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Abstract 
 

Background   

Anemia in pregnancy is responsible for many adverse 
effects on maternal and fetal outcome. It is the commonest 
hematological disorder accompanying pregnancy. 

Prevalence of anemia among pregnant women is fairly high 
worldwide, especially in developing countries. A research 
finding published by World Health organization revels that 
the prevalence of anemia among pregnant women in 
developing countries averages 56% (ranging between 35 to 
100%). Though Nepal has decreasing trend of prevalence of 
anemia, it is still high (42% in 2006). Identifying the 
associated factors which are responsible for the 
development of anemia during pregnancy would be of great 
help in mitigating the burden to some extent. Ojective of 
the study was to find out the pattern of anemia and 
associated risk factors for anemia during pregnancy. 

Materials and Methods  

A cross-sectional study was conducted in VDC named 
Hansposa.  Door to door survey was carried out to collect 
data using pre-designed questionnaires. Ante-natal check-
ups were provided with analysis of hemoglobin levels, in 
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every individual of study population, using conventional 
Shali's method. Chi-square test was applied, where 
applicable.  

Results 

Altogether 249 pregnant women were included in the 
study. The proportion of anemia was found to be 46.6%, the 
cases of mild anemia, and moderate anemia were 51.0% 
and 49.0% respectively. Risk factors includes: history of 
complications during previous pregnancy (P<0.001), 
education (P<0.05), age at marriage (P=0.028), low socio-
economic status (P<0.001), gravidity and parity (P<0.01), 
poor knowledge about anemia (P<0.001), abnormal body 
mass index (P<0.001) and smoking (P=0.05).  

Conclusion 

This study indicates that the prevalence of anemia during 
pregnancy bears a resemblance to national value. Major 
associated risk factors include: history of complications 
during previous pregnancy, low knowledge about anemia in 
pregnant women, women with low body mass index, age at 
marriage, socio-economic status, gravidity and parity, and 
smoking. Most importantly, the lack of commitment in 
female education plays vital role in its existence. 
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Introduction  

Undoubtedly, anemia has become one of the serious public 
health problems in the world and its widespread prevalence 
has been widely acknowledged. About one third of the 
global population (over 2 billion) is anemic. According to 
World Health Organization (WHO), in developing countries 
the prevalence of anemia among pregnant women averages 
56%, ranging between 35 to 100% among different regions 
of the world

1
. 

Nepal is one of the least developed countries in the world 
having low human development indexes: low literacy rate, 
low life expectancy and low GNI per capita

2
. Moreover, 

women are even deprived of basic necessities which are 
essential to live a normal life. Interestingly, Nepal is one of 
the few countries in the world, where men have longer life 
span than that of women counterparts

3
. They are subjected 

to succumb easily to minor illness, especially, during 
pregnancy. Despite being a physiological condition, its 
outcome may be quite unpredictable. The success rate 
depends upon various factors such as associated morbid 
condition, no. of previous pregnancies, prevailing health-
care delivery system of the country, socio-economic status, 
literacy status, nature of occupations adopted by females, 
geographical terrain of the locality, etc

4
.  

A decrease in normal number of red blood cells or less than 
the normal quantity of hemoglobin in the blood is called 
Anemia

5,6
. Anemia in pregnancy is responsible for many 

adverse effects on maternal and fetal outcome. It is one of 
the commonest health problems of pregnant women in 
developing countries, including Nepal. In 1993, the World 

Bank had ranked anemia as the eighth leading cause of 
disease in girls and women in the developing world

7
. Nepal 

had prevalence of anemia in pregnant women of 75% in 
1998. The coverage of iron/folic acid supplementation was 
also very low during at that time.  Following the launching 
of “National Anemia control strategy and iron intensification 
program in 2003” by the Government of Nepal (GoN), the 
national coverage of iron supplementation has been 
increased to 59% from 23%. Subsequently, the prevalence 
of anemia among pregnant women also decreased to 42% 
in 2006

8
.  

It is already an established fact that anemia is a disorder 
with innumerable underlying causes and associated with 
various risk factors. Though Nepal has decreasing trend of 
prevalence of anemia, it continues to remain as a serious 
health threat particularly among women in remote and 
rural parts in Nepal. Prevalence of anemia is significantly 
higher in southern plains (the Terai) in comparison to hilly 
and mountainous regions

8
. The prevalence of anemia may 

vary from community to community and even within the 
same region itself. The main objective of the study was to 
estimate the burden and subsequent potential risk factors 
of anemia among pregnant women in one of the villages 
(Village Development Committee, VDC) of Eastern Nepal, 
named Hansposa.  
 
Material and Methods 
 
Study design and the participants: 
This was a cross-sectional study carried out in Hansposa 
VDC, one of the VDCs in Sunsari district, located around 15 
kilometers away from Dharan, a town in eastern Nepal.  
Data collection: 
The study was carried out from May 2010 to April 2011. 
After taking the information from the Female community 
health volunteers about residence of pregnant women, 
door to door survey was performed. Pre-designed 
questionnaires were filled while interviewing the women. 
Every woman was given date and time to come to the Sub 
Health Post where their physical examinations including 
height, weight, and blood pressure was taken. They were 
provided ANC checkups and analysis of haemoglobin levels 
was done using conventional Shali’s method. Anemia was 
classified as per WHO criteria

9
. Modified Udai Parekh 

classification was used for socio- economic classification
10

.  
Women found to be moderately anemic were advised 
appropriate treatment and follow up was done after 15 
days. Those with no improvement in HB level were sent to 
BPKIHS for further treatment.  
Data processing and analysis: 
The coding list was prepared and master chart prepared 
manually and the data was entered in Excel software. 
Entered data were transferred in SPSS version 17.0. 
Frequencies, Proportions, Mean and Standard deviation 
(SD) were calculated. Chi- square test and odds ratio were 
applied to find out the association between risk factors and 
anemia. P value <0.05 was considered as statistically 
significant. 
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Inclusion criteria: 
Pregnant women, irrespective of their gestational age, 
residing in the study area for more than six months were 
included in the study. 
Exclusion criteria: 
Women not willing to participate in this study, and women 
with any other known morbid condition were excluded from 
the study. 
Sample size calculation: 
As we could not come across any relevant study in village 
setting, our sample size was based on findings from NDHS 
2006. Based on the knowledge that about 42.0% of 
pregnant women in our country are anemic, it is calculated 
that sample size of 245 pregnant women will provide an 
estimate of prevalence with 15% error within 95% 
confidence limits. 
Ethical committee approval: 
Ethical clearance was taken from the ethical committee of 
the BP Koirala Institute of Health Science. 
 
Result: 

Out of 249 participants, 47.0% were primi-gravida and 
53.0% were multigravida. Mean age was 24.43 ± 5.05 years, 
ranging between 17 and 42 years of age (table 1). Majority 
of women were Hindus (81.9%), followed by Buddhists, 
Muslims, and Christians. Most of the women in this study 
were housewives, some were farmers, and very few women 
were involved in occupations like laborers, small business, 
and services.  More than sixty percent of women were 
belonged to lower middle class of socio-economic strata. 
Even though 71.1% were found to be literate, very few, only 
12.5%, have made above secondary level of education 
(table 1).  
In this study, anemia was present in almost half (46.6%) of 
the pregnant women. Approximately half of them were 
moderately anemic, and the other half were mildly anemic 
(51.0%, 49.0% respectively). Mean Hb level was found to be 
10.9 gm/dl among all the pregnant women, whereas among 
anemic women the level was 9.6 gm/dl. Factors like level of 
education, age at marriage, low socio-economic status, 
history of complications during previous pregnancy, poor 
knowledge about anemia, smokers, and women having low 
body mass index were found to be significantly associated 
with anemia (table 1&2).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1: Distribution of anaemia by socio-demographic 
characteristics 
 

 
 
 
 
 
 
 
 
 
 
 

Characteristics 

Anaemia 

Total 

(N=249) 
P-value 

 

Yes 

n (%) 

 

No 

n (%) 

Age of respondents 

<20 

20-24 

25-29 

30 and above 

 

10(43.5) 

53(42.4) 

28(39.0) 

25(67.5) 

 

13(56.6) 

72(57.6) 

36(61.0) 

12(32.5) 

 

23 

125 

64 

37 

 

 

0.052 

Education 

Illiterate 

Literate 

 

47(65.0) 

69(39.0) 

 

25(35.0) 

108(61.0) 

 

72 

177 

 

<0.05 

Among the literates 

Primary 

Secondary 

Above secondary 

 

51(51.0) 

13(28.0) 

5(16.0) 

 

49(49.0) 

33(72.0) 

26(84.0) 

 

100 

46 

31 

 

 

<0.001 

Occupation 

Housewife 

Others 

 

44(45.0) 

72(47.7) 

 

54(55.0) 

79(52.3) 

 

98 

151 

 

0.632 

Age at marriage (yrs) 

<20 

>20 

 

56(55.0) 

60(40.0) 

 

46(45.0) 

87(60.0) 

 

102 

147 

 

0.028 

Age at first pregnancy 

<20 

>20 

 

40(55.5) 

76(43.0) 

 

32(44.5) 

101(57.0) 

 

72 

177 

 

0.07 

Socio-economic status 

Lower 

Lower middle 

Middle 

 

 

15(83.0) 

76(48.5) 

25(33.0) 

 

 

3(17.0) 

81(51.5) 

49(67.0) 

 

 

18 

157 

74 

 

 

<0.001 
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Table 2: Distribution of anaemia by obstetric and other characteristics in pregnant women                                       

 

 

 

 

 

 

 

Characteristics 
Anaemia Total 

Risk P-value 
Yes   n (%) No  n (%) (N=249) 

Deworming 
                                    Yes 

                     No 

 
17(47.0) 
99(46.5) 

 
19(53.0) 

114(45.5) 

 
36 

213 
 

 
0.9 

Knowledge 
                    Yes 
                     No 

 
44(32.4) 
72(64.0) 

 
92(67.6) 
41(36.0) 

 
136 
113 

 
3.6 

 
<0.001 

Complications during immediate previous 
pregnancy 

                    Yes 
                    No 

 
 

29(76.0) 
47(49.5) 

 
 

9(24.0) 
48(50.5) 

 
 

38 
95 

 
 
 

<0.01 

Type of complications 
      Premature delivery 
      Post-dated delivery 
             Miscarriage 
                   PPH 

 
1(50.0) 
3(50.0) 

12(75.0) 
13(92.9) 

 
1(50.0) 
3(50.0) 
4(25.0) 
1(7.1) 

 
2 
6 

16 
14 

 
 
 

<0.05 

Gravida/Para 
                  Primi 
           Multi 1-2 child 
           Multi > 2 child 

 
40(34.0) 
61(55.0) 
15(72.0) 

 
77(65.0) 
50(45.0) 
6(28.0) 

 
117 
111 
21 

 

 
 

<0.01 

Gestation 
            1st trimester 
            2nd trimester 
            3rd trimester 

 
16(59.0) 
61(48.0) 
39(41.0) 

 
11(41.0) 
66(52.0) 
56(59.0) 

 
27 

127 
95 

 

 
 

0.22 

Iron 
                     Yes 
                     No 

 
92(44.0) 
24(57.1) 

 
115(55.6) 
18(42.9) 

 
207 
42 

 
 

1.6 

 
0.1 

Duration of iron 
              1-2months 
              3-4months 
              5-6months 

 
27(38.6) 
47(51.1) 
18(40.0) 

 
43(61.4) 
45(48.9) 
27(60.0) 

 
70 
92 
45 

 

 
 

0.2 

                              Staple diet 
              Increased 
           Not increased 

 
50(50.0) 
66(45.0) 

 
50(50.0) 
83(55.0) 

 
100 
149 

 
0.7 

 
0.37 

Additional food 
                    Yes 
                     No 

 
47(56.0 
69(47.0) 

 
55(54.0) 
78(53.0) 

 
102 
147 

 
1.03 

 
0.89 

Dietary habits 
               Vegetarian 
          Non Vegetarian 

 
11(42.0) 

105(47.0) 

 
15(58.0) 

118(53.0) 

 
26 

223 

 
 

1.2 

 
 

0.6 

Smoker 
                    Yes 
                    No 

 
22(61.0) 
94(44.0) 

 
14(39.0) 

119(56.0) 

 
36 

213 

 
1.3 

 
0.05 

BMI 
             <18.5kg/m2 
            18.5-25kg/m2 
               >25kg/m2 

 
27(75.0) 
52(46.5) 
37(36.6) 

 
9(25.0) 

60(53.5) 
64(63.4) 

 
36 

112 
101 

 

 
 

<0.001 
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Discussion 

Disease Burden 

Anemia, though widely discussed and highly curable 
disorder, still exists as a major public health problem in 
many countries. According to WHO, ‘world prevalence of 
anemia’ stands at 24.8%, with huge difference in occurrence 
between developed and developing countries.

11
 Anemia in 

pregnancy, in particular, is of special concern as it affects 
not only the mother but also the growing fetus inside her 
and beyond that-- and the global prevalence of ‘anemia in 
pregnancy’ is still at  very high level (41.8%).

11
The national 

(Nepal) prevalence of anemia among pregnant women, 
which also resembles the global prevalence (42%), is 
considered as a severe public health problem. 

11
 Even higher 

local estimate of 46.6% seen in our study area may suggest 
that this problem may be of larger magnitude. Similar 
findings have been noticed in other studies also

12,13,14
. 

Anemia and Iron deficiency  

In a study published in British Journal of Hematology in 
1998, at least half of anemic women were attributed to iron 
deficiency

15
. At present it is almost an established fact that 

iron supplementation improves maternal iron status. It is 
reported that iron supplements increase hemoglobin, serum 
ferritin, mean cell volume, serum iron, and transferrin 
saturation

16-23
. But the result of our study seems 

controversial in terms of established facts, as a large 
proportion of anemic pregnant women were, in fact, taking 
iron supplementation provided by GoN for free (table 2).  
Iron supplementation remains the basic effort of GoN to 
bring down the prevalence of anemia in pregnant women. It 
credited “National Anemia control strategy and iron 
intensification program” for bringing down the prevalence 
of anemia in pregnant women from 75% in 1998 to 42% in 
2006

8
. Paradoxically, despite the large proportion of women 

taking iron tablets in this study, still 46.6% were found to be 
anemic.   
There may be a few factors responsible for that: a) Women 
in the investigated area may have entered pregnancy with 
low iron stores in their body. This opens door to further 
investigations like estimating iron levels in adolescent girls 
and women in their reproductive age, b) This study did not 
differentiate types of anemia, so the anemic women may 
have non iron deficiency anemia, c) The possibility of recall 
bias of interviewees cannot be ruled out; d) The quality of 
iron tablets provided to pregnant mothers by GoN, is still a 
matter of contemplation---and need to be ascertain. 
 

Associated Risk Factors 

Anemia is a complex syndrome entangled by various 
associated factors. There are innumerable risk factors 
associated with anemia. Malaria infection and helminthic 
infestation are leading cause of anemia in pregnancy in 
most of the developing countries

24-27
. History of taking 

deworming tablets by the subjects in this study, however, 
showed insignificant association with anemia (p=0.3). On 
the other hand, it also showed that risk for anemia 

increased by 1.12 fold in groups without deworming (table 
2).  
Furthermore, a mother's nutritional status during pregnancy 
is important, both for the child's intrauterine development 
and for protection from adverse maternal health

8
. The 

energy requirements of women are increased above the 
normal limit during pregnancy

28
. Paradoxically, no 

association of nutritional factors with anemia was found in 
this study (table 2). Perhaps the reason behind this paradox 
is- the proportion of women taking additional food was very 
low. Women especially in rural area are seem oblivious (or 
maybe reluctant) about the importance of balanced food 
during pregnancy.  
Meanwhile, low socio-economic status, low educational 
level, low knowledge of disease, and complication during 
previous pregnancy, smokers, and women with low body 
mass index were found to be significantly associated with 
anemia. Various studies have also confirmed the role of 
these factors as a potential risk factors for anemia in 
pregnancy

29-33
. These factors are closely related with each 

other with education being the foundation of knowledge in 
every aspect of life.  
 

Conclusion 

The results of this study showed that, even though the 
national prevalence of anemia in pregnancy is coming 
down, it is still very high and the fall may be accelerated by 
very simple means like raising awareness in young girls, 
pregnant women and their spouses-- about the problem, 
and educating them the ways to prevent it, monitoring the 
quality of services and medications provided by the 
government and anyone else. Most of the associated 
factors are secondary to formal education. So effort on 
raising the literacy rate of people, especially among girls, 
will help tremendously in lowering the magnitude of the 
problem. 

Limitation of the study: 

1. One of the objectives of this study was to find out the 
risk factors for anemia in pregnancy. Nevertheless, to 
see the positive association between risk factors and 
anemia, size of the respondent covered may not be 
adequate. 

2. Stool examination couldn’t be performed in this study 
to see the helminthic load, which is a well-known 
factor for cause of anemia. 

3. Possibility of information bias couldn’t be denied. 
 

Relevance of the study: 

Anemia is one of the commonest disorder with immense 
public health importance as it affects all the age groups, but 
is more prevalent in pregnant women and young children. 
These groups are considered as vulnerable groups because 
the consequences of anemia in these groups are farfetched, 
in compare to others. One of the most common cause of 
anemia is iron deficiency anemia, which is mainly related to 
nutritional deficiency, which can be attributed to other 
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socio-economic factors that might be hidden in the 
community itself. Cause of anemia might be unique for each 
community. Trying to find out those causes of anemia in 
pregnancy in each community will definitely lead for better 
management of this disorder.       
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