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ABSTRACT 
Research question: 
 What is the prevalence of anemia among women in reproductive age group in rural areas of 
Wardha district, Maharashtra, India? 
Introduction: 
Anemia is an indicator of both poor nutrition and poor health. Globally, anemia affects 1.62 
billion people and majority of them are in South East Asia Region with 48.2% among 
pregnant and 45.7% non-pregnant women (WHO 2008). In India, anemia is severe Public 
Health Problem with 74.3 % of the population having Hb < 11 gm%. 
Objective: 
To assess the prevalence of anemia among pregnant & non-pregnant women and find out 
association between maternal characteristics, influencing factors and level of hemoglobin.  
Methodology: 
Study setting: Rural community under field practice areas of the institute. 
Study design: Observational Cross sectional health center based.   
Study participants: 800 women in reproductive age group (400 pregnant and 400 non-pregnant 
women) were selected by random sampling method – 100 each (pregnant & non-pregnant) from 4 
blocks of Wardha district.  
Methodology- Interview technique method was used to collect the data. Hemoglobin was estimated 
by Sahli’s method. Level of anemia was categorized as per WHO criteria. Appropriate statistical 
methods were used to analyze the data. 
Results: 

Two third females belonged to 26-35 years of age group, majority were literate and 56.5% 
housewives. Mean hemoglobin percentage among non-pregnant women was 9.00 gm% as 
against pregnant 6.5 gm%. Non-pregnant women were less (54%) anaemic as compared to 
pregnant women (70%). Among the pregnant women with more than two children with 
spacing less than three years and who suffered with malaria in recent past were more 
anemic than non pregnant women. There was an association between maternal 
characteristics and level of hemoglobin. 
Key Words: Anemia, Reproductive age, Pregnant women, Non-pregnant women, 
Hemoglobin level. 
 



INDIAN JOURNAL OF MATERNAL AND CHILD HEALTH,2010  JAN – MAR;12(1) 

 

 3 

 

INTRODUCTION  
Anemia is a global public health problem affecting both developing and developed countries 
with major consequences for human health as well as social and economic development.  
In 2002, iron deficiency anemia (IDA) was considered to be among the most important 
contributing factors to the global burden of disease (1). It is generally assumed that 50% of 
the cases of anemia are due to iron deficiency (2), but the proportion may vary among 
population groups and in different areas according to the local conditions.  
Anemia is an indicator of both poor nutrition and poor health. The most dramatic health 
effects of anemia, i.e. increased risk of maternal and child mortality due to severe anemia, 
have been well documented. 
Globally, anemia affects 1.62 billion people (95% CI: 1.50–1.74 billion), which corresponds to 
24.8% of the population (95% CI: 22.9–26.7%) and majority of them are in South East Asia 
Region with 48.2% among pregnant and 45.7% non-pregnant women (WHO 2008). 
In India, anemia is severe Public Health Problem (any country having >40% anemic 
population) with 74.3 % of the population having Hb < 11 gm%. In women, anemia may 
become the underlying cause of maternal mortality and perinatal mortality (3). Anemia also 
results in an increased risk of premature delivery and low birth weights.  
The Indian Council of Medical Research (ICMR) study in 1989 showed that 87.6 per cent 
women had Hb <10.9 g/dl (3). During 1986-1991 hemoglobin estimations in rural pregnant 
women in Varanasi showed 94.5, 95.3 and 95.9 per cent prevalence of anemia in I, II and III 
trimesters. ICMR district nutrition survey 1999-2000 also reported prevalence of anemia as 
84.2 per cent with 13.1 per cent with severe anemia in pregnancy (4). Hemoglobin in all 
these studies was estimated by Cyanmethaemoglobin method. Contrary to the above 
studies, the NFHS-2 (National Family Health Survey, 1998-1999) data using Hemocue system 
reported prevalence of anemia as 49.7 per cent in pregnant women; 56.4 per cent in 
breastfeeding non pregnant; and 50.4 per cent among non-pregnant non-breastfeeding 
women (5).  
As per WHO (2008) prevalence of anemia among Indian pregnant women were 49.7% and 
non-Pregnant women 52.0% (7).  The NFHS-3 (National Family Health Survey, 2005-06) 
reported 56% of ever married and 59% of pregnant women are anemic that shows marginal 
difference between these two groups. 
In view of above, this study was planned to find out prevalence of anemia among pregnant 
& non-pregnant women in reproductive age group and to study factors influencing the 
hemoglobin level such as age, income, literacy, occupation, no. of children, spacing, dietary 
intakes, history of malaria etc.  
 
MATERIAL AND METHODS 
This observational Cross sectional study was conducted among rural women in four blocks 
of Wardha district, Maharashtra, India. A total of 400 pregnant and 400 non-pregnant 
women attending Health Centers run by the institute in four blocks namely Seloo, Wardha, 
Deoli and Hinganghat of Wardha district were selected. Each study participants was 
subjected to personal interview for data collection by trained team of Medical Interns under 
direct supervision of the faculty in Community Medicine. Estimation of hemoglobin was 
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done by trained personnel who underwent training for seven days at pathology laboratory 
at tertiary care hospital. The duration of the study was from July to December 2008. Sample 
size was calculated by using following formula:  
Sample size =   n = z2 [P (1-P)] ÷ d2, where  P = 59% ( Prevalence of anemia among pregnant 
women as reported by NFHS-III), Confidence: 95%, so z=1.96 and Absolute Precision: d =  
5%. Sample size is = (1.96)2 (0.59) (0.41) / (0.05)2 = 368.84 so it was rounded off to 400 for 
both the groups. 
 The following information was collected on a pretested performa after obtaining informed 
verbal consent from the study participants: Age, religion, education status, occupation of 
woman, family income, number of live children, inter-pregnancy interval, Number of iron 
folic acid (IFA) tablets consumption, amount of calories intake by the woman as per RDA and 
an additional one serving consumption of Iron rich food items such as green leafy vegetable, 
fresh fruits, meat & its group, legumes & nuts daily for pregnant women and normal intake 
for non-pregnant women were also recorded (13). History of malaria in last three months 
was also obtained. 
For this study total family income per annum in rupees (in thousands) was recorded and 
classified as Low Income group (less than Rs. 150,000/-), Middle Income group (Rs. 151,000- 
500,000/-), and High income group (more than Rs. 500,000/-) for the Wardha district. 
Ethical clearance was obtained from Institutional Ethical Committee. 
Hemoglobin (Hb) estimation by Sahli’s method: The procedure was explained to each of the 
participants, and then finger tip was cleaned with spirit, dried and clean puncture made with 
a sterilized disposable lancet. First drop of the free flowing blood was wiped off and second 
drop was used for hemoglobin estimation. An accurate volume (20 μl) of blood was drawn 
into the Hb pipette and immediately delivered to Hb tube containing 0.2 ml of N/10 HCl. 
After 10 minutes of waiting period , distilled water was added to the Hb pipette till the color 
matched with standard color coded disc/ rod. The reading was noted to the nearest of 0.2 
gm%.  The cut off point of Hb was 11 gm% for pregnant women (PW) and 12 gm% for non-
pregnant women (NPW) as per WHO criteria. Severity of anemia was graded on the basis of 
hemoglobin status in gm percent as given below: 
   
  Pregnant women      Non-Pregnant women 

• Severe  � <7.0 g/dl     Severe � <7.0 g/dl 
• Mod.   � 7.0-8.9 g/dl                Mod.  � 7.0-8.9 g/dl 
• Mild    � 9.0-10.9 g/dl    Mild   � 9.0-11.9 g/dl 
• Normal � >11.0 g/dl     Normal � >12.0 g/dl 

Classification of anemia as a problem of public health significance:   Hb threshold was used 
to classify countries by the level of the public health problem (2).   
Prevalence of anemia (%)   Category of public health significance 

< 4.9      No public health problem 
5.0–19.9     Mild public health problem 
20.0–39.9     Moderate public health problem 
> 40.0      Severe public health problem 
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RESULTS AND DISCUSSION 

Table I: Distribution of Women as per their Hemoglobin level (in gm percent). 
P W 

HB gm% & Grade 
Number 

(percentage) 
N P  W 

HB gm% & Grade 
Number 

(percentage) 
< 7  (Severe) 125 (31.25) < 7 (Severe) 32 (8.0) 

7 – 8.9 (Moderate) 90 (22.50) 7 – 8.9 (Moderate) 81 (20.25) 
9.0 – 10.9 (Mild) 65 (16.25) 9.0 – 11.9 (Mild) 103 (25.75) 
> 11.0 (Normal) 120 (30.0) > 12.0 (Normal) 184 (46.0) 

Total 400 (100.0) Total 400 
Total anemic women 280 (70.0) Total anemic women 216 (54.0) 

P W Mean =  6.5±2.95 gm%  N P W Mean =  9±3.15 gm%  
*t test , P < 0.0001 ,        Pooled SD = 2.86  ,          Overall prevalence of Anemia = 62 % 

*P value calculated by using independent two tailed‘t’ test 
 
 Overall prevalence of anemia among women was 62.0%, slightly higher than NFHS-III 
(56.0%). However, anemia was more (70.0%) among pregnant women as compared to non-
pregnant women (54.0%). Severe anemia was higher (31.25%) among pregnant than non-
pregnant women (8.0%). As per NFHS-III, severe anemia (2.0%), Moderate (16.0%) and Mild 
(39.0%) (5).  
 K N Agarwal et al in 2004 (84.00%) (6), World Bank report of 1998 (50-90%), Tushima et al 
in 2005 (80.60%) and Sharma et al in 2005 (80.00%) reported higher prevalence for 
pregnant women but lower by NFHS-III (59.00%), Goyal R C et al (54.44%) (8), and WHO 
study -1993-2005 (49.70%) (7). 
Prevalence of anemia among non-pregnant women was lower (54.0%) as compared to 
ACC/SCN reports estimate prevalence among non-pregnant adult women between 15 and 
49 years of age to be 57%, 67%, 72%, and 75% for 1972, 1981-1984, 1985, and 2000 
respectively (11) and higher than John G. Buchanan in 1979 among Indian women in Fiji 
reported anemia among non-pregnant women as 39% in Hindu & 32% in Muslim (10).  
ME Bentley and PL Griffiths reported that prevalence of anemia was high among all women. 
In all 32.4% of women had mild (100 – 109.99 g/l for pregnant women, 100 – 119.99 for 
non-pregnant women), 14.19% had moderate (70 – 99.99 g/l), and 2.2% had severe anemia 
(<70 g/l). (14) 
Present study showed significant difference for education up to 10th & 12th standard PW & 
NPW, Housewives PW & NPW, labourer PW & NPW , low and middle income group PW & 
NPW (Table-II). R C Goyal et al and Mehta et al also reported similar findings in their studies 
for pregnant women (8, 9). The study also revealed that Hb level was less among women 
having more than two living children and spacing less than three years, more so in PW. 
Similar finding were observed in WHO & K N Agarwal et al for some regions and states. (6,7)  
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Table II: Socio-demographic characteristics of Study Participants. 
Socio-demographic 

Characteristics 
P W – No. 
(Hb gm% 

Mean± SD) 

N PW – No. 
(Hb gm% Mean± 

SD) 

P value 

Age group (yrs) 15 -20 
26 -35 
36 -45 

46 (7.10±1.50) 
254(8.28±1.54) 
100(9.24±1.70) 

81 (8.12±1.67) 
197 (8.95±1.06) 
122 (9.76±2.42) 

0.0006  HS 
0.0001  HS 
0.0621  NS 

Education Illiterate 
Upto 10th std 
Upto 12 std 
Graduate & 

above 

6(7.00±1.45) 
232(7.21±1.89) 
123(8.12±2.0) 
39(9.78±2.22) 

3(8.76±2.34) 
197(8.98±2.25) 
115(9.15±1.78) 
85(9.12±1.98) 

0.3683 NS 
0.0001 HS 
0.0001 HS 
0.1168 NS 

Occupation Housewives 
Labourer 
Service 

Students 

224(8.58±1.92) 
170(8.01±2.01) 

6(8.98±2.19) 
----------- 

203(10.17±1.83) 
64(9.18±1.12) 
87(9.93±2.27) 
46(9.12±2.12) 

0.0001 HS 
0.0001 HS 
0.2273 NS 

--------- 
Family income Low 

Middle 
High 

102(7.32±1.72) 
224(8.69±2.20) 
74 (9.36±2.12 ) 

113(8.50 ±1.82) 
218(09.26±1.59) 
69(09.60±1.74) 

0.0001 HS 
0.0012 HS 
0.4065 NS 

No. of children 
Living children 

None 
1 
2 
3 

4 & above 

18(9.12±2.12) 
20(9.02±2.22) 
193(8.64±2.66) 
151(8.00±1.66) 
18(7.99±1.97) 

13(9.37 ± 1.66) 
47(9.01 ±1.95) 

215(10.26±1.71) 
97(9.12 ±1.54) 
28(7.96 ±3.18) 

0.7263 NS 
0.9862 NS 
<0.0001 HS 
<0.0001 HS 
0,9687 NS 

No. of years of 
spacing** 

< 2 years 
2 – 3 years 
> 3 years 

28(7.78±2.88) 
228(8.23±2.00) 
126(9.77±2.88) 

15(9.58 ±1.78) 
259(10.32±1.57) 
113(10.11±1.58) 

<0.0336 HS 
<0.0001 HS 
0.2834 NS 

        *P value calculated by using independent two tailed t test. HS = Highly significant, NS = Not significant 
          ** Currently Pregnant and unmarried are excluded  
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Table III: Dietary intake and Level of Hemoglobin among the study participants. 
Characteristics  / 
Factors  

P W – No. 
(Hb gm % 
Mean± SD) 

N P W –No. 
 ( Hb gm %  
Mean± SD) 

P value * 

Consumption 
of IFA  
tablets  

Not taken 
Less than 100  
More than 
100  

86 (7.09±2.79) 
208(7.79±2.01) 
106(8.33±3.22)  

268 (8.56 ±1.89) 
90  (9.54 ±1.70) 
42  (10.43 ±1.77)  

<0.0001  HS 
< 0.0001 HS 
< 0.0001 HS 

Calorie 
intake  

Adequate 
Inadequate  

156(9.04±1.78) 
244(8.89±2.41)  

207(11.48±1.15) 
193(9.16 ±1.55)  

<0.0001 HS 
0.1774 NS  

Rich Iron diet 
intake  

Adequate 
inadequate  

118(9.12±1.86) 
282(7.65±2.86)  

199(11.64±1.24) 
201(9.98± 1.10)  

<0.0001 HS 
<0.0001 HS  

H/O Malaria  Present 
Absent  

75(6.89±2.12) 
325(9.88±2.78)  

158(8.99 ±1.43) 
242(10.78±1.84)  

<0.0001 HS 
<0.0001 HS  

*P value calculated by using independent two tailed t test 
 
Table III revealed that mean Hemoglobin level was more (9.16±1.55) among NPW than PW 
(8.89±2.41) for inadequate calories intake as per RDA. Similar finding were also observed for 
iron rich dietary intake. These findings were statistically significant. Hemoglobin level was 
low among those who had malaria in last three months. K N Agarwal et al reported that for 
the current pregnancy, energy and protein intakes were lower than the recommended 
dietary allowances (RDA) in all the States. This was true for the pregnant as well as lactating 
women (6). 
 
CONCLUSION: 
Initiatives like 12 x 12 in adolescence (15), nutrition education regarding balanced diet, 
additional servings of iron rich diet during pregnancy & post partum period, early diagnosis 
of anemia & ensuring consumption of IFA tablets and overall social developmental activities 
like women empowerment, literacy etc. will help to reduce anemia in all ages. 
 
LIMITATIONS:  
Sahli’s method for estimating the hemoglobin may not be 100 percent accurate as 
compared to other methods due to subjective bias. Only limited variables could be studied.  
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