
Mortality is a continuous force of attrition,
tending to reduce populations - a major nega-
tive forece in the balance of vital processes.  It is
a biological phenomenon and an inexorable force
(as except mortality, all other populaiton compo-
nents involve human decisions to a great ex-
tent; and whereas it can be postponed, it cannot
be prevented altogether) inducing population
and social change.  The levels of mortality de-
fine fitness, survival and growth of a popula-
tion.  It is the other intrinsic component of the
demographic transition theory.  Mortality is also
an excellent indicator of economic, social status
and well being of peoples of a region (in the
absence or incompleteness of morbidity data,
mortality statistics denoting total absence of
well being are very useful), or to be precise, a
pointer of development.

Unlike fertility, man's attmept to regulate this
component has been relatively successful al-
most everywhere.  Whereas industrialized coun-
tries reduced their death rate since 1650, the de-
veloping countries had done so from 1920 on-
wards (Dorn, 1972). But, as a consequence, the
population pressure has increased rapidly, par-
ticularly in developing countries due to untamed
fertility, creating a situation of disequilibrium.
This does not imply that mortality must remain
unchecked and left to take its own course and
unnecessary and premature deaths may not be
prevented, but that fertility must be curbed side
by side.  Besides, mortality levels are still quite
high in many regions of the world, particularly
in the developing world, inspite of various pre-
ventive efforts and earlier fast decline.

Mortality is also an event that occurs over
time.  Thus, the levels, differentials, and trends
of mortality in a population (at a specified time/
period) are of vital importance.  Several 'current'
(period) measures of mortality provide such un-
derstanding and in the present paper, some of
the measures have been studied.  Further, of all
types of mortalities causing persistent concern,
infant and early childhood mortality (all under-5
mortalities) are considered  very significant,
since these form a major chunk of all deaths and
also influence the fertility and fertility control
behaviour of parents.  Besides, expectation of
life at birth is greatly reduced by high levels of
infant mortality and age-sex pattern of infant

mortality greatly  affects the age-sex composi-
tion of a population.

Recently, the UNICEF (1992)  is promulgat-
ing under - 5 mortality, instead of only under - 1
year mortality (infant deaths) as the principal
indicator of human and economic progress and
of the state of nation's children, as this meas-
ures the 'input' as well as end results of several
developmental processes.  In addition to the role
developmental measures play, the under-5
mortalities too, like fertility, are affected by a host
of demographic, economic, socio-cultural, physi-
cal environmental determinants as well as atti-
tude, behaviour of parents related to sex com-
position of children and family size.  Therefore,
an exploratory (investigative) child morality
analysis  has also been  undertaken in the present
paper.  Under this, attempts  have been made to
study: i) certain (cumulative) child (offspring)
mortality - related variables, viz., child loss ratio
(the proportion of children dead among children
ever born to woman); and child survival ratio
(the proportion of survivors among children ever
born to woman, which is exactly the opposite of
child loss ratio); and ii) the possibility of any
relationship between child loss and a set of in-
dependent determinants.

MATERIAL  AND  METHODS

The study sample was collected from four
districts of Jammu and Kashmir state; and com-
prised of Buddhist and Muslim (Bodhs, Baltis,
Brokpas, Arghuns) from Ladakh region; Kashmiri
(Pandits and Muslims) from Srinagar region
Dogra (Brahmans, Rajputs and Scheduled
Castes) and Muslim (Gujjars) from Jammu re-
gion. The households were selected after an ex-
tensive field visit to the various districts of the
state and identifying the villages predominantly
inhabited by these population groups. A nu-
clear family ultimately was taken as the unit of
the study. The data were collected using struc-
tured schedules and through genealogies. The
collected information was also cross-checked
from elderly members of the households. For
details see Bhasin and Nag (2002).

As already mentioned, all child mortality and
survival related data as well as pregnancy wast-
age data have been obtained from the complete
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pregnancy / birth history of ever-married re-
spondents, which includes the survival status
of all births, the age at death (if the child died)
etc.  The data regarding crude and age-specific
death rates, cause specific death rates have been
gathered and cross-checked from the household
level queries as well.

RESULTS AND DISCUSSION

Measures of Mortality

Crude Death Rate

The death rate or the crude death rate is the

most common and widely used measure of mor-
tality, describing the frequency with which
deaths occur in a population at a specified time/
period.

It is well known that in this century  mortality
has declined globally chiefly due to the control
of epidemic diseases, famine, war and advance-
ment of medical technology.  And presently,
while the death rates (in 1990-95) in more devel-
oped and less developed countries are almost
comparable (10 and 9 per thousand population
Table 1), the birth rates and fertility rates appear
markedly dissimlar. This has not only created a

Table 1: Crude Death Rates, Under-5 Mortality Rates, Infant Mortality Rates, Neonatal Mortality
Rates, Post-neonatal Mortality Rates, Perinatal Mortality Rates for population groups of
Ladakh, Kashmir, Jammu regions, Jammu and Kashmir; and for Kerala; India; South Asian
countriesa

Region/Population group/ Crude Under - 5 Infant Neonatal Post-neonatal Perinatal
State/Country Death Mortality Mortality Mortality Mortality Mortality

Rate Rate Rate Rate Rate Rate

Ladaakh Region (Study Area)
Buddhists

Bodhs 14.3 195.1 97.6 24.4 73.2 69.8
Musl ims

Baltis 16.8 244.9 163.3 81.6 81.6 96.2
Brokpas 21.7 300.0 200.0 100.0 100.0 90.9
Arghuns 13.2 153.9 76.9 - 76.9 71.4
Muslims (Pooled) 16.4 236.1 152.0 69.4 83.3 90.9
Ladakh (Pooled) 15.7 221.2 132.8 53.1 79.7 83.3

Kashmir Region
Hindus

Kashmiri Pandits 15.5 333.3 333.3 - 333.3 -
Musl ims

Kashmiri Muslims 19.5 666.7 - - - -
Jammu Region
Hindus

Dogra Brahmans 18.4 235.3 117.7 58.8 58.8 -
Dogra Rajputs 14.0 76.9 - - - 71.4
Dogra Scheduled Castes 20.8 277.8 166.7 - 166.7 52.6
Dogra Hindus (Pooled) 17.6 166.7 104.2 20.8 83.3 40.0

Musl ims
Gujjars 26.4 625.0 250.0 - 250.0 -

Jammu and Kashmir   7.6 (7.9)b - 66.2 (70)b 42.6b 23.6b 42.6b

Kerala 6.3c - 17c 10.9c 6.1c 18.9c

India 10.1c 126g 79c 50.0c 29.0c 47.5c

Nepal 13d 147g 98d - - -
Bhutan 16d 205g 126d - - -
Sri Lanka 6e 21g 24d - - -
Pakistan 11d 134g 91f - - -
Bangladesh 14e 133g 90e - - -
Maldives 8d - 53d - - -
Developing Countries 9g 101g 67g - - -
Least Developed Countries 16g 180g 115g - - -
Developed Countries 10g 17g 13g - - -
a. Neonatal, Poat-neonatal, perinatal mortality rates not available for South Asian countries
b. Estimates for 1989 (1990) (Source: SRS., 1989, 1990; Office of the Registrar General, India)
c. Estimates for 1992 (rate for India excludes Jammu and Kashmir) (Source: Sample Registration System, 1992;

Office of the Registrar General, India)
d. Estimates for 1992
e. Estimates for 1990. Source: UN Demographic Year Book, 1992
f. Estimates for 1991. Source: Ministry of Health and Family Welfare, 1997
g. Estimates for 1991. Source: UNICEF, 1993
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situation of demographic polarization, but also
unwanted population proliferation, especially in
the developing countries, such as India. How-
ever, the broad groupings mask the fact that, in
many countries of the world, death rates are still
relatively high.

In India too, the death rate has shown a pro-
gressive decline from 36.3 in 1921-30 [the years
1921 being the year of the great divide in so far
as mortality is concerned (Jain, 1982)] to 10.1 in
1992 (SRS, 1992).  That is, the efforts to curb
mortality have been a greater success than the
efforts to curb fertility.  Interestingly, this rate
is not much different from the death rates (in
1991)  for certain developed countries as Den-
mark (12) ,Germany (11), United Kingdom
(11), Austria (11), Norway (11), and Sweden
(11).  On the other hand, in many developing
and least developed countries, particularly
in Africa and South Asia, the death rates
(in 1991) have been noticed higher than the
rate in India (Afghanistan-22; Uganda-21,; An-
gola - 20; Ethiopia - 19; Somalia - 19; Bhutan -
16; Sudan - 15; Tanzania - 15; Nepal - 14;
Bangaladesh - 14) [UNICEF, 1991; UN, 1992].
However, within India too, large variations are
noticed. In 1992, among the major states
the death rate varied from 12.9 in Madhya
Pradesh to 6.3 in Kerala. The state of Jammu
and Kashmir has shown a crude death rate of 7.6
in 1989.

In the present study population, the crude
death rate has been estimated as 15.7.  And, as

in case of crude birth rate, inter-population vari-
ations exist.  The Brokpas has shown the high-
est rate (21.7) , followed by Baltis (16.8), Bodhs
(14.3) and Arghuns (13.2). The Muslims on the
whole, seem to have a higher crude death rate of
16.4 when compared with the Buddhist Bodhs
(Table 1). All these estimates however appear
higher than the macro-level estimates for India,

Table 3: Measures of mortality among various population groups of Ladakh region in Jammu and
Kashmir, India; by place of residence

Measures of mortality

Population Place of Under - 5 Infant Neonatal Post-neonatal Perinatal
group residence Mortality Mortality Mortality Mortality Mortality

 Rate Rate  Rate Rate  Rate

Buddhists
Bodhs Rural 233.33 133.33 33.33 100.00 93.75

Urban 90.91 - - - -
Musl ims

Batlis Rural 256.41 179.48 102.56 76.92 97.56
Urban 200.00 100.00 - 100.00 90.91

Brokpas1 Rural 300.00 200.00 100.00 100.00 90.91
Arghuns Rural 500.00 - - - -

Urban 90.91 90.91 - 90.91 83.33
Muslims Rural 274.51 176.47 98.04 78.43 92.59
(Pooled) Urban 142.86 95.24 - 95.24 86.96

Ladakh Rural 259.26 160.49 74.07 86.42 93.03
(Pooled) Urban 125.00 62.50 - 62.50 58.82

1. The sample for Brokpas has been drawn from rural areas only

Table 2: Crude death rates among various popu-
lation groups of Ladakh region in
Jammu and Kashmir, India; by place of
residence

Population   Place of       Crude Death Rate

group residence Male Female Person

Buddhists
Bodhs Rural 20.70 8.48 14.78

Urban 17.47 8.73 13.10
Combined 19.84 8.55 14.32

Musl ims
Batlis Rural 18.62 16.01 17.33

Urban 19.34 12.05 15.85
Combined 18.87 14.72 16.84

Brokpas1 Rural 21.16 22.35 21.74
(Combined)

Arghuns Rural 26.18 5.88 16.62
Urban 10.64 11.15 10.89
Combined 16.91 9.11 13.16

Muslims Rural 20.41 15.44 17.98
(Pooled) Urban 15.53 11.65 13.65

Combined 18.58 14.05 16.37

Ladakh Rural 20.52 12.92 16.81
(Pooled) Urban 16.04 10.84 13.51

Combined 19.00 12.21 15.69

1. The sample for Brokpas has been drawn from rural
areas only
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Kerala, and Jammu and Kashmir.
Further, in the SRS, 1992, it has been noticed

that the estimated death rate for Indian males
(10.0) is almost  same as that for females (10.2).
Nearly same trend has been seen in case of
Jammu and Kashmir state in 1989 (8.1, 8.7, re-
spectively) as well.  But in the state of Kerala,
higher male than female death rate (7.5, 5.2, re-
spectively) has been observed.  In the present
study population too, higher male (19.0) than
female death rate (12.2) has been noticed.  At
the individual population  level also, the crude
death rates have been observed higher for males
than for females among Bodhs (19.8, 8.6), Baltis
(18.9, 14.7) and Arghuns (16.9, 9.1); although
the reverse seems true among Brokpas (21.2,
22.4, respectively).  The higher female than male
death rates among Brokpas, unlike other popu-
lation groups can be broadly attributed to the
relatively unsatisfactory position of women and
girl children, gap in health condition between
males and females, frequent child-bearing cou-
pled with unskillled midwifery etc., as well as to
the inadequate infrastructure facilities available,
relatively low literacy rate amongst them.  How-
ever, Muslims on the whole, have registered the
same trend as Buddhist Bodhs.

The rural-urban differentials in crdue death
rates in India, in the SRS, 1992, has recorded
that the rate is higher in rural areas (10.9) than in
urban areas (7.0).  The state of Jammu and Kash-
mir has also registered the same (9.1, 6.0 per thou-
sand population, respectively).  But in Kerala,
the rural death rate seems only marginally lower

than the urban one in the SRS, 1992, (6.3, 6.5
respectively).  In fact, Kerala is the only state,
where such a scenario exists.  In case of the
study population also, the same pattern as no-
ticed at the national level has been observed
i.e., the rural death rate (16.8) is higher than the
urban death rate (13.5).  The same trend has been
found in case of Bodhs, Baltis, and Arghuns, as
well as Muslims on the whole Table 2, 3. These
differentials  may be attributed to better educa-
tional, medical, communication facilities, greater
acceptance of modern medical care, better hous-
ing condition, better educational characteristics
of men and women, lower fertility level etc. in
the urban than in the rural sector.

The regional variations in crude death rates
in Jammu and Kashmir are also not available.
But in the present study, it has been found that
the Gujjars have the highest death rate (26.4),
followed by Brokpas (21.7), Dogra Scheduled
Castes (20.8) and others, while Arghuns have
the lowest one (13.2)  [Table 1].

Age Specific Death Rate

The mortality risks faced by human beings
vary sharply with age. Hence, to understand the
overall death rates, age specific death rates are
also studied, as these can separate the compo-
nent of mortality from the effect of age composi-
tion of a population. As can be seen in table 4,
the child death rate in India in ages 0-4 years is
26.5 in the SRS, 1992, while the death rate for
persons aged 50 years and above is 33.  Among

Table 4: Age-specific Death Rates for population groups of Ladakh region, States of Jammu and
Kashmir and Kerala; and India

Region/Population group/              Age Specific Death Rate

State/Country 0 -4 5 - 14 15 - 34 35 - 49 50+

Ladakh Region (Study Area)
Buddhists

Bodhs 39.6 7.3 1.7 11.5 42.1
Musl ims

Baltis 37.0 3.5 9.8 10.2 64.0
Brokpas 54.6 21.3 7.1 25.0 26.3
Arghuns 23.5 4.8 8.3 6.4 49.0
Muslims (Pooled) 36.6 5.7 9.0 10.2 54.5

Ladakh (Pooled) 37.5 6.2 6.6 10.6 49.4
Jammu and Kashmira 25.0 1.0 1.9 4.0 31.0
Keralab 3.9 0.7 1.2 3.4 30.2
Indiab 26.5 2.2 2.7 5.3 33.4

a. Rates for 1988 (Source: Sample Registration System, 1988; Office of the Registrar General, India)
b. Rates for 1992 (Rate for India excludes Jammu and Kashmir)
Source: Sample Registration System, 1988; Office of the Registrar General, India
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the major states, the child death rate varies from
3.9 in Kerala to 38.5 in Madhya Pradesh.  In the
state of Jammu and Kashmir, the estimated death
rate for children aged 0-4 years in the SRS, 1988
has been given in 25.0.

In the present study population, the child
death rate in ages 0-4 years, has been observed
relatively high at 37.5.  The inter-population com-
parison has also shown that in these ages, the
death rates are relatively high and vary from 24
(among Arghuns) to 55 (among Brokpas).  The
Muslims on the whole have registered a child
death rate of 36.6 which is lower than the rate
shown by Buddhist Bodhs (Table  4)

It may be mentioned here that the age pattern
of the mortality risks, in general, does not vary
greatly with the level of mortality.  Mortality risks
are high in the period immediately after birth,
and they decline, often rapidly, to a minimum
between ages 10 and 15 years, then rise gradu-
ally to about age 40 years, after which they rise
steeply to high levels in old age. And as in many
developing counties/ regions, in India and the
state of Jammu and Kashmir as well, the curve of
age-specific death rates is usually U-shaped,
representing high mortality in childhood and old
age.  On the other hand, in the developed coun-
tries, where mortality has declined in the past,
the cuve appears to be J-shaped, since the mor-
tality has reduced to a greater extent at the in-
fancy and early childhood ages. Incidentally, the
state of Kerala in India seems to portray such
scenario.

In case of the present study populations, the
curve for age specific death rates has been of
served more or less U-shaped, typical of devel-
oping regions.  However, certain variations have
been noticed at the individual population level.
Whereas the age-specific death rate curves for
Bodhs, Baltis seem roughly U-shaped with rela-
tively high mortality among the young and the
old, the death rate curve for Arghuns appears
slightly J-shaped, with comparatively low mor-
tality in the young ages. The age-specific death
rate curve in case of Brokpas, on the other hand,
seems roughly inverted J-shaped indicating rela-
tively very high mortality in the young than in
the old ages.  The death rate curve for the Mus-
lims on the whole, however, has revealed a nearly
U-shaped pattern, as also noticed in Buddhists
Bodhs.

Further, in the SRS, 1990, the death rate for
girl children aged 0-4 years in India has been

estimated higher at 28 than the corresponding
male death rate at 25.  But, in case of Kerala
(SRS, 1992), and in Jammu and Kashmir (SRS,
1989), the reverse has been noticed.  In most
parts of the world, life expectancy at birth too is
higher for females than males, and when deaths
are traced to specific causes, females tend to
survive all forms of diseases better than males.
The differential is generally attributed to the dif-
ferences in psychological stresses, living hab-
its, physiological and genetic factors, where fe-
males are believed to be more at an advantage
(Fisher, 1930; Conrad, 1962; Madigan, 1968;
Nayeye et al., 1971; Gee and Beavers, 1983).  How-
ever, India appears to be an exception in this
respect, as also certain other developing coun-
tries.  This is mostly due to various economic,
socio-cultural reasons, including preference for
sons over daughters, early marriage of girls, early
and frequent child bearing coupled with un-
skilled midwifery etc. (Natarajan 1971; Dandekar,
1975; Ware, 1981; Jain, 1982; Rosenweig and
Schultz, 1982; Simmons et al., 1982; Lopez
and Ruzicka, 1983; Ghosh, 1987; Dasgupta,
1990; Preston, 1990; UNICEF, 1990; among
others).

In  the present study population as a whole
also, as in India, higher death rate for girl chil-
dren in ages 0-4 years (49) than for boys (26) has
been observed.  The individual study popula-
tion groups also show the same trend.  Even
though larger sample sizes may bring out a de-
finitive picutre, in general, it appears that the
state of the girl children may not be entirely sat-
isfactory in study areas, and probably many
people discriminate between boys and girls, if
not overtly, leading to a gap in health condi-
tions between them.

Under 5-Mortality Rate

In human populations, almost all deaths in
childhood occur before the age of 5 years.
Hence, the under-5 mortality rate is another im-
portant measure of mortality, which is recently
being promoted as the main pointer of the state
of children, as well as human and economic
progress in a region (UNICEF, 1991).  More so,
because in low-mortality populaitons, mortality
risks between age 1 and 5 years are also low,
that the infant mortality rate can be used as a
reasonable single index of child mortality, but in
populations with higher mortality, relatively high
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proportions of deaths occur between age 1 and
5 years as well, and so the under-5 mortality rate
is a more important index of overall child mortal-
ity, although the infant mortality rate also re-
mains a crucial measure (UN, 1992).

The under-5 mortality rate for the developed
countries as a whole in 1991 has been estimated
as only 17; but those for the developing and
least developed countries have been observed
much higher at 101 and 180, respectively
(UNICEF, 1993).  South Asia as a whole also has
returned a relatively high rate of 131, whereas
India' s under 5-mortality  rate of 126 seems only
slightly lower.  The under-5 mortality rates in the
neighbouring Nepal, Pakistan, Bangladesh, at
147, 134, 133 also appears rather high.  However
Sri Lanka, and the most populous country in the
world, China, have registered quite low under 5-
mortality  rates of 21 and 27, respectively in 1991.

In contrast to these estimates, the present
study population as a whole seems to show a
high under 5-mortality  rate  of 221 (Table 1).
The under 5-mortality rates for individual
populations too, appear rather high, with the
highest rate shown by Brokpas (300), followed
by Baltis (245), Bodhs (195), and Arghuns (154).
The Muslims on the whole, have also registered
a high rate (236) [Table 1], largely on account of
Baltis and Brokpas.  Most of the under-5
mortalities in the study population groups have
been found to be due to the 'diseases of respira-
tory system' and 'infectious diseases' (chiefly,
whooping cough, measles and pneumonia).

Even though larger sample size may bring
out a clearer picutre, in general, it appears that
the state of children and socio-economic devel-
opment in study areas may not be entirely satis-
factory.  But, it has also been observed that
whereas the contribution of  under-5 years
deaths to total deaths is 31.6 per cent in the
study population, in the Jammu and Kashmir
state, it has been 38.5 per cent (in 1988).  The
inter-population comparison has shown that the
contribution of under-5 years death to total
deaths is the lowest in Arghuns (17 per cent),
whereas the percentages are higher in Bodhs
(33) and Baltis (34) and still higher in Brokpas
(38 per cent). At the national level, the percent-
age of deaths in ages 0-4 years, was about 35
per cent of the total deaths (SRS, 1992).  But as
expected, Kerala has registered a much lower
per cent share of 6 per cent.

Further, the differentials in under 5-mortality

rates by place of residence (Table 3) have shown
that the rates are higher in rural than in urban
areas, as per expectation. The Pooled Ladakh
data have registered the under 5-mortality  rates
of 259 and 125 for rural and urban population
respectively.

The comparison of under 5-mortality  rates
across the major population groups of Jammu
and Kashmir state (Table 1) has revealed sub-
stantial variations.  The Kashmiri Muslims (667)
and Gujjars  (625) have shown the highest and
second highest rates respectively, while Dogra
Rajputs (77) and Arghuns (154) have recorded
the lowest and second lowest rates respectively.
However, larger samples are needed for defini-
tive differetials.

Infant Mortality Rate

The infant mortality rate is of considerable
importance and concern everywhere. This is
because, the infant deaths account for a large
chunk of all deaths; and affect the attitude, be-
haviour of parents towards family size and struc-
ture.  The infant mortality rate is also an excel-
lent indicator of the state of medical and public
health facilities in an area, and together with lit-
eracy rate and life expectancy, it indicates the
quality of development and human well being in
a region.  In India, even though the infant mor-
tality rate has also fallen dramatically from 219
per thousand births during 1916-1920 to 79 in
1992, the rate of decline seems slower than that
noticed in case of the overall death rate.  And,
the present estimate still appears somewhat
high, when seen against the rate for the devel-
oped countries as a whole (13, in 1991).   The
national average also masks wide variations.  In
1992 in India, Orissa (115) and Kerala (17) re-
turned the highest and lowest infant mortality
rates, respectively. The states of Madhya
Pradesh  (109) and Uttar Pradesh (102) also seem
to have high rates.  The infant mortality rate for
the Jammu and Kashmir state has been observed
66.2 in 1989.

In the present study population, the infant
mortality rate has been observed 132.8.  Indivi-
dually, the Brokpas have the highest infant mor-
tality rate (200), followed by Baltis (163.3), Bodhs
(97.6), and Arghuns (76.9) [Table 1]. The Mus-
lims on the whole have shown higher rate (153)
than Buddhists (Bodhs) mainly on account of
the high rates in Baltis and Brokpas.  The rank-
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ing of the population groups hence appears com-
parable to that noticed in case of death rates,
under 5-mortality  rates.  [Most of these infant
deaths seems to be due to exogenous causes
(whooping cough, measles, pneumonia)].  It may
be mentioned that the estimated infant mortality
rates for the study population as a whole, as
well as for Bodhs, Baltis and Brokpas, seem
higher, while the estimate for Arghuns seem not
much different, when compared with the national
average. But, when compared with the rates for
Jammu and Kashmir and Kerala, the present
study estimates appear higher.

Further, the infant mortality rates  have been
observed higher in rural than in urban areas at
the national level (85 and 53, respectively,  SRS
1992); as well as in Jammu and Kashmir state (75
and 53, respectively - SRS, 1988); and even in
Kerala (17 and 13, respectively - SRS, 1992).  In
the present study too, the infant mortality rate is
higher in rural (161)  than in urban population on
the whole (63) [Table 3]. This difference may
also be explained in terms of rural disadvantage
regarding the availability, effectiveness, and ac-
ceptability of medical and public health and other
facilities, housing conditions, literacy level,
particularly among women, etc. Tawaiah's
study (1981) in Ghana, Africa too, has suggested
that the rural urban differentials in infant
death rates is probably more the result of a
lack of medical care or the non-availability and
non-usage of health service facilities in rural ar-
eas than economic conditions, and also educa-
tional differences among rural and urban women.

The comparison of the infant mortality rates
across the major population groups of Jammu
and Kashmir state (Table 1) has revealed sub-
stantial variations, but most probably due to the
limited sample sizes.  Kashmiri Pandits (333) and
Gujjars (250) show the highest and the second
highest rates, respectively, whereas the lowest
rate is recorded by Arghuns (77).

The infant mortality rate is extremely sensi-
tive to socio-economic differences on an inter-
national level, i.e., the more developed the coun-
try, the lower its infant mortality rate (Hauser,
1959). And, it has been seen that the infant mor-
tality rates for the developed countries, devel-
oping countries, and least developed countries
as a whole are 13, 67, and 115 per thousand popu-
lation, respectively, (UNICEF, 1991). In South
Asia, in Bhutan, Nepal, and Pakistan as well, the
infant mortality rates have been observed rela-

tively high at 133, 102, 101 and 94, respectively.
However, the infant mortality rates for Sri Lanka
appears much lower at 24. India seems to oc-
cupy an intermediate position between these
extremes. The present study population on the
whole has also recorded a high  infant mortality
rate (133) [although when considered individu-
ally, the estimates for Bodhs and Arghuns ap-
pear relatively low than others].

Neonatal Mortality Rate and Post-Neonatal
Mortality Rate

A special feature of intant mortality is that its
causes and intensity vary markedly from very
early to the latter part of the first year of life.  For
this reason, the infant mortality rate is divided
into two parts: i) neonatal mortality (infant deaths
upto 28  days of life, and ii) post -neonatal mor-
tality (infant deaths from 1 month to 1 year of
life).  In general, the  neonatal mortality is attrib-
uted to endogenous or antenatal causes,
whereas the post- neonatal mortality  is attrib-
uted to exogenous or environmental causes.  The
latter group of causes are mostly the function of
unhygienic and faulty care or neglect of the in-
fant, unhygienic weaning practices, and several
other factors, including economic, educational
characteristics of parents.  And, hence, the post-
neonatal mortality is more amenable to control
by medical, nutritional and child-care improve-
ments and also overall developmental measures.
In  fact, most of the developed societies/reli-
gions, where medical care has achieved low
death rates, it is post- neonatal deaths that have
been reduced the most, with the result that a
majority of all infant deaths are neonatal.  And,
by and large, in the developing countries, the
post-neonatal deaths account for most of the
infant deaths.  But, in India, and in most of the
states within India, neonatal deaths are either
slightly higher or nearly similar to the post-
neonatal deaths, because the exogenous causes
account for significant proportion of neonatal
deaths as well.

Neonatal Mortality Rate

The SRS, 1992 has returned a neonatal mor-
tality rate of 50.0 for India (excluding Jammu
and Kashmir). Among the major states, Orissa
(73) and Kerala (11) returned the highest and
lowest rates, respectively.  The neonatal mortal-
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ity rate for Jammu and Kashmir in 1989 was ob-
served 42.6 (SRS, 1989). In the  present study
population, this rate is estimated as 53, which
appears slightly lower than the national aver-
age, but higher than the state average (Table 1).
Individually, the Brokpas have shown the high-
est neonatal mortality rate (100), followed by
Baltis (82) and Bodhs (25).  The absence of any
neonatal death among Arghuns is most prob-
ably a chance occurrence.  The Muslims on the
whole, has recorded a higher neonatal mortality
rate (69) than Buddhists (Bodhs).

Post - Neonatal Mortality Rate

The SRS, 1992 has registered a post-neonatal
mortality rate of 29 for India (excluding  Jammu
and Kashmir).  For the state of Kerala, this rate
has been estimated as 6 per  thousand live births
(SRS, 1992), while for Jammu and Kashmir, it
seems rather high at 24 (SRS, 1989).  In contrast
to these estimates, the present study popula-
tion has shonw a relatively high post-neonatal
mortality rate of 80 (Table 1). Individually too,
the rates appear high, and seem to vary from 100
among Brokpas to 73 among Bodhs.  The Mus-
lims on the whole hence, recorded higher post-
neonatal mortality rate (83) than Buddhist
(Bodhs).

Perinatal  Mortality Rate

Early neonatal deaths (deaths of infants
within first week of life), late fetal deaths (after
28 weeks of gestation), and stillbirths together
constitute perinatal mortality.

Perinatal mortality rate is also a sensitive in-
dex reflecting standards of mother and child
health care prior to and during pregnancy and
child birth and during the first week after birth
(Devi, 1979); as well as the availability and ef-
fectiveness of other social development meas-
ures. The perinatal mortality rate for India in the
SRS, 1992 has been 47.5.  Among the major states,
in 1992, Orissa (68.8) and Kerala (18.9) returned
the highest and lowest perinatal mortality rates,
respectively.  The perinatal mortality rate for the
state of Jammu and Kashmir has been observed
as 42.6 in 1989.

In the present study, the total population as
a whole has registered a relatively high perinatal
mortality rate of 83.3.  Inter-population compari-

son shows that the rate varies from 96.2 among
Baltis to 69.8 among Bodhs (Table 1) . The Mus-
lims on the whole have recorded a rate of 91,
which is higher than the rate for Buddhists
(Bodhs)  All these rates are however, compara-
tively high than the macro-level estimates.  Even
though larger sample sizes are needed for a con-
clusive picture, the findings in general, reflect
relatively unsatisfactory mother and child health
care services, personal hygiene, as well as tradi-
tional and unscientific delivery attendance in
majority of births, lack of health education etc.
in study areas.  Besides, antenatal and postna-
tal care seem to be provided at home in majority
of the cases, and women generally tend to visit
the doctor or institution only when complica-
tions arise.  These circumstance are also condu-
cive to perinatal mortality.

At the All-India level, the perimatal mortality
rate was found higher for rural areas (50.3) than
for the urban areas (30.0 in 1992 (SRS, 1992).
The  state of Jammu and Kashmir also registered
higher rural (62.4) than urban (38.8) perinatal
mortality rate in 1988.  While in Kerala too, simi-
lar pattern was noticed in the SRS, 1992, the ru-
ral urban differential was not so great (19.5, 16.2,
respectively).  In the present study as well,
the rural population has a higher perinatal mor-
tality rate (93) than the urban population (59)
[Table 3].

The mortality measures discussed above
broadly indicate that the 'current' (recent) mor-
tality level, including the infant and child mor-
tality levels in the present study population may
be relatively high. The mortality estimate for the
total study population appears higher than not
only the estimate for the demographically ad-
vanced state of Kerala, but also the state of
Jammu and Kashmir, and India as a whole.
Hence, the overall human and social develop-
ment and the state of children may not be  en-
tirely satisfactory in the Ladakh region.  It ap-
pears in general, that the continuing efforts to-
wards improving the overall health status,
through the improvement in infrastructure, like,
modern medical care and public health, commu-
nication, and educational facilities, may not have
succeeded yet in bringing down the mortality
levels effectively, although according to the au-
thorities, it is on the decline from the earlier very
high level.

It has been noticed that the availability and
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effectiveness of material and child health serv-
ices particularly, are neither entirely satisfactory,
nor its utilization and acceptability universal.
Regular antenatal, post-natal check-ups of
mother and child are not  strictly followed, and
unscientific delivery attendance are common.
Most of the deliveries take place at home, where
birth attendants are mostly relatives and neigh-
bours, or untrained traditional attendants.  Post-
delivery  care is also provided at home by them.
Only in cases of severe complications, the
trained professionals are called at home or the
women/children are taken to the medical cen-
tres, if feasible.

Even though the immmunization programme
has also been started in the Ladakh region, as
elsewhere in India, with the objectives of reduc-
ing  morbidity, mortality and disabilities due to
the six serious but preventable diseases, namely,
tuberculosis, diptheria, pertussis, tetanus, po-
liomyelitis and measles, it seems rather inad-
equate, and has not as yet covered all.  That is,
many infants/children do not seem to have re-
ceived vaccination at all or, received  incomplete
vaccination, rendering  them vulnerable to the
risk of dying.  This appears to be due not only to
the unsatisfactory service, but also to scepti-
cism about immunization, which in turn, seems
to be due to ignorance and lack of health educa-
tion.  All these circumstances may be responsi-
ble for the relatively high mortality level.

In addition, over-dependence on traditional
systems of treatment by 'Amchis' (mostly un-
registered) and 'Akhoons', lack of health and
sanitary awareness, lack of personal hygiene,
as well as harsh climatic conditions, and pro-
longed winter etc., also seem to contribute to
the morbid conditions, eventually raising the
mortality level.   It also appears that the ongoing
process of socio-economic transformation in the
Ladakh region, including improvements in edu-
cational, economic characteristics of women, has
faltered in overcoming the life situations condu-
cive to high mortality successfully, and hence,
the mortality levels may have remained high.
However, the possible involvement of the
chance factor, due to small sample size cannot
also be ruled out completely, for the observed
levels of 'current' mortality.

Further, inter-population variations exist in
case of 'current' mortality levels, with the Brokpas
registering the highest estimates, followed by
Baltis, Bodhs, and Arghuns. Thus, the overall

ranking appear similar as noticed in case of fer-
tility measures, except that the differentials in
mortality levels among Bodhs and Baltis appear
quite clearcut, with the former showing lower
estimates than the latter.  In fact, the high levels
of mortality noticed in the present study popu-
lation as a whole, seems to be largely due to the
relatively high mortality estimates among
Borkpas and Baltis.  This also appears to be the
main reason behind the comparatively high mor-
tality estimates among Ladakh Muslims on the
whole, than among Buddhists (Bodhs).

It may be mentioned that the adverse circum-
stances elaborated above, which seem to be re-
sponsible for the high mortality level, are more
precipitated in all rural, remoter areas in general,
but those in the Kargil district in particular,
where most of the Baltis and all Brokpas are re-
siding.  This may be a reason for the higher mor-
tality levels among them.  Besides, several other
attributes of these two population groups as
compared to Bodhs and Arghuns may also be
contributing to the rise in mortality levels.

Causes of Deaths (Cause-Specific Death Rate)

The mortality component cannot be fully
understood independently of diseases or con-
ditions 'causes'.  Hence, understanding of major
causes of deaths (if specifications are not avail-
able ) is of considerable importance.  In the
present paper therefore, the cause-specific death
rates have also been studied (despite certain
inherent limitations). It may be mantined that
since the specific causes have not always been
supported by proper documents; the deaths
have been attributed to a non-medical list of
major cause goups.   Individually, they comprise
a number of specific diseases or symptoms and
conditions.  The cause-specific death rate has
been estimated as the ratio of deaths during a
specific time / period attibutable to a major cause-
group to the total populaition (it has been ex-
pressed per 100,000 populations). It may be men-
tioned that, although the cause specific death
rates presented here have provided useful in-
formation, it is possible that the results under-
state certain causes/conditions, because of re-
sponse errors, despite the best efforts to  over-
come the same.  Besides, the sample sizes have
been rather limited for a conclusive assessment
of the causes of deaths.

The causes of deaths too, like mortality lev-
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els, reflect the overall state of development and
health status of people of a region.  It is gener-
ally acknowledged that with the decline in mor-
tality and change in life expectancy, the pattern
of causes of deaths also undergoes changes
(UN, 1963).

In fact, the rapid decline in mortality wit-
nessed around the world have come primarily
due to the fall in infectious, parasitic, and respi-
ratory diseases, through improved public health
and medical care, industrialization, extension of
transportation and roads into remoter areas, rise
in level of living, improved housing and water
supply, waste disposal, lessening of crowding
in households, improved nutritional levels, ris-
ing literacy and health education, personal and
household cleanliness (Bogue, 1969).  Today, it
is clear that there are major differences between
the developed and developing countries in the
major causes of deaths. A study by the UN
(1982) in 23 developed countries found that there
has been a shift over time in the proportions of
death from particular causes.  Whereas cardio-
vascular diseases and neoplasms (cancer) have
increased, the infectious diseases have declined
markedly. This is also due to a shift in the age
structure of the population to the older ages,
apart from other factors.  But in developing  coun-
tries, infectious and parasitic diseases are very
prominent causes of death.

In present study population as well, it has
been observed that the 'infectious diseases' and
'coughs-diseases of respiratory system' (in-

cludes such diseases as, pneumonia/broncho-
pneumonia, bronchitis, asthma, tuberculosis,
whooping cough, diptheria, tetanus, typhoid,
infective hepatitis, measles), account for the sin-
gle largest number of deaths (576 per 100,000
population) [Table 5]. This finding also corrobo-
rates that the mortality level is relatively high
and the age structure of the study population
on the whole, is relatively young.  Among each
of the individual population group too, this ma-
jor cause-group seems to be responsible for a
large number of deaths (the cause specific death
rates have been found varying from 439 among
Arghuns to 815 deaths among Brokpas per
100,000 population).  Among Muslims on the
whole, these diseases seem to account for 625
deaths per 100,000 population, unlike the 477
deaths noticed in Buddhists (Bodhs).  Hence,
the control of these diseases may reduce the
mortality levels substantially.

The high incidence of deaths due to these
diseases can be attributed to the unsatisfactory
state of medical and public health facilities and
other support system, lack of  health educaiton
and personal hygiene etc.  The survey of causes
of deaths (rural) conducted by the Office of the
Registrar General, India, in 1992 has also returned
relatively high percentage of deaths (27 per cent)
due to coughts (disorders of the respiratory sys-
tems) and fevers (tuberculosis, bronchitis and
asthma, pneumonia, whooping cough, malaria,
typhoid, influenza, etc.)  than due to other causes.

In the  study population, other major cause

Table 5: Cause - specific death rates among various population groups of Ladakh region in Jammu
and Kashmir, India

Major cause - group1 Cause-specific death rate

Buddhists               Muslims Ladakh

Bodhs Baltis Brokpas Arghuns (Pooled) (Pooled)

Infectious diseases / coughs
diseases of respiratory system 477 673 815 439 625 576

Benign / Malignant cancer - - - 110 30 20
(neoplasms)

Diseases of endocrine system / 60 48 - - 30 40
metabolic, nutritional diseases

Diseases of circulatory system 179 192 - 219 179 179
Diseases of digestive system 119 192 272 219 208 179
Diseases of genito - urinary system 60 48 - - 30 40
Maternal diseases - 48 272 - 60 40
Diseases peculiar to infancy 60 96 272 110 119 99
Clear symptoms / and others2 477 385 543 219 357 397

All causes 1432 1684 2174 1316 1637 1569

1.  The major cause - groups have been elaborated in the text
2.  Senility; accidents and injuries; symptoms, and ill-defined conditions
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groups of deaths (per 100,000 population), in
descending order of cause specific death rates
are 'others' (includes senility, accidents and in-
juries and such symptoms and ill defined condi-
tions as, sudden death, high fever, eye or ear
infection, severe abdominal pain, over-exposure
to cold, excessive cyring) [397], ‘diseases of cir-
culatory system’ [179]; ‘diseases of digestive
system’ [ 179]; ‘diseases peculiar to infancy’
[99]; ‘maternal diseases’ [40]; ‘diseases of en-
docrine system/metabolic and nutritional dis-
eases’ [40], ‘diseases of genito-urinary system’
[40]; and ‘benign/malignant cancer (neoplasm)’
[40].

It may also be mentioned that whereas among
each study population group the diseases pe-
culiar to infancy (prematutiry, birth injury, respi-
ratory infection/diarrhoea of new born, cord in-
fection, convulsion etc.) have also returned rela-
tively high cause-specific deaths rates [60
(among Bodhs) to 272 (among Brokpas)], mater-
nal diseases have been found responsible for
deaths among Baltis and Brokpas only [48 and
272 deaths per 100,000, respectively].  The ma-
ternal diseases included such conditions related
to childbirth and pregnancy, as severe anaemia,
hypertension, bleeding during pregnancy, tox-
aemia and puerperal sepsis.

Exploratory Child Mortality Analysis
Differentials in Child Mortality-Related
Variables

Child Loss and Survival

In India, according to the NFHS, 1992-93 of
the 3.1 children ever born to currently married,
women, 2.7  are found surviving, thereby regis-
tering an average child loss of 0.5 per women,
i.e., a loss rate of about 15 per cent.  And, whereas
high fertility and high mortality have combined
to make the average child loss quite high in Uttar
Pradesh, 0.7 per woman, the reverse seems true
in case of Kerala, showing an average child loss
of 0.2 per woman.  The proportion of child loss
in these two states seem to vary from 0.194 to
0.080.

In the present study, the Pooled Ladakh data
have shown that of the 4.0 children ever  born
on average, to ever-married women, only 3.1
children are surviving.  Thus an average of 0.9
children per woman seems to have died by the
time of the survey.   In terms of the proportion of

child loss, it is 23 per cent (Table 6).  Reversely,
the proportion of surviving children among chil-
dren ever born seems to be 0.772.  Individually,
the Brokpas have registered the highest propor-
tion of child loss of 0.334, followed by Baltis,
Arghuns and Bodhs (0.137). The proportion of
child loss hence, appears higher in Muslims as a
whole (0.268), than in Buddhists (Bodhs). [The
opposite is true in case of differentials in pro-
portion of surviving children].  The ranking in
case of diffentials in child loss seem more or less
similar to that noticed in case of 'current' meas-
ures of mortality, except that the proportion of
child loss is found the lowest in Bodhs, instead
of Arghuns.  This may be due to the fact that,
this estimate reflects cumulative rather than 'cur-
rent' infant and child mortality, which have oc-
curred over a long span, and in different back-
grounds.

Table 6: Child loss ratiosa, Child survival ratiosb

among population groups of Ladakh,
Kashmir, Jammu regions, Jammu and
Kashmir, and in Kerala; India

Region/Population Child Child
group/State/Country loss survival

ratio ratio

Ladakh Region (Study Area)
Buddhists

Bodhs 0.137 0.863
Musl ims

Baltis 0.295 0.705
Brokpas 0.334 0.666
Arghuns 0.170 0.830
Muslims (Pooled) 0.268 0.732

Ladakh (Pooled) 0.228 0.772
Kashmir Region

Hindus
Kashmiri Pandits 0.039 0.961

Musl ims
Kashmiri Muslims 0.099 0.901

Jammu  Region
Hindus

Dogra Brahmans 0.156 0.844
Dogra Rajpus 0.057 0.943
Dogra Scheduled Castes 0.136 0.864
Dogra Hindus (Pooled) 0.118 0.882

Musl ims
Gujjars 0.118 0.882

Kerala 0.080c 0.920c

India 0.148c 0.852c

a. Child loss ration (proportion of children dead among
children, ever born to woman)

b. Child survival ratio (proportion of survivors among
children ever born to woman)

c. Calculations based on data regarding children ever
born and surviving per currently married woman
for the period `1992-93 , in the National Health
Survey, India - 1992-93 (Source: International In-
stitute of Population Sciences, 1995).
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However,  it seems that there may be a polari-
zation, with the Bodhs and Arghuns at the one
end, and Baltis and Brokpas on the other.  This
can be attributed to the lower number of con-
ceptions and children ever born in the first place,
as well as better educational characteristics of
women; lesser number of children desired, i.e.,
more favourable attitude towards relatively small
family size and greater contraception usage
among Bodhs and Arghuns than among the
other two. Moreover, relatively better educa-
tional, communication facilities present near the
residence of more Bodhs and Arghuns (as they
are largely concentrated in the comparatively
better developed Leh district than Kargil dis-
trict), seem to enhance the chances of educa-
tional and employment opportunities, utilization
of modern medical care and mobility, which are
usually conducive to low mortality.  It may be
mentioned here that the proportion of child loss
too, seems higher in the present study popula-
tion than in the demographically advanced state
of Kerala, as well as India as a whole, as also
seen in case of 'current' measures of infant and
child mortality.

Further, an attempt has also been made to
study the mean numbers of infant as well as

under five years child mortalities per woman.
The Brokpas again showed the highest esti-
mates, followed by Baltis, Arghuns, and Bodhs
(Table 7).  For the Ladakh (Pooled) group, the
mean numbers of infant and under - 5 mortalities
per woman worked out to 0.55 and 0.81, respec-
tively. Hence, among all the study population
groups, out of total child (offspring) deaths ex-
perienced by woman (respondent), the percent-
age of infant deaths appeared the highest
[range-55.3 (among Bodhs) to 63.5 per cent
(among Arghuns)]. The percentages of early
childhood deaths (1-4 years) were also observed
high, so that the percentages of under-5 years
deaths (out of the total offspring deaths) were
observed very high, ranging from 81.0 (among
Arghuns) to 91.0 (among Brokpas).  On the other
hand, the proportions of offspring reported dead
at the ages 5-14  years and at the older ages
seemed very low. Thus, a vast majority of off-
spring deaths experienced by woman appeared
to have occurred before 5 years of age amongst
all the study population groups.   In case of the
Pooled Ladakh data hence, similar pattern  and
0.81, respectively.   Hence, among all the study
population groups, out of total child (offspring)
deaths experienced by woman, the percentage

Table 7: Child mortality differentials1 among various population groups of Ladakh region in Jammu
and Kashmir, India;  by place of residence

Buddhists                             Muslims Ladakh

Child mortality related variables1 Bodhs Baltis Brokpas2 Arghuns (Pooled) (Pooled)

(Rural)
Mean number of child deaths3 0.51 1.45 1.67 0.98 1.41 1.07
Mean number of under-5 child deaths3 0.43 1.30 1.52 0.81 1.25 0.94
Mean number of infant deaths3 0.30 0.91 0.96 0.61 0.87 0.65
Child loss ratio4 0.140 0.310 0.334 0.240 0.305 0.252
Child survival ratio5 0.860 0.690 0.666 0.760 0.695 0.748

(Urban)
Mean number of child deaths3 0.38 1.15 - 0.42 0.79 0.67
Mean number under-5 of child deaths3 0.32 1.02 - 0.34 0.69 0.57
Mean number of infant deaths3 0.17 0.61 - 0.28 0.45 0.36
Child loss ratio4 0.126 0.263 - 0.121 0.201 0.184
Child survival ratio5 0.874 0.737 - 0.879 0.799 0.816

(Combined)
Mean number of child deaths3 0.47 1.35 1.67 0.63 1.17 0.92
Mean number under-5 of child deaths3 0.40 1.21 1.52 0.51 1.04 0.81
Mean number of infant deaths3 0.26 0.81 0.96 0.40 0.71 0.55
Child loss ratio4 0.137 0.295 0.334 0.170 0.268 0.228
Child survival ratio5 0.863 0.705 0.666 0.830 0.732 0.772

1. Differentials in child (offspring) mortality experience-related variables for woman (respondent)
2. The sample for Brokpas has been drawn rural areas only
3. Infant / child deaths experienced by woman (respondent)
4. Ratio between children dead and children ever born to woman / proportion of children dead among children ever

born (for woman)
5. Ratio between children surviving  and children ever born to woman / proportion of survivors among children

ever born (for woman)
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of infant deaths appeared the highest [range 55.3
(among Bodhs) to 63.5 per cent (among
Arghuns)]. The percentages of early childhood
deaths (1-4 years) were also observed high, so
that the percentages of under-5 years deaths
(out of the total offspring deaths) were observed
very high, ranging from 81.0 (among Arghuns)
to 91.0 (among Brokpas).  On the other hand, the
proportions of offspring reported dead at the
ages 5-14  years and at the older ages seemed
very low. Thus, a vast majority of offspring
deaths experienced by woman appeared to have
occurred before 5 years of age amongst all the
study population groups. In case of the Pooled
Ladakh data hence, similar pattern regarding the
experience of offspring deaths was apparent, i.e.
out of all child deaths experienced by woman,
59.8 and 88.1 per cent appeared to be infant and
under-5 years deaths, respectively.  The 'cur-
rent' (recent) age patterns of mortality discussed
earlier, as well as data from various secondary
sources too portrayed more or less similar pat-
tern.

Differentials in Child Loss and Survival by
(Present) Age of Woman

In each of the study population group except
Brokpas, the overall tendency was that of in-
crease in child loss ratio or the proportion of

child loss, with the advancement of age of
woman; although the increase was not exactly
monotonous. Among Brokpas, on the contrary,
the child loss differentials showed a rather vary-
ing pattern. However, in Muslims on the whole,
the general trend was similar to that found in
Buddhist Bodhs, barring minor discrepancies.
[The discrepancies may be attributed to the lim-
ited sample sizes; possible of infant and child-
hood mortality amongst all]. The Pooled Ladakh
data hence, also showed the same picture. And,
women in the age groups of 15-19 and 45+ years
recorded the lowest and highest proportions of
child loss respectively (Table 8). The reverse
was noticed when the proportions of survivors
(child survival ratios) by age of woman were
studied.

Child Loss/Survival and Economic
Characteristics/Occupation

It is often pointed out that the relationship
between the economic characteristics/occupa-
tion of woman (mother) and the health and well-
being of their children is not straight forward.
This is because, the attitudes towards women's
work, the nature of that work and the condition
under which the work is conducted vary greatly
both among and within societies (UN, 1985;
Behm, 1991). According to Da Vanzo and Lee
(1978), a mother's activity status reflects the ma-

Table 8: Child mortality differentials (child loss and survival ratios)1 among various population groups
of Ladakh region in Jammu and Kashmir, India; by (present) age of woman2

(Present) Age of woman3 Buddhists              Muslims Ladakh

Bodhs Baltis Brokpas Arghuns (Pooled) (Pooled)

(Child loss ratio)3

15 - 19 0.000a 0.340a 0.000a 0.000a 0.148 0.107
20 - 24 0.075 0.226 0.367 0.048 0.211 0.162
25 - 29 0.097 0.183 0.278a 0.000 0.164 0.143
30 - 34 0.153 0.218 0.364 0.086 0.205 0.189
35 - 39 0.087 0.271 0.262a 0.161 0.242 0.203
40 - 44 0.133 0.300 0.278a 0.252 0.285 0.229
45 + 0.180 0.403 0.353 0.228 0.345 0.297

(Child survival ratio)4

15 - 19 1.000a 0.600a 1.000a 1.000a 0.852 0.893
20 - 24 0.925 0.774 0.633 0.952 0.789 0.838
25 - 29 0.903 0.817 0.722a 1.000 0.836 0.857
30 - 34 0.847 0.782 0.636 0.914 0.795 0.811
35 - 39 0.913 0.729 0.738a 0.839 0.758 0.797
40 - 44 0.867 0.700 0.722a 0.748 0.715 0.771
45 + 0.820 0.597 0.647 0.772 0.655 0.703

1. Differentials in child mortality experience-related variables for woman (respondent)
2. (Present) age of woman (respodent) in years
3. Proportion of children dead among children ever born
4. Proportion of survivor ("currently" living children) among children ever born
a. Calculation based on less than 10 cases
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ternal time alloted to child rearing.  And, reduc-
tions in maternal time devoted to childcare may
be directly related to infant and child mortality
(adversely). Large negative effects of labour
force participation  by mothers were found in a
study based on early twentieth century census
data from U.S.A., U.K. northern Ireland (Preston
et al., 1981).

In more recent times, a study in Sudan by
Farah and Preston (1981) has observed that chil-
dren of  working women had higher mortality
rates than children of housewives. A major study
by the UN (1985) too, corroborated the same, for
10 of the 14 African, Latin American, and Asian
countries studied, on the basis of multivariate
results, even though the lines of causation ap-
peared unclear, and the univariate results re-
vealed a regional pattern.

In the present study, on the other hand, the
proportion of child loss appear slightly lower

among the economically active than among the
economically inactive women (Table 9). Such
pattern has been seen in Peru, in the large scale
study by the UN (1985).  It seems that in general,
the benefits that emplouyment may produce
through increased income (like, consumption of
better goods and services) may be counteract-
ing the disadvantages of the mother being out-
side the home. Individually, however, the pat-
tern of influence of  economic activity of women
appear to be differing. That is, while Baltis and
Brokpas, register the pattern noticed in the
aggregate, the reverse is seen in Bodhs and
Arghuns (which has been found in many coun-
tries). And, in Muslims on the whole, the pro-
portions of child loss appear nearly same, irre-
spective of economic characteristics of women.
These discrepancies can be attributed to the
pervasive effect of infant and child mortality, as
well as possible involvement of effects of sev-

Table 9: Child mortality differentials (child loss and survival ratios)1 among various population groups
of Ladakh region in Jammu and Kashmir, India; by economic characteristics/occupation of
woman/husband2

Economic characteristics/ occupation2 Buddhists            Muslims Ladakh

Bodhs Baltis Brokpas Arghuns (Pooled) (Pooled)

(Child loss ratio)3

Woman
Economically Inactive5 0.132 0.298 0.339 0.150 0.268 0.229
Economically Active 0.154 0.259 0.263a 0.280 0.269 0.217

Cultivation/agriculture, unskilled labour 0.158 0.278 0.250a 0.346a 0.292 0.235
Trade / commerce 0.177 0.500a 0.000a 0.500a 0.471 0.287
Service 0.115 0.068 1.000a 0.167 0.136 0.130

Husband
Economically Inactive5 0.213 0.520a 0.467a 0.157 0.349 0.308
Economically Active 0.133 0.294 0.304 0.169 0.263 0.223

Cultivation/agriculture, unskilled labour 0.153 0.340 0.298 0.270 0.328 0.280
Trade / commerce 0.177 0.300 0.308a 0.146 0.245 0.236
Service 0.111 0.228 0.309 0.155 0.213 0.174

(Child survival ratio)4

Woman
Economically Inactive5 0.868 0.702 0.661 0.850 0.732 0.771
Economically Inactive 0.846 0.741 0.737a 0.720 0.731 0.783

Cultivation/agriculture, unskilled labour 0.842 0.722 0.750a 0.654a 0.708 0.765
Trade / commerce 0.823 0.500a 1.000a 0.500a 0.529 0.713
Service 0.885 0.932 0.000a 0.833 0.864 0.870

Husband
Economically Inactive5 0.787 0.480a 0.553a 0.843 0.651 0.692
Economically Inactive 0.867 0.706 0.696 0.831 0.737 0.777

Cultivation/agriculture, unskilled labour 0.847 0.660 0.702 0.730 0.672 0.720
Trade / commerce 0.823 0.700 0.692a 0.854 0.755 0.764
Service 0.889 0.772 0.691 0.845 0.787 0.826

1. Differentials in child mortality experience-related variables for woman (respondent)
2. Refers to main occupation of woman/husband
3. Proportion of children dead among children ever born
4. Proportion of survivor ("currently" living children) among children ever born
5. Household duties/unemployed/retired
a. Calculation based on less than 10 cases



ESTIMATES, TRENDS AND DIFFERENTIALS IN MORTALITY 127

eral other factors on child mortality, including
the economic characteristics of husband and
(household) income.

But when the occupation of woman is taken
into consideration, the proportion of child loss
seems the lowest, when women are in the serv-
ice sector (working as, white-collar workers,
teachers, paramedics like nurse, etc.) than in the
agricultural sector or trade/commerce. In the
United Nations study (1985) also, the profes-
sional and white collar workers appear to have
the lowest mortality usually well below the na-
tional average, although there seems to be no
clear pattern indicating which occupations are
worse for mortality.  In a more recent study in
Thailand as well, among the mother's occupa-
tional groups, the lowest mortality risks are found
for children of professional, administrative and
clerical workers, while the children of agricul-
tural and manual workers have much higher
mortality levels (Pejaranonda and Santipaporn,
1991).  However, in a major study by Hobcraft
et al. (1984) the effects of mother's work
status seemed rarely significant in multivariate
models.

The economic characteristics/occupation of
husband (father) serves as an indicator of eco-
nomic circumstances of the household, which
affects the consumption standards among chil-
dren, quality of shelter, use of medical care etc.
Hence, in general, father's occupation seems to
have a significant effect on child  mortality and
survival, which however, often becomes insig-
nificant, when other socio-economic variables
are taken into account.  Child mortality is usu-
ally found lower in such occupational groups
as, professionals, technicians, white collar work-
ers, while the risk is greater in case of those in
agricultural production.

In a study in several developing countires
by the UN (1985) , child mortality seemed to vary
by father's occupation.  The results in this study
suggested that when no other variable were con-
trolled, professional/white collar workers in 15
developing countires were associated with the
lowest levels of child mortality and the agricul-
tural and production  workers seemed to be as-
sociated with the highest and/or second high-
est mortality levels.  In a more recent study in
Thailand as well, children whose fathers were
agricultural workers had a risk of dying by age 5
years,  more than twice as high as children whose

fathers had a professional, administrative, or
clerical position.  Even in the multivariate analy-
sis, agricultural occupation of fathers is associ-
ated with higher child mortality risks (Pejara-
nonda and Santipaporn, 1991).

In the present study, on the whole, the pro-
portion of child loss seems lower when the hus-
bands are economically active, than when they
were inactive.  And, husband's occupation in
the service sector as, white collar workers, pro-
fessionals, technicians etc., appear to be mainly
contributing to this trend, while occupations like
cultivation, agricultural labour, any unskilled
work seem to pose greater risk of child loss and
lesser child survival chances, as also noticed in
many studies elaborated above.  The propor-
tion of child loss seem moderate, when husbands
are engaged in trade/commerce.

At the individual popultion level, however,
slight variations are seen (Table 9), although
Buddhist Bodhs and Muslims as a whole, have
shown more or less similar trend.  The observed
variations may be attributed to the possible in-
volvement of simultaneous and/or overriding
effects other factors on child loss and survival
chances. Many studies have discussed such
possibilities, based on multivariate analysis,
when other socio-economic characteristics are
controlled.  In the United Nations study (1985),
although agricultural workers generally seem to
have the highest child mortality even in the
multivariate analysis, the advantage observed
for professional/white collar workers seem to
disappear.  The children of this latter group are
found better off than the children with fathers in
other occupations in only 6 out of 12 countries
considered.  Other studies (Farah and Preston,
1982; Trussell and Preston, 1982) have also
reported that the significant effect of father's
occupation on child mortality is eliminated,
when other variables are taken into considera-
tion.

Apart from this intricacy, it may additionally
be mentioned that, at times, the same occu-
pational group can be  associated with different
socio-economic status according to the indi-
vidual's position in relaiton to other workers,
and an occupation can also denote  different
socio-economic status in different groups.
These may also be the reasons behind the rela-
tively low proportion of child loss noticed when
the husbands are engaged in trade/commerce,
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than when they are in the service sector among
Arghuns, unlike other population groups.  In
fact, many Arghuns are engaged in trading over
the years, and their socio-economic status seem
to be better than  those in the service sector.

Child Loss/Survival and (Household) Income

The possible role of income in determining
child death and survival is also considered com-
plex, mainly due to the multi faceted nature of
income itself.  But, since income serves as an
indicator of consumption of goods and services
that affect the health of children, including con-
sumption of nutritious food, presence of sani-
tary facilities, use of better medical care etc.,
higher income is expected to lower child mortal-
ity risks.   Negative relationship between child
mortality and  economic status have been  re-
ported by Frisancho et al.  (1976), Markides and
Barnes (1977), Cochrane et al. (1980).

Although a study by Rosenweig and Schultz
(1982) among rural  Indian childrne does not fo-
cus directly on household income, it also finds
that increases in wealth, in terms of land owner-
ship, or other productive capital and asset in-
come, are associated with greater improvements
in female survival prospects which in conse-
quence will lead to lower child mortlity levels.
Anker and Knowles (1977) also found expected
positive relationship between child survival and
income. An UN study (1985) in several develop-
ing countries also  revealed a pattern of declin-
ing child  mortality with increasing income, al-
though the decline was not always monotonic.
In the multivariate relations too, except for the
anomalously high mortality among those with
the highest imcome, the relationship between
income and child mortality was regular and as
per expectation.

In the present study as well, the Pooled
Ladakh data show declining proportions of child
loss with increasing levels of (household) in-
come, while the reverse is evident in case of
proportion  of child survivors.  Individually,
Bodhs, Baltis and Arghuns, as well as Muslims
as a whole, too indicate more or less similar trend
(Table 10). A large scale study in the Indian states
of Kerala and Uttar Pradesh has also observed
negative association between income and in-
fant mortality, although in the state of Andhra
Pradesh, the association appears inconsistent
(Mahadevan, 1989).

Child Loss/Survival and (Household)
Ownership of Land

Flinn (1986) reported that individuals with
more land tend to have more reproductive suc-
cess (offspring surviving to 1 year of age).  Simi-
larly in India, the finding that average family size
was slightly higher among large land owners
than small land owners have been explained in
terms of improved material conditions increas-
ing offspring survival by Driver (1963).  How-
ever ownership of land, as analysed for Sudan,
did not appear to have much impact on child
mortality (UN, 1985).  A recent study in India
too (Das Gupta, 1990) has reported that land
ownership is not significantly related to child
survivorship. In the present study also, the role
of land ownership in influencing the proportion
of child loss/survival, does not seem to be very
clear (Table 10). This can be due to the possible
involvement of influences of several other fac-
tors on child loss and survival.

Child Loss/Survival and Educational
Characteristics

A number of studies across the world, in-
cluding India, have found inverse relationship
between educational characteristics of women
(mothers) and infant and child mortality
(Caldwell, 1979; Behm, 1980; Cochrane et al.,
1980; Farah and Preston, 1982; Jain, 1985;
Mahadevan, 1989; Dasgupta, 1990; Hill, 1991;
NFHS, 1992-93).  In the study by Hobaraft et al.,
(1984) in 28 countries, maternal education is in-
cluded in more than half of  the models of best
fit.  The univariate results of the United Nations
study (1985) in 15 developing countries have
also indicated in general that, child mortality
decreases as mother's education rises.  Even the
multivariate analysis have shown more or less
similar results, after the effects of all other inde-
pendent variables that could be controlled, have
been eliminated.

The mechanisms through which education
influences child survival are, the knowledge of
proper utilization of modern health services as
well as knowledge of health care, sanitation,
personal hygiene and child nutrition (Rosenweig
and Schultz, 1981, Tekce and Shorter,  1984, Jain
1985; Bourne and Walker 1991).  According to
Caldwell (1979) and Caldwell et al., (1983) in ad-
dition to better knowledge and practices of hy-
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giene and sanitation, education enhances a
mother's ability to provide adequate child care
by changing their traditional attitude, beliefs, as
well as her role in family decision making about
proper allocation of resources, food.

The results of the present study have shown
that on the whole, the proportion of child loss is
lower when women are literate than when they
are illiterate (Table 11). Also, with the advance-
ment of educational attainment, the proportion
of child loss decreases, while the proportion of
survivors increases, as reported by many au-
thors listed above.  Individually, among Bodhs,
Baltis, and Arghuns too, similar patterns have
been noticed.  And, though Brokpas have re-
corded a varying pattern, most probably due to
the limited sample size and number of literate
women, Muslims on the whole, show similar
pattern of differentials as in Buddhists (Bodhs).

It has also been observed that the propor-

tion of child loss is lower and the proportion of
surviving children is higher when husbands are
literate than when they are illiterate (Table 11).
Individually, all the study population groups ex-
cept Borkpas, have also shown similar trend.
Although the trend in Brokpas seems to differ
again than the one in others, Muslims as a group
have recorded the same pattern of differentials
as Buddhists (Bodhs).

Further, when the educational attainments of
husband (fathers) are considered, on the whole,
the proportions of child loss seem lower in case
of illiterate and less educated husbands than in
case of those with relatively higher education.
Many studies in India and elsewhere have also
reported that education of father/husband is
negatively associated with infant and child
mortality (Singh, 1986; Mahadevan, 1989; Ven-
katacharya, 1991).

In a major study in 28 countries by Hobcraft
et al. (1984) too, paternal education (with the

Table 10: Child mortality differentials (child loss and survival ratios)1 among various population
groups of Ladakh region in Jammu and Kashmir, India; by economic background

Economic background Buddhists                 Muslims Ladakh

Bodhs Baltis Brokpas Arghuns (Pooled) (Pooled)

(Child loss ratio)2

Household Income (in Rupees)
Total income4

10000 and less 0.266 0.366 0.400a 0.220a 0.332 0.303
10001 - 30000 0.146 0.315 0.321 0.178 0.287 0.249
30001 - 50000 0.140 0.285 0.393 0.177 0.271 0.229
50001 and above 0.020 0.230 0.295a 0.144 0.206 0.170

Ownership of Land5

No land 0.179 0.235 0.409a 0.210 0.249 0.217
Less than 10 0.116 0.268 0.368a 0.102 0.218 0.193
10 - 29 0.137 0.316 0.299 0.185 0.283 0.246
30 - 49 0.140 0.270 0.529a 0.245 0.284 0.218
50 and above 0.105 0.311 0.311a 0.165a 0.277 0.216

(Child survival ratio)3

Household Income (in Rupees)
Total income4

10000 and less 0.734 0.634 0.600a 0.780a 0.668 0.697
10001 - 30000 0.854 0.685 0.679 0.822 0.713 0.761
30001 - 50000 0.860 0.715 0.607 0.823 0.729 0.771
50001 and above 0.980 0.770 0.705a 0.856 0.794 0.830

Ownership of Land5

No land 0.821 0.765 0.591a 0.790 0.751 0.783
Less than 10 0.884 0.732 0.632a 0.898 0.782 0.807
10 - 29 0.863 0.684 0.701 0.815 0.717 0.754
30 - 49 0.860 0.730 0.471a 0.755 0.716 0.782
50 and above 0.895 0.689 0.689a 0.835a 0.723 0.784

1. Differentials in child mortality experience-related variables for woman (respondent)
2. Proportion of children dead among children ever born
3. Proportion of survivor ("currently" living children) among children ever born
4. Household income per annum
5. Household ownership of cultivable land in kanals (8 kanals = approximately 1 acre).
a. Calculation based on less than 10 cases
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effects of occupation and other variables con-
trolled) appears in half or more of the modes of
best fit.  Results in another major study by the
UN (1985) in several developing countries also
confirm that child mortality varies inversely with
father's education, barring few irregularities. It
may be mentioned here that in a recent study
(Hill, 1991), small amount of education has been
found to have little effect on child mortality risk,
and not until primary school have been com-
pleted does education reduce risks appreciably.
In the present study too, lower proportion of
child loss is noticed only beyond primary level
of education.

This broadly suggest that only adult literacy
campaigns may have little effect on child sur-
vival, although it may also indicate that a little
education is usually not indivative of much
income increase or upward occupational mobil-
ity.

Child Loss/Survival and Age at Marriage of
Woman

It has also been noticed in the present study
that, the proportion of child loss decreases, and
the proportion of surviving children increases,
as the age at marriage of woman increases.  How-
ever, this can also be a function of relatively
higher educational attainment and lower fer-
tility among women who have married late, which
are not conducive to child mortality.  Hill (1991)
also noticed that the children of women who
married before age 16 have significantly higher
mortality risks than the children of women
marrying at 20 or over (although in an earlier
survey, in the same area, different trend has been
noticed).  In the individual (present) study popu-
lation groups as well, more or less similar pat-
tern has been observed (except in Brokpas)
(Table 12).

Table 11: Child mortality differentials (child loss and survival ratios)1 among various population
groups of Ladakh region in Jammu and Kashmir, India; by educational characteristics of
woman / husband

Educational characteristics Buddhists              Muslims Ladakh

Bodhs Baltis Brokpas Arghuns (Pooled) (Pooled)

(Child loss ratio)2

Women
Illiterate 0.149 0.306 0.320 0.184 0.284 0.244
Literate 0.073 0.084 0.461a 0.147 0.220 0.131

Primary 0.089 0.110a 0.272a 0.242 0.182 0.186
Middle 0.111 0.125 0.600a 0.078 0.026 0.157
Matriculation / Secondary and above 0.022 0.000a - 0.036 0.158 0.013

Husband
Illiterate 0.148 0.349 0.331 0.252 0.331 0.268
Literate 0.107 0.242 0.339 0.117 0.214 0.184

Primary 0.151 0.344 0.261a 0.171a 0.310 0.283
Middle 0.116 0.251 0.451 0.121 0.225 0.189
Matriculation / Secondary 0.105 0.175 0.299 0.109 0.168 0.152
Graduation and above 0.046a 0.253a 0.500a 0.116 0.194 0.130

(Child survival ratio)3

Women
Illiterate 0.851 0.694 0.680 0.816 0.714 0.756
Literate 0.927 0.916 0.539a 0.853 0.842 0.869

Primary 0.911 0.890a 0.728a 0.758 0.780 0.814
Middle 0.889 0.875 0.400a 0.922 0.818 0.843
Matriculation / Secondary and above 0.979 1.000a - 0.964 0.974 0.987

Husband
Illiterate 0.852 0.651 0.669 0.748 0.669 0.732
Literate 0.893 0.758 0.661 0.883 0.786 0.816

Primary 0.849 0.656 0.739a 0.829a 0.690 0.717
Middle 0.884 0.749 0.549 0.879 0.775 0.811
Matriculation / Secondary 0.895 0.825 0.701 0.891 0.832 0.848
Graduation and above 0.954a 0.747a 0.500a 0.884 0.806 0.870

1. Differentials in child mortality experience-related variables for woman (respondent)
2. Proportion of children dead among children ever born
3. Proportion of survivors ("currently" living children) among children ever born
a. Calculation based on less than 10 cases
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Child Loss/Survival and Type of Marriage
of Woman (Consanguineous /
Non-consangui-neous)

In general, consanguinity is believed to in
crease offspring mortality.  And, many studies
from across the world have reported elevated
mortality rates in the offsprings of consa-
nguineous marriages as compared those of non-
consanguineous ones (Bemiss, 1858; Sutter and
Tabah, 1953; Schull et al., 1970; Hussein, 1971;
Seemanova, 1971; Shami et al., 1990; among oth-
ers). In India too, a host of studies have ob-
served the same trend (Stevenson et al., 1966;
Kumar et al., 1967; Chakravartti et al., 1971; Basu,
1975, 1978; Reddy, 1979; Saheb et al., 1981;
Sirajuddin and Basu, 1984; among others).   In
the present study too, the proportion of child
loss appears higher, and surviving children lower,
in consanguineous than in non-consanguine-
ous marriages, as seen in many other regions
(Table 13).

But, on the other hand, some studies have
also reported that parental consanguinity does
not contribute to increased offspring mortality
or decreased proportion of survivors (Cook and
Hanslip, 1966; John and Jayabal, 1971; Bittles et
al., 1985).

Child Loss/Survival and Religion

Variations in child mortality by religion have
also been explored across the world, but it seems
no generalization can be made due to the in-
volvement of effects of several other factors.
According to the UN (1973), such variations are
usually due to the difference in socio-economic
factors, accessibility to health facilities, rather
that to innate difference  among the groups them-
selves. The recent UN study (1985) in several
developing African and Asian countries have
shown varying patterns in child mortality among
Muslims, Hindus and Christians.

Even in India, the differentials in infant and

Table 12: Child mortality differentials (child loss and survival ratios)1 among various population
groups of Ladakh region in Jammu and Kashmir, India; by age at marriage of woman2

Age at marriage Buddhists               Muslims Ladakh

Bodhs Baltis Brokpas Arghuns (Pooled) (Pooled)

(Child loss ratio)3

10-14 years 0.065 0.371 0.339 0.216 0.331 0.291
15-19 years 0.149 0.306 0.272 0.170 0.265 0.236
20-29 years 0.129 0.200 0.440 0.141 0.231 0.182

(Child survival  ratio)4

10-14 years 0.935 0.629 0.661 0.784 0.669 0.709
15-19 years 0.851 0.694 0.728 0.830 0.735 0.764
20-29 years 0.871 0.800 0.560 0.859 0.769 0.818

1. Differentials in child mortality experience-related variables for woman (respondent)
2. Age at marriage of respondents.
3. Proportion of children dead among children ever born
4. Proportion of survivor ("currently" living children) among children ever born

Table 13: Child mortality differentials (child loss and survival ratios)1 among various population
groups of Ladakh region in Jammu and Kashmir, India; by type of  marriage (consanguine-
ous /non consanguineous

Type of  marriage Buddhists               Muslims Ladakh

Bodhs Baltis Brokpas Arghuns (Pooled) (Pooled)

(Child loss ratio)2

Non-consanguineous 0.137 0.287 0.305 0.151 0.255 0.213
Consanguineous - 0.330 0.487a 0.232 0.314 0.314

(Child survival  ratio)3

Non-consanguineous 0.863 0.713 0.695 0.849 0.745 0.787
Consanguineous - 0.670 0.513a 0.768 0.686 0.686

1. Differentials in child mortality experience-related variables for woman (respondent)
2. Proportion of  children dead among children ever born
3. Proportion of survivors ("currently" living children) among children ever born
4. Calculation based on less than 10 cases.
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child mortality by religion seem to differ across
states and regions due to the involvement of
several factors. For example, Ruzicka and
Kanitakar (1973) found that, in Greater Bombay,
Christian woman had the lowest, and the Mus-
lim women had the highest mortality, but prob-
ably due to difference  in education.  In a more
recent study by Mahadevan (1989), a compari-
son of the incidence of infant mortality across
three states reveals a rather differing pattern, in
that, it is the highest for the Scheduled Caste/
Scheduled Tribe in Uttar Pradesh and Kerala,
and for Muslims in Andhra Pradesh. It is the
lowest for Muslims in the first state, and for the
forward castes in the other two. But the differ-
entials in socio-economic status, social change
and cultural variations of these communities may
be responsible for the difference in mortality
levels.

In the present study, the proportion of child
loss seems higher and proportion of surviving
children lower among Muslims than among
Buddhists (Table). But this differentials
is more on account of Muslim Baltis and
Brokpas, who have registered certain character-
istics including, relatively lower female literacy,
which are usually not conducive to child sur-
vival, rather than on account of Muslims
Arghuns. The 'current' measures of mortality
discussed earlier have also revealed similar pat-
tern of differentials.

Child Loss and  Survival  and Family
Structure

Studies on effects of family structure on in-
fant and child mortality are few and show  vary-
ing observations.  Farah and Preston (1982) have
reported high mortality in couples living in ex-
tended families in Sudan, but probably due to
traditionalism in child care practices, which of-

ten has deleterious effects on child health.  On
the other hand, Butz et al. (1982) in Malaysia
found that an increase in the number of grand
parents and other relatives in the household sub-
stantially reduced infant mortality, because of
the possibility of getting child care aid from them,
in case of mother's inability to provide the same.
In India as well, due to the similar reasons, in-
fant mortality has been noticed lower in joint
families, than in nuclear families in Uttar Pradesh,
Andhra Pradesh and Kerala (Mahadevan, 1989).

In the present study too, on the whole, the
proportion of child loss seems lower, and the
proportion of survivors higher in joint family set
ups that in nuclear families (Table 14) . That is ,
the absence of additional kin seems to be detri-
mental to childcare, which becomes the sole re-
sponsibility of the mother in a nuclear family, in
addition to other household and/or outside work
load.  However, at the individual population level,
the effects of family structure on child loss/sur-
vival seem to show slightly varying pattern, al-
though in Buddhist Bodhs and Muslims as  a
whole, the observed patterns are similar to the
one mentioned above.  The discrepancy noticed
in Brokpas can be due to the possible involve-
ment of effects of several other factors on child
mortality and/or limited sample size. It may be
mentioned that in a study in rural communities
of Punjab and Haryana (Singh, 1986) as well,
inconsistent patterns have been observed.

Child Loss/Survival and (Offspring) Gender
Preference

In the present study, it has also been noticed
that when there is no offspring gender prefer-
ence, the proportion of child loss is higher than
when there is an expressed preference for son
(Table 15). Often when there is a son preference,
preferential treatment is bestowed on sons and

Table 14: Child mortality differentials (child loss and survival ratios)1 among various population
groups of Ladakh region in Jammu and Kashmir, India; by family structure

Family structure Buddhists           Muslims Ladakh

Bodhs Baltis Brokpas Arghuns (Pooled) (Pooled)

(Child loss ratio)2

Joint family 0.132 0.290 0.334 0.124 0.252 0.209
Nuclear Family 0.147 0.299 0.334 0.207 0.279 0.251

(Child survival  ratio)3

Joint family 0.868 0.709 0.666 0.876 0.748 0.791
Nuclear Family 0.853 0.701 0.666 0.793 0.721 0.749

1. Differentials in child mortality experience-related variables for woman (respondent)
2. Proportion of  children dead among children ever born
3. Proportion of survivors ("currently" living children) among children ever born
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there is an element of daughter neglect in re-
spect of food, medicare etc., which are not con-
ducive to their health and survival prospects.
These selective discrimination may lead to in-
creased mortality of girl children (as has been
pointed out by Miller, 1981; Das Gupta, 1990).
But, when the  proportion of child loss as a
whole, is taken into consideration (irrespective
of sex) as in the present study, probably simul-
taneous and/or overriding effects of several
other factors are involved on child mortality, so
that even when there is no (expressed) son pref-
erence, the chances of child survival appear rela-
tively low (or not much different) than, when
there exists clear preference for son(s). How-
ever, more specific focus on child loss/survival
vis-a-vis offspring gender preference may bring
out a definitive picture.

Child Loss/Survival and Place of Residence

A fundamental distinction in many societies,
particularly in the developing ones, is whether
one lives in a rural or in an urban area. Place of
residence, as already elaborated, in these socie-
ties, usually determines people's life-style, their
perceptions of the world and of others, their eco-
nomic, socio-cultural characteristics, services
available to them, and most importantly how
long they live.  Research on mortality in devel-
oping countries has frequently shown that mor-
tality is lower in the  urban areas (cities) than in
rural areas (Ekanem and Farooq, 1976; Behm and
Vallin, 1982).  It is however, suggested that such
urban advantages as, availability and accessi-
bility to health care and availability of recent
medical advances are responsible for the differ-
ential (Puffer and Serrano, 1973; UN, 1973;
Tawaiah, 1979; Rosenweig and Schultz, 1982;

Trussell and  Hammerslough, 1983).
Other studies have suggested that observed

disparities in mortality merely reflect the very
different socio-economic factors that exist be-
tween the countryside and  the city in less de-
veloped countries and when these are control-
led, the gap is  considerably reduced (Behm
and Vallin, 1982; Gilbert and Gugler, 1982). A
major study by the UN (1985) in several devel-
oping countries, have also recorded that an ur-
ban advantage exists in child mortality differen-
tials, in the form of higher socio-economic sta-
tus (in the urban than in the rural population),
but the specificity of the health sector is not
that important.

In the present study area too, as in other de-
veloping regions, there seems to exist an urban
advantage  in terms of relatively better infra-
structure including medical facilities, as well as,
better socio-economic characteristics of popu-
lace (despite the low level of urbanization in the
two towns), which may be favourable to child
survival.  And so, the proportion of child loss is
lower and the proportion of survivors higher in
urban than in rural women.

Child Loss/Survival and Infrastructural
Facilities Available

The infrastructural facilities available (par-
ticularly medical, communication, and education
facilities) have certain bearing on infant and child
mortality levels in region.  In the past, the de-
cline in mortality has been attributed to advances
and propagation of medical technology and serv-
ices.  Even today, all moralities, including   child
mortality/survival are often linked  to the avail-
ability of health care services (Gwatkin and
Brandel, 1981; Mosley, 1985).  And, access to

Table 15: Child mortality differentials (child loss and survival ratios)1 among various population
groups of Ladakh region in Jammu and Kashmir, India; by attitude related to sex composi-
tion of children

Gender preference4 (Offspring) Buddhists             Muslims Ladakh

Bodhs Baltis Brokpas Arghuns (Pooled) (Pooled)

(Child loss ratio)2

Preference for son 0.131 0.234 0.346 0.140 0.229 0.198
No gender preference 0.137 0.317 0.328 0.177 0.281 0.240

(Child survival  ratio)3

Preference for son 0.869 0.766 0.654 0.860 0.771 0.802
No gender preference 0.863 0.683 0.672 0.823 0.719 0.760

1. Differentials in child mortality experience-related variables for woman (respondent)
2. Proportion of  children dead among children ever born
3. Proportion of survivors ("currently" living children) among children ever born
4. Preference of respondents.



134 M.K. BHASIN AND SHAMPA NAG

modern medical facilities throughout a mother's
pregnancy, at delivery and during infancy, child-
hood is thought to be particularly important in
reducing mortality.

Data from Nigeria and Peru have shown that
both access to medical care facilities and utilisa-
tion of health care services have been positively
related to the survival chance of children (UN,
1985), although in Colombia, public health care
programmes were found to be weakly related to
survival in rural area (Rosenweig and Schultz,
1982).  In India too, studies by Nair (1980), Jain
(1985), Mahadevan (1989) highlight the positive
the role of health care facilities in lowering the
infant mortality levels.

However, this view has been challenged by
Gwatkin (1980) and Palloni (1981), because of
the apparent reduction in the pace of mortality
decline after a period of rapid progress. Accord-
ing to them, too much  emphasis is being placed
on organized health interventions and modern
medical care, at the expense of socio-economic
development, which is not appropriate, particu-
larly in case of developing countries.   It appears
that educational characteristics, (of parents and/
or mass education) play an important role in
proper utilization of health care facilities
(Ratcliffe, 1978; Ware, 1981; UN, 1985; Caldwell,

1986); thereby influencing the mortality levels.
Apart from these, availability of such com-

munication facilities, as, approach by surfaced
(Pucca) road, bus service, post/telegraph serv-
ices, radio/television/newspapers available
nearby also affect the mortality levels.  In India,
Nag (1983) attributed the demographically ad-
vanced picture of Kerala (especially the low
mortality rates) to the development of all social
services, including education, transport and
health, and less importantly to favourable envi-
ronment and hygienic conditions.

In the present study, on the whole, it seems
that relatively better infrastructural facilities
available near residence, may be contributing to
the decline in infant and child mortality. For in-
stance, the proportion of child loss appears
lower, and the proportion of survivors higher,
when higher secondary schools, hospitals/tu-
berculosis centres etc. are present in the vicin-
ity of the residence.

At the individual population level too, (ex-
cepting Brokpas,), the same pattern in seen
(Table 16).  However, these trends can also be
urban/rural differences,  since these facilities are
available only in urban areas.  And, other urban
advantages in terms of socio-economic trans-
formation may also be involved in the interplay.

Table 16: Child mortality differentials (child loss  ratios)1 among various population groups of Ladakh
region in Jammu and Kashmir, India;  by some background characteristics

Background characteristics Buddhists                             Muslims Ladakh

Bodhs Baltis Brokpas Arghuns (Pooled) (Pooled)

Type of Educational Facilities Available2

Primary/middle school 0.130 0.309 0.375 0.200 0.312 0.235
Primary/middle/high school 0.157 0.310 0.304 0.250 0.297 0.263
Primary/middle/high/higher sec. school 0.126 0.263 - 0.121 0.201 0.184

Type of Communication Facilities Available
Communication Facilities Index2

Poor 0.171 0.310 - 0.286a 0.308 0.265
Good 0.131 0.290 0.334 0.163 0.260 0.221

Type of Medical Facilities Available2

Not available 0.000a 0.256 - - 0.256 0.250
Medical sub-centre/Aid centre/ Dispensary 0.154 0.323 0.404 0.229 0.313 0.239
Primary health centre 0.146 0.331 0.232 0.417a 0.305 0.275
Hospital /Allopathic dispensary/Tuberculosis 0.126 0.264 - 0.121 0.209 0.190
clinic/Family planning centre

Type of Medical Facilities Availed
Folk and Modern3 0.141 0.343 0.324 0.174 0.311 0.263
Modern3 0.125 0.207 0.383a 0.168 0.201 0.180

Hosing Attributes and Condition
Housing Condition Index2

Poor 0.146 0.306 0.396 0.347 0.324 0.265
Fair 0.155 0.312 0.326 0.248 0.288 0.248
Good 0.095 0.251 0.292a 0.171 0.205 0.171

1.  Differentials in proportion of children dead among children ever born for woman (Respondent)
2.  Facilities not available/ available within 5 km of house (residence)
3.  From both government and private sources
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More so, because, the presence of various mod-
ern medical facilities in rural areas appear to be
having varying effects on child loss/survival
within and across the study population groups.
But, it may be mentioned that, in rural Drass
area, where the Brokpas are residing, the pres-
ence of high schools, and primary Health Centre
appear to be conducive to the chances of child
survival.  Further, it has also been observed that
when communication facilities are good, the pro-
portion of child loss is lower, and the proportion
of survivors higher, than when such facilities
are poor (Table 17).

Child Loss/ Survival and Type of Medical
Facilities Availed

The type of medical facilities availed is also
believed to influence child mortality.  In the
present study, the proportion of child loss is
lower, and the proportion of survivors higher,
when only modern medical care is availed than
when both folk and modern medical care is
availed (Table 16, 17).  It may be mentioned here
that, in the latter case, modern medical care is
sought, only when all types  of folk treatments
fail, and the children are in a critical stage, when
it is often difficult to save them.

Child Loss/Survival and Housing Conditions
and Attributes

The characteristics of the dwelling place also
have long been recognized as an important in-
fluence on mortality, particularly infant and child
mortality. The housing conditions and attributes,
actually an aggregate of determinants consti-
tutes the immediate physical environment of
human beings and affects mortality mainly
through the elements of exposure.  It may be
noted that housing characteristics are also
roughly indicative of the level of living (thereby
reflecting the socio-economic status of the resi-
dents); which are in turn, influenced by a number
of factors.  Benjamin (1965) called attention to
the difficulty of separating the effects of hous-
ing characteristics from other determinants of
child mortality, with which they were highly
correlated, social class, social status, income,
unemployment, and place of residence.

Many authors (Preston, 1975, 1980; Potts and
Selman, 1979; Tabah, 1980) have reported that
changes in environmental factors such as, quan-
tity and quality of water, housing conditions,
sanitary facilities explained the reduction in
mortality or lead to a decline in mortality caused
by certain diseases, or decreased incidence of

Table 17: Child mortality differentials (child survival ratios)1 among various population groups of
Ladakh region in Jammu and Kashmir, India;  by some background characteristics

Background characteristics Buddhists                  Muslims Ladakh

Bodhs Baltis Brokpas Arghuns (Pooled) (Pooled)

Type of Educational Facilities Available2

Primary/middle school 0.870 0.691 0.625 0.800 0.688 0.765
Primary/middle/high school 0.843 0.690 0.696 0.750 0.703 0.737
Primary/middle/high/higher sec. school 0.874 0.737 - 0.879 0.799 0.816

Type of Communication Facilities Available
Communication Facilities Index2

Poor 0.829 0.690 - 0.714a 0.692 0.735
Good 0.869 0.710 0.666 0.837 0.740 0.779

Type of Medical Facilities Available2

Not available 1.000a 0.744 - - 0.744 0.750
Medical sub-centrs/Aid centre/ Dispensary 0.846 0.677 0.596 0.771 0.687 0.761
Primary health centre 0.854 0.669 0.768 0.583a 0.695 0.725
Hospital /allopathic dispensary/ 0.874 0.736 - 0.879 0.791 0.810
Tuberculosis clinic/Family planning centre

Type of Medical Facilities Availed
Folk and modern3 0.859 0.657 0.676 0.826 0.689 0.737
Modern3 0.875 0.793 0.817a 0.832 0.799 0.820

Hosing Attributes and Condition
Housing Condition Index2

Poor 0.854 0.694 0.604 0.653 0.676 0.735
Fair 0.845 0.688 0.674 0.752 0.712 0.752
Good 0.905 0.749 0.708a 0.829 0.795 0.829

1. Differentials in proportion of survival (living children)  among children ever born for woman (Respondent)
2. Facilities not available/ available with in 5 km of house (residence)
3. From both government and private sources
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many serious diseases.  In an ecological study
in Sri Lanka too (Patel, 1981) the type of dwell-
ing variables  (supply of well water, presence of
latrine, presence of asbestos or tiled roofs) ex-
plained 76 per cent of the regional variation in
infant mortality, even though it was mentioned
that some of these variables were acting as prox-
ies for income.  Whereas another study  in Sri
Lanka (Meegama, 1980) , recorded that the low-
est infant mortality was associated with the rela-
tively costly and more hygienic lavatory type-
water seal system, or flush lavatory and the high-
est with the absence of any system, in Sudan it
was seen that (Farah and Preston, 1982) living in
house made from mud arises child mortality sig-
nificantly.  Others (Tekce and Shorter, 1984;
Schkolnik, 1991) also corroborated the negative
impact of deficient housing conditions on in-
fant and child mortality.

In India, the UN (1961) too, reported high
infant mortality rate for families in poor class
housing, which dropped when the same im-
proved.  Chandrasekher (1972) also pointed out
family variations  in magnitude of the infant
mortality rate according to type of dwelling.
Many recent studies have also shown negative
associations between type of house, house sani-
tation index, level of living, and infant and child
mortality in different parts of India (Jain , 1985;
Singh,. 1986; Mahadevan , 1989).  In the present
study as well, the proportion of child loss is
found to decrease, and the proportions of survi-
vors seems to increase with the betterment of
housing conditions (Table 16, 17).

Child Loss/Survival and Altitude

The effects of high-altitude stresses (mainly
hypoxia) on infant and child mortality seem nei-
ther uniform nor universal across various
high-altitude regions of the world. Grahn and
Kratchman (1963) first observed that neonatal
mortality was positively associated with altitude
in the United States. Mazess (1965) too, ob-
served the same in Peru. And, it was suggested
that the higher  infant mortality was the result of
hypoxia. However, Frisancho and Cossman
(1970) observed that the association disappeared
in the United States as medical care improved.
In the Andean region, according to Baker (1978),
the association probably persisted, because,
medical care tend to be poorer in the high alti-
tude region.   Increased  infant and child mortal-
ity at high altitude than at low altitudes have
also been reported by Harrison et al. (1969), Dutt

(1980); although Kashiwazaki et al. (1988) have
not seen such differentials.

In the Himalayan region too, Goldstein (1981)
observed relatively high infant mortality (infant
mortality acccounted for 40 per cent of total
deaths).  But, contrary to the expectation gener-
ated by animal experiments, as well as above
mentioned studies, the infant mortality rate did
not seem to differ significantly between the high
altitude Sherpas of Upper Khumbu (Nepal) and
low altitude Kalimpong (West Bengal, India)
[Basu et al., 1985]. Gupta et al. (1987), while dis-
cussing this trend have commented that - ‘hy-
poxia and such  other high altitude stresses,
which are generally belived to adversely affect
normal growth and development, and conse-
quently survival at pre-and post natal stages,
did  not operate with any perceptible magnitude,
or alternatively, similar magnitudes of socio-cul-
tural stresses at high altitude overrode their af-
fects to render the two samples homogenous’.

Basu et al. (1985) also mentioned that in
Lachen and Lachung in  Sikkim, India, infant
mortality rates are determined by the physical
environmental stresses associated with the tem-
porary habitats at higher and low altitudes, as
well as the socio-cultural factor of differential
transhumance pattern.  And, since these factors
are inextricably intertwined, distinguishing their
individual effect appears meaningless.

In the present study as well, marked intra and
inter population difference, rural urban differ-
ences indicate the possible involvement of ef-
fects of economic, socio-cultural, psychologi-
cal, physical environmental factors (other than
altitude) on infant and child mortality. The ex-
ploratory analysis has also shown the same.
However, the possible effects of high altitude
stresses in the study areas cannot also be ruled
out completely, as the infant and child mortality
levels appear rather high.

KEY WORDS Mortality Measures. Survival Ratios.
Tribals. Caste Groups. Jammu and
Kashmir.

ABSTRACT Mortality measures and determinants
have been presented for the caste and tribal groups
of Jammu and Kashmir. The various population groups
reveal differential mortality particularly infant, child
and under five mortality which are indicators of the
groups environment and development. The major
environmental, biological and socio-economic deter-
minants found to influence the child survival.
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