descriptive findings are shown in Table 2. 
The overall prevalence of IDA was 18.1%. The preva-

lence for ferritin deficiency, vitamin A deficiency and 
zinc deficiency was 26.2%, 40.8% and 42.8% respective-
ly. Among those who were ferritin deficient 1352 (68.9%) 
had low hemoglobin and 612 (31.1%) had normal hemo-
globin. Among study participants 13.2% were less than 
25 years old and 31.1% were older than 34 years. Clinical 
anemia was found in 20.5% and the BMI data showed 
that 16.5% of women were underweight, 20.8% were 
overweight and 10.5% were obese.  

Table 1. Description of explanatory variables used in the analysis  
 

Variables Description 
Sociodemographic factors  

Area of residence Urban and rural 
 

Socio economic status of the household SES was measured as quintiles of a linear index derived from household assets and 
utilities score, the wealth quintiles were divided into five (poorest, poorer, middle, 
richer, richest) 
 

Food security status Food security status was measured by using the standard household food and hunger 
scale developed by Food and Nutrition Technical Assistance (FANTA) project and 
categorized as (Food secure and Food insecure) 
 

Women related factors  
Age Categorized as <25 years, 25-34 years and >34 years 

 

Education Years of education completed (illiterate/years of education) and categorized as illit-
erate, primary or less (1-5 years) middle (6-8 years), matric (9-10 years) and Inter-
mediate and above (>10 years).  
 

Clinical anemia Presence of anemia on physical examination i-e conjunctival and palmar pallor  
(1=yes or 2=no) 
 

BMI Calculated on the basis of height and weight of mother and categorized as <18.5 
underweight, 18.5-24.99 normal weight, 25-29.99 overweight and 30 obesity. 
 

ANC services during last pregnancy Use of ante natal care during  last pregnancy (1=yes; 2=no) 
 

Iron folic acid supplementation  Use of iron folic acid supplements during  last pregnancy (1=yes; 2=no) 
 

Number of previous pregnancies  Number of times women has been pregnant (4 and <4) 
 

Number of previous deliveries Number of previous births (4 and <4) 
Birth interval  Interval from one child’s birth date until the next child’s birth date and categorized as 

<24 months and 24 months 
 

Intake of iron rich food  The data for intake of iron rich food was extracted from the standard food frequency 
questionnaire which was a part of main instrument. The variable was characterized as 
(none, 1-2 times per month and 1 times per week/day)  
 

Intake of meat  The data for intake of iron rich food was extracted from the standard food frequency 
questionnaire which was a part of main instrument. The variable was characterized as 
(none, 1-2 times per month and 1 times per week/day) 
 

Biochemical factors 
Vitamin A deficiency Serum vitamin A concentration of 0.70 µmol/L and categorized as deficient and 

non-deficient 
 

Zinc deficiency Serum zinc concentration of <60 µg/dL and categorized as deficient and non-
deficient 

 
ANC: antenatal care. 

  
Table 2. Background characteristics of sampled women in National Nutrition Survey Pakistan (n=7491) 
 
Variables N % 
Sociodemographic factors   

Residence   
       Rural 4485 69.3 
       Urban 3006 30.7 

Wealth quintiles   
       Poorest 1587 22.5 
       2 1452 20.1 
       3 1533 20.1 
       4 1547 20.0 
       5 wealthiest 1372 17.3 

Food security   
Food insecure 4612 61.6 
Food secure 2879 38.4 
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We found that 54.1% of women had four or more 
pregnancies, 53.9% had four or more deliveries and 
58.7% reported a birth interval less than 2 years. The ma-
jority of women (69.9%) received antenatal care and only 
28.5% received iron folic acid supplementation during 

their last pregnancy. The majority of women came from 
rural areas (69.3%) and 55.1% of them were illiterate. 
Among the study population the two lowest and two 
highest wealth quintiles accounted for 42.6% and 37.3% 
respectively.  Of the sampled women 61.6% reported 

Table 2. Background characteristics of sampled women in National Nutrition Survey Pakistan (n=7491) (cont.)  
 
Variables N % 
Women related factors   

Age (years)   
<25 989 13.2 
25-34 4190 55.7 
>34  2312 31.1 

Education   
Illiterate 4135 55.1 
Primary or less (1-5 years of schooling) 1057 14.1 
Middle(6-8 years of schooling) 683 9.1 
Matric(9-10 years of schooling) 898 11.9 
Intermidiate & above (>10 years of schooling) 711 9.4 

BMI (kg/m2)   
Underweight <18.5 1242 16.5 
Normal 18.5-24.9 3890 51.9 
Overweight 25-29.9 1565 20.8 
Obese 30 794 10.5 

Clinical anemia   
Yes 1532 20.5 
No 5917 78.9 

Iron folic acid supplementation during last pregnancy   
Not received  5319 71.5 
Received 2172 28.5 

Iron rich food (green vegetables) intake   
None 1416 18.9 
1-2 times per months 2460 32.8 
1 times per week/day 3534 47.2 

Meat- frequency of intake   
None 919 12.2 
1-2 times per months 1882 25.1 
1 times per week/day 4609 61.5 

Reproductive health variables   
ANC visit   

No 2167 28.9 
Yes 5241 69.9 

Number of pregnancies   
4 4049 54.1 
<4 3434 45.8 

Number of deliveries   
4 4044 53.9 
<4 3440 46.0 

Birth interval (months)   
<24m 2321 58.6 
24m 1634 41.3 

Biochemical factors   
Iron deficiency anemia (low Hb + low ferritin levels)   

        Yes 1358 18.1 
        No 6133 81.9 

Zinc   
Deficient (<60 µg/dL) 3210 42.8 
Non-Deficient (60-150 µg/dL) 4202 56.1 

Vitamin A   
Deficient (0.70 µmol/L)  3059 40.8 
Normal (>0.70 µmol/L)  4394 58.6 

Ferritin    
Deficient (<12 ng/dL) 1970 26.2 
Normal (12 ng/dL) 5521 73.8 

Ferritin Deficiency and Hb status   
Ferritin deficiency with low Hb 1358 68.9 
Ferritin deficiency with normal Hb 612 31.1 

 
ANC: antenatal care. 
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food insecurity, 47.2% and 65.1% reported intake of 
green leafy vegetables and meat for no less than once per 
week. 

The univariate analysis found that IDA in Pakistani 
women was significantly associated with not using iron 
folic acid supplementation during the last pregnancy OR 
(95% CI) 1.27 (1.10, 1.45), no antenatal care (ANC) dur-
ing the last pregnancy OR (95% CI) 1.24 (1.1, 1.31), a 
history of four or more pregnancies OR (95% CI) 1.14 
(1.1, 1.4), birth interval of <24 months OR (95% CI) 1.37 
(1.20, 1.68), presence of clinical anemia OR (95% CI) 
5.74 (4.94, 6.68), serum vitamin A deficiency OR (95% 
CI) 1.2 (1.05, 1.36), household food insecurity OR (95% 
CI) 1.27 (1.08, 1.47), living in a rural area OR (95% CI) 
1.13 (1.05, 1.30) and being in the poorest quintile OR 
(95% CI) 1.42 (1.14, 1.76). In contrast being overweight 
OR (95% CI) 0.67 (0.6, 0.84) or obese OR (95% CI) 0.61 
(0.48, 0.77) were associated with decreased risk of IDA 
(Table 3).   

In the multivariate regression (Table 4) living in rural 
area, being in the poorest quintile, no ANC during the last 
pregnancy, serum vitamin A deficiency and being over-
weight and were no longer significantly associated with 
IDA. Of the variables that remained significantly associ-
ated with increased odds of IDA were not using iron folic 
acid supplementation during the last pregnancy adjusted 
AOR (95% CI) 1.31 (1.05, 1.64), a history of four or 
more pregnancies AOR (95% CI) 1.30 (1.04, 1.60), birth 
interval of <24 months AOR (95% CI) 1.27 (1.06, 1.71), 
presence of clinical anemia AOR (95% CI) 5.82 (4.82, 
7.02) and household food insecurity AOR (95% CI) 1.42 
(1.23-1.63), while obesity was found to be associated 
with decreased odds of IDA AOR (95% CI) 0.60 (0.41, 
0.88). 

 
DISCUSSION  
In our study the estimated prevalence of IDA in women 
was 18.1%. This is slightly higher than the estimated 
global prevalence which sits around 17%1 and is consid-
erably lower than previous estimates reported from Paki-
stan between 30% and 60% that were derived from small-
er, non-representative samples.12-16 Given that the previ-
ous National Nutrition Survey conducted in 2001 reported 
a prevalence of IDA as 25.5%,17 the current estimate rep-
resents a 29.0% reduction over the ten year period be-
tween NNS 2001 and 2012. Nevertheless, Pakistan still 
remains a country of moderate IDA burden according to 
WHO standards30 which is based on the prevalence of 
anemia defined by hemoglobin alone. The prevalence of 
IDA in our study is consistent with a study from Ethiopia 
(18%)31 but lower than that documented in studies from 
Afghanistan (48.4%),32 Saudi Arabia (27%),33 India 
(36.3%),34 and Côte d ‘Ivoire (20%).35  

Our study found that the odds of IDA increased with 
not using iron folic acid during the last pregnancy. The 
literature suggests that iron folic acid supplementation 
during antenatal and post natal period reduces the risk of 
IDA in women and consequently improves birth out-
comes.36-39 Although endorsed by WHO,40 and integrated 
into maternal and child health services through the lady 
health workers program in Pakistan, compliance with 
universal delivery of antenatal iron and folic acid remains 

low at 45%.18 This is well below that of neighboring 
countries41-43 and is indicative of program implementation 
issues and potential user associated barriers to uptake 
such as misconceptions and lack of knowledge of the im-
portance of iron folic acid supplementation.44  

Our study reported that woman having a history of four 
or more pregnancies and short birth interval of <24 
months had increased odds of IDA. It is known that se-
rum ferritin and iron stores are reduced in pregnancy due 
to the increased demands the developing fetus and pla-
centa places on the mother,38,45,46 and is particularly so in 
the latter stages of pregnancy.47-49 It is difficult to achieve 
the high level of iron requirement with diet alone espe-
cially when women in low resource settings such as Paki-
stan commence pregnancy with insufficient iron stores, 
and are food insecure.40,50 Previous research has also es-
tablished that due to frequent pregnancies and short inter-
vals women are unable to recover their iron stores 51,52 
which are further depleted with lactation.53 As a result of 
low use of contraception and high reliance on traditional 
methods, Pakistani women encounter multiple pregnan-
cies and experience a high fertility rate of 3.8 births per 
woman18 which contributes to IDA.  

Our study revealed that the food insecurity status of 
households is also associated with IDA in women. This 
finding is supported by previous population-based studies 
showing that women who were food insecure had higher 
odds of having anemia compared to those living in food-
secure households.54,55 Pakistan faces a huge burden of 
food insecurity with frequent periods of reduced access to 
food and nutrition across the country resulting in compli-
cations like IDA.56 

In our study, the odds of IDA decreased with obesity. 
The finding is consistent with the results of a large multi 
country study conducted in Mexico, Egypt and Peru57 and 
also with other studies conducted in Taiwan58 Columbia59 
and China.60 On the contrary, there is also evidence which 
is in favor of increased risk of IDA with obesity61,62 but a 
recent systematic review revealed that obese women tend 
to have higher hemoglobin and ferritin concentrations.63 
The debate about whether obesity is associated with in-
creased risk of IDA remains controversial and further 
research is required.57,59 

The major strengths of this study are the use of ferritin 
for the detection of IDA and a large nationally representa-
tive sample. However there are some limitations. The 
cross-sectional nature of the study means the temporality 
between IDA and the associated factors cannot be estab-
lished. The data were collected retrospectively which may 
have introduced some recall bias when answering the 
structured questionnaire, but this is unlikely to be differ-
ential. Our study did not measure AGP which is a more 
subtle marker of chronic inflammation and chronic in-
flammations results in high ferritin concentrations which 
might result in an under estimation of IDA especially for 
those who are obese and have low ferritin levels without 
anemia. 

Iron supplementation and food fortification are consid-
ered the best strategies to reduce population level IDA64 
however their delivery and compliance remains a chal-
lenge.65,66 Improving access to contraception offers a 
novel solution to indirectly improve IDA. Apart from the 
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strategies that replenish the iron stores; efforts are re-
quired to counter factors such as high pregnancy and 
Fertility which indirectly contribute to low iron and iron 

depletion. This could be achieved with routine use of 
modern family planning methods. Despite the evidence 
that long acting reversible contraceptive methods, such as 

Table 3. Univariate associations between iron deficiency anemia and covariates (N=1358) 
 
Characteristics IDA Unadjusted OR (95% CI) p value 
Sociodemographic variables    
   Residence    
     Rural 945 (69.6) 1.13 (1.05, 1.3) 0.046 
     Urban 413 (30.1) Ref.  
   Wealth quintiles    
     Poorest 339 (25.8) 1.42 (1.14, 1.76) 0.008 
     2 261 (19.4) 1.11 (0.87, 1.42) 0.071 
     3 270 (19.9) 1.14 (0.90, 1.45) 0.274 
     4 282 (19.5) 1.13 (0.88, 1.43) 0.330 
     5 wealthiest 206 (15.3) Ref.  
   Food security    
     Food insecure 891 (65.6) 1.27 (1.08, 1.47) 0.001 
     Food secure 467 (34.3) Ref.  
Women related variables    

 Age (years)    
     <25 174 (12.8) 0.98 (0.81, 1.21) 0.902 
     25-34 754 (55.5) 1.01 (0.89, 1.16) 0.920 
     >34  430 (31.6) Ref.  
   Education    
     Illiterate 737 (54.2) 1.22 (0.94, 1.58) 0.135 
     Primary or less (1-5 years of schooling) 193 (14.2) 1.21 (0.89, 1.65) 0.223 
     Middle (6-8) 146 (10.7) 1.17 (0.85, 1.61) 0.334 
     Matric (9-10) 160 (11.7) 1.01 (0.74, 1.4) 0.930 
     Intermidiate & above (>10) 122 (8.9) Ref.  
   BMI (kg/m2)    
     Underweight (<18.5) 265 (19.8) 0.98 (0.83, 1.14) 0.758 
     Normal (18.5-24.9) 771 (56.9) Ref.  
     Overweight (25-29.9) 216 (16.1) 0.67 (0.60, 0.84) 0.001 
     Obese (30) 106 (7.2) 0.61 (0.48, 0.77) 0.003 
   Clinical anemia    
     Yes 658 (49.1) 5.74 (4.94, 6.68) 0.000 
     No 695 (50.9) Ref.  
   Iron folic acid supplementation     
     Not used  1018 (74.9) 1.27 (1.1, 1.45) 0.001 
     Used 340 (25.1) Ref.  
   Iron rich food intake    
     None 287 (21.1) 1.13 (0.95, 1.34) 0.178 
     1-2 times per months 438 (32.2) 1.08 (0.93, 1.24) 0.317 
     1 times per week/day 628 (46.2) Ref.  
   Meat intake    
     None 187 (13.7) 1.09 (0.91, 1.3) 0.366 
     1-2 times per months 325 (24.0) 0.92 (0.79, 1.06) 0.228 
     1 times per week/day 840 (61.8) Ref.  
   ANC visit    
     No 460 (33.8) 1.24 (1.1, 1.31) 0.045 
     Yes 898 (66.1) Ref.  
   Number of pregnancies    
     4 763 (55.6) 1.14 (1.0, 1.3) 0.023 
     <4 592 (44.3) Ref.  
   Number of deliveries    
     4 761 (55.4) 1.11 (0.98, 1.26) 0.116 
     <4 595 (44.6) Ref.  
   Birth interval (months)    
     <24 m 471 (60.9) 1.37 (1.10, 1.68) 0.010 
     24m 302 (39.1) Ref.  
Biochemical variables    
   Zinc    
     Deficient (<60 µg/dL) 560 (41.8) 1.07 (0.94, 1.23) 0.316 
     Non-Deficient (60-150 µg/dL) 714 (58.2) Ref.  
   Retinol    
     Deficient (0.70 µmol/L)  586 (43.1) 1.2 (1.05, 1.36) 0.007 
     Normal (>0.70 µmol/L)  748 (56.9) Ref.  
 
IDA: iron deficiency anemia; ANC: antenatal care. 
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intra uterine devices (IUDs) and implants, are effective in 
reducing the total fertility compared to traditional meth-
ods,67 their utilization is uncommon in Pakistan. Results 
from a recent study in five low income countries includ-
ing Pakistan showed that almost all women in their early 
postpartum period wish to delay a future pregnancy.68  A 
national program that provides contraceptive services 
(IUDs and implants) to women immediately after a birth 
and before they leave hospital or birthing centers would 
be potentially beneficial.69 Recognizing that Pakistan is a 
male dominated society in which the majority of the deci-
sions including family planning are being taken by men, 
any successful family planning strategy will require the 
involvement of men. Indeed a recent large scale study of 
engaging men in family planning resulted in improvement 
in attitude and behaviors, a decrease in the fertility rate 
and an increase in the contraceptive prevalence rate.70  

Addressing the iron deficiencies will require attention 
to both iron supplementation programs targeting women 
and adolescent girls as well as population based solutions 
such as fortification of flour.  Other programs that can 
improve food security through food supplements and ag-
ricultural support that can have a greater impact with 
fewer side effects are also required. 
 
ACKNOWLEDGEMENTS  
This manuscript is a part of MAH’s thesis to fulfill the require-
ment for a PhD at the University of Sydney. We are grateful to 
the Women and Child Health Division, Aga Khan University for 
providing the data of National Nutrition Survey 2011-12 for 
secondary analysis. We are also thankful to the University of 
Sydney for funding MAH's PhD scholarship (IPRS/APA) and 
CRG's funding through an NHMRC career development fellow-
ship. We would like to thank all the participants who took part 
in the study, the interviewers, the laboratory technicians, the 
data editors, and the data operators.  
 
 

AUTHOR DISCLOSURES  
The authors declare that they have no conflict of interests.  
 
Source of funding 
The National Nutrition survey was funded by UNICEF. 
 
REFERENCES 
1. World Health Organization. “Anemia policy brief”. 2014. 

[cited 2016/02]; Available from: http://www.who.int/ 
nutrition/topics/globaltargets_anaemia_policybrief.pdf.  

2. World Health Organization. Global nutrition targets 2025: 
policy brief series. 2014 [cited 2016/02]; Available from: 
http://www.who.int/nutrition/publications/globaltargets2025
_policybrief_overview/en/. 

3. Balarajan Y, Ramakrishnan U, Özaltin E, Shankar AH, 
Subramanian SV. Anaemia in low-income and middle-
income countries. Lancet. 2011;378:2123-35. 10.1016/S014 
0-6736(10)62304-5 

4. WHO. Micronutrient Deficiencies- Iron Deficiency Anemia.  
[cited 2015/09]; Available from: http://www.who.int/ 
nutrition/topics/ida/en/. 

5. Stevens GA, Finucane MM, De-Regil LM, Paciorek CJ, 
Flaxman SR, Branca F, Peña-Rosas JP, Bhutta ZA, Ezzati M, 
Nutrition Impact Model Study Group. Global, regional, and 
national trends in haemoglobin concentration and prevalence 
of total and severe anaemia in children and pregnant and 
non-pregnant women for 1995–2011: a systematic analysis 
of population-representative data. Lancet Glob Health. 2013; 
1:e16-25. doi: 10.1016/S2214-109X(13)70001-9 

6. Worldwide prevalence of anemia, WHO Vitamin and 
Mineral Nutrition Information System, 1993-2005. [cited 
2016/02]; Available from: http://apps.who.int/iris/bitstream/ 
10665/43894/1/9789241596657_eng.pdf.  

7. Brabin BJ, Hakimi M, Pelletier D. An analysis of anemia 
and pregnancy-related maternal mortality. J Nutr. 2001; 
131(Suppl 2):604S-14S; discussion 614S-5S 

8. Stoltzfus J, Mullany L, Black RE. Iron deficiency anaemia. 
In Ezzati M et al, editors. Comparative quantification of 
health risks: global and regional burden of disease 

Table 4. Multivariate associations of predictor variables of iron deficiency anemia in women (N=1358) 
 
Characteristics IDA Adjusted OR (95% CI) p value 
Sociodemographic factors    
   Food security       
     Food insecure 1026 (65.9) 1.42 (1.23, 1.63) 0.001 
     Food secure 532 (34.2) Ref.  
Women related factors    

 Number of pregnancies    
     4 763 (55.6) 1.30 (1.04, 1.60) 0.015 
     <4 592 (44.3) Ref.  
   Birth interval (months)    
     <24 m 471 (60.9) 1.27 (1.06, 1.71) 0.020 
     24m 302 (39.1) Ref.  
   Iron folic acid supplementation     
     Not used  1210 (75.3) 1.31 (1.05, 1.64) 0.005 
     Used 398 (24.8) Ref.   
   Clinical anemia    
     Yes 658 (49.1) 5.82 (4.87, 7.02) 0.001 
     No 695 (50.9) Ref.  
   BMI (kg/m2)    
     Underweight (<18.5) 265 (19.8) 0.91 (0.73, 1.13) 0.397 
     Normal (18.5-24.9) 771 (56.9) Ref.   
     Overweight (25-29.9) 216 (16.1) 0.8 (0.62, 1.03) 0.087 
     Obese (30) 106 (7.2) 0.6 (0.41, 0.88) 0.016 
 
IDA: iron deficiency anemia. 



202                  MA Habib, CR Greenow, SB Soofi, N Ali, S Nausheen, I Ahmed, ZA Bhutta and KI Black 

attributable to selected major risk factors. Geneva: OMS. 
2004. 

9. Allen LH. Biological mechanisms that might underlie iron’s 
effects on fetal growth and preterm birth. J Nutr. 2001;131: 
581S-9S. 

10. Institute for Health Metrics and Evaluation. The Global 
Burden of Disease: Generating Evidence, Guiding Policy. 
Seattle, WA: IHME; 2013. [cited 2016/02]; Available from: 
http://www.healthdata.org/policy-report/global-burden-dise 
ase-generating-evidence-guiding-policy.  

11. Agha F, Sadaruddin A, Khan RA, Ghafoor A. Iron 
deficiency in adolescents. J Pak Med Assoc. 1992;42:3-5. 

12. Awan MM, Akbar MA, Khan MI. A study of anemia in 
pregnant women of railway colony, Multan. Pak J Med Res. 
2004;43:11-4. 

13. Khalil AA, Jabbar T, Akhtar S, Mohyuddin S. Frequency 
and types of anemia in an antenatal clinic in the third 
trimester of pregnancy. Pak Armed Forces Med J. 2007;57: 
273-8. 

14. Sabah S, Ramzan M, Fatima I. Iron deficiency anemia; role 
of nutritional deprivation among female patients of 
reproductive age group. Professional Medical Journal. 2010; 
17: 689-90. 

15. Akhtar S, Ahmed A, Ahmad A, Ali Z, Riaz M, Ismail T. 
Iron status of the Pakistani population-current issues and 
strategies. Asia Pac J Clin Nutr. 2013;22:340-7. doi: 10. 
6133/apjcn.2013.22.3.17 

16. Ahmed A, Ahmad A, Khalid N, David A, Sandhu MA, 
Randhawa MA, Suleria HA. A question mark on iron 
deficiency in 185 million people of Pakistan: its outcomes 
and prevention. Crit Rev Food Sci Nutr. 2014;54:1617-35. 
doi: 10.1080/10408398.2011.645087. 

17. Pakistan Institute of Development Economics, Micro-
nutrient Laboratories Aga Khan University and Medical 
Centre Karachi. National nutrition survey 2001-2002. 
Islamabad, Pakistan: Planning Commission, Government of 
Pakistan and UNICEF; 2004. 

18. National Institute of Population Studies (NIPS) [Pakistan] 
and ICF International. Pakistan demographic and health 
survey 2012-13. Demographic and Health Surveys. 
Islamabad, Pakistan, and Calverton, Maryland, USA: NIPS 
and ICF International; 2013 

19. Lone FW, Qureshi RN, Emanuel F. Maternal anaemia and 
its impact on perinatal outcome. Trop Med Int Health. 2004; 
9:486-90. 

20. Scholl TO. Maternal iron status: relation to fetal growth, 
length of gestation, and iron endowment of the neonate. Nutr 
Rev. 2011;69(Suppl 1):S23-9. doi:  10.1111/j.1753-4887. 
2011.00429.x 

21. De Onis M. WHO child growth standards: length/height-for-
age, weight-for-age, weight-for-length, weight-for-height 
and body mass index-for-age. Geneva: WHO; 2006. 

22. Gordon H, Andrew D, Andrew W, William M, Christopher 
P. Laboratory diagnosis of iron-deficiency anemia. J Gen 
Intern Med. 1992;7:145-53. 

23. Thurnham DI, McCabe LD, Haldar S, Wieringa FT, 
Northrop-Clewes CA, McCabe GP. Adjusting plasma 
ferritin concentrations to remove the effects of subclinical 
inflammation in the assessment of iron deficiency: a meta-
analysis. Am J Clin Nutr. 2010;92:546-55. doi: 10.3945/ajcn. 
2010.29284. 

24. Nestel P. Adjusting hemoglobin values in program surveys. 
Washington, DC: International Nutritional Anaemia 
Consultative Group, ILSI Human Nutrition Institute; 2002. 
pp. 2-4. 

25. Pasricha SR, Flecknoe-Brown SC, Allen KJ, Gibson PR, 
McMahon LP, Olynyk JK, Roger SD, Savoia HF, Tampi R, 

Thomson AR, Wood EM. Diagnosis and management of 
iron deficiency anaemia: a clinical update. Med J Aust. 2010; 
193:525-32. 

26. Jennifer C, Anne S. Paula B. Household food insecurity 
Access Scale (HFIAS) for measurement of food access: 
indicator guide, Version 3. [cited 2016/02]; Available from: 
http://www.fao.org/fileadmin/user_upload/eufao-fsi4dm/doc 
-training/hfias.pdf.  

27. Brown KH, Rivera JA, Bhutta Z, Gibson RS, King JC, 
Lonnerdal B et al. Assessment of the risk of zinc deficiency 
in populations and options for its control. Food Nutr Bull. 
2004;25(1 Suppl 2): S99-203. 

28. World Health Organization. Serum retinol concentrations for 
determining the prevalence of vitamin A deficieny in 
populations. WHO/NHM/NHD/MNM/11.3. [cited 2016/02]; 
Available from:  http://www.who.int/vmnis/indicators/ 
retinol.pdf. 

29. IBM Corp. Released 2010. IBM SPSS Statistics for 
Windows, Version 19.0. Armonk, NY: IBM Corp; 2010 

30. WHO UNCF, UNU (2001) Iron deficiency anemia 
assessment, prevention, and control: A guide for program 
managers. Geneva. [cited 2015/12]; Available from: 
http://www.who.int/nutrition/publications/en/ida_assessment
_prevention_control.pdf?ua=1.  

31. Umeta M, Haidar J, Demissie T, Akalu G, Ayana G. Iron 
deficiency anemia among women of reproductive age in 
nine administrative regions of Ethiopia. Ethiop J Health Dev. 
2008;22:252-8. 

32. Afghanistan Natonal Nutrition Survey 2012-13. [cited 
2016/02]; Available from: https://www. 
humanitarianresponse.info/en/operations/afghanistan/assess
ment/national-nutrition-survey-afghanistan-2013. 

33. Taha A, Azhar S, Lone T, Murtaza G, Khan SA, Mumtaz A 
et al. Iron deficiency anaemia in reproductive age women 
attending obstetrics and gynecology outpatient of university 
health centre in Al-Ahsa, Saudi Arabia. Afr J Tradit 
Complement Altern Med. 2014;11:339-42. 

34. Rajaratnam J, Abel R, Ganesan C, Jayaseelan SA. Maternal 
anaemia: a persistent problem in rural Tamil Nadu. Natl 
Med J India. 2000;13:242-5. 

35. Asobayire FS, Adou P, Davidsson L, Cook JD, Hurrell RF. 
Prevalence of iron deficiency with and without concurrent 
anemia in population groups with high prevalences of 
malaria and other infections: a study in Côte d ‘Ivoire. Am J 
Clin Nutr. 2001;74:776-82. 

36. Preziosi P, Prual A, Galan P, Daouda H, Boureima H, 
Hercberg S. Effect of iron supplementation on the iron status 
of pregnant women: consequences for newborns. Am J Clin 
Nutr. 1997;66:1178-82. 

37. Menendez C, Todd J, Alonso PL, Francis N, Lulat S, Ceesay 
S, M'boge B, Greenwood BM. The effects of iron 
supplementation during pregnancy, given by traditional birth 
attendants, on the prevalence of anaemia and malaria. Trans 
R Soc Trop Med Hyg. 1994;88:590-3. 

38. Pena-Rosas JP, Viteri FE. Effects and safety of preventive 
oral iron or iron+ folic acid supplementation for women 
during pregnancy (Review). Cochrane Database Syst Rev. 
2009;4:CD004736. doi: 10.1002/14651858.CD004736.pub3. 

39. Dibley MJ, Titaley CR, d'Este C, Agho K. Iron and folic 
acid supplements in pregnancy improve child survival in 
Indonesia. Am J Clin Nutr. 2012;95:220-30. doi: 10.3945/ 
ajcn.111.022699 

40. World Health Organization: Daily Iron and Folic Acid 
Supplementation In Pregnant Women. Geneva: World 
Health Organization; 2012. [cited 2016/02]; Available from: 
http://www.who.int/elena/titles/guidance_summaries/daily_i
ron_pregnancy/en/. 



Iron deficiency anemia in Pakistani women                                  203 

41. International Institute for Population Sciences (IIPS), Macro 
International: National Family Health Survey (NFHS-3), 
2005–06: India. Mumbai: IIPS; 2007. [cited 2016/02]; 
Available from: https://dhsprogram.com/pubs/pdf/ FRIND3/ 
FRIND3-VOL2.pdf. 

42. Ministry of Health and Population (MOHP) [Nepal], New 
ERA, ICF International Inc: Nepal Demographic and Health 
Survey 2011. Kathmandu, Nepal and Calverton, Maryland: 
MOHP, New ERA, and ICF International; 2012. [cited 
2016/02]; Available from: http://dhsprogram.com/pubs/pdf/ 
FR257/FR257%5B13April2012%5D.pdf. 

43. National Institute of Population Research and Training 
(NIPORT), Mitra and Associates, Macro International: 
Bangladesh Demographic and Health Survey 2007. Dhaka, 
Bangladesh and Calverton, Maryland, USA: NIPORT, Mitra 
and Associates, and Macro International; 2009. [cited 
2016/02]; Available from: http://dhsprogram.com/pubs/pdf/ 
FR207/FR207%5BApril-10-2009%5D.pdf.  

44. Ogundipe O, Hoyo C, Ostbye T, Oneko O, Manongi R, Lie 
RT, Daltveit AK: Factors associated with prenatal folic acid 
and iron supplementation among 21,889 pregnant women in 
Northern Tanzania: a cross-sectional hospital-based study. 
BMC Public Health. 2012;12:481.  doi: 10.1186/1471-2458-
12-481. 

45. Cao C, O'Brien KO. Pregnancy and iron homeostasis: an 
update. Nutr Rev. 2013;71:35-51. doi: 10.1111/j.1753-4887. 
2012.00550.x. 

46. Bellanger, Renee A. Iron Deficiency Anemia in Women. US 
Pharm. 2010;35:50-8.  

47. Bothwell TH. Iron requirements in pregnancy and strategies 
to meet them. Am J Clin Nutr. 2000;72:257s-64s. 

48. Ribot B, Aranda N, Viteri F, Hernández-Martínez C, Canals 
J, Arija V. Depleted iron stores without anaemia early in 
pregnancy carries increased risk of lower birthweight even 
when supplemented daily with moderate iron. Hum Reprod. 
2012;27:1260-6. doi: 10.1093/humrep/des026 

49. Asif N, Hassan K, Mahmud S, Zaheer HA, Naseem L, Zafar 
T, Sham SR. Comparison of serum ferritin levels in three 
trimesters of pregnancy and their correlation with increasing 
gravidity. Int J Pathol. 2007;5:26-30. 

50. Scholl TO. Iron status during pregnancy: setting the stage 
for mother and infant. Am J Clin Nutr. 2005;81:1218S-22S. 

51. King JC. The risk of maternal nutritional depletion and poor 
outcomes increases in early or closely spaced pregnancies. J 
Nutr. 2003;133:1732S-6S. 

52. Dewey KG, Cohen RJ. Does birth spacing affect maternal or 
child nutritional status? A systematic literature review. 
Matern Child Nutr. 2007;3:151-73. 

53. Dewey KG. Impact of breastfeeding on maternal nutritional 
status. In: Pickering LK, Morrow AL, Ruiz-Palacios GM,  
Schanler RJ, editors. Protecting Infants through Human Milk: 
Advancing the Scientific Evidence Base. New York: Kluwer 
Academic/Plenum Publishers ; 2004. pp. 91-100. 

54. Fischer NC, Shamah-Levy T, Mundo-Rosas V, Méndez-
Gómez-Humarán I, Pérez-Escamilla R. Household food 
insecurity is associated with anemia in adult mexican 
women of reproductive age. J Nutr. 2014;144:2066-72. doi: 
10.3945/jn.114.197095 

55. Park CY, Eicher-Miller HA. Iron deficiency is associated 
with food insecurity in pregnant females in the United States: 
National Health and Nutrition Examination Survey 1999-
2010. J Acad Nutr Diet. 2014;114:1967-73. 

56. Hathaway R. Hunger Pains: Pakistan’s Food Insecurity. In: 
Kugelman M, editor. Washington DC: Woodrow Wilson 
International Center for Scholars; 2010. 

57. Eckhardt CL, Torheim LE, Monterrubio E, Barquera S, Ruel 
MT. The overlap of overweight and anaemia among women 
in three countries undergoing the nutrition transition. Eur J 
Clin Nutr. 2008;62:238-46. 

58. Chang JS, Chen YC, Owaga E, Palupi KC, Pan WH, Bai CH. 
Interactive effects of dietary fat/carbohydrate ratio and body 
mass index on iron deficiency anemia among Taiwanese 
women. Nutrients. 2014;6:3929-41. doi: 10.3390/nu6093929. 

59. Kordas K, Centeno ZY, Pachón H, Soto AZ. Being 
overweight or obese is associated with lower prevalence of 
anemia among Colombian women of reproductive age. J 
Nutr. 2013;143:175-81. doi: 10.3945/jn.112.167767. 

60. Qin Y, Melse-Boonstra A, Pan X, Yuan B, Dai Y, Zhao J, 
Zimmermann MB, Kok FJ, Zhou M, Shi Z. Anemia in 
relation to body mass index and waist circumference among 
Chinese women. Nutr J. 2013;12:10.  doi:  10.1186/1475-
2891-12-10. 

61. Cepeda-Lopez AC, Osendarp SJ, Melse-Boonstra A, Aeberli 
I, Gonzalez-Salazar F, Feskens E, Villalpando S, 
Zimmermann MB. Sharply higher rates of iron deficiency in 
obese Mexican women and children are predicted by 
obesity-related inflammation rather than by differences in 
dietary iron intake. Am J Clin Nutr. 2011;93:975-83. doi: 
10.3945/ajcn.110.005439 

62. Cepeda-Lopez AC, Aeberli I, Zimmermann MB. Does 
obesity increase risk for iron deficiency? A review of the 
literature and the potential mechanisms. Int J Vitam Nutr 
Res. 2010;80:263. doi: 10.1024/0300-9831/a000033. 

63. Cheng HL, Bryant C, Cook R, O’Connor H, Rooney K, 
Steinbeck K. The relationship between obesity and 
hypoferraemia in adults: a systematic review. Obes Rev. 
2012;13:150-61. doi: 10.1111/j.1467-789X.2011.00938.x 

64. Pasricha SR, Drakesmith H, Black J, Hipgrave D, Biggs BA. 
Control of iron deficiency anemia in low-and middle-income 
countries. Blood. 2013;121:2607-17. doi: 10.1182/blood-
2012-09-453522. 

65. Schultink W, Van Der Ree M, Matulessi P, Gross R. Low 
compliance with an iron-supplementation program: a study 
among pregnant women in Jakarta, Indonesia. Am J Clin 
Nutr. 1993;57:135-9.  

66. Nisar YB, Dibley MJ, Mir AM. Factors associated with non-
use of antenatal iron and folic acid supplements among 
Pakistani women: a cross sectional household survey. BMC 
Pregnancy Childbirth. 2014;14:305. doi: 10.1186/1471-239 
3-14-305 

67. United Nations, Department of Economic and Social Affairs 
Population Division. World Contraceptive Use 2013. [cited 
2015/09]; Available from: http://www.un.org/en/ 
development/ desa/population/publications/pdf/family/world 
ContraceptivePatternsWall Chart2013.pdf.  

68. Pasha O, Goudar SS, Patel A, Garces A, Esamai F, Chomba 
E et al. Postpartum contraceptive use and unmet need for 
family planning in five low-income countries. Reprod 
Health. 2015;12:S11. doi:  10.1186/1742-4755-12-S2-S11. 

69. World Health Organization. [WHO] Medical eligibility 
criteria for contraceptive use: 2008 Update. Geneva: World 
Health Organization; 2008. [cited 2015/12]; Available from: 
http://apps.who.int/iris/bitstream/10665/69877/1/WHO_RH
R_08.19_eng.pdf. 

70. Ashfaq, Seemin and Maqsood Sadiq. 2015. “Engaging the 
Missing Link: Evidence from FALAH for Involving Men in 
Family Planning in Pakistan,” Case Study. Washington, DC: 
Population Council, the Evidence Project. [cited 2014/08]; 
Available from: http://evidenceproject.popcouncil.org/wp-
content/uploads/2015/06/FALAH-Case-Study.pdf.   

 


