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Mortality among the very young is widely recognized as an important
indicator of social well-being. Infant and child mortality is often lower
among families with more educated parents but the mechanisms under-
'yi ng this wnauonship are puuuy understood. The purpose of this paper is
to explore the extent to which education can be considered a determinant
of infant and child mortality in the context of a very poor community with
very high mortality. In this community the prevailing levels of education
are low, but infants and children in those families with relatively more
education experience lower levels of mortality. These same famiiies, in
addition to their educational qualifications, share a number of other charac-
teristics. Thus, the task of this paper is to disentangle the various forces
which influence the probability of death for children and, where possible,
to identify the independent role of education.

This paper is one of a series of explorations of the mortality and fertility
experiences of a sample of couples from North India. This particular paper
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portant and certainly a more complex role in determining mortality than
we realized when we initiated our earlier research on mortality in this region.
Given the relatively low level of education in the region, we did not see
strong theoretical or empirical reasons for expecting education to play a
central role in determining neonatal mortality. In our work on the post-
neonatal period we used education as a measure of the family’s access to
resources. We did find in that research, however, that even a relatively gross
measure of education had a strong effect on the mortality experience of
female children in the post-neonatal period. It did not affect the mortality
probability for male children. The differential effect is startling and unex-
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pected. This paper represents a further exploration of the questions raised
in that earlier research.

That there is a relationship between child mortality and education is
widely accepted. (See Cochrane, 1980; Preston, 1980). There are several
possible mechanisms through which education may affect mortality. The
most frequently cited mechanism is that education may affect the basic
characteristics of the individual parent in such a way as to enhance his
or her ability to provide for the well-being of the children. In the strongest
form of this hypothesis it is assumed that this transformation of the edu-
cated individual occurs independently of other factors in the environment.
Education would have the same effect on a wealthy or a poor individual,
etc. The most important alternative hypothesis is that education is a proxy
for the general socioeconomic status of the individual and his or her fam-
ily and it is not education per se but the whole complex of family char-
acteristics which affect child survival. While under the first hypothesis
we would expect education to have an independent effect on child mor-
tality, under the second, any effect would derive from a general process
of social transformation and not from education alone.

Education is of course just one of the variables affecting mortality, and
the nature of the other variables in the system may affect the way in which
education works under either of the two hypotheses described above. If
we think of mortality as primarily a biological process then the role of
education may work largely through its influence on variables such as birth
practices. Alternatively, if we think of mortality as an outcome of a resource
allocation process then education may work by influencing the importance
parents place on individual children, differentiated by parity and sex. The
educational status of parents may also influence the way in which the health
care system responds to a given family. Our purpose here will be, to the ex-
tent possible, to try to differentiate some of these mechanisms.

The analysis in this paper is based on interviews with a rural sample of
husbands and wives living in 120 villages in Uttar Pradesh State in India.
Information concerning fertility and mortality is based on the retrospective
fertility histories collected in 1972. The wives were the major source of
information for these histories but their information was checked wherever
possible against similar information collected from husbands. The other
variables used in the analysis reported here are based on or drawn from
other parts of the same interviews. Details of the sampling and field pro-
cedures are not presented here but are available in other publications (Misra
et al., 1981; Simmons et al., 1980; Smucker et al., 1980; Simmons et al.,
1978).

The population discussed in this paper is heavily dependent upon agri-
culture, it is poor and it has little formal education. Per capita income at
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the time of the survey was less than $100 per year and fifty-two percent
of the husbands and eighty-seven percent of the wives had never been to
school. Both fertility and mortality are high in this population. The crude
birth rate is over 50 per thousand and the total fertility rate is 7.7. We have
estimated that infant mortality exceeded 200 per thousand during the
reference period 1965-1969. Indications are that it was considerably higher
during the memory of the respondents.

TABLE 1

Infant and Child Mortality Rates per Thousand Live Births for the 19651969 Birth Cohort by Sex
and Age at Death

Sex Age at death
Within first One month— One year—
month eleven months two years,
eleven months
Female 94.30 79.24 88.41
Male 104.84 56.41 60.97
Total 10040 67.34 74.07

Some basic information concerning mortality is summarized in Table 1.
The overall level of infant mortality in the uncorrected data is on the order
of 170 per thousand births. For the second and third years of life the mor-
tality rate is 74 per thousand children surviving the first year. The first
year can be broken into two parts. During the first month there are about
100 deaths per thousand live births. During the rest of the first year of life
the rate is 67 per thousand. Thus for this population most of the infant
mortality takes place during the first month of life. Another interesting
characteristic of this data is that mortality rates of male and female births
are much more similar during the first month than they are during the later
periods.

Further insight into the characteristics of mortality in this region can be
gained by examining Table II which shows mortality rates by sex, age, and
respondent-reported cause. It should be stressed here that the causes are
derived from the reports of the village respondents and would not be ex-
pected to correspond very closely to cause of death reports by trained
medical practitioners. Discussion with physicians and persons with local
experience leads us to conclude that tetanus deaths may be more accurately
reported than other causes in the list, but considerable misreporting is
probably associated with all categories. Keeping these reservations in mind,
it is noteworthy how strongly the reports of tetanus are confined to the
first period, how similar are the reported levels of tetanus-induced deaths
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TABLE 11

Infant and Child Mortality Rates per 100,000 Live Births by Sex, Age at Death and Cause of Death
for the 1965 -1969 Birth Cohort

Rates by cause of death
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of male and female infants, and how different are the general patterns of
cause of death for male and female children in the post-neonatal periods.

The observations drawn from the first two tables have led us to the con-
clusion that any analysis of the cause of death in this region will be mis-
taken if it does not differentiate the first month from the later periods,
and furthermore if it does not differentiate between tetanus- and non-
tetanus-caused risks in the neonatal period and between male and female
deaths in the later periods. Thus, in our view it is misleading to treat mortal-
ity as a homogeneous risk for all children. If one wants to understand
mortality and possible interventions that might be used to affect mortality
it is necessary to break up the data into its constituent units.

We have already indicated that the general level of education in the sample
population is low. Several possible measures of education could be used for
the present analysis. We can examine the educational status of the husband,
of the wife, or of both. We can measure education by the number of years
of schooling or use broad categories. For most of the analyses in this paper
we have placed emphasis on the husband because a much larger proportion
of husbands than wives have had at least some schooling. We have supple-
mented this in some analyses with an index of education which takes into
account the educational status of both husband and wife. In general, we
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have used a categorical variable that combines people into three groups.

It should be emphasized that the education offered by village schools in
Uttar Pradesh is limited. For most of the respondents, education was con-
fined to less than eight years and emphasized basic reading and writing and
some arithmetic, supplemented by a very modest exposure to Indian history
and literature. Those with some high school may have a somewhat wider
training and thus have for some analyses been treated as a separate category,
but they are few and do not in any case receive a very thorough education.
For example, it is unlikely that they would be systematically exposed to
training in the area of health. Thus, the nature of the sample is such that
we can say little about how an educational system that reached a higher
proportion of the population or that was more effective in its instructional
programs would affect health.

Table III illustrates the relationship between education and mortality
by the basic age categories used in the later analyses. Three alternative
measures of education are presented in the tables. The first two measure
the educational status of the father and differ in the way they define the
highest education category. The first index defined high education as more
than six years of school. The second defined the highest category as at least
some exposure to high school. The obvious problem with the latter classifica-
tion is that a very small proportion of the sample has had any exposure to
high school. The third panel uses a measure of education that defined a
separate category for those households where the mother has had some
education.

There are considerable differences in the mortality experience of children
according to the educational attainment of their parents. In general, the
mortality differentials between those with no education and those with a
moderate amount of education are small, but for all three measures of educa-
tion, children with the most educated parents experience substantially lower
levels of mortality. For the education measure used in Panel A of Table III,
there is little indication of differentials during the neonatal period, but the
child mortality rate for the post-neonatal period is one third lower for the
most educated group than it is for the rest of the sample. The same basic
result is shown in panel B of the table, which used a more extreme cut-off
point for husband’s education. Moreover, for this measure of education there
is a strong differential for both the neonatal and the post-neonatal periods.
Mortality is distinctly lower for both age periods among those with some
high school education.

The measure of education which differentiates households where the
mother has some education presents a third variation of the picture. In
this case the differentials in the neonatal period are larger than for the other
education measures, but the differentials in the post-neonatal period are
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TABLE III

Mortality per Thousand Live Births by Risk Category and Education of Parents

A. Father’s education At risk Deaths % Died
No ed. Primary Some sec.
% Sample births 53.60 2740 19.00
Risk category
Neonatal tetanus 527 493 5.39 2744 142 5.17
Neonatal non-tet 2.87 2.27 3.28 2744 76 2.77
Neonatal unknown 2.19 2.27 0.96 2744 54 1.97
Total neonatal 10.33 9.47 9.63 2744 272 991
Month 211 deaths 12.36 12.08 7.89 2472 283 11.45
Total IMR 2141 20.40 16.76 2744 555 20.23
Year 2 and 3 deaths 7.66 6.87 3.94 2744 147 6.72
Total post-neonatal  19.07 18.11 11.51 2472 430 17.39
Total child deaths 2743 2587 20.04 2744 702 25.58
B. Father’s education At risk Deaths % Died
No ed. To HS HSPL
% Sample births 53.60 39.80 6.60
Risk category
Neonatal tetanus 5.27 543 3.31 2744 142 517
Neonatal non-tet 2.87 2.58 3.31 2744 76 2.717
Neonatal unknown 2.19 193 0.55 2744 54 1.97
Total neonatal  10.33 9.94 7.18 2744 272 991
Month 211 deaths 12.36 11.35 4.76 2472 283 11.45
Total IMR 2141 20.17 11.60 2744 555 20.23
Year 2 and 3 deaths 7.66 6.69 0.00 2744 147 6.72
Total post-neonatal 19.07 17.28 4.76 2472 430 17.39
Total child deaths 2743 2551 11.60 2744 702 25.58
C. Combined education At risk Deaths % Died
Bothno  Fatheronly Mother
% Sample births 52.10 37.80 10.20
Risk category
Neonatal tetanus 5.24 5.66 3.62 2744 142 517
Neonatal non-tet 2.90 2.93 1.45 2744 76 2.77
Neonatal unknown 2.12 2.15 0.72 2744 54 1.97
Total neonatal 10.27 10.73 5.80 2744 272 9.91
Month 2—-11 deaths 1247 11.26 6.92 2472 283 1145
Total IMR 21.46 20.78 12.32 2744 555 20.23
Year 2 and 3 deaths 7.84 6.40 248 2744 147 6.72
Total post-neonatal 19.34 16.94 9.23 2472 430 17.39
Total child deaths 2762 25.85 1449 2744 702 25.58
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TABLE IV

Mortality by Sex per Thousand Live Births by Risk Category and Education of Parents

Both no Father only Mother also
Male Female Male Female Male Female

% In sample 53.00 36.70 10.30
% In sample 51.00 39.00 10.00
Risk category
Neonatal tetanus 5.39  5.07 5.69 5.62 4.73 2.34
Neonatal non-tet 329 246 3.04 281 1.35 1.56

Neonatal unknown 2.63 1.54 2.09 2.21 0.00 1.56
Total neonatal 11.32 9.06 10.82 10.64 6.08 547

Year one deaths 9.94 15.37 957 13.03 863 4.96
Total IMR 20.13 23.04 19.35  22.29 14.19 10.16
Year 2 and 3 deaths 7.08 8.78 518 7.5 1.57 348
Total post-neonatal 16.32 22.80 14.26 19.78 10.07 8.26
Total child deaths 25.79 29.80  23.53 28.31 1554 13.28

somewhat smaller than for the measure of education which distinguishes
husbands with some high school education.

Table IV shows the way that mortality rates vary by the sex of the birth
for the combined education measure. The key result here is that those
households where the mother has had some education tend to have lower
female than male mortality rates. That is, children of both sexes born into
those households experience lower levels of mortality than do children
born into households where neither parent or only the father is educated,
but female children do particularly well.

The tables discussed above demonstrate a clear measure of association
between education and mortality, but they do not yield any definitive
understanding of the causal mechanisms that are involved. Is the measure
of education just an indication of high social status? If so, it may be social
or economic status (or a lack thereof) which explains why mortality is
higher in some groups than in others. What are the other factors which in-
fluence the level of mortality and how do they relate to education?

A preliminary indication that education is associated with social and
economic status is given in Table V, which shows the relationship between
education and the amount of land owned by the family. The more land
owned by the family, the more likely is the husband to have some educa-
tion. For the families that own no land, only thirty-five percent of the
husbands have any education: for those families in the highest land owning
category, over seventy percent have some education. Nearly three times as
many mothers from the largest landholding families than from the landless
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TABLE V

The Relationship Between Education of the Parents and Landholding, N = 2733

Landholding Education
None Husband only  Wife some

None 1 65.1 220 12.8
Least 2 61.2 26.3 12.5
3 58.0 26.6 154
4 39.5 319 28.6
Most § 28.8 333 37.9

families have some education. The same general pattern holds for other
measures of education and for other measures of social or economic status
such as caste or income. There is also a statistically significant tendency for
younger parents to have more education.

The measures of association between education and mortality reported
above are suggestive, but they leave many questions unresolved. To examine
further the role of education as a determinant of mortality, the next two
sections examine separately the multivariate correlates of mortality in
the neonatal and in the post-neonatal period. In each case the determinants
of death are examined in the context of a complex model of behavior. The
details of these models are reported in the papers mentjoned earlier.

The general analytic technique used is multiple regression where the
dependent variable in the analysis is the log odds of death during the defined
period. This form of the dependent variable is appropriate for a dichotomous
variable such as mortality.

In the analyses that follow, we (with some minor changes designed to
focus on education) restrict our attention to those variables which we
hypothesized in our earlier research to influence mortality most directly.
The key variables in the neonatal period center around the environmental
factors which might increase the probability of tetanus or genetic birth
defects. Thus, both the tetanus and the non-tetanus models include variables
related to the village health environment, the type of birth attendant, and
time to the nearest health center. In addition, the tetanus model includes
variables indicating the ownership of large animals, and the existence of
previous child deaths due to tetanus. The non-tetanus model includes the
age of the mother. Certain variables that might have been included if we had
direct measures were left out because information was lacking — the birth
weight of the child, the nutritional status of the mother, and the birth prac-
tices used during the delivery are the most important of these.

For the post-neonatal period we have hypothesized that the most im-
portant influences were those elements in the environment that might affect
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the probability of infectious disease and those that relate to parental deci-
sions concerning the level of investment in an individual child. Because
the earlier research summarized in Tables I and II had indicated such a
strong difference during the post-neonatal period in the probability of death
for male and female children, separate analyses were done for males and
females. For each regression explanatory variables included: the village
health environment and the time to the nearest hospital as measures of the
health environment and education; the existence of persons in the family
to support the childrearing efforts of the parents (e.g., older children or in-
laws who can help with child care); the existence of older male or female
children in the family to compete with the reference birth; the parity of
the mother; and a measure of the mother’s preference for additional children
by sex.

For this paper we have re-estimated the neonatal regressions to include the
education and preference variables to assure comparability in the results
for the two time periods. We have also re-estimated the neonatal regressions
by sex so that sex-specific projections of the effects of education can be
made for the entire three-year period of risk.

The Determinants of Mortality During the First Month

In this section we discuss our empirical research findings related to the
first month of life. Separate logit regressions are estimated by sex for tetanus
and non-tetanus caused deaths. Thus four regressions are estimated in sum.
The strategy of estimating four equations has the disadvantage of reducing
the number of cases examined in each regression, but it permits greater
comparability with the post-neonatal results [1].

Statistics for the male and female neonatal tetanus mortality regressions
are given in Table VI. Equivalent results for the male and female non-tetanus
neonatal model are shown in Table VII. Each table is divided into two
panels, one for the regression relating to male infants and the other for
females. Each panel is further subdivided into four subsections. The first
three sections contain the statistical results for the three major categories
of independent variables: health environment, family environment and
additional children desired. The last section provides the regression statistics.
For the continuous variables in the health environment section and for each
category of the other variables three statistics are provided. The first is
the number of observations corresponding to the category of the indepen-
dent variable, the second is the regression coefficient and the third is the
pseudo t-statistic (the ratio of the regression coefficient to its standard
error). Additionally for each categorical variable a chi-square statistic is
presented to test the significance of the variable taken as a whole.
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TABLE VI

Neonatal Tetanus Mortality: Dichotomous Regressions

Male Female
Cases  Coeff. “T” Cases Coeff. “T”
Variables N B (B/SE) N B (B/SE)
I. Health environment
Time to hospital 1306 -0.184 -144 1164 -0.043 -0.32
Vill. 3 yr survival 1306 -0.001 -0.95 1164 0.001 0.26
I1. Family environment
Education Chisq=  0.39 2DF Chisq= 2.64 2DF
Both no 679 -0.011 -0.09 59§ -1.104 -0.71
Father only 483 0.076 0.46 451 0.274 154
Mother also 144 -0.202 -0.53 118 -0.525 —-0.96
Large animals 1306 0.200 3.81 1164 0.043 0.57
Prior tetanus death 1306 1.183 4.57 1164 0.645 2.10
Birth attendant Chi-sq= 7.39 2DF P<0.05 Chisq= 2.08 2DF
Trained 81 -0968 -1.39 80 -1.312 —-1.44
Untrained 881 0.290 2,68 782 0.102 0.90
Self/relative 344 -0.515 -1.94 302 0.083 0.33
I11. Additional children desired
Type of children desired Chisg= 17.87 4DF P<0.001 Chisq= 41.82 4DF P<0.001
None 180 -0.236 -0.72 65 1939 591
Male 194 0450 -1.27 24 1.702 3.01
Female 216 0.951 4.16 407 -0.279 —-1.23
Both 326 -0.169 -0.69 316 -0.020 -0.08
Up to God 390 -0.053 -0.26 352 -0.134 -0.55
IV. Regression statistics
Constant 1306 -2902 -347 1164 -3.735 -3.67
Pseudo-R? 0.106 0.097
Chi-square (12 DF) 66.24 46.83
Cases used: 1306 1164
Missing data 157 123
Prop. of Y=1
In sample: 0.057 0.047

For each regression, the bottom panel of the table provides some sum-
mary statistics including the statistics relating to the constant terms in the
regression, the number of observations used in the regression, the pseudo-R?
(the percentage of the reduction of predictive error accounted for by the
regression), the number of cases eliminated due to missing data, and the
proportion of the sample dying during the period of observation.

The regressions for tetanus deaths are summarized in Table VI. Both
male and female regressions are significant, but more variation is explained

in the male regression.
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Neonatal Non-Tetanus Mortality: Dichotomous Regressions
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Male Female
Cases  Coeff. “T” Cases Coeff. “T”
Variables N B (B/SE) N B (B/SE)
I. Health environment
Time to hospital 1292 0.266 1.86 1145 0.119 0.73
Vill. 3 yr survival 1292 -0.002 -0.98 1145 —0.004 —2.68
II. Family environment
Education Chi-sq= 1.57 2DF Chisg= 1.09 2DF
Both no 669 0.081 0.47 586 0.005 0.03
Father only 479 0.133 0.61 443 0.161 0.69
Mother also 144 0821 -1.24 116 -0.640 -0.94
Landholding Chisg= 3.81 4DF Chisq= 1.79 4DF
None 241 -0456 -1.18 194 -0.138 —-0.32
0-4.9 364 0.356 1.44 311 -0.310 -0.91
5.0-99 291  -0.218 -0.65 279 0.241 0.79
10.0-19.9 285 0.267 0.92 258 0.286 0.89
200+ 111 -0.292 -0.43 103 -0.173 -0.25
Mother’s age Chisg= 5.59 4DF Chisgq= 10.60 4DF P<0.0S
15-19 188 0.767 2.27 175 1.156 3.14
20-24 370 0.110 0.42 300 ~0.148 -0.41
25-29 353 -0.138 -0.48 286 -0.115 -0.31
30-34 241  -0.396 -0.97 242 0.255 0.72
35+ 140 -0.290 -0.58 142 -1.313 -0.47
Birth attendant Chi-sq= 4.45 2DF Chi-sq= 0.18 1DF**
Trained 79 0.355 0.60 *ok
Untrained 870 -0.229 -2.09 765 -0.055 ~-0.42
Self/relative 343 0.500 1.98 380 0.110 0.42
I1I. Additional children desired
Type of children desired Chi-sq= 5.97 4DF Chisq= 149 4DI
None 175 0.100 0.20 64 -0.769 -0.77
Male 191  -1.459 -1.75 23 0.502 048
Female 215 0.201 0.53 400 0.029 0.11
Both 325 -0.039 -0.12 311 -0.173 -0.53
Up to God 386 0.597 231 347 0.231 0.84
IV. Regression statistics
Constant 1292 -3.0455 -2.71 1145 -0.787 —-0.67
Pseudo-R? 0.073 0.074
Chi-square (18 DF)** 28.24 23.03
Cases used: 1292 1145
Missing data 165 142
Prop.of Y=1
In sample: 0.032 .028
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The explanatory variables which are important differ in the two cases.
In these regressions the village three-year survival rate is not significant.
The probability of tetanus deaths is not greater for children born in villages
with high mortality. Among the family environment variables, the statistical-
ly significant variables are the number of large animals in the house, the
existence of prior tetanus deaths within the family and the kind of birth
attendant at the last birth. All of these variables are plausibly linked with
the probability of exposure to tetanus. They may also measure the socio-
economic status of the family to some degree. Education is not significant-
ly related to the probability of tetanus deaths.

The family size preference variable is a strong predictor of mortality,
particularly for females. A similar result will be reported for the post-
neonatal deaths, and detailed discussion is reserved for that section. Here it
only need be pointed out that there are several alternative explanations for
this finding, some relating to the definition of the variables used here and
some relating to the substantive relationships involved.

Table VII reports the results of regressions for non-tetanus-caused deaths
during the first month. These regressions are not as statistically significant
as those for tetanus-related deaths.

That variance which is explained tends to be explained by variables that
describe the general health environment of a child. Thus the village three-
year survival rate is negatively associated with mortality for female births
and the time to the hospital is marginally positively associated with the
mortality of males. None of the other variables approach conventional levels
of statistical significance. In particular, education is not significantly related
to the non-tetanus neonatal mortality in the sample.

To summarize the results for the neonatal period, while the regressions
show a reasonably high degree of explanation of mortality during the first
month, education is not a significant explanatory variable in any of the
regressions. When the role of education is examined in the presence of con-
trols for socioeconomic status or age, the role of education is not significant.
While children born in families where the mother has some education have
in all cases a somewhat lower probability of death, the differential advantage
is small.

Determinants of Mortality in the Post-Neonatal Period

In our research on mortality during the post-neonatal period we have
hypothesized that there are two general kinds of variables which affect
the probability of mortality. The first set relates to the health environment
of the family and is measured by the village three-year survival rate and the
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TABLE VIIL

Post-Neonatal Mortality : Dichotomous Regressions

Male I'emale
Cases  Coeft. “T™ Cases  Coeft. O
Variables N B (B/SL) N B (B/SE)
1. Health environment
Time to hospital 1247 -0.120 1.46 1131 -0.108 - 1.37
Vill. 3 yr survival 1247 -0.002 -2.87 1131 -0.001 -0.73
II. Family environment
Education Chisg= 2.80 2DF Chissq=  13.56 2DF P<0.001
Both no 653 0.074 091 579 0.259 3.08
Father only 457 0.028 0.62 435  --0.053 -049
Mother also 137 -0.448 -1.66 117 1.085 3.24
IFamily support Chi-sq= 12.16 2DI' P<0.001 Chisq=  14.11 2DF P<0.00!
None 223 0.626 3.08 197 0.760 3.70
Some 791 0.042 0.62 697 0.155 -2.29
Much 233 --0.741 338 237 0.175  -0.91
Older male competitor Chi-sq= 0.69 1DV Chi-sq= 3.36 1DFF P<0.10
None 935 0.043 0.83 813 -0.103  --1.83
One plus 312 -0.127 0.83 318 0.264 1.83
Older temale competitor Chi-sq= 0.2¢ 1Dt Chi-sq= 0.13 1DF
None 931 0.026 0.51 847 0.020 0.36
One plus 316 --0.077 0.51 284 - 0.059 -0.36
Parity Chi-sq= 8.08 3DI° P<0.05 Chi-sq= 2.54 3DV
#] 151 -0813 -2.66 141 0.051 0.19
#2 - #3 335 0.024  -0.17 296 0.230 1.54
#4 —#6 450 0.230 2.01 389 -0.133 1.06
#7 plus 311 0.087 0.51 305 0.078 0.48
I1I. Additional children desired
Type of children desired Chisq= 21.68 4D1° P<0.001 Chisq= 122.71 4DV P<0.001
None 172 0.331 1.62 56 3.011 9.10
Male 196 --0454 -2.0S5 21 2.785 5.57
Female 195 0.680 4.06 401 -0.365 -2.96
Both 313 0.299 -1.85 311 0.586 --3.64
Up to God 371 -0.019 -0.15 342 0.297 2.46
1V. Regression statistics
Constant 1247  --0.176 -0.32 1131 -1.049  -1.81
Pseudo-R? 0.044 0.127
Chi-square (15 DF) 57.24 P<0.001 180.15 P<0.0001
# Cases used: 1247 1131
# Missing data 210 156
Prop.of Y=1
In sample: 0.148 0.201

accessibility of medical care. The second set relates to the amount of re-
sources the family wants to or is able to invest in the child and its environ-
ment. We have no direct measure of these variables, but they can be in-
directly indicated by a subset of variables relating to the family environ-
ment and a further subset relating to the family’s desires about additional
children.
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The regressions for male and female post-neonatal mortality are presented
in Table VIII. There are a number of features of these results that bear
careful examination, but a salient feature is that the reduction of predictive
eITor is ap‘proxunata‘y two-and-a-half times greatcr in the female rcgrcsuonb
than in the male regressions. Both regressions, on the other hand, have a sig-
nificant degree of explanatory power and are comparatively robust given
the estimation techniques that are employed.

Among the environmental variables, in neither of these regressions nor in
any of the supporting regressions that were run was the time required to
reach the primary health center a significant determinant of mortality. On
the other hand, the healthiness of children residing in the village of the
respondent is significantly associated with mortality in the male regressions.
Male infants born into a relatively healthy environment are much more
likely to survive than those born into villages with low levels of survival.

Among the variables related to the family’s investment in their children,

the results are somewhat more Cnmphcatpd ercf there is the education of

the parents. Under either of the hypotheses dlscussed earlier, the more
educated the family, the more we would expect them to have the knowledge
and the ability to draw on outside sources of support in maintaining the
health of the children in the family. This notion is confirmed for the female
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children but not for males. Female children are significantly more likely

to survive among the relatively educated portion of the sample than among
the uneducated. Supporting regressions suggest that this effect is particular-
ly important during the first year and less so during the second and third
years of life. The differential effect of education by sex of child may also
indicate that educated parents are less 1mc:1y to direct resources away from
relatively less wanted female children. This interpretation will be further
discussed in the next section.

The second measure of resources is the degree of family support available
to the mother of the child. Mothers who live in nuclear families without
oider chiidren to heip in the care of infants and toddiers are likely to have
more difficulty in bringing their children through crises than mothers who
have a number of older children or who live in a large joint-family environ-
ment. The general notion of the importance of a supportive environment
is confirmed for both male and female infants. In both cases children born
into situations where there is no additional support in the environment are
more likely to die than others. In contrast, the existence of older children
who are competitive with a reference birth may be expected to reduce the
survival probabilities of infants. Thus, we have introduced variables measur-
ing whether there is an older male or female competitor (i.e., a child born
within three years of the reference child and surviving into the reference
period). Older competitors do not affect the survival chances in the neonatal
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period with the exception of the case where a female infant is born into a
family with an older male competitor, in which case the survival probability
for the female child in question is reduced. Thus there is some possibility
that families may be giving preference to the existing young male children
rather than to newborn females.

The results described in the paragraph above are all closely related to
parity. The competitor result, for example, might be thought to be deter-
mined by the fact that first births will be definition have no older compet-
itor and are known to have somewhat higher mortality than other births,
according to most research studies. To control for this possibility and for
the possibility that the parity may also influence variables such as family
support or, through a cohort effect, the educational environment, we have
introduced parity into the regressions. Parity also serves as an independent
biological control since it is often hypothesized that there is an important
underlying J-shaped relationship between mortality and parity. Parity turns
out to be significant for males and insignificant for females in these regres-
sions and was insignificant in most of the supporting regressions. This
result strengthens the results reported above which measure important
determinants of mortality. The differential pattern for male and female
births again raises questions similar to the case of the education variable as
to whether the impact of parity is affected by family composition prefer-
ences.

The remaining variable relates to the additional children desired [2].
First, it should be noted that the impact of this preference variable is much
stronger for females than it is for males. Those female children born to
families who desire additional female children are much more likely to
survive, and those born to families who desire no additional children of
either sex or desire only male children are more likely to die. Male children
are much less subject to this kind of preference, though death is more likely
for them when only females are desired and less likely when only males
are desired. For both males and females the regression coefficients tend to
be significant and patterned as hypothesized. It seems fair to conclude from
this evidence and from the competitor result that female children are sys-
tematically disadvantaged and that the choices are rational and deliberate
in the usually accepted senses of these terms.

To summarize, in the multivariate context the influence of education in
the post-neonatal period is restricted to female births. Those girls born to
households where the mother has received some education are significantly
less likely to die than are their counterparts born to families where neither
parent is educated or just the father has attended school. This effect is
relatively strong, overshadowed only by the effect of the preference variable.
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The Role of Education as a Determinant of Mortality During the First
Three Years

In Table III we showed that mortality was significantly lower for the
most educated groups than it was for their fellow villagers who had little or
no education. In the previous sections of this paper we have discussed the
determinants of mortality for different age and sex groups. When analyzed
in this fashion the only age/sex groups for which education is a significant
predictor is the female post-neonatal group.

Education may, in general, act as a proxy for social status or age to the
extent that it is related to neonatal mortality in estimations like those of
Table III. When estimations of neonatal mortality are made with education
as just one of the explanatory variables, education is no longer statistically
significant. In the post-neonatal period the role of education is more com-
plex. Not only is its effect on post-neonatal mortality important, but when
we ran a separate regression adding the landholding of the family as a proxy,
the effect remained strong and little affected by the additional variable.
This would suggest that the gain from education in the survival probability
of female children is not just a proxy for a more general impact of socio-
economic status.

To some extent education m;ght be h'y'p thesized to be a "‘easu"“ of the
resource position of the parent — indicating a level of ability of the parent

to identify and make use of resources that improve the probablhty of
the child surviving. The fact that education is a significant predictor for
female and not for male mortality makes this interpretation somewhat
awkward,

An alternative explanation may be that education reduces the influence
of family size and sex preference. By this interpretation, parents who do not
desire additional daughters, because they already have as many as they want,
will, if they are educated, go to greater lengths to preserve the life of the
child than they would if they had no education. To test this possibility we
have run separate regressions for those without any education and those
with either parent having at least some education. The basic coefficients
reported in Table VIII remain unchanged, notably as they relate to the
preference variable. When the reverse test was applied, that is, when we ran
the regressions without the preference variables, the coefficients in general
and those for education in particular remained largely unchanged. Thus a
first examination would seem to suggest that preferences and educational
status are largely independent.

Yet another explanation is that education may be a proxy for the age of
the parents, since the younger women especially tend to be more educated.
To examine this possibility we reran the post-neonatal female regression for
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two groups of women — younger and older. The education variable remained
largely unchanged, as did most of the other coefficients except the prefer-
ence variable which, while still statistically significant in each age group,
was much stronger among the older women. This finding may reinforce the
idea that the preference variable measures the discretionary component of

mortalitv which we micht exvect to be stronger amonge old vAaMmen naarer
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to their desired completed family size and composition.

A final possibility examined in this research is that educated parents may
for various reasons be the recipients of more health-related services than
those without education. For example, there is a statistically significant
tendency for the more educated to use western medicine. Upon investiga-
tion there is some association between educational status and family plan-
ning, but not for either the receipt of MCH services or for the vaccinations
of children. We examined the possibility that the mortality effect among
females is the result of the interaction between family planning and educa-
tion, but the effect is not discernable. This result may however relate to
the skew in both the contraceptive use variable and in education.

TO Summor Ze gure iral findinoe than aduneatinn ic nat a f t

mnir
LIMiariios VUl vildpilliival 1Iuiigd uivil, vuulalivil 1o vt a swa

J
significant predictor for the mortality probability of males in either age
group, but it is a significant and robust predictor of female mortality in the
post-neonatal period.

Even though the effects are not statistically significant, there are some
educational differentials for both males and females and for both age groups.
Table 1X summarizes our findings concerning the size of the differential
for the different subgroups and its cumulative impact over the three vears.
The table is divided into two panels representing the male and female ex-
perience. Within each panel the first three columns summarize the probabil-
ity of survival for the given age/cause as derived from the estimated equa-

TABLE iX

Estimated Sex-Specific Three-Year Survival Probabilities for Different Educational Groups

Educational Male Female o
Group Neonatal Post- Total Neonatal Post- Total
Tetanus Non-tetanus neonatal Tetanus Non-tetanus neonatal

None 0961 0.976 0.859 0.806 0.968 0.980 0.770 0.730
Father

only 0.958 0.974 0.864 0.806 0.955 0.976 0.807 0.752
Mother

some 0.968 0.989 0.911 0.872 0.979 0.989 0.915 0.886

Total 0.943 0.968 0.852 0.778 0.953 0.972 0.799 0.740
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tions reported in Tables VI, VII, and VIII, when all explanatory variables
are controlled. The last column represents the cumulative probability of
survival for each education group, calculated as the product of the survival
probabilities in the three categories. Thus maie mortality is seen to be about
one third lower among those families where the mother has some education
than among the other two educational groups. Among the female births,
the group with educated fathers only has a slightly lower level of mortality
than those with none; but within the group where the mother has some
education the mortality is less than haif that of the other two groups.
The proportion of the sample households in which the mother has some
education is very small. Within this group, however, there is a significant
tendency for child mortality to be lower. Preliminary analysis suggests that
while this effect may be partially attributable to the fact that women with
education are associated with high-status households, some effect exists
even when family background is controlled. The effect is particularly strong

for female children and may be associated with an attempt on the part of

the educated to invest some resources in their children independent of
whether the child is desired and is of the preferred sex.

In closing we should emphasize the limitations of this research. The
region from which the data are derived is not characterized by extensive
education of either men or women. Even within this kind of social en-
vironment, our variables (¢.g., cause of death or family size preferences) may
be inadequately measured, and the model may in some sense be mis-spec-
ified, particularly with regard to the influence of preference variables.
Despite these reservations, we believe our results show something of the
complexity of socioeconomic determinants of mortality in general and of
the important role of education in particular.

The empirical research in this paper provides ambiguous conclusions
concerning the alternative explanations offered for the relationship between
education and mortality offered at the beginning of the paper. On the one
hand, the lack of statistically significant associations between education
and neonatal mortality in the multivariate context suggests that the bi-
variate relationshin mav in larece measure result hecause education acts
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as a proxy for the socioeconomic status of the parents. The same might
be said for the male post-neonatal results. But the strong and robust rela-
tionship between education and female post-neonatal mortality is not so
easily explained away and may represent a case where education basically

transforms the individual, That the resulte should be particularly strong

Aircar

for educated mothers is especially suggestive. Further research might con-
centrate on the mechanisms by which this effect is transmitted.
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Notes

1 Deaths for which no cause was attributed were not included in tha analysis. In our earlier analysis
we did not examine neonatal deaths by sex as the preliminary examination of mortality rates by
cause did not indicate any major sex differences for that period (see Smucker et al., 1980).

2 See Simmons et al. (1980) for a detailed discussion of these results. In particular, it is important
to recognize the bias in the coefficients of the preference variable arising from the way it is defined.

References

Cochrane, S.H. (1980). “The effects of education on health,” World Bank Staff Working Paper No.
405, The World Bank, Washington.

Misra, B.D., Ashraf, A., Simmons, R. and Simmons, G.B. (1982). Organization for Change: A Systems
Analysis of Family Planning in Rural India. New Delhi: Radiant Publishers, and Ann Arbor, MI:
South and Southeast Asian Studies Center.

Preston, S.H. (1980). “Causes and consequences of mortality declines in less developed countries
during the twentieth century,” in R.A. Easterlin, ed., Population and Economic Change in De-
veloping Countries, Chicago: The University of Chicago Press, pp. 289-360.

Simmons, G.B., Smucker, C., Misra, B.D. and Majumdar, P. (1978). “Patterns and causes of infant
mortality in rural Uttar Pradesh,” Journal of Tropical Pediatrics and Environmental Child Health.

Simmons, G.B., Smucker, C., Bernstein, S. and Jensen, E. (1980). “Post-neonatal mortality in rural
India: Implications of an economic model.” Paper presented at the 1980 meeting of the American
Public Health Association.

Smucker, C., Simmons, G.B., Bernstein, S. and Misra, B.D. (1980). “Neonatal mortality in South
Asia: The special role of tetanus,” Population Studies 34.



