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Anaemia is a common disorder among women in India mostly during reproduc-
tive time period where about 55 percent women aged between 15- 49 have anaemia
because of low dietary habit and other related causes.  Anaemia prevalence is
highest among pregnant women due to high iron demands of growth of foetus at
the time of pregnancy. The paper tries to examine the causes and consequences of
anaemia among pregnant women with birth outcomes and complications by using
National Family Health Survey-III and multivariate and bivariate analysis were
performed. Finding shows that higher risks of poor pregnancy outcome by anaemic
women like premature birth, low weight at birth and termination of pregnancy.
There is a U-shape relationship existing between maternal haemoglobin concen-
tration and poor birth outcomes leading to higher risk to deliver premature birth.
The study also reveals that prevalence of anaemia exists because of poor dietary
habit and other lifestyle behaviour.
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Introduction
Anaemia and Iron deficiency remain epidemic levels among women and children in
many nations. Anaemia is commonly known as decrease in concentration of red blood
cells or haemoglobin (Hb) level in the peripheral blood. It occurs when the total volume
of red blood cells is reduced below the normal values. Anaemia is mainly caused by
defective red cell production, increases red cell destruction, or blood loss. At the mean
time anaemia in pregnancy is defined as a haemoglobin concentration below 11 g/dl. On
average, 45 percent of pregnant women and 49 percent of children under five years of
age are anemic in developing regions (Mason et al, 2005). A public health problem like
iron deficiency anaemia (IDA), which is complex and has a multifaceted etiology, needs
to be tackled concurrently through several approaches which call for innovative think-
ing. As literature suggests, prevalence of anaemia in South Asian countries is the highest
in the world, mirroring overall high rates of malnutrition. It is unfortunate that IDA is a
major problem in most of the South Asian countries in spite of the knowledge that has
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been accumulated over the years about its etiology and prevention (Rajaratnam et.al:
1999). Iron is essential in the production of hemoglobin, which functions in the delivery
of oxygen from the lungs to the body tissues. In electron transport in cells, and in the
synthesis of iron enzymes that are required to use oxygen for the production of cellular
energy (Bothwell et, al.. 1979; CEC. 1993).
        Anaemia prevention programmes can contribute significantly to achieving many of
the Millennium Development Goals (MDGs) including MDG-1 (poverty and hunger);
MGD-4 (child mortality reduction); and MGD-5 (improved maternal health). World
Health Organisation’s (WHO) 2002 Global Burden of Disease Report identifies iron
deficiency as the 12th most important risk factor for all mortality globally, and the ninth
most important risk factor for the global burden of disease. Recent WHO analysis of
causes of maternal death shows that haemorrhage is the major contributor to maternal
deaths in developing countries (WHO: 2006). Women with Iron deficiency anaemia
show an increased risk of associated complications during pregnancy, including unitary
tract infections, pyelonephritis and pre-eclampsia (Kitay and Harbort, 1975). According
to Godfrey et. al. (1991) increased placental weight and a high ratio of placental weight
to birth weight, which are associated with an increased risk of high blood pressure in the
infants later life, have been linked to maternal anaemia during pregnancy and specifi-
cally to maternal iron deficiency anaemia.
        Anaemia during pregnancy also may contribute to perinatal morbidity and mortal-
ity by increasing the likelihood of intrauterine growth retardation (IUGR) and preterm
delivery. The more severe the anaemia, the greater the risk that the mother will deliver a
low weight baby due to IUGR. The association between birth outcomes and anaemia is
strongest in early pregnancy suggesting that pre-pregnancy improvements in iron status
are warranted (Gillespie: 1997; Mother Care: 1994).
        Anaemia is directly related to risk of preterm delivery, inadequate gestational weight
gain, and increased perinatal mortality (Mac Gregor, 1963; Garn et. al., 1981; Murphy
et. al., 1986). The more severe the anaemia the greater is the risk that the mother will
deliver low birth weight baby because of poor intra uterine growth (Scholl et. al., 1992).
According to Theresa and Mary (1994) high maternal hemoglobin concentrations or
hematocrits appear to be related to an increased risk of preterm delivery, low birth weight,
foetal growth retardation, and foetal death when present either or later pregnancy. Anaemia
among pregnant mothers is associated with low birth weight and increased perinatal
mortality as well as low birth weight is a major factor in subsequent infant morbidity and
mortality. A decrease in the prevalence of anaemia could lead to lowering of incidence of
low birth weight and thereby can reduce infant mortality (Dubey, 1994).
        Anaemia is considered as a major health problem in India, especially among women
and children. The high prevalence of anaemia among women in India is a burden for
them, for their families, and for the economic development and productivity of the coun-
try. In a study by Loretta et. al. (1998) suggest that in India interventions that focus on
reducing fertility or on iron supplementation during pregnancy will have beneficial nu-
tritional effects but will still leave most women iron deficient. The problem of anaemia is
found very high among women and children and cause increase risk of maternal and
infant mortality. The high level of anaemia is imputed to nutritional deficiency and lack
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of quality of care.

Need for the study
Anaemia is one of the most common nutritional disorders in the world. WHO has esti-
mated that prevalence of anaemia in developed and developing countries in pregnant
women is 14 per cent in developed and 51 percent in developing countries and 65-75 per
cent in India (DeMayer and Tegman, 1998). About one third of the global population
(over 2 billion) are anaemic (WHO, 2004). Many studies reveal that iron deficiency
anaemia among women and mainly among pregnant women are the cause of most mater-
nal morbidity and mortality. Anaemia has been associated with adverse reproductive
health, including intrauterine growth retardation, preterm births, low birth weight, etc.
According to NFHS-3 report, 56 percent of women age 15-49 are anaemic in India,
which is also the highest in the world. In India Assam is the high privileged state consti-
tuting 72 percent followed by Haryana 69.7 percent and Jharkhand 68.4 percent. Con-
sidering the above statements, it is important to understand the level and vulnerability of
anaemia among women during reproductive age groups. Besides, it is also important to
know variations in anaemia level among women by state and subgroups of population,
including the possible determinants and resultant outcomes. The present study is done to
explore the factors, differentials and determinants of maternal anaemia as well as its
impact on complications during pregnancy and adverse birth outcome. Therefore, the
study focuses on the following objectives:
     1. to see the prevalence of anaemia among women in North-East region of India, and
     2. to examine the association between maternal anaemia on pregnancy complications
        and birth outcomes.

Conceptual Framework
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Conceptual framework for the present study has been developed to show the prevalence
and variation of anaemia among states, particularly for the north-eastern states where the
prevalence of anaemia is higher in four states than the national average (55%).  The level
of anaemia varies widely within the region where Assam shows highest prevalence rate
constituting around 72 percent of anaemia level among women aged 15-49.
        Fig. 1 shows women’s socio-demographic and lifestyle variables linked with preva-
lence of anaemia during pregnancy as well as other health complications during preg-
nancy. Among the demographic characteristics age of women has a direct impact on
pregnancy complications and birth outcomes whereas other demographic variables have
no direct relationship. But the lifestyle characteristics are directly linked with women’s
health behaviour which may causes complications including anaemia during pregnancy
and its outcome like premature birth, low weight at birth, small for gestational age, abor-
tion etc.

Data and Methods
The data for the analysis is obtained from the 2005-06 National Family Health Survey
(NFHS) of India. The NFHS is a cross-sectional, multi-stage household survey and is
similar to the Demographic Health Surveys in structure and format. NFHS took a direct
measurement of the haemoglobin levels of all children under age five years, women
aged between 15-49 and men aged between 15-54. Measurements were taken in the field
using the HemoCue Hb 201+ analyser. The system uses a drop of blood from a finger
prick (or heel prick in case of infants under six months old), which is drawn into a
cuvette and then inserted into a portable, battery operated instrument. In less than one
minute, the haemoglobin concentration is indicated on a digital read out (IIPS & Macro
International, 2007). For male and female different cut-off points has been defined to
identify anaemia level. In NFHS (2005-06) female cut-off point for anaemia level has
set as having less than 7.0 g/dl as severely anemic, 7.0 g/dl to 9.9 g/dl as moderately
anemic and 10.0 g/dl to 11.9 g/dl as mild anemic.
        NFHS also provides information regarding various complications during pregnancy
like difficulty with daylight vision, night blindness, convulsion (not from fever), swell-
ing of legs, body or face, excessive fatigue and vaginal bleeding etc. Preterm delivery
(before completion of 37 weeks of gestation or more than 7 months), low weight at birth
baby (less than 2500 gm), experience of abortion or termination and size of the baby at
birth were considered as outcome variable which were calculated by using calendar
method procedure for the last one year birth (at the time of survey).
       The analysis has been carried out for north-eastern region (Arunachal Pradesh, Assam,
Meghalaya, Manipur, Mizoram, Tripura, Nagaland and Sikkim) of India as the preva-
lence of anaemia is higher among women aged between 15-49 years. Nagaland state is
not included for analysis as the data on anaemia was not collected due to refusal of
giving blood sample.  Therefore, the final sample available for analysis consists of 11,318
women. For state-wise analysis, state sampling weights are used to correct oversampling,
while performing combined state analysis national women’s weight is used (Gupta,
Arnold, & Lhungdim, 2009). A range of demographic, socioeconomic, behavioural and
dietary covariates are examined to understand their association with maternal anaemia,
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pregnancy complications and birth outcome.  The variables used for analysis are age,
education, caste, religion, place of residence and wealth status, smoking habit and con-
sumption of alcohol on women’s health status and its related outcomes in North-East
India.

Dependent Variables
· Anaemia level among women (mild, moderate and severe anaemia)
· Pregnancy Outcomes (preterm delivery, low weight at birth, termination and size of
baby at birth)

Independent Variables
a) Socio-economic characteristics
The present study utilise the data on social characteristics of women as place of resi-
dence (rural, urban), religion (Hindu, Muslim, Christian and others), caste groups (SC,
ST, OBC and others), educational level of women (uneducated, primary, secondary and
higher), wealth index (poor and non-poor), smoking status (smoker and non-smoker),
consumption of alcohol (consume and not consume), exposure to mass media (exposed
and not exposed) and household structure (nuclear and other) etc.
b) Demographic characteristics
The demographic characteristic of women includes current age of women (less than 20,
20-29, 30-39, 40 and above), body mass index (BMI) of women (Less than 18.5 kg/m2,
18.5 to 24.9 kg/m2 and more than 25.0 kg/m2), parity (less than 4 and above 4), Hb level
(<90, 90-99, 100-109, 119-129 and more than equal to 130), age at first marriage ( less
than 20, 20-30 and more than 30 years), pregnancy complications (convulsions, fatigue,
swelling, vaginal bleeding, night blindness and difficulty in day vision), maternal health
care utilisation such as ANC visit (yes or  no), taking IFA tablet (yes or no), and receive
TT injection ( yes or no)  food supplementation to the baby (yes or no) etc.

Findings

Prevalence of Anaemia among women
Anaemia is one of the major health problems among Indian women and most of the
vulnerable cases were found during their reproductive age group or at the time of child
bearing.

Fig. 2: Percent distribution of
currently married women
with anaemia level in selected
states
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Level of anaemia among women varies within the state and one of the probable causes
of this fact is diversity in dietary habit and another may be cultural practices followed
especially during pregnancy. It is also found that the level of anaemia varies with chang-
ing socio-economic characteristics like residence, living status, economic condition, etc.
It is found that women living in rural areas and with low income are more vulnerable to
anaemia as compared to the urban and middle or high income groups. Highest concen-
tration of anaemia among women is found in the state of Assam which consists of about
72 percent followed by Tripura (71%).

Effect of anaemia on pregnancy outcomes
There is an adverse relationship between mother’s anaemic condition and birth outcomes.
Anaemia among women results in high risk of premature delivery or small for gesta-
tional age, low birth weight babies and also one of the causes of termination and abor-
tion. The prevalence of anaemia among pregnant women varies with different demo-
graphic characteristics like body mass index of pregnant women, parity of women, age
at marriage, etc. Anaemia is directly related to risk of preterm delivery, inadequate ges-
tational weight gain and increased perinatal mortality. There is a greater risk that mother
will deliver a low birth weight baby with severe anaemia because of poor intra uterine
growth (Rajaratnam et. al., 1998).

Preterm Birth
Preterm birth is defined as a delivery prior to 37 completed weeks of gestation. Preterm
delivery is common among anaemic women due to lack of sufficient blood in her body
to supply for the development of intra-uterine growth of the foetus. Maternal iron defi-
ciency anaemia in early pregnancy poses a greater risk of preterm delivery. Fig. 3 shows
the correlation between maternal haemoglobin level and preterm delivery where it is
clearly visible that increasing or decreasing level of haemoglobin has a positive impact
on preterm delivery. Women having haemoglobin level less than 90 or more than 130 are
more prone to have premature delivery than women with haemoglobin level 90-129g/l.

Fig. 3: Concentration of hemoglobin level and preterm delivery, North-Eastern region
of India, 2005-06
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Low Birth Weight (LBW)
Low birth weight is defined as a term baby born with weight less than 2500 gram or 2.5
kg. Low birth weight occurs because of poor maternal health, maternal anaemia and
nutrition and poor foetal growth. Iron and protein deficiency are one of the leading
causes for pregnant mothers having low birth weight babies. Low birth weight is one of
the most serious challenges for mother and child health in developing countries. It has a
number of public health consequences such as mental retardation, high risk of perinatal
and infant mortality as well as morbidity and very high cost of special care and intensive
care unit. It has been revealed that half of all perinatal deaths and one third of all infants
deaths occur due to low birth weight.

Fig 4: Concentration of hemoglobin level and low birth weight

 in North-Eastern region of India, 2005-06

Termination of pregnancy
Termination of pregnancy is estimated to be around one in four pregnancies. Around one
in three women will have an abortion in their lifetime (RANZCOG). Abortion is the
termination of a pregnancy by the removal or expulsion from the uterus of a foetus or
embryo, resulting in or caused by its death. An abortion can occur spontaneously due to
complications during pregnancy or can be induced as seen among humans and other
species. Low self-esteem, late-gestation termination, prior psychiatric illness and con-
flict with religious or cultural beliefs were some important parameters found to influ-
ence negative psychological outcomes following termination (Bonevski & Adams, 2001).
        From the study it is found that women having both low and high level of haemoglo-
bin concentration in blood have a higher risk of termination or abortion in her reproduc-
tive course (Fig 5). The experience of abortion or termination is more likely among more
than half of women (53 percent) with haemoglobin level less than 90 g/l. There is a
higher risk of abortion among women having very low level of haemoglobin concentra-
tion in blood.
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Anaemia and other Pregnancy related Complications among women in North
East India
For the most recent birth in the five years preceding the survey, the mothers were asked
whether at any time during her pregnancy had any experience of pregnancy related com-
plication like difficulty in vision during daylight, night blindness, convulsion (not from
fever), swelling of the legs, body or face, excessive fatigue, or virginal bleeding.  Night
blindness or difficulty in seeing at dusk is the result of chronic vitamin A deficiency and
is often seen in pregnant women in areas where vitamin A deficiency is endemic. Preg-
nancy complication is also an important factor related with anaemia among women. The
study shows that complications like night blindness, swelling of legs, face and body,
excessive fatigue are more common among severely anaemic women. Supplementation
with iron is generally recommended during pregnancy to meet the iron needs of both
mother and foetus. Routine use of iron supplementation by pregnant women can reduce
the problem of anaemia or maternal anaemia. Results also show that mothers’ nutritional
status is the most important determinant of the weight of newborn children. Result shows
that pregnancy complication like difficulty in vision during daylight and night blindness
have been reported more by women with any type of anaemia than non-anemic women
in all the studied states. Complication like swelling of face, hands and feet and excessive
fatigue during pregnancy are also common among women those reported of any anaemia
almost in all the states as compared to non-anemic women (table 4).

Discussion
The study tries to demonstrate a relationship between maternal anaemia and adverse
birth outcomes and related pregnancy complications. Anaemia is considered as one of
the major public health problems where women and young children are the most vulner-
able of it and women having anaemia during pregnancy is found to affect the growth and
development of child. In India the prevalence of anaemia among women is quite high

Fig. 5: Concentration of hemoglobin level and experience of termination & abortion North-
Eastern region of India, 2005-06.
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(55.3 percent) which may be due to poor diet and malnutrition. Anaemia during preg-
nancy is very much common among Indian women, which is enhanced further by re-
strictions in food intake that deprives women of rich iron and proteins due to cultural
taboos and beliefs.
       Women are more vulnerable to anaemia, particularly during their reproductive age
time. In India women are suffering from anaemia, which may be imputed to poor diet
and cultural beliefs followed by women at the time of pregnancy. The anaemia preva-
lence is found high among women in Assam and Tripura (more than national average of
55%), whereas the prevalence is low in the state of Manipur and Mizoram, which is less
than the national average. So, there is a differentials in the prevalence of anaemia within
the region as well as within the states.
        The analysis shows a U-shape relationship between maternal haemoglobin concen-
tration and preterm delivery. Because of low concentration of haemoglobin in blood
there is higher risk of premature birth, as well as high haemoglobin concentration in
blood means the increase of poor plasma volume (yellow blood cell) which increases
delivery of premature birth. The other pregnancy outcomes like low weight at birth,
small size of baby and abortion, there is also a U-shape relationship among birth out-
comes and maternal haemoglobin concentration. From this study we can say that the
rates of preterm delivery, LWB (low weight at birth), size of the baby at birth and termi-
nation or abortion experience, are related with women’s enrolment haemoglobin level in
a U-shape fashion. The lowest risk is found for women in the 90-120 g/l haemoglobin
group.

Conclusion
It is a known fact that one of the objectives of public health is to reach and target the
population at risk in providing better health care so as to achive the goal of health for all.
Anaemia should be considered not only as alarming for both the mother and foetus dur-
ing pregnancy but also after the  detachment. It is important to note that anaemia has
multiple causes and influenced by biological variables as well, which can be addressed
during antenatal and prenatal care in general and iron and folic acid consumption and
diatery intake in particular. The government’s anaemia prevention and control programme
should focus more on pregnant women. The three ANC visits recommended by the gov-
ernment must have a strong anaemic or nutritional component. Iron supplementation
programmes need to be expanded to include nutrition education programmes and be
effectively implemented.  ICDS centres can also be expanded to cover far-flung areas.
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Table 1: Prevalence of anaemia in currently women age 15-49, North- eastern states of
India, 2005-06.

Assam 4.3             24.0             43.9             72.1               864
Arunachal Pradesh 2.8             14.9             37.8             55.6               577
Manipur 0.7             6.6              35.3             42.5              1382
Meghalaya 2.6             15.8            35.6             54.1               688
Mizoram 0.5             10.7            35.4             46.7               526
Tripura 1.7             17.6            51.6             70.9               500
Sikkim 2.2             16.7           39.7              58.6               525

Anaemia status by haemoglobin level

State                         Severe        Moderate        Mild       Any Anaemia        N
                            (<7 g/dl)     (7-9.9 g/dl)  (10-11.9 g/dl)  ( > 12. g/dl)

Background 
Characteris tics  

L evel of any anaem ia am ong currently married  women 
Assa m Arunachal  P radesh M anipur M egha la ya  M izoram  Tripura  Sikkim 

Age 
   Less  than 20 69.7 58.3  41.7 53 .8 43.8 76.3 73.7 
   20-29 70.5 56.3  44.4 56 .9 45.3 69.5 61.8 
   30-39 75.7 52.3  41.6 48 .9 46.5 70.2 45.7 
   More than  40 75.0 64.0  34.2 56 .6 62.5 90.0 66.7 
Ed ucation 
   Uneducat ed 79.8 58.0  40.5 53 .3 70.8 77.3 57.0 
   P rim ary  68.5 57.5  41.6 61 .6 53.5 69.9 60.8 
   S econdary  67.2 49.7  43.9 49 .5 42.4 70.1 60.1 
   Higher 76.3 61.1  42.1 50 .0 31.4 52.2 44.0 
Residence 
   Urban  64.4 53.9  43.4 52 .3 35.7 59.7 53.5 
   R ural 73.5 56.2  42.2 54 .3 56.5 73.0 59.6 
H ouseh old Structure 
   Nuclear 74.4 58.5  41.8 55 .5 50.0 71.7 55.5 
   Others  69.3 51.4  43.5 51 .3 41.7 72.3 59.9 
Religion   
   Hindu  73.2 67.4  44.2 54 .9 20.0 72.1 61.8 
   Muslim  67.3 66.7  50.0 60 .0 - 63.8 64.3 
   C hristian 87.5 52.0  35.2 58 .0 46.1 66.7 57.4 
   Others  20.0 46.7  46.3 33 .0 70.0 75.0 52.0 
Caste 
   S chedule Tribe 77.1 46.8  35.6 54 .1 47.5 79.2 54.7 
   S chedule C aste 73.8 62.5  44.3 45 .5 - 72.9 65.5 
   OB C 74.3 69.2  47.6 45 .5 50.0 68.1 59.3 
   Others  66.7 73.3  43.6 61 .5 - 67.2 61.8 
Weal th Ind ex 
   P oor 75.4 57.1  40.8 63 .2 73.5 77.2 60.0 
   Non poor 68.1 54.2  43.0 46 .9 42.7 67.0 58.4 
Exposure to M ass Media  
   Yes  71.0 54.8  41.7 54 .7 50.7 76.1 58.9 
   No 73.9 57.2  50.0 59 .4 68.6 78.5 68.0 
Smoking S tatus  
   S moking  77.4 62.9  41.8 52 .7 48.1 71.5 55.9 
   Not smoking  70.6 52.4  43.1 54 .8 44.1 70.4 59.3 
Alcoh ol consumption 
   C onsume  Alcohol 81.0 54.2  21.4 63 .0 50.0 79.1 50.0 
   Not Consuming 71.4 56.4  42.9 53 .7 46.7 69.5 60.4 
   T otal 72.1 55.6  42.5 54 .1 46.7 70.9 58.6 
    N 864 577 1382  688  526 500 525  

   No te: ‘– ’ No  o f cases are les s than 25 

 

Table 2: Percentage of currently married women age 15-49 with any anaemia by
background characteristics, North-Eastern states of India, 2005-06.
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Complications Anaemia with other pregnancy related complications 
Assam A P Manipur Mizoram Meghalaya Tripura Sikkim India 

Difficulty in daylight vision   
   Not Anemic 6.6 15.1 5.5 12.1 7.9 7.5 14.3 5.2 
   Any Anaemia 8.8 18.2 8.0 15.8 8.1 10.2 14.7 6.1 
Night Blindness  
   Not Anemic 4.2 10.8 4.8 6.0 7.9 9.0 11.1 6.9 
   Any Anaemia 8.1 13.7 6.5 11.6 7.6 11.9 7.5 8.6 
Convulsions  
   Not anemic 20.2 25.1 12.2 20.2 20.0 14.3 39.3 17.5 
   Any Anaemia 18.8 18.4 13.5 13.9 12.9 10.7 37.4 16.3 
Swelling of legs, body or face   
   Not Anemic 22.8 26.2 25.6 38.8 34.5 41.1 32.4 25.8 
   Any Anaemia 28.0 28.8 23.8 44.7 39.4 47.2 36.2 26.2 
Excessive fatigue  
   Not Anemic 49.0 50.7 22.6 55.4 47.2 79.5 56.7 45.6 
   Any Anaemia 55.1 60.8 24.5 56.6 55.8 79.7 52.8 49.8 
Vaginal bleeding  
   Not Anemic 8.8 4.1 5.9 3.2 0.9 5.5 6.0 4.9 
   Any Anaemia 7.7 7.4 4.6 6.1 2.2 5.4 4.9 4.3 

 Note: ‘Any anaemia’ includes having any one form of anaemia such as, severe, moderate and mild anaemia 
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