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Abstract 
Objective: To estimate the prevalence and severity of anaemia among non-pregnant 
women in rural Bangladesh and describe its social distribution. 
Design: A cross-sectional study conducted in February-March 19%. Haemoglobin 
concentration was measured on a capillary blood sample by cyanmethaemoglobin 
method. TIle World Health Organization (WHO) classification was used to define 
anaemia. 
Settillg: Twelve randomly selected villages in Fulbaria thana of Mymensingh district, 
about 110 km northwest of Dhaka city in Bangladesh. 
Subjects: A systematically selected sample of 179 non-pregnant apparently healthy 
women aged 15-45 years. 
Results: Anaemia was highly prevalem (73%; 95o/oCI 67-79%). Most of the women 
had mild (52%) or moderate (20%) anaemia, but a few of them suffered from severe 
anaemia (1%). Ascaris was common (39010) while hookworm was not (1%). The 
anaemia prevalence had no statistically significant association with age, parity or 
Ascaris infestation (P > 0.(5). Women with less than 1 year of schooling, who were 
landless or who re ported having an economic deficit in the household had 
significantly higher prevalence of anaemia (P < 0.05). There was a significantly 
increasing trend in anaemia prevalence with decreasing socioeconomic situation 
(5E5). However anaemia was common in all social strata. 
Conclusions: Although the overall anaemia prevalence among non-pregnant rural 
women is high, only a few women suffer from severe anaemia. Women of all SES 
groups irrespective of their age and parity are affected by anaemia. 
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Anaemia is a major public health problem. It has been 
estimated that 2150 million people in the . world are 
anaemic, of whom about 50% are thought to suffer from 
iron deficiency anaemia I . Iron deficiency and anaemia are 
most prevalent among pregnant women and young 
children with the highest prevalence in low income 
countries2

. Iron deficiency and anaemia during pregnancy 
are associated with low birth weight, preterm delivery 
and increased perinatal monality3-5. Routine supplemen­
tation of iron through the primary health care system has 
been widely practised to reduce maternal anaemia, 
although the programmes have shown limited effective­
ness(, ·~ . 

maternal anaemia. Prepregnancy haemoglobin concen­
tration and iron status are believed to be predisposing 
factors for maternal anaemia . 

Women of reproductive age in low income countries 
who are currently not pregnant are also affected by 
anaemia!!. The most important functional consequences 
are fatigue and reduced productivity9 . However, the 
recent interest in iron supplementation of non-pregnant 
women is mostly rationalized by its potential impact on 
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Several studies have found a negative association 
between socioeconomic situation (SES) and anaemia 
prevalence lO

-
12

. Women from poor households are 
usually found to have higher anaemia prevalence. Poor 
5ES is known to be associated with a number of facto rs 
such as high parity, short birth interval, poor diet both in 
quantity and quality, lack of health and nutrition 
awareness, and a high rate of infectious diseases and 
parasitic infestations. Since SES is an impoltant determi­
nant of access to health care, poor people have often 
limited access to medical attention and prevent in' 
measures 13, increasing their risk of becoming anaemic. 

Bangladesh is a poor country with a presenT per capita 
gross national product of about US$280 only. According 
to the latest national nutrition slIrveyH, more than 90'H. of 
the pre-school children suffer from mild to severe 
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protein-energy malnutrition. The prevalence of anaemia 
among rural pregnant and non-pregnant women was 
found to be 60% and 85%, respectively14. 

The government and a number of non-governmental 
organizations have been implementing health programmes 
that include prevention and control of anaemia, So far, the 
major intervention has been the distribution of iron/folate 
supplements to pregnant women. However, supplement­
ing newly wed women has also been discussed recently. 

The aim of this paper is to estimate the prevalence of 
anaemia and its severity among non-pregnant women in a 
rllral area of Bangladesh, describe its socioeconomic 
stratification, and explore some factors commonly asso­
ciated with anaemia. 

.c,.bject .... and methods 

The study was performed in 12 villages of fulbaria thana 
(subdistrict) in Mymensingh district, Bangladesh, about 
110 km northwest of Dhaka city. The thana was selected to 
represent areas covered only by government health 
services for women which did not have any additional 
antenatal health service by other providers. The study 
villages were selected randomly and were representative of 
typical rural Bangladesh. They have a high population 
density and are located on the plain of agricultural land. 
The livelihood of the population in the study area is mainly 
based on subsistence farming. The staple crop is rice, 
which is consumed with vegetables, lentils and some fish, 
as well as meat on rare occasions. The study was conducted 
in february-March 1996. This is a post-harvest period for 
rice and considered as the time when most of the 
households have the best food and economic resources. 
A sample of 184 women was selected based on their 
·'vailability at home and consent to participate in the study. 

.Ie selected women were in the age range of 15-45 years. 
They were all married, apparently healthy and reportedly 
not pregnant at the time of the study. 

The study was conducted by the Research and Evalua­
tion Division (RED) of BRAC, which is a national non­
governmental organization in Bangladesh. Twelve female 
interviewers of BRAC/RED received a 3-day training on 
application of the questionnaire. They were divided into six 
groups, each responSible for two villages. To identify and 
recruit the women from a village, each team started house­
to-house visits from the centre of the village and then 
moved in one direction until the recruitment of the 
required number of 15 w~men was completed. This 
sampling method has been recommended in health studies 
in low income countr~esI5. 

Each woman was interviewed using a structured ques­
tionnaire. The women were provided with a plastic 
container to collect a sample of faeces. The next day, two 
laboratory technicians visited the women at their houses 
and picked up the stool samples. Twenty microlitre 
capillary blood samples were collected by fingerprick 
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from each woman and preserved in a vial containing 5 ml 
of Drabkin's solution. The sample.~ were kept in a cold flask 
and then transported to Mymensingh Medical College 
HospitallaboratolY. Haemoglobin concentration measure­
ment was performed on the same day, using the 
cyanrnethaemoglobin method r6. Anaemia was defined as 
a haemoglobin concentration <120 g I-I, which was 
further categorized as mild 000-119 g I- r), moderate 
00-99 g I - I) and severe «70 g 1- rl. The stool samples 
were diluted with sodium chloride solution and examined 
for the presence of hookworm ova and Ascaris by a trained 
laboratory technician. Of the 184 women originally 
selected, four refused fingerprick blood sampling and 
one was later found to be pregnant, leaving 179 women for 
final analysis. 

The questionnaire induded three indicators of SES: 
attendance in a formal school, perceived household 
economic status and household landholding. These indi­
cators have been used and tested in other studies and have 
been found to be a valid measure of SES in rural 
Bangladesh17. for school attendance, a woman who did 
not complete at least 1 year in a formal school was 
categorized as having no schooling. A woman who 
reported that she had attended a formal educational 
institution for at least 1 year was categorized as having 
attended school irrespective of her current ability to read or 
write. To obtain information on perceived economic status, 
a woman was asked whether she considered her house­
hold's economic situation to have been always in deficit, 
occasionally in deficit, balanced or surplus in the preceding 
year. The four different options were explained to each 
woman and she was asked to categorize herself under one 
of the options. A household was categorized as 'deficit' if 
she answered either always deficit or occasionally deficit. 
The two other options were combined to a 'non-deficit' 
category. The third indicator of SES was household 
landholding. Due to diversity of local measurement units 
and the prevailing inheritance laws, it was often difficult to 
obtain reliable information on the total amount of land­
holding. To validate the information, the woman's answer 
on landholding was checked with those of other adult 
family members and the answer that was commonly agreed 
upon was recorded. Households with less than 0.5 acre 
(0.2 ha) of land were categorized as functionally landless. 
This definition of landlessness has been used to target poor 
households for poverty-alleviation programmes in Bangla­
deshiS. 

An SES score was constructed using a combination of the 
previously mentioned three SES indicators. The score 
ranged from 0 to 3 based on the accumulated number of 
positive attributes. for example, a woman who reported 
that she had formal schooling, was economically non­
deficit and had more than 0.5 acre of land, was given an 
SES score of 3. 

Statistical significance of association between anaemia 
prevalence and an individual indicator of SES was analysed 
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Fig. 1 Cumulative distribution of haemoglobin concentration in non­
pregnant adult women in a rural area of Mymensingh, Bangladesh 
(n = 179). The proportions with severe, moderate and mild anaemia 
are indicated with arrows 

by the chi-square test. Trend over levels of SES was 
evaluated by the chi-square test for trend. The association 
between anaemia prevalence, age, parity and Ascaris 
infestation was evaluated with multivariate logistic regres­
sion analysis controlling for SES. P values less than 0.05 
were considered as statistically significant. The SPSS WIN 
8.0 software package was lIsed for data analysis. 

The study protocol was approved by the Bangla­
desh Medical Research Council (BMRC) ethical review 
committee. 

Results 

The mean age of the women was 28 years (SO 8 years) and 
they had three children on average. For women who had at 
least one child, the average time since the last pregnancy 
was 33 months. Ascaris was prevalent (39%), while 
hookworm was not 0%). A majority of the study women 
had no formal schooling (66%) and more than half were 
landless (61%). 

Mean haemoglobin concentration of the study women 

81 

was 112 g I-I (SO 18 g I-I). The anaemia prevalence was 
73% (95%CI 67-79",1,) (Fig. 1). The prevalence of mild, 
moderate and severe anaemia being 52%, 20% and 1%. 
respectively. 

In a multivariate logistic regression analysis, age, parity 
and Ascaris infestations were not Significantly associated 
with anaemia prevalence. This was even the case when 
controlling for SES. Each of the three single indicators of 
SES, as well as the combined SES score, were found to be 
significantly associated with anaemia prevalence (Table 1). 

Thus, women with less than 1 year of schooling, who were 
landless or who were economically deficit showed higher 
prevalence of anaemia. 

Using the combined SES score, a significant trend of 
increasing anaemia prevalence with decreasing SES was 
found (P = 0.001) (Fig. 2). Women with the lowest SES 
score had an anaemia prevalence which was significantly 
higher than any of the other three scores (P = 0.002). There 
was no significant difference between any of the other SES 
categories. Out of 179 women, there were only two cases 
of severe anaemia and both of them were in the lowest SES 
group. 

Discussion and conclusions 

The results in this study are based on a cluster sampling 
procedure 15. Measures were taken to ensure that the 
selected sample was representative of the non-pregnant 
population of the study villages. The villages were 
randomly selected. The selection of women was systematic 
and was done to avoid selection bias. The procedure 
provided an equal opportunity for women of different 
socioeconomic settings to be included in the study. 
Availability of the women around their houses and their 
consent to participate were the factors which determined 
their inclusion in the study. In the rural setting of 
Bangladesh, most women are present around their houses 
and the cultural practice is for men to be responsible for 
most of the outside activities including food purchase. 

Table 1 Anaemia prevalence by socioeconomic situation (" = 179) 

Characteristics n Anaemia prevalence (%) 95%CI P value' 

Education 
No formal schooling 118 78 71-85 
With formal schooling 61 62 50-74 0.03 

Land holding (decimals) 
LaQdless <50 109 79 71-87 
With Ian'!! 50+ 70 63 52-74 0.02 

Perceived economic silualion 
Deficit 89 82 74-90 
Non-deficit 90 63 53-73 0.007 

SES score 
o (lOW SES) 58 88 80-96 
1 53 72 60-84 
2 36 61 45-77 
3 (high SES) 32 59 42-76 0.007 

• Chi·square lest. 
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Fig. 2 Anaemia prevalence In non-pregnant women In a rural area 01 
'1angladesh by socioeconomic score (n = 179). Lowesl SES 
core = 0 and highest SES score = 3 

However, two categuries of women may stay out during 
the day, mainly hecause of their occupalion:lI involvement. 
The first group cumprises Ihe econumically weaker 
segment of the rural population who are known to be 
ultra poor and are often engaged in manual labour for 
survival. The second RrouP comprises women from 
relatively better 011 families who are al least high school 
graduates and are engaged in professiuns such as teaching 
in a prilllmy school localed in the same village. Although 
they are small in ntlmber, we may have missed a few 
women frolll both these groups. The women represent 
different ends of Ihe alUlt'fllia spectrulII :1I1d it i.~ likely Ihat 
in part ;111 tlnder- or overestimation is balanced. 

The sludy villages have features characteristic of the rest 
of the I1lral areas of Bangl;\dcsh, namely dense population, 
high illiteracy, agriculture-based livelihood and govern-

'nt-run regular health care services. Thus, there are 
leasons to believe that the -"ample villages are fairly 
representative of rur:11 Bangh\desh. The study was per­
formed in the post-harvest season, when food av;til;tbility is 
heller tlwn at other periods of the year. The season;tl 
varialion in anaemia prevalence in Bangladesh is 
unknown, bUI, if prescnt, would illlply a possible under­
estimation of the average ;lIlllual prevalence. 

The prevalence of alwemia among non-pregnant rural 
wOlllen was found 10 be 7j'V,,; which is about two-fold 
higher than the glohal prevalence in the same population 
group>!. The prevalence is of the same magnitude as found 
in the latest national Ilutrition survey in are;\s around 
MYllIensingh 11, indicating that !lnaemia is indeed a wide­
spread pllblic health prohlem in Bangl<ldesh. Although an 
associ;ltiOIl hetween anaemia prevalence ;lnd SES W;lS 
fOllnd, it was common in all SES grollps. When the SES 
score was analys'ed separately for mild or moderate 
;lnaemia, no statistically Significant association tvas found. 
Because of the l'Iverall high prev;.lence :Iml Ihe la .. k of SES 
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clustering of mild and moUerate anaemia, any future 
anaemia prevention and control measure should, therefore, 
address the whole population and not he selective in terms 
of SES in a flIral community. 

Severe anaemia has been suggested to be associated with 
a high risk of maternal mortality I9.20. It has been calculated 
that severe anaemia is associated with a 4.5-fold risk of 
maternal death in low income countries21

. In our study, 
however, the prevalence of severe anaemia was found to 
be very low. Although no national estimate is available, 
several studies have indicated that severe anaemia among 
women in Bangladesh is rare22

-
21

, which is supported br 
our study. This can be contmsted wilh the high prevalence 
found in neighbouring India where the rate of severe 
anaemia has been reported to be 2_27%25-27, suggesting 
wide geographical differences in anaemia prevalence and 
factors contributing to Ihe problem. Severe anaemia among 
women may have multiple causes2R

• Since hookworm, 
malaria and human immunodeficiency virus (HIV) infec­
tions are each associated with high anaemia prevalence29

-
32

, 

areas where more than one of these callses are prevalent 
can he expected to have a higher prevalences of severe 
anaemia. The prevalences of hookworm infestation, 
malaria amI mv infections are apparently higher in 
India33- 35 than in Bangladesh. The prevalence of hook­
worm infestat.ion was low in Mymensingh and it was 
reported by the district health office that there were no 
reported cases of malaria or mv infections. 

Despite the absence of these major contrihutory factors, 
it Is surprising to notice a very high prevalence of mild to 
moderate anaemia :llIlong the women. The diel in rural 
Bangladesh is l .. rgely dominated by foods of plant origin, 
contributing more than 86% of the total energy"'. Since 
diet:lry iron of plant origin has a low bioavailahility3l> , this 
may be considered to be one of the contribUting factors , 
along with limited consumption of animal producls. Other 
important factors for anaemia include chronic protein ­
energy deficiency, other micronutrient deficiencies and 
chronic infections. 

The associations between anaemi:\ and parity and age, 
which have been observed in studies in other low income 
countries·H .38, were not dcnlonstrated in our slllciy. Thi.~ 
may, at least partly, be due to a limited sample .~i7.c . II 
difference in prevalence between younger 05- 21 years) 
;lI1d older (35-44 years) women of 25% could have heen 
demonstrated. Thus, smaller age or parity differences could 
not be shown due to the size of the sample. However, a 
study done on healthy non-pregnant Indian Hindu and 
Muslim women in fiji 39

, and another done in Buenos 
Aires '0, did not find any such association either. 

Our study priints out that anaemia is highly prevalent 
among non-pregnant women in rural Bangladesh, but the 
prev;llence of severe anaemia is low. Women of all SES 
groups are ;lffected by anaemia irrespective of ;lge and 
parity. It is imporlant 10 itlentify the causes of anaemia so that 
the prohlem can be addressed in the most effective way. 
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