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Maternal anaemia: A persistent problem in rural Tamil Nadu

JOLL Y RAJARATNAM, RAJARATNAM ABEL, C. GANES AN, S. AM ALAN JAY ASEELAN

ABSTRACT
Background The incidence of maternal anaemia continues

to be high (over 70%) in India in spite of a major nationwide
intervention programme. This study was carried out in June
1996 on a representative sample of pregnant women from K.V.
Kuppam and Gudiyatham blocks of Veil ore district, Tamil Nadu,
India.

Methods. Haemoglobin (Hb) estimations were done in a
sample of 895 pregnant women in both the blocks while serum
ferritin (SF) levels were estimated on a subsample of 445
pregnant women.

Results. The prevalence of mate mal anaemia (Hb < 11 g/dl)
was69.3% (35.8% moderately anaemic, 30.2% mildly anaemic
and 3.3% severely anaemic). The mean Hb was 10.1 g/dl.
Prevalence of iron deficiency was 36.3% [SF < 12 IJg!L, mean
SF 24.3 IJg/L (range: 1.5-153 IJg/L)]. Iron deficiency anaemia
as defined by Hb < 11 g/dl and SF < 12 IJg/L was 29.5%.

Conclusion. The prevalence of maternal anaemia and iron
deficiency anaemia continues to be high in spite of planned
interventions implemented at the national level.
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INTRODUCTION
Iron deficiency and iron deficiency anaemia (IDA) have been
universally recognized as the commonest forms of malnutrition
occurring in the world. These affect approximately 2 billion
people, 80% of whom live in the developing world. 1.2 However, its
distribution is not uniform throughout the world. Southeast Asia
has the highest levels at 79%. The Indian subcontinent alone
contains nearly half the world's anaemic women.' The Indian
Council of Medical Research" estimated the prevalence of anaemia
among pregnant women to be 88%. In KV. Kuppam block of
Vellore district, Tamil Nadu, India, it was 76% in 1991.5

Nationwide programmes for tackling anaemia in women have
been functioning for a long time. The main operational constraints
identified in a review of six large-scale programmes aimed at
pregnant women were: inefficient and irregular supply; procure-
ment and distribution of supplements; low accessibility and
utilization of antenatal care by pregnant women; inadequate
training and motivation of frontline health workers; inadequate
counselling of mothers; and low compliance by the intended
beneficiaries with the supplementation regimen.'

This study was carried out by the RUHSA Department of
Christian Medical College and Hospital, Vellore, India using
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randomly selected representative samples of pregnant women
from the community" instead of hospital-based patients. This
study was part of a multicentric project involving the Baroda
Citizen's Council, Baroda; Stjohn's Medical College, Bangalore
and SWACH, Chandigarh, funded by USAID through the Mother
Care Project of John Snow, Incorporated.

SUBJECTS AND METHODS
A total of 895 pregnant women were randomly selected in June
1996 from two blocks, of which 464 women were from KV.
Kuppam block and 431 were from Gudiyatham block in Vellore
district. This area is entirely rural with a little over 110 000
people residing in KV. Kuppam block and over 130 000 in
Gudiyatham block. A multi-stage sampling technique was used
to select the required sample of pregnant women from the
community. Fifty per cent of the panchayats (administrative
village units) from each block were selected using a random
technique in the first stage and all pregnant women identified
village-wise were the subjects for measurement of haemoglobin
(Hb). Fifty per cent of the blood samples were selected using
systematic sampling and tested for serum ferritin. The socio-
economic status determined by the type of roof, the number of
rooms, ownership of land, family size, education of the woman
and husband were similar, with no statistical difference between
the blocks. Hence, the baseline data were pooled together for
analysis. Thus, Hb was measured in 895 pregnant women and
serum ferritin (SF) concentration in 445. The social status was
assessed using the caste-system categorization.

Venous blood was obtained for haematological estimations
and transferred to bottles with Drabkin' s solution for Hb estima-
tion. On return from the field the haemoglobin was estimated the
same day at RUHSA by the cyanmethaemoglobin method.' The
validation procedure was carried out with 5% samples being
further tested in the Clinical Pathology Department of the Christian
Medical College and Hospital using the same method; the
difference was not significant. For estimating serum ferritin,
venous blood was transferred to test-tubes and the clotted blood
sent to the Clinical Biochemistry Department of the Christian
Medical College and Hospital each day. The samples were
stored and the immunoradiometric assay was performed in
batches using Coat-A-Count Ferritin of IRMA Diagnostics
Products Corporation, Los Angeles, USA. Quality control was
built into the test.

The entire research was approved by the Research Committee
of the Christian Medical College, Veilore. Informed consent was
obtained verbally from all respondents. They had the freedom to
either participate or not in the study and also to withdraw from the
study at any stage. The data were analysed using the SPSS
computer programme. The statistical measures used were per-
centage, mean, 95% confidence interval, standard deviation (SD)
and range. The proportion test was used for differences in preva-
lence and the t-test for differences in the mean of groups.
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RESULTS
Of the pregnant women, 32.2% were from the lower, 62% were
from the middle and 5.8% were from the higher social groups. Half
of them lived in houses with a thatched roof, 28.3% with a tiled
roof and 21.8% with a terraced roof; 41.1 % had only one room,
38% had two rooms and only 20.9% had three or more rooms in
their houses. Only 7.7% had a latrine in their house. The monthly
income of 52% was below Rs 500, 37.5% between Rs 501 and
1000 and 9.8% had an income of more than Rs 1000. One-fourth
(26.6%) of the pregnant women were less than 19 years of age,
almost half of them (46.7%) were 20-24 years and another one-
fourth (26.7%) were above the age of 25 years. Among them,
30.9% had never been to school, a quarter of the respondents
(25.6%) had less than fifth standard education, another quarter
(25.4%) had sixth to eighth, and 18.1% had ninth standard or more
education. The majority of them (43.6%) had their menarche at 14
years, 25.6% at 15 years, 13.8% after 16 years and 17% before 13
years.

The prevalence of anaemia (Hb <11 g/dl) among pregnant
women was 69.3%. Of the pregnant women, 3.4% were severely
anaemic, 35.4% moderately anaemic and 30.2% mildly anaemic
(Table I). Only one subject had severe life-threatening anaemia of
less than 4.0 g/dl. The mean (SD) Hb concentration was 10.1 0.5)
g/dl (range: 3-14.1 g/dl; 95% CI: 10.04-10.24).

The prevalence of anaemia was less among women in the
adolescent age group of 15-19 years and the mean Hb concentra-
tion in this age group was significantly (p<O.OI)more than that in
the older age groups (Table 11).

The prevalence of anaemia among primiparous women was
significantly lower than those who were second para (p<O.OI) or
higher (p<0.05). The mean Hb was significantly higher (p<O.OOI)
among primiparous women than those of higher parity.

The prevalence of maternal anaemia among women of low
social status was significantly (p<O.OI) higher than those from
high social status and women from backward castes also had
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significantly (p<0.05) higher prevalence than those from forward
castes. The prevalence of anaemia seemed to decrease as the socio-
economic status increased, and was related to the type of roof,
number of rooms and education. However, none of these differ-
ences were statistically significant (Table III).

The prevalence of iron deficiency (SF < 121lglL)was estimated
to be 36.3%. Based on different cut-offs for SF at 15 IlgIL, 20llgIL,
241lgIL and 30 ug/L, the prevalence of iron deficiency was 45 .4%,
55.4%,62.4%, and 70.7%, respectively. Seven women had an SF
of O.OlllglL indicating absence of iron stores. The mean SF was
calculated excluding these extreme values. Even with inclusion of
these extreme values the mean did not change significantly. The
mean (SD) serum ferritin concentration was 24.3 (20) ug/l,
(range: 1.5-153 IlglL).

The prevalence of iron deficiency anaemia among pregnant
women was 29.5% (Hb <II g/dl and SF <l2IlglL). The data are
presented in Table IV according to the categories suggested by
Cook and Skikne."

DISCUSSION
Baker and De Maeyer 9 had pointed out that ideally in order to
study prevalence, subjects should be studied in a statistically
selected random sample representative ofthe total population. The
subjects for this study were selected randomly from two blocks. In
one block there was a regular government programme for anaemia
control. In the other block there was a strong non-governmental
input of RUHSA in antenatal care in addition to the services
provided by the government. Despite such intensive input the
prevalence of anaemia remained high in both blocks indicating the
need to modify the strategies for anaemia control.

The Nutritional Anaemia Prophylaxis Programme of the
government promotes the use of iron and folic acid tablets espe-
cially prepared for the programme by pregnant women. Unfortu-
nately the tablets are not always available, there is poor accessi-
bility to pregnant women, inadequate training and motivation of

TABLEI. Prevalence of maternal anaemia according to severity' TABLEIII. Prevalence of maternal anaemia among different
socio-economic groups

Haemoglobin level (g/dl) n %
Socio-economic factors n Hb <11 gldl Mean (SD)

<6.9 (severe) 30 3.3
7-9.9 (moderate) 320 35.8

n (%)

10-10.9 (mild) 270 30.2
Caste

> II (normal) 275 30.7
Total 895

Low social status 288 211 73.3 10.1 (1.4)
Medium social status 555 382 68.8 10.1 (1.4)

• 69.3% of women had a haemoglobin level <II gldl High social status 52 27 51.9 10.8 (1.3)
Type of roof

TABLEII. Age- and parity-related prevalence of maternal anaemia Thatched 447 318 71.1 10.0 (1.5)
Tiled 253 171 67.6 10.3 (1.5)

Age n Hb <II gldl Haemoglobin 95% CI Terraced 195 131 67.2 10.3 (1.3)

and parity Number of rooms

n (%) Mean (SD) One room 368 262 71.2 10.0 (1.5)
Two rooms 340 233 68.5 10.2 (1.5)

Age (in years) ~ Three rooms 187 125 66.8 10.2 (1.4)
Woman's education

15-19 240 152 (63.3) 10.4 (1.3) 10.3-10.6 No education 277 196 70.8 10.1 (1.5)
20-24 416 299 (71.9) 10.1 (1.5) 10.4-10.6 1-5 standard 229 161 70.3 10.1 (1.5)
~25 239 169 (70.7) 10.0 (1.6) 9.8-10.2 6-8 standard 227 158 69.6 10.2 (1.4)

Parity
~ 9 standard 162 105 64.8 10.3 (1.5)

Husband's education

0 344 220 (64.0) 10.4 (1.4) No education 216 150 69.4 10.0 (1.6)

1 281 209 (74.4) 10.0 (1.5) 1-5 standard 176 131 74.4 10.0 (1.3)

2 153 104 (68.0) 10.2 (1.4) 6-8 standard 226 156 69.0 10.2 (1.4)

~3 117 87 (74.4) 9.7 (1.6) ~ 9 standard 277 183 66.1 10.3 (1.5)
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TABLEIV. Categories of iron deficiency anaemia

Category Hb and SF Interpretation Prevalence

Hb >11 gldl and No iron deficiencyl 25.2%
SF >12 J1glL No anaemia
Hb > 11 gldl and Storage iron depletion 7.1%
SF <12 J1g/L
Hb <11 gldl and Iron deficiency anaemia 29.5%
SF <12 J1glL
Hb <11 gldl and Other causes of anaemia 38.3%
SF>12 J1glL

II

III

IV

frontline health workers; and inadequate counselling of mothers.
These are the major weaknesses of the programme.'

Our observations are similar to those obtained by the evalua-
tion of the National Nutritional Anaemia Prophylaxis Programme'?
which showed no impact even after 15 years. The prevalence of
anaemia obtained in this study is similar to an earlier study" carried
out in this area, when it was 77%. Even with strong antenatal
programmes and iron and folic acid supplementation for nearly 20
years there is no appreciable decline in anaemia in this area. A
recent study" from Mumbai had reported an anaemia prevalence
of 79.6% among pregnant women. The baseline data of Opera-
tions Research," a UNICEF project in Tamil Nadu, documented
a 95% prevalence of anaemia in Dindigul and 48% in Tirupur
among the urban poor.

The study from Mumbai 11 also showed that except for younger
age and schooling of at least 10years, no other socio-demographic
factors had any association with Hb levels. Socio-economic cate-
gories did not show any differences. In our study also, except age
(lower prevalence in adolescents) and categorized caste groups
(higher prevalence in low socio-economic groups), socio-eco-
nomic factors did not have any association with Hb. This study
was carried out in the early monsoon season and the data could
vary if the study was carried out in the post-monsoon period.

When compared to the prevalence in other countries, the
prevalence in a rural population of Tamil Nadu is similar. In the
Southeast Asia region, 13 Bangladesh reported a 77% prevalence in
1981-82 with no change in 1992. In Indonesia it was 63.5%,
Maldives 68%, Myanmar 58%, Nepal 50%-65% in 1993, and
60%-70% in Sri Lanka. Only Thailand reported a prevalence of
15%. A later study!" in Indonesia reported a prevalence of 52.3%
among pregnant women. Bergsjo et al. 15 recorded a prevalence of
75% for Tanzania. Kenya had a prevalence of 74.6% as reported
by Schulman et al:" A study from Mali 17 placed the prevalence at
36.8%. From Malawi, Broek and others" reported a rural preva-
lence of71.7% and a mean Hb value of 10.1 gldl. In urban areas
the prevalence was 57.1 % with a mean Hb value of 10.5 g/dl. In
the Caribbean/ Freire reported a level of 66%.

In another paper Stoltzfus 19 reported the prevalence of anaemia
in pregnant women in three populations. In Nepal it was 69.8%,
in Shanghai 66.2% and in Peru 44.3%. All these figures show a
high prevalence in different parts of the world except in a few
countries.

The international recommended cut-off for SF to diagnose iron
deficiency is 12 ug/L in addition to other parameters. 14 The
combination of SF and Hb has been used to classify various
categories for purposes of screening. 20 Many studies have used these
and identified the proportion of the population below this level.Tn
Sri Lanka, during pregnancy, 33.3% of plantation workers had iron
depletion." Pregnant Pakistani women living in Norway had an iron
deficiency (SF <12 ug/L) prevalence of 68% compared to 17%

THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 13, NQ. 5, 2000

among Norwegian pregnant women." The SF concentration indi-
cated a prevalence of iron deficiency of27.3% in this study and was
different from the prevalence observed among Malaysian and
Filipino women.23.24• de Silva and Atukorala" indicates that an SF
level <12 ug/L shows complete depletion of iron stores and Kuizon
et al. point out this level as an indicator of poor iron stores. While
12 ug/L is the accepted cut-off for iron deficiency, different levels
have been used by others." Goonawardene et al.26 in their study of
pregnant women in Sri Lanka, found that 57% of them had SF <10
ug/l.; a level which according to them indicates complete depletion
of iron stores. Only 3% out of 236 women had satisfactory iron
stores at an SF cut-off of 60 ug/L. In our study 29.4% women had
an SF <10 ug/L and 6.3% had an SF >60 ug/L, Bermajo et al." used
25 ug/l, as the cut-off for iron deficiency and showed that47.5% of
working women in the reproductive age group were iron deficient.

There has been some debate on the use of different tests for
anaemia and iron deficiency. Haemoglobin concentration is con-
sidered the best for detecting anaemia. Serum ferritin is the most
specific biochemical indicator of body iron stores. While Hb can
be measured under field conditions, for SF there is no simple
field-based test.' When only Hb is used to determine anaemia
then prevalence levels are high. When Hb and SF are used
simultaneously then the prevalence of iron deficiency anaemia is
much lower. It is also considered ideal to combine other mea-
sures of iron such as transferrin saturation and erythrocyte
protoporphyrin." However, in a community setting this is not
feasible.

An excellent study by Broek et al.28 on the iron status of
pregnant women gives more insight on this issue. Having used
absence of staining for haemosiderin in the bone marrow as a gold
standard, they compared other iron parameters. They conclude
that SF is the best single indicator of iron stores. However, they
suggest a much higher cut-off of <30 ug/L, which is hardly used
by other researchers. They also indicate the usefulness of combin-
ing SF and serum transferrin receptor along with certain other iron
parameters to increase the accuracy of diagnosis.

Further studies on anaemia are needed from different parts of
the country. Further operational research is needed to make iron
readily available as well as mechanisms to motivate pregnant
women to regularly take iron and folic acid. Studies are also
needed to identify the various determinants of anaemia in different
population groups.

Efforts need to be made to arrive at a consensus on the cut-off
values for iron parameters that are acceptable for screening and
research.

The prevalence of iron deficiency and iron deficiency anaemia
continues to be high in spite of effective interventions that have
brought down other forms of malnutrition. Anaemia control
requires clearly defined and specific strategies that will bring
about an increase in iron stores leading to an increase in haemo-
globin concentration.
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Obituaries
Many doctors in India practise medicine in difficult areas under trying
circumstances and resist the attraction of better prospects in western coun-
tries and in the Middle East. They die without their contributions to our
country being acknowledged.

The National Medical Journal of India wishes to recognize the efforts of
these doctors. We invite short accounts of the life and work of a recently
deceased colleague by a friend, student or relative. The account in about 500
to 1000 words should describe his or her education and training and
highlight the achievements as well as disappointments. A photograph should
accompany the obituary.

-Editor


