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ABSTRACT

A study on a few selected socio-biological and demographic
determinants of birth weight was conducted at a hospital in Sagar town,
Madhya Pradesh. Records of 2,680 single live births over a period of one
year (1st January to 31st December 2000) were analysed. It was found
that male infants were 124 g heavier than female infants. Tabular repre-
sentation of data showed that maternal age, education, ethnicity, father's
income and occupation, infant's sex and parity were strongly associated
with birth weight of infants. Regression analysis gave a comprehensive
picture of such associations and confirmed the above findings. The study
showed that the socic-economic and biological variables considered in
the analysis have significant effect on birth weight.

INTRODUCTION

Birth weight is a very important and
potent indicator for both mortality and
morbidity of the neonate. Low birth
weight (LBW) is a major factor contribut-
ing towards high infant mortality in
developing countries. The proportion of
babies with low birth weight reflects the
socio-economic  development of any
region or country (Murthy 1991). Low
birth weight is a major public health
problem in India, like other developing
countries. Asia has the lowest mean birth
weight in the world (about 2,900 g). India's
mean birth weight ranges from about
2,700-2,800 g, which is lower than the
mean birth weight in Asia. [t is therefore
important to understand the possible
factors that influence birth weight, more
specifically low birth weight. The World
Health Organization (WHO) has defined
low birth weight as baby's weight less than

2500 g at birth, irrespective of their
gestational age (WHO 1992),

The birth weight of a newborn
depends on the maternal nutritional status
both  before and during pregnancy.
Ramachandran (2000) in his review
described maternal nutrition as the most
important determinant of LBW in devel-
oping countries. It is quite common that in
India, maternal malnutrition is caused by
poverty as well as by the gender bias in
food distribution within the family. In fact,
a child's future health begins with the
mother's nutritional status in pregnancy.
Low birth weight occurs because of poor
maternal health and nutrition, and poor
foetal growth. A mother, chronically
undernourished from youth, will likely
give birth to an underweight baby,
perpetuating the intergenerational cycle.

Recent studies have found some
significant differences in birth weight
among different social and economic
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groups; the more disadvantaged groups
experiencing lower mean birth weights
(Dickute et al, 2004; Radhakrishnan ef al,,
2000; Tuntiseranee ef al., 1999; Ebomoyi,
Adetoro & Wickremasinghe 1991). Birth
weight of the newborn is believed to be
influenced by a number of factors. The
maternal age and parity have a significant
effect on birth weight, as shown by Dhall
& Bagga (1995). Along with maternal age
and parity, number of antenatal visits has
independent effects on birth weight even
when the effects of gestational age and sex
of infant were eliminated (Xu ef al., 1995).
Better antenatal care with special attention
to primis and elderly women (>=35) also
reduces the incidence of low birth weight
babies (Nair ef al, 20000). Mondol (2000}
showed that socio-cultural variables like
maternal education, hard manual labour,
and place of residence have significant
effects on birth weight. Biological factors
like sex and parity of the baby also show
differential impact on birth weight (Defo
& Partin 1993). The causes of low birth
weight are therefore multifactoral involv-
ing genetic, placental, foetal and maternal
factors (Malik ef al, 1997; Kamaladoss,
Abel & Sampathkumar, 1992). LBW is
considered the single most important
predictor of infant mortality, especially of
deaths within the first month of life (Ryan
efal., 2000). It is also a significant determi-
nant of infant and childhood morbidity,
particularly of neuro-developmental
impairments such as mental retardation
and learning disabilities (Chiarotti et al.,
2001). In this context, Boardman ef al,
(2002) showed that birth weight is signifi-
cantly related to developmental outcomes.

The objectives of this study are to
determine the prevalence of low birth
weight among the population and the
possible causes responsible for the low
birth weight observed. It also aims to
identify whether social, biological or
economic factors play a significant role in
birth weight determination.

MATERIALS AND METHODS

This paper examines the association of
birth weight among hospital births in
Sagar town, Madhya Pradesh (India) with
the socio-biological characteristics of the
infants and their families. Data were
collected from hospital case cards pertain-
ing to 2,789 deliveries in Duffrin hospital,
Sagar. Necessary data for the present
study were copied from the birth registers
available in this hospital. For this purpose,
the cases of births over a year ie. from 1st
January 2000 to 31st December 2000 were
taken into consideration. Since the data
were recorded primarily for the use of the
hospital, these data may be regarded as
secondary data. Out of a total of 2,789
births, data from 2,680 births were taken
for analysis, because data from incomplete
records and multiple births were exclud-
ed. Scheduled tribe and other groups
based on religion representing very
insignificant portions of the population
were also kept aside. All these were done
on the apprehension that these birth
weights may impair the quality of the
results. The biological data collected
include age of mother at the time of
delivery, parity, birth weight and sex of
the child. Birth weights of newborns were
measured without clothes within 15-30
minutes of birth to the nearest of 10 g,
using an infant beam balance. The baby
scale was calibrated daily for accuracy.
The socio-economic data available from
hospital case cards related to ethnicity,
mother's education, family income and
occupation of the father were also taken.

Data on socio-economic and biological
determinants of birth weight in India is
generally incomplete. The gathering of
data from hospital records is generally
associated with a certain degree of uncer-
tainty. The Duffrin hospital in Sagar town
was established in the year 1901. This
hospital is run by qualified experienced
doctors and nurses. Due to its low cost for
treatment, one can always find an
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excessive number of patients. Duffrin
hospital in Sagar serves as the biggest
maternity centre in the town. Sagar is a
small town located in Madhya Pradesh in
India. Like other cities in India, Sagar city
has all the facilities like hospitals, schools,
colleges, universities etc. The main foods
consumed by the people include cereals,
pulses, vegetables etc. A significant
proportion of people are non-vegetarians.

There are two religious groups in the
study area, namely Hindus and Muslims.
The Hindus, in turn, consist of different
diverse groups, and is further subdivided
into General Castes (GC), Scheduled
Castes (SC) and Other Backward Classes
(OBC). There are considerable differences
in the level of socic-economic develop-
ment among these three Hindu classes.
The GC consist of Brahmin, Kayastha,
Thakur and Patel Castes and are economi-
cally the best group. The 5C consist of
Chamar, Dhobi, Khatik and Kori castes.
OBC are essentially economically and
socially backward. Endogamy (marriage
within the same group) generally exists
among them and there by, biclogical isola-
tion is by and large maintained by each of
the caste groups. Thus the data for this
study are divided into four categories, ie
the three sub<lasses of Hindus and the
Muslims.

The mother's educational status is
grouped into four categories - non-literate,
and those who have been educated at
primary, junior-high and IX & above.
Nondliterates are those who can neither
read nor write. Primary educated mothers
are those who reached the class IV or
below standard. The third category is
Junior-High where mothers attained the
educational level between class V and VIII
standard, and the last category is the IX
and above group, in which mothers are at
class IX level or above i.e. secondary (X),
higher secondary (XII), Graduate etc.

In a similar way, income groups are
divided into four categories, namely
families with a monthly income (1) less

than or equal to rupees 1000 (income
1000); (2) above rupees 1000 but less than
or equal to rupees 2000 (1001 < income
2000); (3) above rupees 2000 but less than
or equal to rupees 3000 (2001 < income
J000); and (4) greater than rupees 3000
{income > 3000). These class intervals for
income were arbitrarily set, so that there
should be at least 100 families in each
category.

The occupational groups are
categorised on the basis of the father's
occupation. The first or "service group'
covers the fathers who are engaged either
in public or private sector ie., salaried
persons or professionals like doctors,
teachers, advocates ete. The second catego-
ry is the "labourer group", which covers
labourers or majdoor, daily labourers, etc.
Fathers who are engaged in their own
businesses are categorised as "business”. In
the fourth category, the "cultivator' or
"farmer" group are families tjat have their
own land for cultivation. Cultivators
cultivate their land themselves or use their
family members whereas the farmers
cultivate their land by hiring labourers.
Generally, farmers are rich and havse
more land than cultvators, but in the
present study, quantity of land does not
differ significantly. The fifth category in
this study, termed as "others", include
various other small occupational groups.

In this paper, some two-way tables
from different bivariate observations have
been prepared and regression analysis
from the multivariate data performed.
From the two-way tables (contingency
tables) chi-square tests have been
performed to determine if there was an
association  between the variables
concerned. Tests of proportions have been
carried out on one-way tables. For those
tables where number of observations,
mean of a given variable along with stan-
dard deviation in each category are given,
ANOVA test was performed and the value
of F-test along with their p-values have
been presented. Since the aim of this paper
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is to see whether birth weight depends on
variables like mother's age, parity order
etc., the authors regress birth weight
(BWT) on these variables to determine if
the coefficients of the associated variables
are significant. For categorical variables
like ethnicity, occupation ete. of parents,
appropriate transformation of the categor-
ical data into binary variables was first
done before performing regression analy-
sis. All the analyses were performed using
5PS5 version 11.

RESULTS

Some descriptive features of the data
through appropriate  one-way and
two-way tables are first presented and
interpreted.

Table 1 gives the number of single live
births and their distribution according to
categories of birth weight and sex. Using
the WHO classification, the overall preva-
lence of low birth weight (less than 2500 g)
in this study population is 17.39%. The
prevalence of low birth weightis 15.43% in
male births and 1937% in female births.
There is thus a significantly higher propor-
tion of low birth weight in female babies
than male babies. The Table also shows
that the percentage of babies with weight
4,000 g or more are much higher among

Table 1. Gender distribution of birth weights

male babies (2.08%) than female (0.60%).
Table 2 summarises the prevalence of
low birth weight and the various family
background categories. The different
statistical tests were performed. First from
the contingency tables, the usual Chi-
square tests were done to see if the proba-
bility of low birth weights depends on the
category. In other words, it is seen
whether the proportion of low birth
weight is the same in each category. In all
the cases, Chi-square tests showed signifi-
cant results as the corresponding p-values
were close to zero (shown in the last row
of each variable). Next, pair-wise test of
difference of proportions was made for
each pair of categories of the variables to
determine if significant difference of
proportions exists. Note that due to the
large sample size, this test is approximate-
Iy equivalent to normal test, which was
done here. Significant differences were
observed for most of the cases. However,
the directions of such differences can only
be discussed by looking at actual propor-
tions. Specifically, the prevalence of low
birth weight is high for (i) female, (ii)
illiterate mothers, (iii) mothers aged 19
years or less, (iv) women with parity 1, (v)
5C families, (vi) lower income families and
(vii) fathers who earn their livelihood
doing physical work. The pair-wise tests,
however, did not show significant differ-

Birth Weight (g) Male Fewle Significance of

Chi Square fest*
N Per cent N Per cent {p-valiues)

<1500 18 134 16 120 0.0004

1500-<2500 190 14.09 242 18.17

2500-<4000 1112 8249 1066 80.03

4000 + 28 208 8 0.60

Total 1348 100,00 1332 100,00

*Test for Significance for this and subsequent tables was made by Chi Square statistic
using the data of the contingency table of number babies born in each category (ie, ™'

values).
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Table 2. Percentage of low birth weight by family background
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Family background % low birth N p-values for the significance test of
weight proportion & p-value for Chi Square test
(<2500 g)

Sex of the infant Female
Male 15.43 208 0.267
Female 19.37 258 0.0083

Mother's Education Primary Jun. High IX & above
[literate 21.65 155 0.800 0.403 0.061
Primary 19.63 32 0.003 0312
Junior High 17.99 177 0.226
[X and above 12.48 102 0.0000

Mother's Age 20-24 25-29 30-34 =35
<=19 27.81 52 0.150 0.047 0.099 0.189
20-24 18.85 223 0.361 0.474 0.503
25-29 14.92 120 0.962 0.786
30-34 14.64 53
>=35 12.50 18 0.0001

Parity 2 3 ! 5 ==h
1 .77 261 0054 0364 0219 0631 0685
2 12.07 81 0389 0878 0595 0697
3 16.93 74 0.485 0922 0966
4 10.90 23 0.586 0662
3 16.83 17 0977
>=h 16.39 10 0.0000

Social class OBC GC MS
5C 22.66 121 0.377 0.085 0.374
OBC 18.12 125 0.449 0.779
GC 14.86 177 0822
MS 16.23 43 0.0011

Income 1001-2000 2001-3000 3001-
<=1000 19.23 266 0.461 0.434 0.396
1001-2000 16.38 159 0.600 0.604
20071-3000 11.35 16 0927
=3000 12.31 25 0.0127

Father's occupation Labour Business Cultiv.  Others

Service 11.81 62 0.110 0.609 0129 0.677

Labour 20.84 209 0.201 0.898 0.563

Business 14.66 96 0.237 0.935

Cultivator 21.53 79 0.542

Others 15.38 20 0.0000
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Table 3. Mean birth weight along with standard deviation by family background

Description No Birth Wt 5D p-values for the significance fest oF mean
and ANOVA along with p-value
Sex of Infant Female
Male 1348 2807.42 53496 0
Female 1332 2683.41 49566 -
Total 2680 274578 51942 F 2678 = 38.726, p-value = 0.000
Mother's Education Primary Junior High IX & above
[iterate 716 2685.61 55887 114 0
Primary 163 273558 53630 - 858 054
Junior High 084 2727.54  514.63 - - 0
IX & above 817 282252 47587 - - -
Total 2680 274578 51942 F3 5676 = 9.665, p-value = 0.000
Maternal Age 20-24 25-29 30-34 >=35
<=19 187 2547.59 58423 0 0 0 0
20-24 1183 2711.24 49229 - 001 001 0
25-29 804 276694 51995 - - 368 047
30-34 362 2817.40 54147 - - - 236
>=35 144 2877.08 49793 - - - -
Total 2680 274578 51942 F5 2675 = 13.650, p-value = 0.000
Parity 2 3 4 5 ==0
1 1199 2652.21 51711 0 0 0 0 003
2 671 2822.80 49218 - 087 083 335 692
3 437 2768.88 52427 - - 004 071 242
4 m 2800.52 49580 - - - 876 570
5 10 2880.20  567.10 - - - - 716
>=f 61 2B49.18 49854 - - - - -
Total 2680 274578 51942 F; 1474 = 16481, p-value = 0.000
Social Class OBC GC MS
5C 534 264551 54118 002 0 0
OBC 690 2740.87 50278 - 084 14
GC 1191 278279 51632 - - 738
MS 265 279434 50618 - - -
Total 2680 274578 51942 F3 2676 = 9.532, p-value = 0.000
Income of family 1007-2000 20073000 3001-
<=1000 1383 2718.87  523.03 398 o1 0
1001-2000 953 273715 507.66 005 0
2001-3000 141 2866.67 50943 736
=3000 203 2BB5.71 52628
Total 2680 274578 51942 F3 2676 = 8.859, p-value = 0.000
Father's occupation Labour Business Cultivator Others
Service 525 284419 50851 0 D06 0 031
Labour 1003 271037 53346 034 221 A63
Business 655 2764.27 48674 006 B4l
Cultivator 367 2669.75 54816 144
Others 130 2743.08 47035
Total 2680 274578 51942 Fy2675 = 8137, p-value = 0.000
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ences for most cases. This will be evident
from Table 3.

The birth weight varied distinctly with
the gender of the infants. Male infants
accounted for 50.30% of the newborns
while females were 49.70%. On average,
the male babies (mean 2,807 g) were 124 g
heavier than the female babies (mean 2,683
g) (Table 3). The difference between the
mean weights of male and female babies
has been found to be significantly different
from zero at 1% level (p value =0,ie,p <
0.0005).

The effect of mother's literacy level on
birth weight of the newborn is presented
in Table 3. With regard to maternal educa-
tion, an increasing trend was observed,
i.e, a higher level of educational status
was related to a higher birth weight. The
statistical significance test suggests that
the mothers educated up to class IX or
above gave birth to babies with much
higher weights than those of mothers with
comparatively lower education level. So
far as weights of newborn babies are
concerned, primary and junior high-level
educated mothers can be put in the same
group,

Mothers below age of 20 years gave
birth to significantly lighter babies who
were on an average about 160-330 g lighter
than that of the higher age groups. There
was an increasing trend of birth weight
with mother's age.

Birth order is observed as a determin-
ing factor in birth weight. Birth weight
was lowest in the first parity. Then from
the second parity onwards, there was a
significant jump in the weight except for
third parity where the increase was not as
high as others. Table 2 also shows that first
parity showed the highest proportion of
low birth weight (21.77 %). This suggests
that parity of second order and above can
be put in one group.

The General Caste represented the
major social group. Of the total mothers,
44 44% were from General Caste, 25.75%
were from Other Backward Class and
19.93% were from Scheduled Caste. Only
9.89% were of Muslim religion. Comparis-
on of averages revealed that birth weight
of Scheduled Caste population (2,645 g)
was much lower than the other castes and
communities. Table 2 also showed that
Scheduled Caste had the highest frequen-
cy of low birth weight babies (22.66%)
whereas the General Caste groups had the
lowest (14.86%). This indicates that SC
population should be taken separately for
further analysis.

The family income had a positive (ie.,
increasing) relationship with birth weight.
The income group <=1000 is close to the
income group 1001-2000, whereas the
income group 2001-3000 is close to the
income group =30, so far as birth weight
is concerned (Table 3).

Table 4. Pearson Correlations among different variables

BIAT Age Lit Ethn Crender Oce Parity Ine
BWT 1.000 149 = 07 = D2 ** 119 = nge = -162 = 102"
Ape d49* 1,000 -125 -7 -003 049 *  _4e3 = 138
Lit A7 -125 % 1000 -188 ** 005 194 = p8s = 191
Ethn LU S E -188 = 1.000 -007 10 = 0 - 154
Gender a9 -0 noa -007 1.000 -0 000 025
Oce 086" 0497 asd = 301+ 009 1000 -026 AR5
Parity 162 -492 = ngs = 004 000 -026 1000 -026
Inc 02 ** 128 = 191 = -154** 025 AR5 ™ -026 1000

**  Correlation is significant at the 0.01 level (2-tailed).
*  Correlation is significant at the 0.05 level (2-tailed).
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Father's occupation also played a
significant role in birth weight determina-
tion. The infants from "cultivators" fami-
lies have the lowest birth weight (2,670 g)
and the infants from service holder fami-
lies have the highest birth weight (2,544 g)
(Table 3). Birth-weight of babies with
father's occupation as "service" is signifi-
cantly different from the other categories.
To some extent, "business” can also be put
in a separate group by the same logic.

Results of Analysis of WVariance
(ANOVA) tests were also shown in Table
3. For each wvariable, the tests showed
highly significant difference of mean
values among different categories.

Table 4 shows the simple correlations
among the different variables. Most corre-
lations were highly significantly different
from zero. If correlations with birth weight
only (i.e, the first row of the correlation
matrix) are considered, then it can be seen
that all the correlations were significant at
1% level. Thus, all the variables have
significant effects on the birth weight of
babies if these effects are taken separately
for each variable. It should be noted here
that the correlations of variables were
computed after making proper transfor-
mations of the variables. GENDER of a
newborn baby was taken as 'l' for male
and 'I' for others. [lliterate babies were
given value '0' and others '1' for the
variable named as LIT. PARITY took value
1" with parity 1 and ' for all other
parities. Similarly for ethnicity, SC and
OBC were given value '1' and 'Il' for others.
Lastly, labour, business or cultivators were
given value 'l and 1 for others.

Appropriate statistics to measure
correlations between categorical variables
is 'eta' rather than product moment corre-
lation coefficient. The product moment
correlations in such cases gives only a
rough idea about the relation between two
variables. Moreover, since other variables
usually vitiate the value of the simple
correlation coefficients, not much impor-
tance should be given to these values.

Since simple correlations do not give
the entire picture, regression analysis was
carried out. Several regression equations
were run, taking different sets of explana-
tory variables each time. Here only one
which includes most of the explanatory
variables and also gives very good fit to
the data is reported. For regression analy-
sis, it is also necessary to transform the
variables. There are some categorical
variables like ethnicity, occupation etc. of
parents. Just putting some value against
each category will not serve the purpose.
The categorical data must be transformed
into binary variables. Since there are some
characteristics with observations in more
than two categories, it is necessary to
define more than one binary or dummy
variables for those characteristics. For
example, ethnicity has four categories.
Thus, it is necessary to define three
dummy variables. OBC has been taken as
base category and the other three, namely
5C, GC and M5, constitute each dummy
variable. The value of the binary variable
corresponding to 5C category has been
taken to be "1" and "0" for others. This
variable has been named ETHNZ2.
Similarly, ETHN3 corresponds to the
dummy variable with value "1" for GC and
"I" for others, and ETHN4 corresponds to
the dummy variable with value "1" for MS
and "0" for others. The reason for taking
OBC as the base category is that the mean
BWT of OBC babies is lower than the other
categories. We have adopted similar
techniques in defining dummy variables
for other characteristics. Mother's Edu-
cation might be defined with numbers that
are in a natural increasing order. For
example, an illiterate mother may be given
number "', a class one pass mother be
given "1", aclass two pass is "2" and so on.
Thus it might not be necessary to trans-
form these values. But it was thought that
the increase in education by one unit
might not imply the increase of the birth
weight of a newborn baby by the same
constant weight on the average, as it
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Table 5. Transformation of categorical and other variables into binary variable taken for

the regression

Variable Name Explanation Categories Value
GENDER Gender of new born baby Male 1
Female 0
LIT Status of education of mother of Miterate ]
new born baby Otherwise 1
PARITY2 Parity of new born baby 2 1
Otherwise 0
PARITY3 3 1
Otherwise 0
PARITY4 4 1
Otherwise 0
PARITY5 5 1
Otherwise 0
ETHN2 Ethnicity of mother of new born baby sC 1
Otherwise 0
ETHN3 GC 1
Otherwise 0
ETHN4 MS 1
Otherwise 0
OCCN2 Father's occupation of new born baby Labour 1
Otherwise 0
OCCN3 Business 1
Otherwise 0
OCCN4 Cultivator 1
Otherwise 0
OCCN5 Service, Lab, Bus, 0
or Cultivation
Otherwise 1
AGE2 Age of mother (in years) A-24 1
Otherwise 0
AGE3 >=25 1
Otherwise 0
INCOME2 Monthly income of Family =100 and ==2{NN) 1
Otherwise 0
INCOME3 Income = 2000 1
Otherwise 0

should be for a linear relation. Thus, again
a binary transformation was taken for this
case also. The value is "0)" for an illiterate
mother and "1" for all others. Itshould also
be mentioned here that the binary number
"1" has been taken for male baby and "0"
for female baby. A comprehensive sum-
mary of values taken for different vari-
ables can be found in Table 5.

The dependent variable of the regres-
sion analysis is obviously birth weight
(BWT) of a newborn baby. The variation in
the birth weight is assumed to be due to
GENDER, LIT, PARITY, ETHN, OCCN,
AGE and INCOME. The regression is
based on observations from 2,680 newborn
babies. The fitted regression equation is:
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BWT = 2407 + 0,123 GENDER + 00717 LIT + 0.139 PARITY2 + 0.0934 PARITY3

(43.467) (6.313) (3.032)

(5.468) (3.055)

+ 0212PARITY4 + 0211PARITY5+ 0.0953ETHNZ + 0.109ETHN3

(5.223) (4.615)

(3.260) (3.990)

+ 0.136ETHN4+0.099AGE2+0.126 AGE3 0.0085IN COME2+0.0647 N COME3

(3.573) (-1.870)

(-1.522)

(-2.559) (-1353)

- 0.06310CCN2-0.05070CCN3-0.1010CCN4-0.07060CCN5.S

(2.464) (2.943)

(Figures in the parentheses are the t-ratios)

Most of the coefficients are highly
significant. The signs of the coefficients
need proper attention. Gender of the new-
born baby, literacy, parity, ethnicity and
age of mother have positive association
with the birth weight. Recall that male
babies were given binary value "1" and
female babies "0". Clearly, male babies
have higher weight than female babies on
the average as reflected by the positive
sign of the coefficient of GENDER. Since
illiterate mothers were given value "0", the
positive value of the coefficient clearly
implies higher weights for babies of liter-
ate mothers. S imilarly the base group of
parity is "parity 1" which has been given
value "0" implying higher weight for
babies with parity more than 1 since there
are positive values of the regression coeffi-
cients of each parity dummy. By the simi-
lar logic ethnic classes other than OBC
have higher baby weight. Mother's age
also has a positive effect. However, there is
some problem with interpreting the effect
of income of the family and father's occu-
pation. All interpretation should be made
with respect to the base category, i.e, the
category with dummy variables taking
value "' always. The base category of
father's occupation is "service." Thus, neg-

(0.392)

(1.703)

ative coefficient attached to any occupa-
tion variable will imply less body weight
of babies in that category with respect to
that of families with father's occupation as
"service." All the categories except "serv-
ice" thus have higher birth weight of
babies. Fathers who do more physical
work have babies with less weight than
those of the fathers in "service". The base
category for income is the families with
income less than or equal to Rs. 1000. It
means that negative coefficient for the
INCOME2 implies less weight of babies in
the income group that is a category higher.
It is pertinent to mention here that we also
regressed BWT on wvariables including
literacy, age of mother and income of fam-
ily taking natural order (not shown in this
paper). The coefficients attached to these
variables were found to be positive. Thus
literate mothers give birth to higher
weight babies than illiterate mothers. The
same is true for older mothers and
mothers with higher level of income in the
family.

The details of the significance tests of
the regression coefficients including the
p-values are given in table 6. The R-
squared value is higher than the other
regressions tried (not shown here).
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Table 6: Results of the regression analysis taking all available regressors

Variables Coefficients Std. Error t-rafio Significance
INTERCEPT 24074 0.055 43,467 0.00
GENDER 0.1227 0.019 6.313 0.000
LIT 0.0717 0.024 3.032 0.003
PARITY 2 0.1394 0.026 5.468 0.000
PARITY 3 0.0934 0.031 3.055 0.002
PARITY 4 02121 0.041 5.223 0.000
PARITY 5 0.2115 0.046 4.615 0.000
ETHN 2 0.0953 0.02¢9 3.260 0.001
ETHN 3 0.10% 0.027 3.990 0.000
ETHN 4 0.1360 0.038 3.573 0.000
OCCN 2 -(.0631 0.034 -1.870 0.062
OCCN 3 -0.0507 0.033 -1.522 0.128
OCCN 4 -0.1008 0.039 -2.559 0.011
OCCN 5 -0.0706 0.052 -1.353 0.176
AGE?2 0.099%4 0.040 2.464 0.014
AGE3 0.1262 0.043 2.943 0.003
INCOME 2 -(.0085 0.022 4.392 0.695
INCOME 3 0.0647 0.038 1.703 0.089
DISCUSSION recorded in the hospital register, the

The mean birth weight of newbom
babies was 2,746 g The prevalence of low
birth weight was 17.39%. This percentage
is lower than that reported by other
studies, like Sharma et al. (1999) who
studied the effect of maternal nutrition on
birth weight using data from Rajendra
Hospital, Patiala and reported a preva-
lence of 19.1%. Though Madhya Pradesh is
dominated by Scheduled Tribe (approxi-
mately 20%) compared to the other states,
in the present study, the representation
was insignificant and was not taken into
consideration for the present analysis.
Moreover, a good number of people in
Sagar town live in squatter settlements.
Their economic condition is generally far
below the poverty line. It has been noted
that most of these women abstain from
hospital deliveries and prefer home deliv-
eries with the help of indigenous "Dai's".
The birth weights of these babies are
usually very low. As these cases are not

prevalence of low birth weight in Sagar
town is found to be lower than Sharma's
study. However, this percentage is higher
than that reported by MNair ef al. (2000). It
should be noted that where the study area
of Nair et al. had several positive factors
like antenatal care, good health facilities,
education and overall development of the
area.

A bivariate analysis showed that
maternal age, sex of the newborn, mother's
education, parity, family income and
ethnic groups all had a significant
influence on birth weight. The results of
the present study also corroborate the
findings from other studies, that male
babies were generally heavier than the
female babies (Mondol, 1998; Defo &
Parkin, 1993). There was a strong associa-
tion between mother's educational status
and birth weight, and a trend of increasing
birth weight with higher education, as has
been observed by other investigators, such
as Karim & Mascie-Taylor (1997). Parity
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has usually been associated with an
increase in the birth weight. Studies of the
effect of sex and parity on birth weight
was also observed by Gage & Therriault
(1998) and Defo & Parkin (1993). Most
studies have documented a tendency of
increasing birth weight with maternal age
(Madebo 1994, Yadav 1994, and Eberstein,
Nam & Hummer 1990). Similar findings
have been obtained in this study.

It is also seen from the bivariate analy-
sis that there is a significant relationship
between birth weight with sex, maternal
education, maternal age, parity and family
income. Younger mothers have compara-
tively lower birth weight children than the
older mothers. The correlation coefficient
of parity and maternal age was found to be
-0.49. The possible cause for this high
value may be that parity and maternal age
are related to foetal growth in general and
consequently to birth weight in particular.
The correlation coefficient of income and
mothers' education was found to be
positive. This might be due to the fact that
educated mothers are well informed about
antenatal care and other precautions to be
taken during the child bearing period,
which obviously favourably affect the
weight of the newborn babies.

The regression results confirm all the
findings described above. Moreover, while
interpreting the coefficient of any factor
for explaining the degree of relationship
with the birth weight, it takes care of other
variables which may vitiate our result.
Thus it is regarded as a superior method.
However, the particular regression equa-
tion cannot be regarded as the best model
because there is always the scope of
redefining the dummy variables. The type
of dummy variables to be taken depends
on the purpose of the analysis. We have
taken that regression which best suits our
purpose. It is true that some degrees of
freedom are lost due to inclusion of so
many explanatory variables. This is
evident from the fact that this regression
has lower value of the F-statistic compared

to the corresponding value in some other
regressions (not shown here). Moreover,
introducing too many dummy variables
make it difficult to interpret all the results
in a meaningful way. The present regres-
sion equation gives the highest R2 value
compared to the other regression
equations tried for the purpose.
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