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Abstract

Introduction: Anaemia is a major public health problem leading to multiple consequences including increased 

economic burden on the affected individuals, their families, communities and societies. According to the National 

Family Health Survey (NFHS-4), prevalence of anaemia among reproductive age women is 55% in India. Identifying 

local determinants, will help to plan for appropriate ways to reduce the risks of morbidity associated with anaemia. 

Objectives: To find out the prevalence of anaemia and factors influencing it among non-pregnant women (19-30 years) 

in a rural area near Coimbatore, India

Methods: The study was conducted in the field practice area of Rural Health Training Centre (RHTC), PSGIMSR, 

Coimbatore during the period of October-December 2019. Two villages were chosen randomly from the 14 villages and 

women aged 19-30 years were recruited for the study. A semi-structured questionnaire was used to collect the data 

pertaining to factors intended for this study. Haemoglobin level was measured using haemoglobin photometer and the 

determinants were identified using multiple logistic regression analysis.

Results: The current study showed the prevalence of anaemia to be 56.8% (95% CI=50.0, 63.0%). The best 

determinants of anaemia were found to be low economic status (adjusted odds ratio (aOR)=2.14; 95% CI=1.02, 4.49), 

less intake of green leafy vegetables (aOR=1.93; 95% CI=1.12, 3.32) and inadequate awareness regarding anaemia. 

(aOR=1.99; 95% CI=1.09, 3.62).

Conclusions & Recommendations: Anaemia continues to be a public health problem in rural Coimbatore. Along with 

Weekly Iron and Folic acid supplementation (WIFS), determinants of anaemia have to be addressed among 

reproductive age women.
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Introduction

Anaemia is a major public health problem affecting 

almost a quarter of the global population (1). The 

most vulnerable groups affected by anaemia are 

children, adolescent girls and women in the 

reproductive age and especially pregnant women. It 

poses a significant morbidity risk, particularly among 

reproductive age women (2). Anaemia can reduce the 

quality of life leading to a substantial economic 

burden on the affected individuals and their families, 

communities and societies  (3). 

According to the Fourth National Family Health 

Survey (NFHS-4), 54.4% and 56.9% of the women 

of reproductive age are found to be anaemic in rural 

areas of India and in Tamilnadu, respectively (4). 

Anaemia is found to be more prevalent among 

reproductive age women in India and this nutritional 

handicap in the life of women will have adverse 

consequences on the developmental stages of the 

next generation and can have long term impact and 

thus leave a perpetual effect  (5). Anaemia is 

considered as a silent killer due to its major 

consequences on human health as well as on the 

social & economic development of a country (6). 

Conceptual framework for anaemia explains the 

influence of socio-economic factors on the 

underlying causes of anaemia like inadequate access 

to nutrients, mother and childcare, spacing, and food 

& water sanitation. Considering these factors, the WHO 

recommends local studies for each region to provide 

baseline information for designing prophylactic and 

therapeutic strategies for control of this problem (1). 

Even though many studies have been done on 

anaemia in India, social, cultural, economic, and 

dietary features vary widely across the country. 

Identifying local determinants and planning for 

appropriate strategies for the prevention and control 

of anaemia are some of the priorities of the safe 

motherhood initiative.

Coimbatore is a highly industrialised district in 

Tamilnadu with majority of women in the district 

having more than 12 years of schooling, one third 

gainfully employed and total fertility rate is 1.7. Still 

anaemia is highly prevalent (4). Rapid urbanization 

has influenced the lifestyle of rural Coimbatore also. 

On the basis of these facts, this study was carried to 

find out the prevalence of anaemia among women 

aged 19-30 years and its association with selected 

risk factors among non-pregnant reproductive age 

women in the rural field practice area in Coimbatore 

District.

Methods

A community-based cross-sectional study was done 

in the rural field practice area of PSG Institute of 

Medical Sciences and Research (PSGIMS&R), 

Coimbatore during the period of October-December 

2019. The RHTC caters to a population of 25 886 

distributed in 14 villages. The sample size was 

calculated using the prevalence estimate formula (7) 

with an estimated anaemia prevalence of 55% as per 

the NFHS-4 study (4), allowable error of 15%, design 

effect of 1.5 and non-response rate of 20%, which 

was estimated as 218. The Institutional Human Ethics 

Committee (IHEC) approval was obtained. Two 

villages were chosen randomly out of the 14 villages 

in the field practice area of Rural Health Training 

Centre attached to the Department of Community 

Medicine. Women aged 19-30 years were chosen for 

the study, since data from the service area of RHTC 

have shown that most of the reproductive age women 

complete their family before they complete 30 years. 

Women in reproductive age group (19-30 years) who 

are permanent residents for at least one year in the field 

practice area of RHTC (Vedapatti) were enumerated by 

a door-to-door survey in the two villages and universal 

sampling method was followed to enrol all the 

eligible participants.  Pregnant women, lactating 

women and women who were not present at home on 

three visits were excluded from the study. 

After getting informed consent, a semi-structured 

questionnaire was designed and used to collect data 

pertaining to the factors influencing the prevalence of 

anaemia, namely demographic factors, socio-

economic, environmental factors, reproductive 

factors, menstrual factors and dietary pattern using a 

food frequency questionnaire. Knowledge regarding 

causes of anaemia, symptoms of anaemia, and 

measures for prevention of anaemia and about iron 

rich foods was assessed using a 12-point scoring 
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questionnaire. For every correct answer, they were 

given a score of one and those who scored >6 points 

were considered as having adequate knowledge 

regarding anaemia. 

Height and weight were measured in all participants 

according to WHO standard procedure (8). Further, 

in a sub-sample (50%) of anaemic patients, their 

haematologic health was assessed with complete 

hemogram, peripheral smear, serum iron and serum 

ferritin. Haemoglobin level was measured using 

haemoglobin photometer which is a reliable method 

for determining haemoglobin concentrations in field 

surveys (9-11). The sensitivity and specificity for the 

haemoglobin estimation by haemoglobin photometer is 

94.1% and 95.2%, respectively  (12). The WHO 

criteria for diagnosis of anaemia in non-pregnant non 

lactating women - haemoglobin level less than 12 

g/dl was used for the purpose of classification '(8). 

Further, grading of anaemia was done as 'mildly 

anaemic' (11-11.9 g/dl), 'moderately anaemic' (8-

10.9 g/dl) and 'severely anaemic' (<8 g/dl).

Data analysis

Data entry was done in the Microsoft Excel software 

in codes and the analysis with Statistical Package for 

Social Sciences (SPSS) version 24. Categorical 

variables were expressed as percentages, whereas 

continuous variables were expressed using mean and 

standard deviation (SD). The associations between 

independent variables and haemoglobin level were 

tested for significance using Chi-squared test and 

strength of association was estimated using the odds 

ratio (OR). The variables which were found to be 

statistically significant by univariate analysis were 

further subjected to multivariate logistic regression 

analysis. P value <0.05 was considered as statistically 

significant.

Results

To assess the prevalence of anaemia among women 

in rural households, a random sample of two villages 

were chosen. The total number of line-listed 19–30-

year-old women was 254. Out of them, seven were 

pregnant and three were already on treatment for 

anaemia and they were excluded from the study. Six 

women were not present at home during any of the 

three visits for recruitment and nine women were not 

willing to participate; the remaining 229 consented 

and were enrolled. The demographic profile of study 

participants is shown in Table 1. Among the sample 

studied, 52% were aged 19-24 years; 48% were college 

graduates; 34.1% were employed with a salary; 

65.1% belonged to nuclear family than joint family; 

and 39.7% were married. 

Prevalence of anaemia

The mean haemoglobin content of the study 

participants was 11.42 (SD=1.99) g/dl. The mean 

(SD) haemoglobin level among participants classified 

as anaemic and not anaemic was 10.04 (1.85) g/dl and 

13.16 (0.85) g/dl, respectively. The prevalence of 

anaemia among the study population was 56.8 % 

(95% CI=50.2, 62.9%). Out of the 130 anaemic 

women, 42.3% of them were mildly anaemic, 46.9% 

were moderately anaemic and 10.7% were severely 

anaemic.

In the sub-sample (50%) of anaemic participants, the 

mean (SD) serum iron and serum ferritin levels were 

52.10 (41.98) µg/dl and 24.71 (33.28) ng/ml, 

respectively.  The peripheral smear analyses of the 

patients confirmed that the common type of anaemia 

was microcytic hypochromic anaemia (69.69%) 

followed by normocytic hypochromic anaemia 

(22.72%) and normocytic normochromic anaemia 

(7.57%).

Factors associated with the prevalence of anaemia

Table 2 shows the univariate analysis and logistic 

regression of the factors associated with anaemia. 

Among the various factors, after adjusting confounding 

variables, women from lower socio-economic status 

(Classes IV & V), having inadequate knowledge 

regarding anaemia and consume less green leafy 

vegetables (<2 times weekly) were more prone to 

suffer from anaemia. None of the participants were 

acknowledged to be recipients of WIFS under 

Intensified National Iron Plus Initiative (I-NIPI) 

Program of Ministry of Health and Family Welfare.
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Table 1: Demographic profile of the study participants (N=229)

Parameter

Age (in years)

Educational status

Socio-economic status 

(Modified Prasad Classification)

Employment status

Family type

Marital status

Category

19-24 years

>24 years

Illiterate

Primary

Middle

High school

Higher secondary

Graduate

Class I

Class II

Class III

Class IV

Class V

Employed

Not employed

Nuclear

Extended

Married

Others

 No. 

119

110

4

7

21

40

47

110

10

88

94

35

2

78

151

149

80

91

138

%

52.0

48.0

1.7

3.1

9.2

17.5

20.5

48.0

4.4

38.4

41.0

15.3

0.9

34.1

65.9

65.1

34.9

39.7

60.3

Discussion

Anaemia has been recognized as a public health 

problem for many years, but only little progress has 

been made in its control. India was the first 

developing country to take up a National Anaemia 

Prophylaxis Programme (NAPP) in 1970, providing 

iron & folic acid supplementation to all pregnant 

women and children with an aim to reduce the 

prevalence of anaemia to below 25%  (13). The WHO 

and UNICEF re-emphasize the urgent need to combat 

anaemia and stress the importance of recognizing its 

multifactorial aetiology for developing effective 

control programmes . The current study was an (8)

attempt to assess the prevalence of anaemia and the 

possible associated factors among reproductive age 

group women in rural Coimbatore. 

Among the 244 eligible candidates, 15 were not 

accessible and thus the non-response rate was 6.14%. 

The prevalence of anaemia in the current study was 

nearly 57% (95% CI=50, 63%) which is 2% higher 

than that reported in the NFHS-4 study (4) reported in 

the year 2015-16 suggesting no significant progress 

during this period. A study by Rao et al. (2011) among 

rural women of child bearing age (15-35 years) in 

Pune has reported the prevalence of anaemia as 77% 

(14), which is much higher than that of the current 

study, whereas in the study by Bently et al. (2003) 

among married women aged 15-49 years in Andhra 

Pradesh, it was 49.5% (15). The WHO considers the 

prevalence greater than 40% as a problem of high 

magnitude  (2), hence anaemia is a major public health 

problem among the study population. 

In our study, among the 130 anaemic women, 

majority of them were mild to moderately anaemic 

and only a few of them were severely anaemic. This 

finding is consistent with other studies (16-17). 

Prevention of anaemia in women of reproductive age 
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Table 2: Association of anaemia with selected risk factors

Variable Anaemic

(n=130)

No. (%)

Not anaemic

(n=99)

No. (%)

OR (95% CI)  aOR (95% CI) P value

Age

Educational 

status

Socio-economic 

status 

Employment 

status

Family type

Marital status

Body mass 

index

IUCD usage

Regularity of 

menstrual cycle

Menstrual bleed

Toilet facility

Usage of footwear 

while going out of home

Passage of worms 

in stools

Usage of soap after 

defecation

Type of diet

Coffee/Tea with 

food

Lime juice with 

food

19-24 years

24-30 years

Up to High School

Post High school

Class IV-V

Class I-III

Employed

Not employed

Nuclear

Joint

Married

Others

2<18.5 kg/m

2≥18.5 kg/m

Yes

No

Irregular

Regular

Excessive

Normal

Absent

Present

Occasional

Mostly

Yes

No

No

Yes

Vegetarian

Mixed

Yes

No

Yes

No

65 (54.6)

65 (59.1)

42 (58.3)

88 (56.1)

27 (72.9)

103 (53.7)

49 (62.8)

81 (53.6)

80 (53.7)

50 (62.5)

50 (54.9)

80 (57.9)

27 (65.9)

103 (54.8)

13 (59.1)

112 (54.1)

13 (68.4)

117 (55.7)

19 (61.3)

111 (56.1)

39 (61.9)

91 (54.8)

15 (65.2)

115 (55.8)

4 (80.0)

126 (56.2)

16 (59.3)

114 (56.4)

20 (62.5)

110 (55.8)

19 (59.4)

111 (56.3)

13 (81.2)

117 (54.9)

54 (45.4)

45 (40.9)

30 (41.7)

69 (43.9)

10 (27.0)

89 (46.4)

29 (37.2)

70 (46.4)

69 (46.3)

30 (37.5)

41 (55.1)

58 (52.0)

14 (44.2)

85 (45.2) 

9 (40.9)

95 (45.9)

6 (31.6)

93 (44.3)

12 (38.7)

87 (43.9)

24 (28.1)

75 (45.2)

8 (34.8)

91 (44.2)

1 (20.0)

98 (43.8)

11 (40.7)

88 (43.6)

12 (37.5)

87 (44.2)

13 (40.6)

86 (43.7)

3 (18.8)

96 (45.1)

0.83 (0.49, 1.47)

1.09 (0.62, 1.92)

2.28 (1.04, 4.97)

1.46 (0.83, 2.55)

0.69 (0.39, 1.21)

0.88 (0.51, 1.5)

1.59 (0.78, 3.21)

1.22 (0.5, 2.99)

1.72 (0.63, 4.7)

1.24 (0.57, 2.69)

1.33 (0.74, 2.42)

1.48 (0.6, 3.6)

3.11 (0.34, 7.28)

1.12 (0.49, 2.54)

1.31 (0.61, 2.28)

1.13 (0.53, 2.42)

3.56 (0.98, 12.8)

-

-

2.14 (1.02, 4.49)

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0.03
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Green leafy 

vegetables 

Fruits 

Milk 

Meat/poultry

Awareness about 

anaemia

≤ 2 days / week

> 2 days / week

≤ 2 days / week

> 2 days / week

≤ 2 days / week

> 2 days / week

≤ 2 days / week

> 2 days / week

Inadequate

Adequate

79 (63.7)

51 (48.6)

63 (59.4)

67 (54.4)

120 (58.8)

10 (40.0)

92 (58.2)

38 (53.5)

49 (68.1)

81 (51.6)

45 (36.3)

54 (51.4)

43 (40.6)

56 (45.6)

84 (41.2)

15 (60.0)

66 (41.8)

33 (46.5)

23 (31.9)

76 (48.4)

1.85 (1.09, 3.15)

1.22 (0.72, 2.07)

2.14 (0.91, 3.81)

1.21 (0.68, 1.21)

1.99 (1.11, 3.59)

1.93 (1.12, 3.32)

-

-

-

1.99 (1.09, 3.62)

0.017

0.024

is essential for child survival and safe motherhood 

(18). The nutritional handicap in the life of women 

will be passed on to the next generation and will have 

a long term adverse consequence (18). Data from the 

National Nutrition Monitoring Board (NNMB) Surveys 

(5) showed that Indian women have a sustained low 

intake of iron. Low quantity of food intake among 

Indian girls & women may be due to various reasons 

like economic, social, lack of empowerment, etc.

The anaemic participants of the current study 

revealed that the majority of them had less serum iron 

and serum ferritin. Peripheral smear showed that 

92.41% of the population had microcytic hypochromic 

or normocytic hypochromic anaemia. Other causes 

of hypochromic anaemia such as thalassemia and 

sickle cell anaemia were not observed. One person 

who was having sickle cell trait was referred for 

further management and was not part of this study. 

Based on the biochemical and peripheral smear 

examination, it is evident that most of the anaemic 

patients are suffering from iron deficiency anaemia in 

the study population.

The risk of anaemia was found to be significantly 

higher in women from lower socio-economic groups 

(Classes IV & V), scoring lower in response to the 

questionnaire about anaemia related information, 

and whose consumption of green leafy vegetables 

was done less frequently (<2 times weekly). Women 

from lower socio-economic groups had two times at 

risk of being anaemic compared to other groups. This 

inverse relationship of socio-economic status with 

anaemia has been consistently reported in other 

studies as well  (19-21). Poor socio-economic status 

is known to be associated with a number of factors 

such as high parity, short birth interval, poor diet both 

in quantity and quality, lack of awareness regarding 

health and nutrition, and a high rate of infectious 

diseases and parasitic infestations (16). Poor people 

often have limited access to medical attention and 

preventive measures; hence the prevalence of 

anaemia and its severity has been seen more in the 

lower socio-economic communities Secondly those . 

who had inadequate knowledge on anaemia as 

assessed by their response to our questionnaire were 

two times at risk of becoming anaemic which was 

similar to the findings from other similar studies (22-

23). Due to lack of adequate knowledge on food 

containing iron, their choice of food is likely to be 

improper leading to nutritional handicap which 

paved the way to its ill effects  (18).

Although the adequacy of intake of iron rich food was 

ascertained only based upon the frequency of intake 

i.e., number of days/ week and not on the amount of 

food intake, it was found that those who are taking 

green leafy vegetables (GLV) less frequently were at 

higher risk of becoming anaemic. Similar findings 

have been reported by others (14, 24-27) which 

showed that lower consumption of GLV was 

significantly associated with increased risk of 

developing anaemia. 

The study had few limitations like dietary history was 

limited to self-reported food frequency, hence the 

quantum of dietary intake of iron could not be 

ascertained; confirmation of worm infestation by stool 
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examination was not possible due to operational 

difficulty; complete haematological and biochemical 

investigations were not conducted in all participants 

due to financial constraints; and cause-effect 

relationship could not be determined due to its cross-

sectional design. Our study reiterates the fact that 

prevalence of anaemia among reproductive age 

women remains high in rural India due to various 

factors like socio-economic status, inadequate 

dietary intake of iron rich foods, and importantly 

lower awareness of the problem and the available 

solutions. 

Conclusions & Recommendations

Despite India being the first country to start the 

anaemia prophylaxis program, the current study 

highlights that anaemia still remains a public health 

issue of great magnitude among non-pregnant 

reproductive age women even after fifty years into 

the program. Approximately 57% of women in the 

study area were diagnosed to be anaemic suggesting 

that the measures to prevent and control anaemia so 

far have largely been ineffective. Intensive 

approaches are required to combat anaemia and to 

prevent short- and long-term adverse consequences 

of anaemia. For this reason, a lifecycle approach for 

the control of anaemia in women of reproductive age 

in developing countries has been emphasised (28). 

Intensified National Iron Plus Initiative of India tries 

to implement this approach by providing the WIFS. 

However, none of the participants in the current study 

informed that they were taking or receiving WIFS. 

Low coverage of WIFS among adolescents had 

already been reported in India (29). Therefore, 

strategies to combat anaemia should address all of the 

causal factors like low economic status, lack of 

adequate knowledge regarding anaemia and less 

frequent intake of green leafy vegetables, so that 

programs such as WIFS could reach more people and 

make an impact on this scourge.

Public Health Implications

·  Anaemia still continues to be a major public 

health problem in non-pregnant rural 

women aged 19-30 years in India.

· Along with WIFS, other risk factors for 

anaemia need to be addressed urgently.
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