
INTRODUCTION

Anemia is very common in India, particular-
ly among the women of the poor economic sec-
tion of the country. It is the most widespread yet
most neglected micronutrient deficiency disor-
der in India. It is very harmful for community
health. The study by Balducci (2003) and Nis-
senson et al. (2003) showed that anemia is a com-
mon clinical problem at all ages, but this is espe-
cially true among the elderly. The report of NFHS-
3 (2005-06) shows that: “Anemia is such a seri-
ous health problem in India which may have
detrimental effect on the health of adolescent
and women.” One study in rural sector of Tamil
Nadu by Rajaratnam et al. (2000) also showed
that the prevalence of anemia among adoles-
cent girls and women is due to micronutrient
deficiency. The study by Izaks et al. (1999) and
Landi et al. (2007) showed that undiagnosed or
untreated anemia is associated with an increased
risk of mortality and the study by Dharmarajan

et al. (2006) showed that anemia is associated
with decreased quality of life. Gabrilove (2005)
showed that anemia also causes fatigue and
leads to negative impact on cognitive and phys-
ical functions as well as on the quality of life,
thereby serves as a marker of increased vulner-
ability. According to Singh et al. (1999), anemia
is directly associated with malaria. A study by
Hawdon et al. (1996) showed that hookworms
cause severe anemia in developing countries of
the tropics, with an estimated one billion people
infected worldwide. The report of NFHS-2
showed that in India 51.8% women suffer from
anemia.

The report of NFHS-3 highlighted that “Ane-
mia is considerably higher for rural women (52%)
than the urban women (46%). By caste, sched-
uled tribe women have the highest level of ane-
mia (65%) followed by the scheduled caste wom-
en (56%). The working women are more prone to
anemia than non-working women. Women who
eat fruit at least once in a week are less likely to
be anemic than women who eat fruit less often
or not at all”. Anemia is associated with reduc-
tion in work capacity and increased susceptibil-
ity to infection. Study conducted in Shimla by
Goel et al. (2007) noted that worm infection is
significantly related to anemia. Allen (2000) found
that severe anaemia during pregnancy is an im-
portant contributor to maternal mortality. Ac-
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cording to Steer (2000) and McCormick (1985),
anemia causes low birth weight which is in turn
an important risk factor for infant mortality.

Females working in the tea gardens of the
two districts of North Bengal are poor, less edu-
cated, mostly scheduled tribes and castes. The
work in the tea gardens is their source of in-
come. Anemia may decrease the work capacity,
birth weight, increase maternal and infant mor-
tality and that  seriously affects the families.
Terai and Dooars regions of the two districts are
more prone to malaria and worm infection. In
this connection there is always a chance of higher
prevalence of anemia and its serious effects
among the female workers of the two districts.
To get a clear idea of the different degree of
anemia among adolescent girls and adult wom-
en, and to find out the role of different variables
in the development of anemia, the present study
was carried out.

EXPERIMENTAL  DESIGN

A household survey was conducted between
January-2008 to April 2009 through a pretested
interview schedule to determine the different
grades of anemia and the role of different fac-
tors in the progression of anemia. Adolescent
girls and adult women of low socio-economic
groups of tea garden areas of Darjeeling and
Jalpaiguri districts were considered for the col-
lection of data. Data were collected by multi-
stage random sampling from the Matigara and
Phansidewa Blocks of Siliguri Subdivision and
Rajganj Block of Jalpaiguri Sadar Subdivision.
All females from the selected villages between
11 to 49 years of age were included in the sam-
ple.  In the first stage, the girls of 11-17 years age
were considered as adolescent group and the
women of 18-49 years of age were considered as
adults. In the second stage both the groups were
classified into mild, moderate, severe anemia and
normal categories.

The researchers got the response of 757 fe-
males out of which 364 were adolescent girls
and 393 were adults. Height and weight were
measured respectively by the method of Lohm-
an et al. (1988). Body mass index (BMI) was com-
puted from the height and weight using the fol-
lowing equation BMI=weight (kg)/ height (m2).

Hemoglobin was measured by cyanmethe-
moglobin method of Prakash et al. (1972). Ac-
cording to World Health Organization (1992) cri-

teria, anemia is considered when hemoglobin
level is less than 12g/dl and on that basis differ-
ent grades of anemia were classified. The sub-
jects were asked about their age, education, fam-
ily income, personal hygiene, worm infection,
dietary habit, IFA, malaria and symptoms of ane-
mia like- headache, fatigue, dyspnoea, etc. The
malaria and worm infection and symptoms of
anemia were taken into consideration if the sub-
jects suffered within two months of the date of
survey. The diet taken by the subjects during
the last one week were considered to find out
the amount of green leafy vegetables, meat and
fruits in their diet as the source of iron and pro-
tein. For grading personal hygiene, a scoring
system was devised based on regular bath, clean-
ing of hair, washing of hands before meals,
cleanliness of clothes, footwear, trimming of
nails, presence of lice and skin diseases etc. The
scores in the form of 0, 1 and 2 were given re-
spectively for non-hygienic level, moderate hy-
gienic level and full hygienic level. If any sub-
ject gets 50 % or more of the total score then
they were included in hygienic group and the
subjects with below 50% score were included in
non-hygienic group. Out of 757 subjects, 60 sub-
jects were consuming adequate foodstuff and
697 subjects were suffering from inadequate in-
take of foodstuff. 629 subjects of 757 showed
anemia symptoms and 128 subjects were nor-
mal. Only 115 subjects of 757 had taken iron and
folic acid. Subjects with inadequate food intake,
anemia symptoms, and history of folic acid con-
sumption were considered as variables in the
Table.

The obtained data was statistically analy-
sed to see the role of different variables on ane-
mia. The level of significance was calculated
using Chi square test.

OBSERVATION

The average income of three to five mem-
bers’ family was Rs. 2000/- month. The research-
ers  found that the educational status of the
subjects was very poor. Only 1.92% adolescent
girls were students of class XI or above, 54.39%
were not going to the school and rest were
school-going girls. Body mass index is one of
the good indicators of health status of the indi-
vidual. Table 1 showed the BMI status of the
adolescent and adult women. Adolescent girls
were having very less (3.3%) percentage of obe-
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Table 2: Percentages of mild, moderate and severe anemia among adolescent girls and adult women

Category Severe anemia Moderate anemia     Mild anemia         Normal
   (Hb<8g/dl)    (Hb=8-10g/dl)  (Hb=10.1-12g/dl)      (Hb>12g/dl)

Adolescents 21(5.77%) 109(29.94%) 161(44.23%) 73(20.06%)
Adults 30(7.63%) 156(39.69%) 138(35.11%) 69(17.55%)

Total 51(6.73%) 265(35.00%) 299(39.49%) 142(18.75%)

Table 3: Relationship of different variables with anemia

Variables Type Non-anemic Anemic P value
(Subject no.)     group  group

Education(757) 1. Illiterate 43 212 ÷2 =12.576
2. Primary 64 324  P<0.01
3. Secondary 35 79

Income(757) 1. UptoRs-2000/month 83 486 ÷2 =15.973P<0.001
2. AboveRs- 2000/month 83 486 ÷2 =15.973P<0.001

59 129
Personal 1. Hyginic 78 102 ÷2 =85.233P<0.0001
  hygiene(757) 2. Non-hygienic 64 513
Worm 1. Present 73 385 ÷2 =6.048P<0.02
  infection(757) 2. Absent 69 230
Foodstuff.
  (inadequate-697) 1. Green leafy veg. 33 134 ÷2 =5.479P<0.02

2. Meat and fruits 50 197
3. Both. 39 244

Symptoms (629) 1. Headache 21 272 ÷2 =57.298P<0.0001
2. Fatigue 32 207
3. Dyspnoea 37 60

BMI (757) 1. Below 18.5 25 238 ÷2 =35.93P<0.0001
2. 18.5 -25 101 359
3. Above 25 16 18

IFA (Iron) 1. Received(72) 29 43 ÷2=5.264P<0.05
Folic acid) (115) 2. Partially received( 43) 07 36
Malaria (757) 1. Yes 05 61 ÷2 =5.93

2. No 137 554  P<0.02

sity (above-25) than the adults (5.4%). The adult
women were having more percentage (37.66%)
of BMI range below 18.5 than the adolescent
girls (31.59%).

 Table 2 showed that 79.95% adolescent and
82.45% adult women were anemic. The highest
percentage of severe and moderate anemia was
noted in adult women. Percentages of normal
and mild anemia were higher in adolescents.

Table 3 showed some selected pretested vari-
ables and the results focused the significant re-

lationship of those variables with anemia. The
results showed that absence of education was
one of the important causative factors of ane-
mia. The prevalence of anemia was high in illiter-
ate group and less in secondary or above edu-
cated group. The results showed that the fe-
males from the families with monthly income up
to Rs.2000/- were suffering more from anemia
than the females from the families with monthly
income above Rs.2000/-. The researchers  found
that personal hygiene was significantly related

Table 1: Body mass index (BMI) of the subjects

Category Under nutrition      Normal            Obesity
(BMI below 18.5)   (BMI range   (BMI above 25.0 )

   18.5-25.0 )

Adolescents (364) 115 (31.59%) 237 (65.11%) 12 (3.30%)
Adults (393) 148 (37.66%) 223 (56.74%) 22 (5.59%)
Total (757) 263 (34.74%) 460 (60.77%) 34 (4.49%)
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to anemia. Subjects maintaining good personal
hygiene were less prone to anemia than the sub-
jects who did not maintain good personal hy-
giene. The subjects with a history of worm in-
fection in the last two months or suffering from
the infection, was showing higher percentage
of anemia than the non-infected subjects. Study
showed that inadequate green leafy vegetables,
meat and fruit in the diet are directly related to
anemia. The subjects with both type of inade-
quate diet were much more prone to anemia.
Symptoms like headache, fatigue and dyspnoea
showed significant relationship with anemia.
Body mass index (BMI) was also related to ane-
mia. Subjects with low BMI were suffering more
from anemia than the subjects with relatively
higher BMI. Subjects took 100 or more Iron and
Folic acid (IFA) showed less percentage of ane-
mia.  Subjects with a history of malaria disease
within two months of the survey were showing
higher percentage of anemia. Nutrients like pro-
tein, iron, vitamin-C and energy consumption
by the subjects are highlighted in Table 4. It
showed that the percent adequacy for energy is
80.14 in adolescents and 77.17 in adult women.
The percent adequacy for protein is 61.69 in ad-
olescent and 74.88 in adult women. Adolescents
and adult women showed respectively the per-
cent adequacy 68.57 and 77.63 for iron. The per-
cent adequacy for vitamin-C was 72.30 in ado-
lescents and 72.10 in adult women.

DISCUSSION

The study focused that the percentage of
anemia in adult women was 82.45%. Out of which
39.49% were suffering from mild anemia, 35.00%
were suffering from moderate anemia and 6.73%
were suffering from severe anemia which was
higher than the NFHS-3 report for West Bengal.
The NFHS-3 report focused that 65.6% of mar-

ried rural women of 15-49 years of age were suf-
fering from anemia in West Bengal. One study
by Pandit et al. (2005) showed that 77.7% of
women were anemic out of which 25.86% wom-
en were moderate anemic and 5.2% were severe
anemic. This study also focuses that the females
are suffering more from moderate and severe
anemia. Lesser intake of iron and first class pro-
tein for a long period of time by the females may
be the cause of development of large number of
moderate and severe anemic females.

The study also indicated that 79.95% ado-
lescent girls were suffering from anemia. Study
conducted in West Bengal by Das et al. (2005)
and in other developing countries by Shah et al.
(2002), and Agha et al. (1992) have shown a high
prevalence of anemia in adolescents, that is,
between 25% to 88%. One study in Madhya
Pradesh by Gawarika et al. (2006) indicated that
overall prevalence of anemia among the adoles-
cent girls of weaker economic group is 96.5%.
Study of Gawarika et al. (2006) also focus that
prevalence of severe anemia among the adoles-
cent girls of weaker income group in Madhya
Pradesh is 11 %. Bulliyy et al. in 2007 found
96.5% prevalence of anemia among non- school
going adolescent girls in three districts of Oris-
sa of which 45.2%, 46.9% and 4.4% had mild,
moderate and severe anemia. The result of our
study is also consistent with the previous.

Study by Gawarika et al. (2006) also showed
that the education of mother is significantly re-
lated to anemia. This study also focused on the
significant relationship of educational level with
anemia (p<0.01). Educated women probably are
more serious about the health status than the
uneducated women and that may be the cause
of low prevalence of anemia in educated group.
Economy of  women is also significantly related
(p<0.001) to anemia and that has been focused
here. Women of poor economic class did not get
required amount of iron containing food and first

Table 4: Average daily consumption of specific nutrients

Nutrient               Adolescent girl                                               Adult women

Consumed RDA Consumed    RDA

Energy(k cal) 1651.04 2060 1716.59 2225
Protein(g) 40.1 65 37.44 50
Iron(mg) 19.2 28 23.29 30
Vit-C 29.32 40 29.4 40

RDA= Recommended dietary allowances
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class proteins, which are required for the syn-
thesis of hemoglobin. A USA- based survey by
Bodnar et al. (2001) also focused on the high
prevalence of anemia among the low income
group. A very limited income earned by the wom-
en in the tea gardens prevents them from con-
suming the foodstuffs containing first class pro-
tein and that makes them less efficient in work. A
study by Li (1993) also observed that compared
with non-anemic women, anemic women work-
ers in China were 15% less efficient in perform-
ing their work. Diet survey and dietary analysis
showed that the intake of nutrients likes protein,
iron, vitamin-C and energy is much less than the
recommended amount. The researchers know that
these nutrients play a vital role in work capacity.
So the lesser intake of nutrients on a regular ba-
sis may be responsible for more percentage of
anemia and low work capacity of rural women.

This study also highlighted a significant re-
lationship of anemia with personal hygiene
(p<0.001). A study conducted in Shimla by Goel
et al. (2007) showed that personal hygiene was
significantly related to anemia and this is con-
sistent with our observation. The females work-
ing in the tea gardens of North Bengal were very
careless in their lifestyle. They were not habitu-
ated with regular bath, cleaning of hairs, wash-
ing of hands before meals, cleanliness of clothes,
footwear, etc. The presence of lice and skin dis-
eases were very common in the females.

 The poor females were continuously suffer-
ing from worm infection. The blood loss in in-
testines due to worm infection in connection
with less available pure drinking water increas-
es the severity of anemia. The researchers  found
that worm infection was significantly related to
anemia (p<0.02) and the reports by Verhoeff et
al. (1998) and Chakma et al. (2000) were similar
with the results of the present study  This study
also focused that the consumption of green leafy
vegetables are significantly related to anemia
(p<0.02). Diet survey indicated that 58.12%
women consumed the required amount of green
leafy vegetables. The working women did not
have the money to buy and cook more than one
vegetable and fruit. Green leafy vegetables were
freely available in the garden area but many of
them did not like those vegetables and many did
not have the time to bring them and cook. So the
lesser intake of green leafy vegetables on a reg-
ular basis may cause high percentage of anemia
than the report of NFHS-3 for rural women. The

result of some studies by Vasanthi et al. (1994)
and Scholl et al. (1992) are also consistent with
the researchers observation.

The researchers  found that the signs and
symptoms viz. headache, fatigue and dyspnoea
are significantly (p<0.0001) more prevalent in
anemic subjects. Study conducted in Shimla by
Goel et al. (2007) also noted that those symp-
toms were more prevalent in anemic groups. Poor
females of the study area were consuming fewer
amounts of both macronutrients and micronu-
trients. This causes deficiency of energy, pro-
tein and minerals and development of anemia.
So the supply of required nutrient may prevent
anemia.

The NFHS-3 report said that 44.9% women
of 15-49 years of age with BMI range below nor-
mal were suffering from anemia. This study fo-
cused that 86.44 % of women with BMI range
below normal were suffering from anemia. So
the result of the present study is much higher
than the NFHS-3 report. The researchers also
found that the BMI is significantly related
(p<0.001) to anemia and which is parallel to the
study by Jinabhai et al. (2001). Baig-Ansari et al.
(2008) found that non-anemic women were sig-
nificantly taller, weighed more, and had a higher
body mass index than anemic women of Paki-
stan. Choi et al. (2004) also stated that body
mass index of females with anemia was signifi-
cantly lower than those with normal hemoglo-
bin level. The deficiency of nutrients as well as
anemia was causing less physical growth in ad-
olescents. Adult females were also suffering from
nutrient deficiency and failed to maintain age
specific body weight and normal hemoglobin
level. The low Himalayan belt of the Darjeeling
and Jalpaiguri districts were popularly known
as highly malarious belt. Every year many peo-
ple die from malaria in this area. The researchers
found that the subjects who suffered from ma-
laria within two months of the survey, devel-
oped anemia (p<0.02) and that was also report-
ed by Murthy et al. (2000).

Regarding the dietary cause of anemia, an
attempt was made to find out the role of iron and
folic acid (IFA) with anemia. The researchers
found that some women consumed IFA regular-
ly and suffer less from anemia than the women
who did not consume IFA regularly (p<0.05).
One study by Charoenlarp et al. (1988) showed
that the IFA consumption and anemia were di-
rectly related. The diet of the females was not
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supplying the essential nutrients like vitamin-C,
iron and folic acid and for this they were suffer-
ing more from different grades of anemia. The
study by Rajagopalan (2003) showed that mi-
cronutrient intervention was necessary for
school going children to fight with anemia. More
iron and folic acid consumption was required to
decrease the percentages of anemia.

CONCLUSION

It may be stated that the prevalence rate of
anemia in this area is more than the national lev-
el of anemia percentage of adolescent and adult
women. This may be due to less education, low
income, poor personal hygiene, inadequate diet,
worm infection, low BMI, malaria, lack of knowl-
edge etc. Frequent awareness campaign can im-
prove the knowledge of the females about ane-
mia and its severity. The possible effects like
weakness, low productivity, abortion, still birth
etc. must be discussed with females so that they
become more serious to overcome anemia. ICDS
programme, Rural Health Mission, hundred days
work etc. are helpful to improve the status of the
rural families. The ongoing programmes must be
undertaken so seriously that all females can get
the benefits and become less prone to anemia.
Still more such plans are required to save the
females of North Bengal with poor economic sta-
tus. Proper steps should be adopted by govern-
ment and non-government sectors to challenge
such under nutrition related health disorder to
protect the future generation as well as to re-
store their physical activity so that they can
maintain their earning system through physical
activities.
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