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Summary. M alnutrition  am ong children is prevalent in alm ost all the states 
in India. This study assesses the extent and causes o f  m alnutrition in two 
eastern Indian states with similar climates, namely West Bengal and Assam, 
using data  from the N ational Family H ealth Survey 1998-99 (NFHS-2). The 
three indices o f m alnutrition taken for analysis are weight-for-height (WHZ), 
height-for-age (HAZ) and weight-for-age (W AZ). These are assumed to 
depend on birth order, preceding birth interval, paren t’s educational status, 
working status ol the m other, m other’s age at delivery o f  the children, 
source o f drinking water, toilet facilities and standard o f living of the 
household. Logistic regression was carried out separately for each o f the 
three indices on the explanatory variables for both the states. It was found 
that not all variables are equally im portant in determ ining whether a baby 
is underweight, or suffering from  acute or chronic m alnutrition. Also, the 
im portance of variables is not the same in the two states. It was observed 
that the coefficients associated with the variables in determ ining weight-for- 
height are not significant com pared with those for weight-for-age and 
height-for-age.

Introduction

Infant m orbidity and m ortality are closely related to socioeconomic status. An inverse 
relationship between socioeconomic status and infant m ortality  is a common 
Phenomenon observed all over the world. Socioeconomic inequalities in health are 
also observed in all age groups. Several studies have revealed wide socioeconomic 
differences in m orbidity and  m ortality  rates am ong children (Wagstaff, 2000; 
Brockerhoff & Hewett, 2000; G ilson & M cIntyre, 2001). A lderm an (1993) determ ined 
child health with the help o f survival rate, m ortality, height, weight etc. Inequalities 
'n health care in the early years o f life draw  special attention as the nutritional status



of under-five children is one o f the m ost im portant indicators o f a household’s living 
standard and  determ inant o f child survival (Thom as et al., 1990).

N utritional status is an integral com ponent of the overall health o f an individual. 
In the case o f  children, nutritional status can affect grow th, developm ent and 
im munity to  disease. N utritional deprivation is regarded as the m ost basic and  acute 
of all deprivations. Over the last 30 years, the proportion  o f m alnourished children 
has reduced by 20% in developing countries (W HO, 1999; Smith & H addad , 2000). 
U N IC E F  reported  that about 55% o f the deaths o f children below 5 years o f  age are 
due to m alnutrition  (U N IC E F, 1994). According to  Dev (1997), half o f the world’s 
m alnourished children are found mainly in three countries: Bangladesh, India and 
Pakistan. Dreze & Sen (1989) stated tha t child m alnutrition and infant m ortality  kill 
m ore people slowly in the long run than famines do.

It has been observed tha t the education o f an adult m em ber o f a household above 
the level o f  prim ary school has m ore positive effect on the nutritional s ta tus of its 
children than  tha t o f the illiterate or below prim ary level adult m em ber of a 
household. The education o f both  m other and father facilitates the acquisition of 
inform ation abou t better child care and feeding practices. It is recognized th a t infants 
suffering from  parental neglect are m ore likely to have a low level of nu trition  (BAIF. 
1997).

Different studies have focused on the determ inants o f child health showing that 
social and economic factors play a significant role in explaining some differences in 
health (Pal, 1999; Zere & M cIntyre, 2003; R ao et a l ,  2004). Studies by Pal (1999) and 
M azum der et al. (2000) established that infant and child m ortality are very much 
linked with b irth  order and birth  spacing. Child m alnutrition  is also one of the 
measures o f health  status recommended by W HO for assessing equity in health 
(Braveman, 1998). Behrman & Wolfe (1984) showed that household characteristics, 
especially female literacy, are very im portant in child m alnutrition.

Changes in body dimensions reflect the overall health and welfare o f  individuals 
and populations. A nthropom etry has been used to  assess perform ance, health and 
survival o f  individuals and to reflect the economic and social well-being of 
populations. Recently, R ajaram  et al. (2003) assessed the nutritional status o f  children 
below five years using the three anthropom etric measures weight-for-age, height-for- 
age and weight-for-height in two states o f India -  K erala and G oa. They found 
prevalence o f underweight, wasting and stunting am ong children was very high in the • 
two states and the socioeconomic and family planning variables had significant | 
influence on the degree o f m alnutrition.

The m ain purpose of this study is to find out the effects o f different socioeconomic 
indicators on nutritional status differentiation with the help o f anthropometric 
m easurements o f children under the age of 3 in two states o f India, W est Bengal and 
Assam, which were chosen for analysis for their geographic and cultural similarity.

Methods i

This study uses da ta  from  the N ational Family H ealth Survey-2 (N FH S-2) conducted 
by the In ternational Institute for Population Sciences (IIPS), M um bai, in 1998-99. 
The data were collected from  90,303 ever-married women aged 15-49 from  all 26



Indian states tha t existed at the time o f the survey. The survey included women who 
were usually resident in the sample households o r who were visitors who had stayed 
in the sample households the night before the interview. Inform ation was also 
collected on height, weight and other m easurem ents o f  ever-m arried women aged 
15-49 years and children born to these women in the three years preceding the survey. 
The guidelines for m easuring height and weight prescribed in the m anual o f  the 
United N ation (1986) were followed. The analysis assessed the nutritional differentials 
by various socioeconom ic characteristics. In W est Bengal and Assam, the num ber o f 
children born  during the three years preceding the survey and  alive at the time of 
survey were 1316 and 1129 respectively. However, inform ation on vital items was only 
available for 1026 children in West Bengal and 763 children in Assam. (However, in 
some cases the num bers shown in the tables may not be the same if there was a 
non-response for a particular item; also, some outlying observations had to be 
deleted.)

A nthropom etric indices are com puted on the basis o f inform ation such as height, 
weight, age and sex. To assess the nutritional status o f  individual children, the World 
Health O rganization recommends the use o f Z-score indicators (W aterlow et al., 1977; 
Dibley et al., 1987). The W orld H ealth O rganization (1995) has transform ed the 
international grow th reference curves into a Z-score representation that has been used 
worldwide to  assess the nutritional status o f children in cross-sectional surveys. In this 
study the grow th indices used are weight-for-height (W HZ), height-for-age (HAZ) and 
weight-for-age (W AZ). The weight, height and age data  for each child are 
transformed into the weight-for-height, height-for-age and weight-for-age indices 
(Z-score), which are expressed as standard  deviation values after taking deviations 
from their respective m edians o f the in ternational reference population  (W HO, 1995).

Height-for-age (H A Z) and weight-for-height (W HZ) are used to measure whether 
a child has chronic and acute m alnutrition respectively, in which case a child is 
correspondingly term ed as ‘stun ted’ or ‘w asted’, respectively. W eight-for-age (WAZ) 
is used to m easure w hether a child is underweight. It is a com posite measure of both 
chronic and acute under-nutrition (Gillespie & M cNeill, 1994; Arnold & Kapila, 
2003). A cut-ofT point Z-score o f —2 is m ost com m only used irrespective of the 
indicator used, and corresponds to the three anthropom etric indices (HAZ, W AZ and 
WHZ), being equal to -  2 times the standard  deviation (SD) from  the median. 
Children whose Z-scores o f the anthropom etric m easures are less than -  3 are labelled 
as severely m alnourished. If the Z-score is in between -  3 and -  2 then the child is 
moderately m alnourished (R adhakrishna & Ravi, 2004). The W orld Health Organi­
zation (1995) classified children under 5 years o f  age with W H Z, W AZ and HAZ 
values less than  — 2SD from  median as m alnourished. According to this criterion, the 
WHO has classified incidences o f m alnutrition for a given region. The criterion is 
different for W H Z, W AZ and HAZ. F o r example, if the prevalence of m alnutrition 
is less than 5% for W H Z am ong children under five, then the population is considered 
to have a low prevalence o f m alnutrition. The corresponding upper limits for low 
prevalence o f  m alnutrition  for H A Z and W AZ are 20% and 10% respectively (see 
Table 1, where m edium  and high prevalence o f m alnutrition  are also defined).

To see the effect o f  covariates on the nutritional status o f  children, logistic 
regression m odels were used. Logistic regression is a m ore appropria te  statistical



Table 1. C riteria for prevalence o f m alnutrition on the basis o f  percentage o f  children 
under 5 years o f age with Z-scores< -  2

Index Low M edium High Very high

H AZ < 20-0% 20-0-29-9% 30-0-39-9% >40-0%
W AZ < 10-0% 100-19-9% 20-0-29-9% >  30-0%
W H Z <5-0% 5-0-9-9% 10-0-14-9% >  15-0%

Source: W orld H ealth O rganization (1995).

m ethod to apply here because the dependent variable is categorical and dichotomous 
(Alison, 1984; Hosm er & Lemeshow, 2000). The logistic regression technique is used 
for the estim ation o f the odds o f being m alnourished. M ultivariate analysis is carried 
out to study separately the odds o f  being underweight, and o f stunting and  wasting 
am ong children in the study population. Covariates such as age and sex o f the 
children are not included in the regression analysis as they are already taken  care of 
while com puting Z-scores.

Children whose Z-score are b e lo w - 2  are coded 1 and those with Z-scores o f -2  
or higher are coded 0. These values are entered into the regression as response I 
variables and are termed dum m y variables, since these are used instead o f  the actual ' 
Z-scores. Thus, the results obtained are com pared with the reference category. An 
estimated odds ratio o f 1 indicates tha t the odds o f being m alnourished are no 
different from  the reference category. I f  the estimated odds ratio is greater th an  1, the 
likelihood o f being m alnourished is higher relative to the reference category. And if 
the estimated odds ratio is less than  1, then the probability o f being m alnourished is 
lower relative to  the reference category.

The predictor variables used in the logistic regression model are place o f  residence, 
use of electricity, source o f  drinking water and toilet facilities (these three are taken 
as a proxy for household economic conditions), standard o f  living index (a reflection 
o f economic status o f the household, which is calculated by adding scores o f some 
durable goods o f the household, prepared by the N FH S), birth  order, b irth  interval, 
m other’s education, father’s education, ethnicity, m other’s age at the time o f  delivery [ 
and m other s working status. The reference categories for the different variables ) 
mentioned above are: rural residence, household with electric connection, highest 
m aternal and paternal education, b irth  spacing less than 24 m onths, first b irth  order, 
m other s age a t delivery less than  20 years, open drinking w ater resource, w ith toilet 
facilities, m other with no outside working status, standard  o f living index high and 
the group with scheduled caste (SC), tribe (ST) and other backw ards caste (OBC) (see 
Table 7).

Results

The categorization o f prevalence o f m alnutrition o f children below 5 years o f  age in 
a population  is made on the basis o f percentage of children with Z-scores below -  2



Table 2. Percentage o f  m alnourished (Z-score< -  2) and severely m alnourished 
(Z-score< -  3) children in the states o f West Bengal and Assam

W est Bengal A ssam

M oderately Severely M oderately Severely
M alnourished m alnourished m alnourished M alnourished m alnourished m alnourished

Index (Z < -  2) ( — 3 < Z <  — 2) (Z<  -  3) ( Z < —2) ( — 3 < Z <  -  2) (Z <  -  3)

WAZ 45-80(VH) 30-60 15-20 36-17(VH) 20-97 15-20
HAZ 38-89 (H) 20-86 18-03 57-54(VH) 13-24 44-30
WHZ 13-94 (H) 11-21 02-73 14-42 (H) 7-60 6-82

H, high prevalence; VH, very high prevalence.

(Table 1). Since the results are based on da ta  on children less than 3 years of age, this 
type of classification for West Bengal and Assam  cannot be made. However, assuming 
that the same rate of prevalence exists for the rest o f the children less than 5 years 
of age, some observations can be m ade on the prevalence o f m alnutrition in the two 
states. Table 2 shows that the prevalence o f m alnutrition in both the states is either 
high or very high. Chronic m alnutrition (H A Z) is very high in Assam. Though acute 
malnutrition (W H Z) in both states is high, its incidence is greater in Assam, whereas 
the incidence o f overall m alnutrition (W AZ) is very high in both the states. 
Comparison o f the percentages o f severely m alnourished children (Z <  — 3) in the two 
states shows tha t the chronic and acute cases o f severely m alnourished children are 
greater in Assam  than in W est Bengal (Table 2).

There is no m arked difference in the m ean weight and height o f  children between 
the states, bu t from  the value o f the standard  deviation it is clear that the variation 
is higher in Assam than in W est Bengal (Table 3). It seems tha t for Assam the 
variation in weight (reflected by the SD colum n corresponding to Wt column) for 
both male and female children gradually increases as the age increases. In West 
Bengal it is not so conspicuous. F o r a better understanding o f  the situation shown in 
Table 3 two m ore tables (Tables 8 and 9) have been included showing the means and 
standard deviations o f heights and weights o f children for each age in m onths. Since 
the sample size is not very large for each age in m onths, the mean heights and weights 
may not be very reliable and may not show the desired trend in some cases. Hence, 
the children were grouped into consecutive three-m onth intervals (Table 3).

Tables 4, 5 and 6 shows the nutritional status o f children below 3 years o f age in 
terms of three indices, W AZ, H A Z and W H Z, according to  selected socioeconomic 
characteristics. In both  states the extent o f m alnutrition with respect to W AZ, which 
indicates a com bined effect o f both chronic and acute under-nutrition , is m ore am ong 
children born  in the rural areas, living in households w ithout electricity and o f young 
mothers, and is inversely related to  the level o f  parental education. The effect is more 
Pronounced in the state o f W est Bengal. Sex o f the child shows a significant effect in 
the case o f W est Bengal. A significant effect is also found in the case o f birth  spacing. 
The other health  and hygiene characteristics, such as presence o f a toilet facility or



Table 3. State-wise distribution o f mean weight and height according to  sex and
of the children

Age group 
(m onths)

Assam
0-<3 
3-< 6 
6-< 9 
9—< 12 
12- <18 
18—<24 
24-<30 
30-<36

West Bengal
0-<3 
3-< 6 
6-< 9 
9—< 12 
12—< 18 
18—<24 
24-<30 
30-<36

Male Female
Weight H eight Weight Height

N M ean SD M ean SD N Mean SD M ean SD

27 4 1 6 1-15 51-33 7-55 24 3-87 0-99 52-68 7-7845 5-50 1-35 57-51 6-92 43 5-58 1-51 58-89 9-8546 7-10 1-68 64-16 7-56 29 6-42 1-22 63-12 6-0925 7-73 1-49 66-36 7-58 25 7-95 1-92 63-53 6-7689 8-67 1-97 69-27 8-26 77 8-07 2-19 69-48 9-3478 10-47 2-61 75-57 8-64 43 9-97 2-50 73-01 8-4978 11-62 2-96 77-65 8-42 52 10-92 2-68 76-66 8-9437 13-72 3-51 84-87 7-46 45 11-68 3-18 80-48 9-99

37 4-06 0-78 54-10 3-57 33 3-53 0-87 51-65 3-7763 5-91 0-92 61-51 6-49 49 5-42 1-15 59-91 4-6858 7-11 0-83 66-36 2-62 45 6-39 1-13 64-50 3-4042 7-82 1-30 69-50 4-91 31 7-40 1-86 67-69 7-09107 8-43 1-13 73-09 3-99 104 7-97 1-39 71-84 5-3872 9-46 1-60 78-71 4-38 77 8-58 1-43 75-13 4-4689 10-28 1-35 81-79 4-35 88 9-55 1-53 79-90 5-3974 11-09 1-61 85-41 6-22 57 10-20 1-45 81-93 6-63

work ,  P'“y role lh'- o f  W esl Bengal. The manual

Z wĉ T I h ?  ° V he m0,h' r P“*yS “ more * a n  that oflfcnon-working m other. F o r Assam a clear-cut conclusion cannot be draw n for other
variables such as birth  interval or birth order. In the case o f stunted (H A Z) children 

Wh 7  Simf t0 th ° Se ° f W AZ f0r b0th West Ben§aI Assam (Table 5).
between Wes^CR °  i W HZ) UndC'' the age ° f  36 m onths is comparedBengal and Assam, the results are not the same for all variables For
example, residential status (rural o r urban) has no differential effect on W AZ as is

Ibove^W esV Ben1 ^  ty o f d ™ ki"8  water. In all the cases disaissed
above, W est Bengal corroborates with the popular expected beliefs m ore clearly than
Assam except m the case o f  standard o f  living. Also, a better picture is seen m the 
case o f chronic m alnutrition and acute m alnutrition.

M ultivariate logistic regression analysis was carried out separately to study the 
odds o f  being underweight, stunted and wasted am ong children in the study 
populations. The results are shown in Table 7. It is seen tha t not all variables are 
equally im portan t in determ ining whether a baby is underweight, or suffering from 
acute or chronic m alnutrition . Also, the im portance o f variables is not the same in the



two states. M ost o f  the coefficients attached to  the variables in determ ining 
weight-for-height are not significant com pared with those o f  weight-for-age and 
height-for-age. Also, the coefficients in W est Bengal are m ore significant than those 
in Assam. These corroborate the findings in Tables 4, 5 and 6. The odds ratio is 
greater than one when the variable causes the response to  increase m ore than that o f 
the base category. Otherwise the value is less than or equal to  one. F o r example, there 
is an increase in the level o f m alnutrition am ong children born  in households with no 
electricity as the odd ratios are greater than one for both W est Bengal and Assam in 
the no-electricity category, except for the cases o f weight-for-height and height-for-age 
in Assam. The same was found in Tables 4, 5 and 6. The difference between Table 
7 and Tables 4, 5 and 6 is that the test to see the effect o f  the covariates in Table 7 
is automatically done after taking the effect o f  o ther variables into consideration. A 
significant effect o f electricity, m other’s education and birth  order was found on the 
status o f m alnutrition  in W est Bengal for m ost of the measures and is more 
pronounced for W AZ and HAZ. F o r Assam a significant effect was found mostly for 
WAZ, that too  with covariates residential status, electricity facility, ethnicity, father’s 
education and toilet facility only. For ru ra l-u rb an  category, the odd ratios for West 
Bengal behaved differently from the odds ratios for Assam. The interpretation o f the 
odds ratios in Table 7 is same as that o f  Tables 4, 5 and 6, but not much importance 
should be given to the coefficients giving rise to  non-significant odds ratios.

Discussion

Malnutrition continues to be a problem  o f considerable m agnitude in most developing 
countries o f  the world. Children below 3 years o f  age are nutritionally the most 
vulnerable group. M ore than half o f  Indian children are unable to grow to their full 
physical and m ental potential due to  m alnutrition. The m ain em phasis o f the present 
study is to  examine the nutritional status o f children with respect to household 
characteristics in Assam and W est Bengal. The results revealed that there is some 
significant effect o f the variables present in both  states in determ ination of the 
nutritional level of children. So far as the studies o f  nutritional measurements are 
concerned, namely weight-for-height (wasting), weight-for-age (underweight) and 
height-for-age (stunting), it is found tha t the states show some com m on significant 
features for m any of the variables. The m agnitude o f  regional differences is not same 
for all the nutritional status indicators for the two states. The effect o f various 
socioeconomic, dem ographic and cultural factors on m alnutrition has been observed 
with some m inor variation depending on the situations o f  the states. For example, 
while m other’s illiteracy is likely to increase m alnutrition  in W est Bengal, its effect 
may not be so prom inent in Assam. Even the effect o f m o ther’s education was not 
found to be so significant in W est Bengal for W H Z  when com pared with W AZ and 
HAZ. F a th er’s education, however, plays alm ost the same role in both states. 
Children from  households with better economic conditions have better nutritional 
status in W est Bengal. In Indian society, where there is a p ronounced preference for 
male children (K ishor, 1993), the significance o f  birth  o rder for girls cannot be 
ignored. The current study shows tha t bo th  b irth  order and b irth  spacing have 
significant effects on the measures o f  nutritional status, especially in W est Bengal.
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Table 7. O dds o f being below -  2 SD for weight-for-height, weight-for-age and 
height-for-age in W est Bengal and Assam

V a r i a b l e s

W e s t  B e n g a l A s s a m

W H Z W A Z H A Z W H Z W A Z H A Z

R e s i d e n c e R u r a l  ( r e f . ) 1 - 0 0 1 - 0 0 1 - 0 0 1 - 0 0 1 - 0 0 1 - 0 0
U r b a n 0 -4 6 * * 1 - 0 5 0 - 8 6 1 - 5 8 1 - 9 0 * *  1 - 3 0

E l e c t r i c i t y Y e s  ( r e f . ) 1 0 0 1 - 0 0 1 - 0 0 1 - 0 0 1 - 0 0 1 - 0 0
N o 2 - 3 5 * * 1 - 6 4 * * 2 - 0 3 * * *  0 - 7 1 2 - 2 2 * * *  1 - 1 5

E t h n i c i t y S C / S T / O B C  ( r e f . ) 1 0 0 1 - 0 0 1 - 0 0 1 - 0 0 1 - 0 0 1 - 0 0
O t h e r M 3 1 - 1 6 1 - 0 2 0 - 3 4 * * *  0 -4 5 * * *  1 - 0 3

M o t h e r ’ s  e d u c a t i o n S e c o n d a r y +  ( r e f . ) 1 0 0 1 - 0 0 1 - 0 0 1 - 0 0 1 - 0 0 1 - 0 0
P r i m a r y 1 - 2 1 1 - 2 8 1 - 8 2 * * *  0 - 9 5 0 - 9 3 1 1 2
I l l i t e r a t e 1 - 1 4 1 - 6 3 * * 1 - 5 4 * *  0 - 9 3 0 - 8 7 0 - 8 5

F a t h e r ’ s  e d u c a t i o n S e c o n d a r y +  ( r e f . ) 1 0 0 1 - 0 0 1 - 0 0 1 - 0 0 1 - 0 0 1 - 0 0
P r i m a r y 1 - 2 5 1 . 7  J * * 1 - 6 6 * *  1 - 2 9 1 - 7 0 * *  1 - 2 4
I l l i t e r a t e 0 - 9 9 1 - 2 0 1 - 2 5 1 - 5 1 1 - 9 0 * *  M l

Birth order 1 (ref.) 1-00 1-00 1-00 1-00 1-00 1-00
2-3 1 99 0 -4 7 * 0 - 3 5 * * 0-40 1-57 0-66
4-5 2-80* 0-69 0-54* 0-58 0 - 9 7 0-72
6+ 2-51* 0-91 0 - 7 5 0-64 1-13 0-68

M other’s age at <20 (ref.) 100 1 -00 1-00 1-00 1 -00 1-00
delivery (years) 20-29 1-35 1-40 2-69* ** 1-78 1-20 M l

3 0 + 1-51 1-25 1-28 1-11 1-14 1-20
Sources of drinking O p e n  ( r e f . ) 100 1-00 1 -00 1-00 1-00 1-00
water Covered 0 - 6 5 1-04 0-98 0 - 7 6 0-96 0-88
W o r k i n g  status o f N ot working (ref.) 1-00 1-00 1-00 1 00 1 -00 1-00
m o t h e r Services 119 0 - 7 3 * 0-95 0-00 1-16 0-91

A g r i . + m a n u a l 0-45 0-59 1-43 1-42 1 - 3 0 0-41*
Toilet facility Y e s  ( r e f . ) 100 1 -00 1-00 1 -00 1-00 1-00

No 1-37 1-53** 1-16 1-54* 0-71* 0-75*
Birth interval <24 (ref.) 100 1-00 1-00 1-00 1-00 1-00
(m onths) 24-47 1-40 1-68** 1-43 0-86 119 1-28

48+ 1-24 1-33 1-13 1-18 1-50* 1-34
Standard  o f living H i g h  (ref.) 100 1-00 1-00 1 -00 1 -00 1-00
index Medium 1-74* 0-70* 0-87 1-10 0-87 0-98

Low 1-85* 0-83 1-03 1 -56 0-90 0-96
C onstant 001*** 0-42* 0-27*:** 0-17** 0-12*"** H 1

Log likelihood 767-24 1215-55 1167-56 546-55 866-62 974-24
Chi squared 34-53 138-75 141-33 35-47 74-58 16-68

Ref., reference category. 
*V <0-001; **/><0-05; *p <010.

Assam and W est Bengal are at different stages o f socioeconomic development and 
dem ographic transition, the situation being relatively better in W est Bengal. The 
children o f W est Bengal have relatively higher levels o f calorie intake (Radhakrishna



Table 8. D istribution o f mean weight and height according to sex and age o f the
children: W est Bengal

M ale Female

W eight (kg) Height (cm) W eight (kg) Height (cm)

Age (months) N M ean SD M ean SD N M ean SD M ean SD

0 5 3-18 0-34 52-60 3-65 4 2-55 0-82 45-98 4-14
1 10 3-51 0-59 5111 3-65 12 3-22 0-71 51-67 3 16
2 22 4-51 0-58 55-81 2-41 17 3-98 0-71 52-97 2-89
3 15 5-20 0-62 58-65 4-18 14 4-96 0-83 58-67 5-35
4 19 5-85 0-72 63-00 9-85 16 5-33 1-46 59-58 5-69
5 29 6-32 0-95 62-02 3-99 19 5-84 0-94 61-11 2-82
6 18 7-07 0-75 65-76 3-08 18 6-07 1-29 63-47 4-69
7 17 7-03 0-87 66-26 2-44 13 6-37 0-64 64-93 1-79
8 23 7-19 0-88 66-90 2-35 14 6-82 1-21 65-41 2-17
9 18 7-79 1-35 68 02 5-72 6 7-45 0-71 68-63 2-11
10 10 7-29 0-75 69-13 3-74 11 7-09 1-65 65-82 7-36
11 14 8-22 1-46 71-67 3-93 14 7-71 2-35 68-75 8-25
12 19 8-05 1-33 70-82 3-09 13 7-23 1-22 67-38 7-49
13 16 8-15 1-27 72-71 4-41 12 8-18 1-58 72-32 5-15
14 16 8-45 0-88 72-82 4-36 19 7-83 115 72-42 5-15
15 21 8-54 1-13 73-75 3-57 14 7-92 1 48 70-44 3-78
16 21 8-79 112 74-12 4-80 26 7-99 1-40 72-35 4-99
17 14 8-56 0-91 74-36 2-29 20 8-44 1-46 74-20 4-05
18 20 9-13 1 86 77-75 3-81 18 8-62 1-31 75-75 3-54
19 8 9-70 0-91 79-21 2-86 11 8-31 0-96 73-61 3-55
20 15 10-15 1-71 79-74 3-34 21 9 12 1-46 76-29 4-62
21 12 9-56 1-46 78-70 4-72 7 8-96 1-79 76-71 4-63
22 8 8-29 0-43 77-31 4-69 7 8-07 1-67 75-61 5-26
23 9 9-78 1-73 79-91 7-14 13 7-92 1-39 72-55 4-88
24 12 9-54 1-18 80-09 4-19 17 9-05 1-49 78-21 5-21
25 16 10-47 1-53 82-54 4-24 13 8-75 1-52 76-86 5-58
26 19 10-16 1-33 82-13 4-22 16 10-02 1 25 81-26 4-97
27 18 10-43 1 32 82-68 3-30 22 9-43 1-55 80-06 5-23
28 9 10-60 1 05 82-13 3-03 10 10-09 1-69 80-65 4-89
29 15 10-45 1-67 80-63 6-19 10 10-38 1-29 83-47 4-99
30 9 10-19 1 66 84-51 5-65 21 9-83 141 81-17 6-08
31 10 10-82 1-42 85-16 5-25 11 11-01 1-35 84-44 6-06
32 11 11-84 1-84 88-06 4-72 9 10-28 1 41 83-61 6-03
33 11 11-37 0-61 87-57 3-97 7 10-69 2-00 78-47 11-49
34 22 11-12 1-82 85-07 7-94 4 9-73 1 01 81-25 3-27
35 11 10-21 1-56 82-26 6-07 5 9-48 0-76 81-96 3-51
Total 542 8-46 2-35 73-31 10-28 484 7-87 2-29 71-48 10-04

& Ravi, 2004). Assam has a relatively high percentage o f  the population below the 
poverty line and a very poor rural infrastructure, as pointed out by Swam inathan in



Table 9. D istribution of mean weight and height according to  sex and age of the
children: Assam

M ale Female
W eight (kg) H eight (cm) W eight (kg) Height (cm)

Age (m onths) N Mean SD M ean SD N M ean SD M ean SD

0 2 3-25 0-64 49-60 1-98 4 3-00 0-29 54-40 4-96J 12 3-75 0-98 51-96 8-21 9 3-96 1 -39 50-44 10-44I

•J
13 4-68 1-17 51-02 7-78 11 4-11 0-56 53-89 6-105

A
21 4-77 1-12 54-42 4-93 11 4-57 0-81 54 16 6-044

C
11 5-85 1-23 59-02 7-51 12 6-12 1-68 60-32 9-44J

£
13 6-39 1-18 61-18 7-37 20 5-80 1-49 60-64 11-23

0

n
12 6-41 0-72 63-19 7-11 12 6-64 I -38 62-14 7-31

/

o
20 7-35 2-14 62-80 7-66 15 6-52 1-17 66-04 6-85

0

Q
14 7-36 1-42 66-82 7-62 12 6-15 I I I 62-89 4-34

y  

10 
i i

9 7-74 1-61 67-11 10-20 6 7-43 0-85 61-03 7-107 7-67 1-14 65-03 6-12 13 8-70 2-02 63-92 5-491 1 
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
Total

9 7-76 1-77 66-64 6-17 6 6-83 1-97 65-18 9-2512 7-74 1-99 68-02 4-89 14 8-12 1-59 69-41 8-6316 8-71 2-00 69-01 7-13 11 7-74 1-92 68-65 9-3310 8-26 2-56 64-60 9-77 15 6-80 2-05 65-15 7-4518 8-83 2-28 68-71 6-43 14 7-59 1-60 66-04 6-5520
13

9-01
9-04

1-65
1-36

71-09
72-28

11-21
7-10

17
6

9-25
9-55

2-78
1-63

75-06
74-17

11-43
7-0616 10-92 2-53 78-09 8-66 10 8-60 1-26 72-10 7-8513 9 21 2-87 73-73 8-90 6 9-70 2-88 70-77 7-0613 10-35 2-00 77-51 9-51 9 10-23 3-20 72-51 8-4716 10-12 2-62 75-44 8-02 8 10-86 3-17 71-75 9-9414 10-39 2-00 73-56 8-15 3 9-23 0-10 73-30 3-726

12
13-35
11-47

3-18
2-71

74-10
73-58

9-77
6-01

7
8

11-14
10-39

1-61
1-91

78-20
79-23

10-73
5-2715 11-50 2-92 77-63 8-43 10 10-44 1-90 73-20 12-3515 10-87 2-46 75-28 10-57 8 10-12 1-85 73-13 4-8119 12-45 3-44 78-75 7-59 10 10-35 2-26 72-59 7-6812 10-66 2-04 79-56 8-29 5 11-06 2-96 78-50 4-625 13-76 4-38 85-88 2-00 11 12-76 3-90 83-38 8-848 11 -61 3-05 82-20 8-07 11 11-17 3-03 77-66 3-447 12-40 0-88 81-19 7-52 9 12-58 3-22 77-51 12-327 13-43 3-49 86-36 6-33 3 13-07 4-37 81-80 10-283

6
6

425

16-57
18-43
12-27
9-13

4-12
2-02
2-32
3-50

88-60
88-32
85-70
70-21

7-21
4-73
9-64

11-92

7
11
4

338

12-21
11-15
10-55
8-46

2-71
3-75
2-73
3-25

81-39
85-15
79-43
68-97

7-60
13-78
7-75

11-93

7 “  ”  ^  ^  University. H e also noted ,ba,
the fifth lowest state m India with regard to food  consum ption and



nutritional status. It should be noted here that Assam  experienced a turbulent period 
during the 1990s due to certain extremist movements. On the o ther hand, W est Bengal 
was relatively peaceful with no political disturbance during this period. In tra ­
household d istribution o f food also may have some im pact on the nutritional 
situation. The different ethnic groups show variation with respect to  nutritional status 
in Assam. H owever it is not clear whether causal relations exist between them. But 
it is known th a t economically low castes and tribal groups are poorer com pared with 
the general castes (R adhakrishna & Ravi, 2004). M oreover the percentage o f urban 
areas is greater in West Bengal than in Assam. These areas need further intensive 
investigation for a better understanding o f  the problems.
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