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 Background: Anemia during pregnancy is an important public health problem, 

in developing countries. This community based study was conducted in 

Northeast India to study the prevalence of anemia along with the associated 

socioeconomic factors. 

Methods: The present one-year cross sectional study was carried out in the 

selected villages under Lahowal Block of Dibrugarh District and the relevant 

data was collected in a pre-designed and pre-tested proforma by house to house 

interviews. The sample size was calculated 310. Clinical examination was done 

and haemoglobin estimation was performed using Sahli’s acid hematin method. 

Data were analyzed in Microsoft Excel using percentage, range, t-test and 

ANOVA; wherever applicable. A significance level of 5% was taken with 95% 

confidence interval 

Results: Anemia was seen in 89.68% of the subjects. The highest mean 

hemoglobin (Hb) level was observed in the 1st trimester subjects (9.14 gm/dl), 

while the lowest mean Hb-level was observed in the 3rd trimester subjects (8.90 

gm/dl). A significant difference was observed between the mean Hb-levels of 

the study subjects belonging to nuclear families and joint families, subjects 

belonging to different socio-economic status, different levels of education, 

different professions, those consuming tobacco and those not consuming 

tobacco, and those consuming betel nut and not consuming betel nut.  

Conclusion: There was a high prevalence of anemia in pregnancy which was 

related to the socioeconomic status, occupational status, level of education, type 

of family, and personal habits in these women. 
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Introduction 

Anemia during pregnancy, defined by the 

World Health Organization (WHO) as 

hemoglobin (Hb) concentration of less than 11 

g/dl, is an important public health problem; more 

commonly in the developing countries (1). 

Anemia during pregnancy was found to have the 

highest prevalence in Sub-Saharan Africa (SSA) 

(57%). A slightly lower prevalence (48%) was in 

Southeast Asia, and the lowest prevalence 

(24.1%) was found among pregnant women in 

South America (2). Notable causes of anemia in 

developing countries include less than adequate 

intake and poor absorption of iron, malarial 

infection, hookworm infestation, diarrheal 

diseases, HIV/AIDS, diseases of red blood cells 

like sickle cell anemia and thalassemia, blood 

loss during labor, and pregnancies at close 

intervals (1, 3).Since there is an increased 

requirement of iron among pregnant women, 

factors like early onset of childbearing, a high 

number of births, short intervals between births, 

and poor access to antenatal care and nutritional 

supplementation contribute to anemia and poor 

pregnancy outcome in these women (4). Iron 

deficiency is the most significant cause of 

anemia in this population and early institution of 

iron therapy could considerably reduce the 

burden of anemia in these women, thereby 

improving fetal outcome. According to the 

National Family Health Survey 4 (NFHS-4) data, 

India has a high prevalence of anemia  in  

pregnancy (50% in 2015-2016) with only a 

minimal 8% reduction from 2005 to 

2006(NFHS-3) (3, 4). In Assam, one of the 

major states of Northeast India, the prevalence 

of anemia among pregnant women was 54% in 

2019-2020 (NFHS-5), while it was 44.8% in 

2015-2016 (NFHS4) (5). This shows a rise in the 

problem of anemia among the pregnant 

population in the state and is an indicator of 

under-nutrition in this population. Therefore, the 

present community based study was conducted 

on the prevalence of anemia and its associated 

socioeconomic factors in a district of North east 

India. 

Method 

This cross sectional studywas carried out in the 

selected villages under LahowalBlock of 

Dibrugarh. The Dibrugarh district of Assam is 

divided into 6 blocks, and 1362 villages. Among 

the 6 blocks, Lahowal block was selected 

randomly for the study. All pregnant women aged 

15-45 years in the selected villages were studied 

for a one-year period. Cases were selected by a 

multistage sampling device and the calculated 

sample size was 310. 

Inclusion criteria: Pregnant women were 

included in the study by the following inclusion 

criteria: 

1. Willing to give consent to participate in the 

study. 

2. Have resided in the identified village, for a 

period of at least 1 year prior to the date of the 

interview.  

Exclusion criteria: 

1. Not willing to participate in the study. 

2. Those pregnant women who were not 

available for interview even after 2 visits to their 

houses. 

Data collection: The selected villages were 

visited on predetermined dates and the relevant  

data was collected in a pre-designed and  

pre-tested proforma by house to house 

interviews.Demographic variables such as age, 

gravida, type of family, caste, educational 

qualification, occupation were noted. To evaluate 

the socioeconomic status, Modified BG Prasad 

classification was used. Clinical examination was 

done and Hb estimation was performed using 

Sahli’s acid hematin method. 

Analysis: Analysis of data was done using 

percentage, range, t-test and ANOVA. The data 

were presented by calculating percentage and 

range and the level of significance was determined 

using t-test and ANOVA. 

The procedures followed were in accordance 

with the institutional ethical standards [No. 

AMC/EC/12638]. Informed consent was taken 
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from the participants prior to the study. 

Results 

A total of 310 pregnant women in the age group 

of 15-45 years were selected and included in the 

study. Anemia was seen in 89.68% of the subjects, 

2.9% of whom had severe anemia, while 59% had 

moderate anemia and 38% had mild anemia (Table 

1). Among the subjects, the highest mean Hb-level 

was observed in the 1st trimester subjects (9.14 

gm/dl), while the lowest mean Hb-level was 

observed in the 3rd trimester subjects (8.90 gm/dl) 

(Table 2). Moreover, 8.6% of the 2nd trimester 

study subjectsand3.64% of the 3rd trimester 

subjects did not consume IFA (Table 3).  A 

significant difference was observed between the 

mean Hb levels of the study subjects belonging to 

nuclear families and joint families (Table 4).There 

was a significant difference between the mean Hb 

levels of the study subjects belonging to different 

socio-economic status (Table 5). It was seen that 

Hb levels were much lower among the illiterate 

pregnant women compared to the educated 

pregnant women. A significant difference was 

found between the mean Hblevels of the subjects 

with different levels of education (Table 6). There 

was a significant difference between the mean Hb 

levels of the study subjects belonging to different 

professions (Table 7). However, no significant 

difference was observed between the mean Hb 

levels of the subjects belonging to different castes. 

There was a significant difference between the 

mean Hb levels of the subjects consuming tobacco 

and those not consuming tobacco. A significant 

difference was also observed between the mean Hb 

levels of the subjects consuming betel nut and not 

consuming betel nut (Tables 8 and 9). 

In the present study conducted on 310 pregnant 

women over a period of 1 year, 41.94% were 

primigravida and 58.06% were multigravida. The 

majority of the pregnant women (41.29%) were in 

the age group of 23-26 years, followed by 38.71% 

in the age group of 19-22 years. Furthermore, 

25.81% of the study subjects belonged to nuclear 

families and 74.19% were from joint families. 

Table 1.Distribution of the subjects according to the severity of anemia 

Haemoglobin level (gm/dl) Number of pregnant women (%) 

≥ 11          (non anemia) 32 10.32 

9.1 – 10.9 (mild anemia) 106 34.19 

7 – 9         (moderate anemia) 164 52.91 

˂ 7            (severe anemia) 8 2.58 

Total 310 100 

Table 2.Mean Hb levels of the subjects in different trimesters 

Class Number of pregnant women (%) Mean Hb level ± SD (gm/dl) 

1st trimester 14 4.52 9.14 ± 1.27 

2nd trimester 186 60 9.10 ± 1.28 

3rd trimester 110 35.48 8.90 ± 1.29 

Total  310 100 9.03 ± 1.28 

Table 3. Distribution of the subjects according to IFA consumption 

Duration of pregnancy 

Total number of the subjects  in the 2
nd

 and 3
rd

 trimesters (296) 

IFA consumed Not consumed 

Number % Number % 

2nd trimester  (186) 170 91.40 16 8.60 

3rd trimester  (110) 106 96.36 4 3.64 

Total             (296) 276 93.24 20 6.76 
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Table 4.The relationship between the type of family and the mean Hb levels 

Type of family 
Subjects 

Mean Hb% p-value 
Number % 

Nuclear  80 25.81 9.32 ± 1.28 
0.02 

Joint 230 74.19 8.93 ± 1.28 

Total 310 100 9.03 ± 1.28  

Table 5. The relationship between the socio-economic status of the subjects and their mean Hb levels 

Socio-economic status 

( Modified BG Prasad classification May 2013 ) 

Subjects Mean Hb% 
p-value 

Number %  

Class-I 12 3.87 9.67 ± 1.25 

0.0

1 

Class-II 26 8.39 8.86 ± 1.28 

Class-III 48 15.48 9.50 ± 1.28 

Class-IV 152 49.03 8.98 ± 1.28 

Class-V 72 23.23 8.78 ± 1.28 

Total 310 100 9.03 ± 1.28  

Table 6. The relationship between the educational qualification of the subjects and their mean Hb levels 

Educational  status 
Subjects 

Mean Hb% p-value 
Number (%) 

Graduation and above 16 5.16 9.33 ± 1.29 

0.00 

Higher Secondary 8 2.58 9.23 ± 1.17 

Matriculation (10th pass) 68 21.94 9.55 ± 1.28 

High School 74 23.87 9.22 ± 1.29 

Primary School 44 14.19 9.53 ± 1.28 

Illiterate 100 32.26 8.25 ± 1.28 

Total 310 100 9.03 ± 1.28  

Table 7. The relationship between the type of occupation of the subjects and their mean Hb levels 

Occupation 
Pregnant women 

Mean Hb ± SD p-value 
Number (%) 

Housewife 236 76.13 9.19 ± 1.28 

0.00 Tea garden worker 58 18.71 8.30 ± 1.28 

Others 16 5.16 9.38 ± 1.28 

 Total 310 100 9.03 ± 1.28  

Table 8.Therelationship between tobacco consumption in the subjects and their mean Hb levels 

Tobacco 

consumption 

Subjects 
Mean Hb ± SD p-value 

Number (%) 

Present  28 9.03 8.37 ± 1.25 
0.005 

Absent  282 90.97 9.09 ± 1.28 

 Total 310 100 9.03 ± 1.28  

Table 9. The relationship between betel nut intake in the subjects and their mean Hb levels 

Betel nut consumption 
Subjects 

Mean Hb ± SD p-value 
Number (%) 

Present  180 58.06 8.85 ± 1.28 
0.004 

Absent  130 41.94 9.28 ± 1.28 

 Total 310 100 9.03 ± 1.28  

 

Discussion 

A high prevalence of anemia (89.68%) was 

observed in the current study. Saxena, et al. (11) 

who conducted their study on anemia in pregnant 

women observed the prevalence of anemia to be 

38%, while Suryanarayana, et al. (12) reported the 

prevalence to be 62.3% in their study. Other 

studies have reported the anemia prevalence of 
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82.9% (Viveki, et al), 84.9 % (Totega, et al), and 

96.6% (13, 14, 15).  

The majority of the pregnant women (41.29%) 

were in the age group of 23-26 years followed by 

38.71% in the age group of 19-22 years. In a study 

by Rajamouli, J., et al. (16), most of the cases were 

in the age group of 20 to 29 years (77.3%), while 

in a study in Aurangabad city, India, by Pushpa, 

O., Lokare, 87.2% of the subjects were in the age 

group of 20-30 years (17); 25.81% of the total 

study subjects belonged to nuclear families and 

74.19% were from joint families. These findings 

correlate with the study by Sahoo, et al. (18), in 

which 26.7% of the respondents belonged to 

nuclear families and 73.3% belonged to joint 

families. In the same study, on nutritional status of 

pregnant women in rural Balasore district, Orissa, 

in 2006, it was observed that 45.7% belonged to 

middle caste. However, in the present study, 

76.13% of the subjects belonged to other backward 

castes. In a study conducted by Siddiqui, et al. 

(19), women belonging to scheduled caste and 

scheduled tribe had a significantly higher burden 

of anemia than other backward classes, which is in 

line with the present study 

In the present study, out of 310 pregnant 

women, 49.03% were from class IV (Modified BG 

Prasad) and 23.23% were from class V (Modified 

BG Prasad). Thus, majority of pregnant women 

suffering from anemia came from the lower 

socioeconomic strata of the population. This 

finding has been supported by the studies of Sarala 

V et al. and Ahmad N et al., who noted that anemia 

was more common in lower socioeconomic strata 

of women (20,21). K, Kavitha in her study on 

nutritional status of pregnant women in rural area 

of Tamil Nadu in 2011 also observed that 70% of 

the study population had a monthly income 

ranging from Rs. 2000 to Rs. 4000 (22). This 

emphasizes the fact that among the poorer section 

of the society, due to financial constraints, these 

women do not get adequate nutrition during 

pregnancy and thus suffer from anemia. 

In the present study, a statistically significant 

difference was seen between the mean Hb values 

of the subjects in relation to their level of 

education. Moreover, 76.13% of the subjects were 

housewives and 18.71% comprised of tea garden 

female workers. Sahoo et al. (18) stated that 

majority of the cases were house wives (93.3%) 

and the remaining (6.7%) were self-dependent. 

Rajamouli et al. also noted a high prevalence of 

(96.8%) anemia among housewives and 

agricultural labourers compared with employees, 

only 3.2% of whom were anemic (16). A 

statistically significant difference was observed 

among the mean Hb values and the type of 

occupation in the current study with mean Hb 

levels much lower in the housewives and tea 

garden workers. This could partly be due to the 

lower income in these families. 

In the present study, the mean 24-hour caloric 

intake of all pregnant women irrespective of 

their duration of pregnancy was found to be 

1151.82 ± 235.31 kcal. It was less than the RDA 

(2525 kcal/24hours) (Recommended Dietary 

Allowance). K. Kavitha in her study observed 

that the mean caloric intake of the study 

population was 2067. 45 kcal/day; lower than the 

RDA, while Sahoo et al. observed that the mean 

24-hour caloric intake was 2181.92 ± 311.21 

kcal, which was also less than the RDA (18, 22). 

Gautam VP, et al. who carried out a study on 

dietary aspects of pregnant women in rural areas 

of northern India in 2008 observed that the mean 

caloric intake of the study subjects was less than 

the RDA in all (100%) of pregnant women who 

participated in the study (23). The mean caloric 

intake of the present study subjects was not only 

less than the RDA, but was also found to be less 

than the mean caloric intake of other study 

subjects sited above. This difference in the mean 

caloric intake of the subjects in comparison to 

other studies may be due to different dietary and 

socio-cultural habits and also because of 

difference in the geographical location. 

In the current study, the mean Hb levels of the 

1st trimester study subjects was higher than that of 

the 2nd trimester women and the mean Hb levels 

further decreased in the 3rd trimester of pregnancy. 

However, Subarnalata, Sahoo and Basumati, Panda 

in their study on nutritional status of pregnant 
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women of some villages in Balasore, Orissa,  

reported that the mean Hb-levels increased from 

the 1st to 3rd  trimester of pregnancy (18). 

A significant difference in the mean Hb-levels 

of the study subjects was found in relation to the 

type of family (p < 0.05), socio-economic status (p 

< 0.05), educational status (p < 0.05), type of 

occupation (p < 0.05), betel nuts with lime 

consumption (p < 0.05), and tobacco intake (p 

<0.05). From the overall results of the study, it 

could be inferred that the type of family, 

socioeconomic status, educational status, type of 

occupation, consumption of betel nut with lime, 

and tobacco intake all contributed to the burden of 

anemia in this population. 

Although most of the participants belonged to 

other backward classes, the difference in the mean 

Hb-levels of the study subjects was not significant 

(p > 0.05) for the caste of the person. 

Conclusion 

There was a high prevalence of anemia among 

the pregnant women in the study population, which 

was related to the socioeconomic status, 

occupational status, level of education, type of 

family, personal habits like consumption of betel 

nut and tobacco in these women. Public health 

measures like screening programs for anemia, 

conducting awareness campaigns, providing access 

to proper antenatal care, food fortification, iron and 

folic acid supplementation, spacing of pregnancies 

and change of habits in these women would go a 

long way towards reducing the burden of anemia in 

these women, thereby improving pregnancy 

outcomes. 
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