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I. Introduction

fkn important indicator of physical quality of life is 
the status of health. Status of health in any coranunity depends 
on a variety of factors. The factors having immediate and direct 
influence on the quality of health can be called "proximate 
factors' and those which act indirectly but mainly through the 
former can be called " non-proximatej [Sag (1988) and Srinivasan K 
(1988)]. Studies on socioeconomic determinants of health have 
identified some important proximate factors which have a direct 
bearing cm the quality of health measured usually either in terms 
of life expectancy or some measure of mortality [see Cochrane, 
Susan H. (1980), and Berribi Z. and J. Silber (1981) for a review 
of these studies]. In some cases, these studies have also analysed 
the interrelationship between proximate and non-proximate factors.

, some of the important proximate factors identified by 
these studies, viz., medical care, medical infrastructure and
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community level environmental factors such as water quality, waste 
disposal, vector control and immunisation, are influenced directly 
by the magnitude and pattern of public spending} interrelationship 
between public spending and these factors has not been studied. 
The determinant studies carried out in the Indian context too do 
not throw much light on this issue [see Jain,A. (1988), Nag 
(1983) and Visaria, Leela (1985)].

The level and the pattern of public spending, while adding 
to the existing stock of medical and public health infrastructure, 
also influences the demand for medical care which is considered as 
one of the important proximate factors determining health quality. 
The main objective of this paper is to analyse the 
interrelationship between public spending, infrastructure 
availability, medical care and health quality using State 
(province) level data for a period of twelve years ending 1982-83. 
Thirteen of the fifteen major States, for which mortality and 
medical care data are available, are included in the study. Health 
quality is measured by infant mortality rate (IMR) and the level 
of medical care by the proportion of births taking place under 
the supervision of trained personnel or in institutions to the 
total births.

i_In the next section, we look at the magnitude of resources 
devoted for health care, its division between public and private 
sectors and within the public sector the relative roles of the 
Central and the State governments} Besides, the section also 
analyses the growth and pattern of public spending of the States. 
Section III reviews the trends in the growth of medical system 
(infrastructure), the developments in medical care and infant 
mortality rates. In section IV the interrelationships between 
infant mortality rates (IMR), medical care and medical 
infrastructure are reviewed and analysed by juxtaposing with the 
developments in public spending. The role played by each of these

2



factors in determining inter-State variations in infant mortality 
rates is also examined in this section with the help of a 
composite model. Major findings are summarised in section V.

II. Trends in Expenditure on Health Care

(At the outset, it should be mentioned that there can be many
opinions about what constitutes expenditure on health care. At. one
extreme, it can be defined as tbs expenditure incurred on medical
infrastructure including medical education and research, drugs,
immunisation programmes and expenditure on prevention of
communicable diseases. This is evidently a very narrow definition
of health expenditure. On the other extreme, all items of
expenditure which are likely to have direct bearing on the quality
of health are included. In this wider definition, besidesH--1--1--------expenditure on medical services .mentioned above, public health
expenditures such as water supply, waste disposal, and vector
control, expenditure on improvement of environmental quality, and
expenditure on improvement of nutrition can also be included!]

Llhe definition adopted in this study for public expenditure 
on health falls somewhere between the two extremes described 
above. It includes, in addition to the items normally included in 
the narrow definition, expenditure on public health (water supply 
and waste disposal, vector control etcTj.^Public expenditure, thus 
defined, has been reclassified under two broad groups - curative 
and preventive. Direct expenditures on medical institutions (viz., 
hospitals, dispensaries, primary health centers), family planning 
programmes, medical education, research and administration are 
classified as curative expenditure. The remaining items (e.g. 
immunisation, public health, prevention of communicable diseases 
etc.) are categorised under preventive expenditure^. Private 
expenditure on health however conforms to the narrow definition of 
health expenditures. It covers only the private final consumer
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expenditure on health as reported in the National Accounts 
Statistics (NAS). There are reasons to believe that these figures 
are underestimates though the extent of underestimation is not 
known1.

Expenditures on health care by the public and private 
sectors are shown in Table 1J Together they formed about 2.9 per 
cent of GDP during the period 1971-75. It has increased to 3.35 
per cent during the next quadrennial period and remained stagnant 
thereafter. This being so, [the share of public expenditure on 
health increased steadily from 1.25 per cent of GDP in 1971-75 to 
1.8 per cent by the quadrennial period ending 1983] If the extent 
of underestimation of private spending on health had remained 
unchanged (which may not be an unreasonable assumption to make) 

[_this would imply a substantial increase in the role of government 
in providing health carej In fact, the income elasticity of public 
expenditure on health estimated at 1.35 was substantially higher 
than 0.87 estimated for the reported segment private expenditure 
on health. The inoome elasticity of overall spending on health was 
marginally higher than unity*. Rapid Increase in the rural health 
infrastructure during the seventies also indicates the possibility 
of increase in the role of government in proving health care.

/Acoordine to the Constitutional arrangement, health care 
comes under the jurisdiction of State Governments. Due to this, 
States' share in the total health spending has been substantially 
higher than that of the Central Government. States collectively 
spent about 77 per cent of public expenditure on health, excluding 
family welfare (planning) programme, in 1971-72. What is more 
interesting, this share has increased steadily to J90 per cent by 
the year 1982-83. This has happened in spite of greater 
involvement of the Central Government cm Family Welfare 
(Planning)programme. Centre's share in the population control 
programme has increased sharply from over 12 per cent in 1971-72
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to around 51 per cent by the year 1982-83. Rising share of the 
. States in health care expenditures in a sense, shows the 
increasing awareness of the need for better health services in the 
country^ provision of which at more disaggregated level will be 
responsive to peoples' preferences.

^  striking feature of States' expenditure on health is the 
existence of significant variations in the growth of health 

^spending per capita (at 1970-71 prices) in different Stately (Table 
2). Nevertheless, in all the states real per capita public 
expenditure3 on health grew faster than the growth of per capita 
State Real Domestic Product (SDP^ confirming the income elastic 
nature of the expenditures. In fact, on closer examination of 
Table 2, it is difficult to discern any systematic relationship 
between the growth of SDP and the growth of spending; feven in 
cases where SDP has stagnated or grew very slowly, public spending 
on health grew fairly rapidly!) This is further corroborated by 
the fact that the correlation between per capita preventive and 
curative expenditures with SDP was 0.23 and 0.54 respectively 
(Table 6) jNot only has the growth of public spending on health 
care been faster than the SDP, but also, in eleven out of thirteen 
States the growth has been faster than the total public spending. 
As between curative and preventive components, the latter grew 
more rapidly in tan out of thirteen States^

(jfcnother interesting aspect of the States' spending on 
health care is the lessening of inter-State inequalities in the 
level of curative expenditure. Thus, although, inter-State 
inequalities in the case of preventive expenditure remaining 
unchanged, due to the reduction in the inequalities in curative 
spending the inequalities in overall health expenditures have 
declined (last column of Table 2). While the recent emphasis on 
rural water supply and sanitation under the*National Minimum needs 
Programme' appears to have caused a spurt in preventive care
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expenditures, equalisation in the standards of medical services 
attempted by the Finance Commissions, since the sixth, seems to 
have resulted in the reduction of inter-State inequalities in 
curative health care expenditures])

III. Trends in Infrastructure, Medical Care and Mortality Rates:

Public spending influences the mortality rates mainly 
through the creation of medical and public health infrastructure 
and by ensuring its better utilisation. In this section, we 
review the expansion of medical infrastructure, the growth of 
medical care and the developments in mortality rates in the light 
of rapid the increase in public spending.

a. Infrastructure: Commensurate with the classification
adopted for public spending, health infrastructure can be 
classified as medical infrastructure - financed essentially by 
curative spending and public health infrastructure financed by 
preventive spending. The relative growth of these two components 
of infrastructure, therefore, depends not only on total public 
spending on health but also on how the resources are allocated to 
curative and preventive sides. While, hospital beds, primary 
health centers and sub-centers, doctors and paramedical personnel, 
can be taken as the main elements of medical infrastructure, water 
supply and sanitation can be considered as public health 
infrastructure. Out of these, information on . public health 
infrastructure is not available and hence the pattern of its 
growth cannot be examined. Data on medical infrastructure are 
obtained from Government of India, Health Statistics of India 
(renamed as Health Information of India since 1986).

In India, medical infrastructure is organised in a three tier 
structure-. At the apex are teaching hospitals, district and sub- 
divisional hospitals. This tier is usually located in urban areas
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and serves mainly the urban population and at the same time is 
intended to serves as referral hospitals for the two lower layers 
of health infrastructure. The second and the third tiers are 
located in rural areas serving almost exclusively the rural 
population. In the second layer, are the primary health centers 
which are expected to serve a population of about 100 thousand 
till recently. In the third layer are the sub-centers serving a 
population of around 10 thousand. In order to achieve the 
objective of the National Health Policy 1982 (Government of India 
(1982)), the Planning Commission has revised the norms for rural 
medical infrastructure to be achieved by 2000 AD (Government of 
India, (1981), p.368). The revised population norm for Primary 
Health Centres is 30 thousand and for sub-centres, five thousand.

Statewise growth of different elements of medical 
infrastructure depends upon the composition of curative 
expenditures and the variations in the cost of providing these 
services in different States. Cost of providing and sustaining the 
medical infrastructure can vary considerably across States due to 
difference in the density of population, topography and overall 
development of supporting infrastructure. Thus, in order to 
understand the impact of public expenditure on the growth of 
infrastructure,it is necessary to know the composition of curative 
spending as well as understand cost variations across States. 
Therefore, the effectiveness of a unit of public expenditure on 
any given element of medical infrastructure is likely to be 
different in different States.

The effectiveness of publio expenditures or, in otter 
words variations in the cost of providing and maintaining the 
infrastructure, can possibly be estimated if disaggregated data on 
the breakup of curative spending were available in sufficient 
detail. So far, no such information has been compiled and hence 
precise measurement of the impact of public spending on the growth
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of medical system (infrastructure) in different States has not 
been possible. Here we have only attempted to analyse the growth 
of medical infrastructure in different states and examine the 
relationship between different elements of infrastructure and 
curative public spending. Four items of medical infrastructure 
viz., primary health centers and sub-centers (FHCSCs), hospital 
beds, paramedical personnel and doctors employed in primary health 
centers have been selected for this purpose. These variables 
together, are presumed to measure both the availability and the 
handling capacity of the physical infrastructure. It will be shown 
in the next section that these variable are important in 
determining the level and pattern of medical care. Details about 
the levels of infrastructure available in different states and its 
growth are summarised in Table 3.

There has been a rapid— expansion in Primary health
centers and sub-centers (FHCSC) during the period under review in
all the States except in Kerala. As a result, the population as 
well as the area covered by theme fell sharply in roost of the 
States. Further, the level of inter-State inequalities in FHCSC 
showed a reduction over the time period. The coefficient of
variation for population per FHCSC fell sharply from 0.402, in 
1971-75 to 0.319 in 1979-83. However, this variation is higher 
than the variation observed in the case of curative spending.

In contrast to this, total population per hospital bed 
(FEUB) has increased in five States, remained stable in two and 
fell in the remaining six States. If one takes only the urban 
population per hospital bed, it has increased in six states, 
remained stable in three states and fell in the rest. Thus, there 
is no uniform pattern in the growth of hospital beds at the apex 
level. Due to these variations in the growth rates, there is a 
sharp increase in inter-State inequalities in population per
hospital bed.
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As in the case of FHCSC, availability of doctors in FHCs 
and paramedical personnel both in hospitals and FHCs improved 
considerably in twelve of the thirteen States. Tliough inter-State 
inequalities in paramedical personnel came down, they are still 
high as compared to other elements of medical infrastructure. The 
number of doctors engaged in FHCs also depict considerable 
variation across States; while in Kerala there are two doctors or 
more in every FHC, in Uttar Pradesh only 0.1 per cent of FHCs 
are manned by two doctors or more.

Among the four elements of infrastructure chosen for 
analysis, only population per hospital bed has high correlation 
(0.689) with the level of per capita curative spending. While the 
curative spending per area has -low correlation (0.56) with 
population per FHC, its correlation with average maximum distance3 
to a FHCSC is fairly strong (0.71) (Table 7). In fact, no clear 
pattern emerges from the correlation between public spending and 
infrastructure. This strengthens the contention that there can be 
substantial variations in the cost of providing these services. 
This issue requires careful examination which is however not 
attempted here.

b. Medical Care: As the health quality is assumed to be
measured by infant mortality rates (IMR), medical care is also 
measured in terms of medical attention at birth (MAB)S. MAB has 
two components, medical attention at birth in Institutions (MABI) 
and medical attention at birth under trained personnel (MABT). 
These variables are measured by the proportion of births taking 
place in the institutions or under the supervision of trained 
personnel to total births respectively. MAB, which is an 
important variable determining IMR, depends on the availability 
and accessibility of public medical institutions, the quality of 
services provided and the level of incomes and its distribution.
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Institutional care in the rural areas is almost exclusively in the 
public sector, while in the urban areas public hospitals account 
for a substantial proportion of the institutional care. For this 
reason, MABI is taken as a proxy to reflect utilisation of public 
medical infrastructure for medical care at birth. MABT is 
exclusively private sector care both in Rural and Urban areas. MAB 
which is the sum of MABI and MABT depends on the utilisation of 
both these segments of medical facilities.

Accessibility of public medical infrastructure and 
availability of medical personnel at the institutions affect the 
choice of individuals about the type of medical facility to use. 
Given the perceived quality of these two facilities, the choice 
depends on relative costs. Although, public medical infrastructure 
is virtually free, there can be indirect costs in terras of 
transport cost, queuing costs in terms of loss of wage income and 
some times even informal payments (Berman, Peter, et.al (1987) 
p.297). Costs associated with transportation and queuing 
essentially depend on the availability of infrastructure and 
medical personnel per 1020 population respectively. In view of 
this, existence of medical infrastructure p er se may not result in 
better utilisation of these services, unless, it also reduces the 
cost of demanding medical care at public institutions. Thus, the 
ultimate inpact of public spending on mortality rates depends not 
only on its effectiveness in providing infrastructure, but also on 
the utilisation rate of the infrastructure so created.

Growth of medical care Airing the period under review 
presents an interesting picture (Table 4). In all except two 
States, MABI increased considerably. As between rural and urban 
areas, MABI in rural areas increased rapidly in many States. But 
in a few states, which have witnessed a rigorous family planning 
drive daring 1975-77 period, the MABI fell sharply. Incidentally, 
those are the States with considerably low levels of MABI. Even
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in these States, MABI picked up in the post 1977 period. Due to 
this fluctuation, trend lines fitted for these States were 
insignificant. Rapid increase in MABI in rural areas is in 
conformity with rapid growth in rural health infrastructure in the 
recent past. In the case of MABT, except in three States which 
witnessed near stagnation in per capita real SDP, there has been 
an increase in the rest of the States.

One would expect the inter-State inequalities in MABI to 
decline, since there has been a fall in the inter-State 
inequalities in rural health infrastructure and curative
expenditures. This did not happen, perhaps, due to a fall in MABI 
in a few States associated with family Planning drive of 1975-77. 
Compared to the period 1971-75, the inequalities in MABI, 
increased sharply in quadrennial period 1975-79 and fell slightly 
thereafter. MABI still varied considerably across States with a 
minimum of 3.5 per cent in Punjab to over 51 per cent in Kerala.
Increase in inter-State inequalities in MABT over time can be
attributed to the increase in inequalities in real per capita SDP 
(Table 2).

c. Trends in Infant Mortality Rates’. Consistent with the 
developments in infrastructure availability and medical care, IMR6 
too fell in all except three States one of which is a more 
developed State (Table 5). However, the decline is not uniform 
across States. In a few States, low trend growth rates can be 
attributed to fluctuations in IMR, particularly during the period 
1975-79. As stated above, in a few States, MABI fell during the
period 1975-79 and in almost all those States IMRs too increased,
registering a fall in the subsequent quadrennial period. As 
between urban and rural areas, in five States, IMR in rural areas 
fell faster than or about the same rates as in urban areas. 
Generally, postnatal mortality rates (PNMR) fell faster than 
neonatal mortality rates (NNMR). In as many as eight States, Pit©
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in rural areas registered either a steeper fall or at the same 
rates as in urban areas. In fact, it is interesting to note that 
the fluctuation in IMR noticed with the fluctuation in MABI, are 
not found in the case of PNMR. Only the NNMRs responded to 
fluctuation in MABI. As regards inter-State inequalities, in the 
case of NNMR there is a falling trend and in the case of PNMR 
inequalities increased. It should be noted here that a similar
pattern was observed in the case of curative and preventive
expenditures.

IV. Impact of Public Spending, Infrastructure and Medical Care 
on Infant Mortality

There are very few studies on the determinants of inter
state variations in IMRs in India. Nag (1983) while studying the
differences in IMRs in Kerala and West Bengal, concluded that 
higher population density, better infrastructure and lower area 
per FHCSC in Kerala ensured better access to these facilities. 
This factor coupled with higher literacy rates and high degree of 
political awareness among the rural population explained 
comparatively better utilisation of health infrastructure and 
consequently lower IMRs in Kerala. Jain (1988) in a more 
comprehensive study of inter-State variations in IMRs in rural 
areas, categorised the factors determining IMRs into three levels 
- individual, household and village. He found that individual 
level factors play a strong role. Poverty and medical care at 
birth are found to be the most important determinants of NNMRs. In 
the case of PNMRs village level factors - better medical 
facilities and immunisation - seemed to have played a crucial role 
[p. 152]. Literacy, on the other hand, influenced the mortality 
rates through its influence on life styles and the take up of 
medical care [p. 150].
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The framework of the present study is different from the 
earlier ones, in that, it distinguishes between the variables 
which are influenced by public spending on health care and the 
rest which are essentially socioeconomic factors. In the former 
group, the study includes the level of medical care, 
infrastructure, and public spending on curative and preventive 
care. In the latter group, literacy, level of income (per capita 
real SDP) and nutrition (poverty) are taken into account. The 
poverty variable has also been used as a crude measure of 
inequalities in income in the absence of a better alternative 
measure.

Once the variables are identified, it is necessary to 
ascertain the exact path of causation to formulate a model to 
determine factors responsible for inter-State variation in the 
infant mortality rates. For this purpose, it is useful to examine 
how the different variables sought to be included in the model, 
are correlated among themselves. This information is presented in 
Table 6. Mortality rates in general have the strongest inverse 
cor̂ -elation with MAB, followed by per capita real curative 
spending and literacy. In the case of preventive expenditure, 
spending per area has better correlation with mortality rates than 
spending per capita. Among the infrastructure variables only 
population per hospital bed has a strong correlation with NNMRS. 
In general, distance to PHCSC has better correlation with 
mortality rates than other transformations (area and population 
coverage). With regard to medical personnel, doctors engaged in 
PHCSC exhibited a relatively high correlation. In general, the 
strength of correlation between infrastructure variables and IMR 
is lower than the correlation with public expenditure and medical 
attention as measured by MAB.
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Medical care variable too has strong correlation with 
literacy and public expenditure. A closer examination reveals 
that public spending per area rather than spending per capita has 
stronger correlation with MAB (which includes private care also) 
as compared to MABI which is almost exclusively public care 
variable. However, literacy exhibited higher correlation with 
both MAB and MABI. Although infrastructure variables are also 
correlated with medical care, their inter-relationship was much 
weaker as compared to literacy and public spending. Among 
infrastructure elements, average maximum distance to FHCSC 
exhibited stronger correlation with MAB.

It is interesting to look at the relationship between 
socioeconomic variables and the remaining variables. Literacy, is 
the only variable in this group which exhibited strong 
relationship with both medical care and mortality variables. 
Further, it has a strong positive correlation with per capita real 
curative expenditure and real preventive expenditure per area. 
This relationship leads us to infer that the impact of literacy on 
IMRs is much more fundamental than what was believed earlier. Till' 
now, the widespread belief has been that it has a strong influence 
on the use of medical facilities. But, in the light of its strong 
association with the level of spending,one can hypothesise that 
with higher literacy rates the perceived need for health care 
increases and at the same time the need gets articulated better in 
the political process. This, in a democratic society, influences 
the level of resources spent on health care which is perhaps the 
roost important element of minimum needs. This hypothesis needs to 
be pursued more rigorously to test whether literacy has a strong 
influence on budgetary allocations. In contrast, per capita real 
SDP and poverty have very little correlation with infrastructure, 
medical care and mortality variables.
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The above disoussion brings into light the following 
inter-relationships among the variables. Level of public spending 
and MAB seem to have strong influence on IMRs. In the case of 
preventive spending, expenditure per area seem to have stronger 
influence than per capita spending. This suggests a strong 
possibility that density of population may be an important 
variable in determining the effective cost of providing 
preventive care. Among infrastructure variables, accessibility in 
terms of distance from PHCSC seem to be more important than 
population coverage. This in fact, is consistent with the findings 
of field level studies [Bose A., and R.P. Tyagi (1982), p.116]. 
Among socioeconomic variables, literacy is the only variable which 
has significant influence on all other variables under 
consideration. In particular, it has a strong direct influence on 
the level of public spending on health care.

Although literacy rate is found to be inversely 
correlated with mortality indices, its influence cannot be 
construed as direct in the presence of its strong correlation with 
medical care as well as the level of public spending. Its 
causation seems to operate through the utilisation of medical 
facilities and determining the level of public spending. Even in 
some earlier studies, the influence of literacy on mortality rates 
was found to be indirect (Jain, A. (1988) and wood, Richard H. 
(1988). Whereas in the case of MAB and public spending, the 
causation can be construed as direct; for they broadly reflect the 
quantity of medical care utilised and its quality respectively.

Given these interrelationships, a composite model for 
determining the factors influencing medical care can be formulated 
in the following manner. For assessing the impact on IMR, neonatal 
and postnatal mortality rates are studied separately as the 
factors influencing these two segments of IMR and their strength
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of causation is likely to be different (Jain, A (1988) and 
Visaria, Leela (1988).

NNMR = f(MAB, RCURE, PVRTY )
PNMR = f(MAB, HPREV, PVHTY )
MAB = MABI + MABT
MABI = f(BFHC, PFHB, PPMP, DCPHC, CONEXP, LIT )

( 1 )
(2)
(3)
(4)

MABT = f(SDP, PVRTY, DPHC, PFHB, PPMP, DCPHC, CONEXP,LIT ) (5)
Alternatively

MAB = f(SDP, PVETY, DPHC, PPHB, PFMP, DCPHC, CONEXP,LIT ) (3)

where NNMR is neonatal mortality rate; PNMR postnatal 
mortality Rate; RCURE is per capital real curative expenditure; 
RPREV per capita real preventive expenditure; PVRTY per cent of 
poor people in the population (poverty); MAB total medical 
attention at birth; MABI medical attention at birth in 
institutions; MABT medical attention at birth under trained 
personnel; SOP per capita real state domestic product; DPHC 
maximum distance (transformation) * from FHCSC; PFHB population per 
hospital bed; PFMP population per para-medical personnel; DCPHC 
per cent of FHCs with two doctors or more; CONEXP per capita real 
expenditure on purchase of commodities (within health 
expenditure)7; and LIT literacy.

neonatal mortalities as a function of MAB which is supposed to 
reflect the quantity of medical care, RCURE the quality of medical 
care (for NNMR), RPREV to reflect the level of availability of 
iiOTunisation, water supply and sanitation (for PNMR) and nutrition 
status (PVRTY). The third equation defines total medical care as 
the sum of medicare at the institutions which is predominantly in 
the public sector and under trained personnel which is conpletely 
private medical care. The subsequent two equations determine MABI 
and MABT. As noted earlier, variables which influence

The first two equations in the system determine post and
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institutional (public) care also influence private medical care
(under trained personnel) by altering the relative prices of
public and private medical attention. Accessibility of
infrastructure (DFHC and FFHB) queuing costs in (as reflected by
(FFMP, DCPHC), and the possibility of obtaining free medicines 
(CQNEXP) in public institutions has a strong bearing on the 
choice of going for private medical care. Therefore, these 
variables appear in both the medical care equations. Literacy, 
which is found to be an important determinant of medical care has 
been included in both the equations. In addition, SDP and PVRTY 
appear in private care equation to measure the impact of incomes 
and income distribution. In the alternative specification, the 
distinction between Public and Private care has been dispensed 
with and the total medical attention is determined in the third 
equation itself using all the relevant variables.

This composite model has been estimated using two stage 
least squares (TSL) to take care of simultaneity in the case of 
MAB. Estimated equations did not show serious problem of 
heteroscedasticity but there was a problem of serial correlation 
which can be attributed to the exclusion of some socioeconomic 
variables which have a bearing on mortality indices. To take care 
of this problem the the equations have been reestimated using two 
stage Cochrane Qrcutt method (TSC)®.

The results presented in Table 7 show that medical 
attention at birth and the level of public spending have a 
significant inverse relationship with neonatal mortality rate. 
Poverty and preventive expenditure per capita however, turn out to 
be insignificant. These variables under TSC method explained 
around 70 percent of inter-State variations in mortality rates.

In the case of determinants of MABI (medical care at the 
institutions) and MABT (private medical care) all the coefficients

17



except RPMP yielded expected signs under TSC method. The 
coefficient of this variable is, however, statistically not 
significant. The expected signs for FFMP, PFHB and DFHC are 
negative in MABI equation and positive in MABT equation as higher 
population coverage and greater distance from FHCSC imply higher 
accessibility and queuing costs and hence, lower demand for 
medical care at institutions. Similarly for DCPHC the expected 
sign is positive for MABI equation and negative for MABT equation 
as larger number of doctors per FHC is expected to decrease 
queuing costs in the institutions and at the same time increase 
the quality of services provided. This coefficient has yielded the 
expected sign in both the equations and is significant. The 
expected sign for literacy is positive. This variable is 
significant only for MABI. Level of income and poverty also 
yielded expected signs and both were significant.

Broadly, literacy is the roost important variable 
determining the utilisation of institutional care although, it 
seems to influence private medical care as well. Among 
infrastructure variables, number of doctors per FHC and population 
per paramedical personnel seem to have stronger influence on 
medical care at institutions. Although these two variables showed 
correct signs in the case of private care, their influence on it 
seems to be negligible. Private care, however, is very sensitive 
to the level of incomes, poverty (interpreted as a proxy for 
income distribution) and public spending on commodity purchases in 
the health budget (availability of medicines in public 
institutions). The explanatory power of medical care equations was 
91 per cent and 78 per cent respectively for MABI and MABT.

It can be seen from the above discussion that the 
infrastructure variables determining medical care in general act 
in opposite directions while determining the private and public 
sector coiqponents of total medical care. Thus, the net result of
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these opposing forces determine the overall influence of 
infrastructure availability on medica] care. Estimation of the 
composite model without distinguishing between private and public 
medical care shows the net effect of infrastructure on overall 
medical care. Results of the re-estimated model are given in 
Table 7. In this case, it would be difficult to say a p rio r i, the 
expected signs for the coefficient of MAB equation. If the signs 
follow the pattern one expects for public care, the implication 
would be the overall improvement in MAB when the public 
institutional infrastructure expands. The signs of the 
coefficients obtained for MAB equation exactly followed the 
pattern expected for public institutional care indicating the 
possibility to improve the overall medical care by expanding 
medical infrastructure. Further, both the population coverage of 
infrastructure, distance from PHCSC have negative and significant 
coefficients, and doctors per FHC has positive and significant 
coefficient. This clearly indicates the possibility to improve MAB 
by enhancing the level of infrastructure. . While literacy and 
poverty have significant inpact or? MAB, the level of income (SDP) 
variable has statistically insignificant impact on medical care. 
The variables considered in this study explained around 80 per 
cent of inter-State variations in medical care.

V. Conclusions

/_The role of public sector in the provision of health 
care has increased during the Seventies with public expenditure 
responding faster to changes in income than the reported segment 
of private spendingT] In fact, the income elasticity of private 
consumption expenditure on health care was less than unity. Within 
the public sector, the share of State (provincial) Governments has 
increased during the seventies. There is, however, considerable 
variation in the growth of real per capita public spending across 
States. But in all the States, per capita real public spending
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grew faster than real per capita State domestic product and in 
eleven out of the thirteen States covered by this study, public 
spending on health grew faster than the total public spending.

Commensurate with the growth in public spending medical 
infrastructure too expanded rapidly^ particularly in rural areas. 
However, there is no systematic relationship between the growth of 
public spending and expansion of infrastructure in different 
States, indicating the possibility of considerable inter-State 
cost variations. But creation of infrastructure does not seen to 
have resulted in its better utilisation. Perceived need and 
relative costs in public institutions and private care determined 
the utilisation rates and consequently the overall medical care. 
In this context, the level of literacy was found to be important, 
exerting considerable influence on the perceived need for medical 
care. Thus, the ultimate impact of public spending appears to 
depend not only on its effectiveness in creating the 
infrastructure but also on how best the infrastructure is 
utilised.

Medical care at institutions has increased fairly 
rapidly during the period under review. The increase has been 
particularly impressive in rural areas. Infant mortality rates too 
fell in many States mainly on account of a sharp fall in postnetal 
mortality. Neonatal mortality however fluctuated in a few States; 
rising sharply during 1975-79 the period in which medical care in 
the institutions fell. In a large number of States, mortality 
rates showed a faster decline in rural areas which was probably 
due to the increase in medical care brought in by rapid expansion 
of rural health infrastructure during the seventies.
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Results of the composite model show that medical 
attention and the level of public spending played a significant 
role in determining the inter-State inequalities in infant 
mortality rates. In contrast, poverty levels showed no significant
r-----— ____________ __ _______ ,impact. Choice of medical care from public and private sources is 
found to be sensitive to infrastructure variables and the level of 
literacy. In particular, accessibility and manpower availabilities 
in the public medical institutions had an important bearing on the 
utilisation of public institutional care as well as overall 
medical care. Private medical care, on the other hand, was 
sensitive to the level of income and its distribution and public 
spending on corcnxxiity purchases in the health budget. Among 
socioeconomic variables literacy had a strong influence on 
utilisation of public medical infrastructure. In particular, there 
was a positive association between literacy and public spending 
indicating the possibility of it having an influence on budgetary 
allocation of resources to health care. This issue needs to be 
looked into carefully. The results strongly suggest that 
infrastructure utilisation rates can be improved considerably if 
the resources are allocated in a manner that would reduce the 
costs of utilising public infrastructure.
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NOTES
It is very likely that the reported private final 

consumption expenditure on medical care may be an 
underestimate for the following reasons. First, private 
final consumption estimates of expenditure on medicines as 
reported in the National Accounts Statistics (NAS) are based 
on the National Sample Survey on consumer expenditures which 
reports the expenditure on various consumer items. For this 
reason, expenditure on medicines met by the employers in the 
case of private and public enterprise sector workers who are 
not covered by the Employees State Insurance Scheme is not 
likely to be reported in these data. Second, even in 
doctor's fee component of private final consumption 
expenditure on health there is an element of under 
estimation. NAS first estimate the total personal incomes 
of medical professionals independently, using the incomes 
reported to the Income Tax Department. From this, income 
accruing from public sector by way of salaries is deducted 
and the rest is treated as accruing from private final 
consumption expenditure. In view of wide spread under
reporting of incomes (NIFFP (1985)), particularly by the 
self employed professionals, there is an element of 
underestimation of medical professionals incomes and hence 
private expenditures an doctors fees.
Details of the equations fitted to estimate elasticities 

are:
1. log GE = log - 8.93 + 1.351 Log GDP, R2 = 0.97

(18.8) DW = 1.87
2. log PE = log - 2.28 + 0.868 Log GDP, R2 = 0.97

(18.2) DW = 1.13
3. log TE = log - 4.78 + 1.099 Log GDP, R2 = 0.98

(17.8) DW = 1.67
where GE, PE, and TE are government expenditure, private 

final consumption expenditure and total expenditures 
respectively. The values of t-statistic are given in 
parentheses.

Various conpanents of public spending on health have been 
deflated by appropriate prioe deflators (Eg. salaries 
and wages by consumer prioe index; buildings outlay by 
national income defaltor for construction sector and so 
on).

Distance transformation of the area covered by FHCSC is done 
by equating the area covered to a hexagon of the same



5. These data are obtained from Sample Registration Systems
(SRS) published by the Registrar General of India 
(Government of India).

6. IMR data have been compiled from SRS published by the
Registrar General of India. These data are fairly 
reliable (Jain, Anrudh, 1988, p.135) and comparable 
across states.

7. Data on commodity purchases are obtained from the
unpublished worksheets made available by the CSO.

8. One interesting observations is that the values of
coefficients by and large remained stable for roost of 
the significant variables irrespective of method of
estimation. This seem to suggest stability in the
estimated coefficients.

area and then by obtaining length of its side.
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T i H . 1 2

ftr Catita M ile  b w U tin  u l State hm tje N k I 
(it cots tu t irleu )

Varlakle \ StatesI in 1H ON m m in ni m oil H I W TUI in IU I C.l.

Ceratlvc (It.) m i-75 4.21 3.57 5.11 h i 4.27 1.71 5.11 3.4 3.1 5.17 5.11 1.7 2.11 4.12 1.21
19T5-7I 5.32 4.44 1.31 1.34 1.44 M l 5.57 4.33 4.75 7.21 5.11 7.43 3.22 5.14 I  251
1ITS-I3 IN 4.1! 7.11 1.17 1.51 1.41 1.15 4.11 S.M l.N 1.31 7.91 4.15 I I I 1.247
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1171-13 4 .51 3.11 1.22 7.M 3.17 5.43 7.31 5.37 4.H 4.1} M l 3.11 3.11 5.11 I.3T4

Treti Sroftk late 7.M I I I 4.72 1.14 2.31 1.7 S.l 1.3 1.1 143 1.24 M2 M l 1.21 -

T eu ld i.) 1171-75 M3 5.TI 1.44 111 1.12 11.12 M l 1.7 l.N 11.14 11.41 1.91 4.34 1.24 1 274
1175-71 111 1.14 11.11 11.74 I.M 13.21 11.15 7.21 7.W 12.52 11.11 1.15 5.23 1.14 1.245
1171-13 ll.S I 1.31 13.13 14.53 1.13 14.11 14.34 11.23 11.41 13.11 11.22 11.77 7.N 11.11 1.231

Tr*»4 (roetk hte 

Per ciflte State Doeestle

5.17 4.47 4.11 4.11 4.21 2.54 4.T 5.35 1.41 3.12 5.52 3.37 1.15 4 71 1.271

Prelectds.) 1171-75 514 545 122 157 I* H I 774 4N 413 lm 573 513 4H 141 1.327
1175-71 M7 541 Ml 125 111 5#T It l 412 451 1211 571 512 471 IH 1.327
1171-13 M5 542 111 1141 715 121 IH 5N 512 13M 517 151 414 722 S. 311

Tnri Srottk hte 1.54 I I I 1 2.21 2.31 1.41 1.54 2.15 1.41* 1.47 3.11 -•.11* 1.27 1.17 - -

Tetri leeltk b»- lttl-TS 1.17 l.N 1.15 1.14 l.N 1.IT 1.21 1.31 1.32 1.12 1.12 1.51 1.14 1.27
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K t ceat e( iff 1ITI-IJ 111 1.53 1.55 1.4 1.34 2.17 1.45 2.15 2.14 M t 2.N 1.11 1.41 111

lealtk Iq- 1171-75 1.53 1.15 1.15 7.2 I.T7 11.57 1.14 1.72 7.11 7.23 11.74 1.34 1.37 1.35
•eiltere at a 1175-71 9.14 1.31 1.75 7.27 M l ll.H 7.14 1.51 1.55 7.55 11.71 M4 1.74 I.C7
ter ceat ef total 
life iiltere

1171-13 1.12 7.51 1.41 1.12 7.31 11.21 1.54 M2 1.42 7.33 12.51 1.34 1.14 M l

lotea: • M le itu  tlwt tte tm i troftk rite l i  statistically Mt slpifleaat it  I I I  1m l; C.T. it coetficleit of u rlitlo il.
I  List of States li  ih ti 1» tke Inertia.

Source: h id  01 tke seines M lcateJ la Takle 1.
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t i(u  )

lafras trie tire

Variable \ StatesI tn IS I GOJ I I I m II I H I m Oil PHI IM m IN m . C.f

Itra l ropolitloa 1171-75 11311 2)531 11413 1N55 11471 11171 11521 12111 1N80 1147( 15417 1)84 15134 13391 1.412
covert ky eack 11T5-TI 11134 21314 1I2M 11001 1114 11211 11141 11735 11132 11251 1341) H I) 11755 1221) 0.4W
ncsc llt!-J2 1141 17531 N75 1512 7151 11435 1114 1128 8821 5711 11381 7)15 78)7 )145 1.3185

Urea eo*ered 1)71-75 12) 151 in 54 II 21 17 141 11 53 231 3) 57 K 0.5!)
tr ncsc 1175-71 71 13< N 51 74 2f II 121 71 41 113 41 41 81 1.512
(S«. Ml 1171-82 57 71 74 37 51 1) II 73 58 23 141 35 25 51 1.577

la ilm  Jlstaice 1171-75 5.1 5.1 4.7 3.5 4.4 2.2 4.7 5.7 4.2 3.4 7.1 3 3.5 4.4 0.301
t« ncsc* 1175-71 4.2 5.5 4.5 3.4 4.1 2.1 4.4 5.2 4 3.3 1.4 3 3 4.1 0.281

1171-12 3.8 4.1 4.1 2.1 3.4 2.1 3.1 4 3.1 2.3 5.1 2.7 2.4 3.4 1.285

trtei popslatloi 1171-75 m 221 441 2)3 3N in 425 414 115 351 211 413 331 323 1.21
per hospital 1175-TI 337 214 4H 317 315 IN 352 509 228 271 277 33) 352 311 1.313
M 1)71 12 3)4 232 411 423 311 115 335 7W 311 119 1(5 411 341 341 0.482

fellatio* for 1171-75 2415 3171 5255 17211 3122 m s im 3718 74)1 III 3117 1151 7315 4525 9)11
■cdlcil oerson- 1175-71 2311 341) 4411 II2TI 3112 1711 1145 3444 1)2) 134 3313 1*77 1312 3718 0.737
•el(«icl doctors)UTJ-82 2HI 337) 2731 3111 2154 1115 145 2534 53)2 511 2512 885 4181 2481 1.578

fercMttfe of 1171-75 71 34 14 N II IN 15 11 ,12 58 22 )l 1.1 15.5 0.541
m s iitk  z 1175-71 H 14 15 71 53 IN IN 82 55 85 31 18 0.1 71.8 1.41
doctors or lore 1171 -82 1) II 11 II 7) IN 1) 11 85 8) 57 )l 1.1 78 1.34)

n m  norm n th
hral populatloa cotora- -7.21 -5.17 -2.15 -2.51 -4.21 1.24 314 -1.55 -3.25 -8.12 -3.54 -1.51 -8.27
ie of ncsc
Irea cowred hr nCISC -8.(5 -1.4 -4.13 -4.44 -5.14 -1.12 -4.57 -1.21 -4.84 -).82 -5.15 -2.73 -1)3
la ilm  dlstaice to -4.43 -4.23 -2.17 -2.21 -3 -1.57 -2.33 -4.17 -2.33 -4.11 -2.11 -1.35 -5.15
fflCSCW
fopilatloa pert (Iria i) 3.35 1.14' i.n 4.27 2.H •4.1 -3.35 4.1) 5.15 -13.48 -7.22 -1.18 f .34
kos'ltal bed (Toun 1.41 1.12* 1.15* 2.15 1.22 -5)1 -4.47 2.7 2.12 -14.82 -1.14 -1.14* -2.25

fopilitloi ftt aodicil -2.0) 1.(3 -7.41 -11.4 -1.13 -1.5 -2.11 -4.15 -3.15 -3.17 -4.32 -3.71 -1.(1
persoaael (eicl.doctors)

lotos: < Indicates tkit tke tread (rootk rite is statistically lot sip iflca it it  in  level; C.T. is coetficleit of Tirlitloa. 
I  lis t of States is flies la the Ipfeidli.

Soiree: Goferaieat of Iidla, h ilt l S titlitle i nf lad li/lottt t«famtia» at lu lli (slice ISIS), le i Delhi: lareao of ledlcal latelllfeace (various series).
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m u «
ledlcal Itteitioi it llrtk

Variable \ States! i n 1SI OtJ 111 m (II m i n Oil n i I1J T U o n llil C.T
IastiUtionl 19T1-T5 ii.i 1.6 12 2.2 15.1 11.1 22.8 9.1 T.9 2.T 4.9 21.2 3.6 11.9 1.714
(t) 111 areas 1375-79 12 7.J 14.2 2.1 11.5 39.2 25.4 l.T 4.1 2.6 2.1 31 2 12.9 1.916

19T9-I3 16.2 15.S 14.1 T.9 19.1 51 2T.T l.T 5.1 3.5 4 32 4.6 16.2 1.851
Triiaed (t) 1971-75 11.5 9 5 1.5 19.1 15.1 21 5.9 1 15.5 14.4 8 8 18.1 15 14.6 1 546
111 areas 1975-79 12.4 7.7 7.T 24.6 11.8 19.1 1.5 5.9 12.1 35.8 1.2 IT. 1 11.1 13.8 1.632

1979-11 11.( T.5 ITT 48.4 15 11.T 8.4 1.5 11.1 41.4 11.3 IT.2 21 11.9 1 699
Tread Groith lates
lexical itteatloa
(ajlastitutional
ill areas 5.2 1.4 2.1 16.1 1.1 5.1 2.5 1.1* -5.8 2.5* -3.1 5.4 1.4*
laral areas 5.7 12.2 1.1 1T.1 1 1.6 T 1.2* -11 5* -3.1' 7.2 2.7'
Irka* areas 4.9 1.6 1.1 11.5 18' 4.2 l.T 1.2 -1.1 l.T* -1.6 2.4 1.4

(b)Traited
il l areas 5.1 -4* 12.5 12.1 111' -4 4.6 1.5* -2.T 2.9 4.2* 1.9* 2.9*
Ural areas 9.2 1.7* 14.5 1T.1 181* -1.1 1.1 1 -2.T l.T 1.6 1.6 7.2
Irkai areas -2.4 -4.8 4.1 1T.1 -1* -1.1* 1.4 -4.2 14 1.4 12.2 -1.5* 2.6

Dotes: * Iidicites that the treid jroath rite is statlstlcalijp lot slplficaat it 111 leiel, C.l. Is for coefficleat of nriitioi.
I List of Stites is gitea ii the ippeidii.

Source: Goteraaeat of Iidia, Sn»le teilatratloa Ststaa. let Delhi: leiistrir Seieril of Iidia (nrlogs issoes).
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Tim 5 
lo rU lltr Iidlcators

Tarlakle \ States! M IS I CU I I I m m H I in Oil m IIJ T» m m i C.T.

Iafait lortilltrlJTl-TS IM S 131.8 151.7 13.1 91.5 51.3 112.1 143.3 131.3 111.3 130.8 112.1 179.3 119.5 1.211
late 1IT5-TI 121.1 12$.3 141.1 112.1 13.5 41.7 11 .f 145.1 13! 1 117.1 144.7 117.5 181.3 118.9 1.278
(111 arees) 1171-13 H I 113.1 115.1 11.4 TU 37.T 77.1 141.1 139.1 84.1 114.1 91.5 154.7 IN .9 9.314

Reetatal UT1-T5 IT.4 fl.T 71.1 41.T 51.1 34.1 W 75.2 77.7 55.1" 71.1 51.5 95.1 12.3 9.329
lortalltr 1175-7! 12.8 75.1 12 9 14.1 54.1 31.7 59.1 78.1 71.1 53.7 12.2 81.9 91.5 19.4 1 254

IITI-13 82.1 It. 4 72.1 11.T 41.1 21.7 52.1 79.1 11.5 48.1 11.2 ll. l 93.4 12.1 1.271

fostaatal 1171-75 42.1 S l.l 73.1 41.3 35.4 24.3 42.1 111 N.8 53.5" 59.6 81.4 84.2 57.2 1.328
b rta lltr 1175-7! 39 .C 41.4 57.1 47.4 21.5 11 32.4 11.2 t i l 53.3 82.5 41.4 81.8 49.5 1.344

19T9-93 28.1 37.1 43.8 3T.7 23.1 11 25.1 M l 51.3 35.8 43.5 31 4 81.3 31.1 1.412

M  Sroetk lates
111 area -2.5 -3.3 2 9 I. l ' -3.1 -5.4 -3.4 -1.3 I.l* -2.9* -2.1 -2 8 -1.9
hral area -2.4 -3.5 -2.4 1. 4* -2.1 -5.4 -3.2 -1.2 1.2* 2 8* -2.4 -2.3 -1.9
Irku area -3.2 -2.1* -1.4 -1.1* -2.9 - If -4.5 -1.1 -1.7 3' -4.4 -3.2 -2.2

kM ilal
111 area -1.9* -2.2 -1.1* 3.4 -1.1 -3.5 -1.7 1.7* l.5» -1.3 -2.1* 2.1 -13*
hral area -l.T* -2.3 -1.1' 3.5 -1.1 -3.4 -1.3 I.l* I.l* -1.7* -1.1* 3.5 -1.2*
Irkaa area -1.4* -t.4 1.2* 1.9« -2.3 -5.1 -3.1 1.2* l.l» -1.7* -3.9 -2.9 -1.7

fsstiatal
111 area -5.4 -4.1 -4.4 -1.7« -5.1 -9J -1.4 -1.5 -I.3* -4 1 -3.4 -8.4 4 1
hral 5.5 -5.1 -4.4 -1.3* -5.2 -1.1 - II -1.4 -1.4* -4.2 -3.2 -9.3 -3.9
Irku area -1.1 -4.4 -3.3 -4.3 -3.7 -f.l -5.7 -3.4 -4.3 -4.3 -5.2 -3.1 -4.1

Crtde liit t  lite
111 areas 1171-75 15.7 17.3 15 11.1 12 I. l 12.1 ll. l 17.4 11.4 15.1 14.4 21 2 14.1 1.227

1975-71 14.3 14.5 14.1 13.1 11.5 7.7 11.5 17 ll.l 11.1 15.3 14 21. ( 13.9 1.221
1979-13 11.4 12.1 12.2 ll. l 9.1 I. l 1.7 15.5 13.8 1 13.5 ll. l ll. l 111 1.224

Tre*4 jrmtk rates
111 area 3.1 -4.2 -2.1 • I* -2.7 -3.1 -3.2 -1.1* -2.1 2.1 -2.3 -2.7 -3.3
hral *rea 3.5 -4.1 -2.1 -f.l* -2.1 -3.2 -3.1 • I* -2 9 -2.1 -2.4 -2.9 -3.2
Irkai area 4.8 -3.2 -2.4 -1.7 -2.1 -2.4 -3.1 -1.1 -3.2 -2.8 -1.5 -1.2 -3.4

lotes: * ladleatei that tie trei4 |m tk rate li ititlitle illr  let s lfliflca it it  in  level; C.T. Is coefficieit of rartatiei. 
I  List e( States is firei li tie Inealli.

** Istiiate l.
Setrce: Sim  as Takle 4.
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T i l L l  I

CorreUUj at Ptblic Iipeidituie, Infrastructure aid lorality

Crude Infant leoiatal Post- Total ladlcal State Popela- Poptla- lU jiiu  Popula- Per ceat Literacy
deatb aorta- aortality letal aedical attaa- doaestic tioa par tloa par diitaace tioa per of PKs
rite lity ■orta- attei tioa product hospital PICSC troa para ■itb ud

rite nty tioi at blrtk bad PICSC aedical Uo
at laatlta- pano- doctors
birtt tieaal uel or aore

Real curatiie expenditure per capita -I.T -•73 -M9I -MSS 1.743 1.544 1.537 -1.(19 -1.379 -1.517 -1.317 1.529 1.(49
letl preteatite eipd. per capita -1.4 -I.S -1.227 -1.31 I.1S7 1.171 1.399 - - - - - I.1K
Seal curatiie eipd. per area -l.f -f .67 -MIS -•.559 M47 1.714 1.221 1.221 -1.563 -I.7H -1.21 1.331 1.654
leal prefeatife eipd. per area -(.( -MS • 647 -1.5(7 M IS 1.514 1.341 - - - - 1.774
State Doaestic Product -1.5 -1.31 -1.37 -1.332 I.4M - IN 1 -1.499 -1.176 -1.276 -0.146 1 2(9 1.235
Literacy -1.6 -1.72 -1.725 -MIS 1.76 1.112 1.235 -1.529 -1.146 -1.54 -1.366 1.479 1
Population per hospital bed l. l I.C6 1.(43 (.577 -1.592 -1.412 -1.419 1 1.231 1.346 1.306 -1.337 1.579
Populatioi per PICSC 1.2 1 IS 0.194 l l l ( -1.321 -1.112 •1.171 1.1(1 1 1.591 M17 -1.199 -1.146
Irea covered by PICSC 1.4 •.36 1.349 1.33 -1.(41 -l.3S( -1.21 1.291 1.519 IM S 1.125 1.209 -1.4(44
laiiaua distaice of PICSC* 1.4 1.41 1 412' 1.359 1.715 -1.391 -1.271 1.341 1.591 1 M SI -1.179 1 54
Populatioi per paraaedical persoaael 1.) 1.31 1.231 1.341 -1.417 -1.445 -1.141 I.3N 1.117 M SI 1 -1.292 1.361
Per ceat ot PICs litk  2 doct.or aore - l.( -1.63 -1.1 -1.514 1.451 I.5S1 1.2(9 -1.337 -1.119 1.171 -1.292 1 -1.479
Poierty 1.4 1.25 1.191 1.27 -1.249 1 2N -MSS 1.32 -1.154 9.149 1.131 I.N5 -I.K9
Total aedical atteitioi at birth -1.7 -1.721 -1.645 1 I.T1 I.4N -1.592 -1.321 -1.705 -1.417 1.451 1 76
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TtBLI T
Itfrtjjlo t Itu lti of tin CoiposiU lodel

»irl»bl«\»nutloi
TSl TSC TSL TSC

t i l l phi IUI HIT HU rui l i l l HIT 111 Ml

CouUit m i in .2 i -5.H 4.2* T1.41 111.13 -2.IT 1.11 42.1 44.5

I I I -1.554 -I.K3 -1.541 -1.(15
(I.M ) (I.M ) K .M ) (I.M )

K ill -3.111 -2.132
(I.M ) (I.M )

in n -1.511 -I.MT
(1.115) (1.251)

nm I.1M 1.134 I.MT 1.1(1
(I. Ill) (I.TI5) (I.M )

f f » i .m I.M 1147 • M3 -• •TT -(.M2
(M il) (I.T II) (1.135) (9.932) (f.M ) (f.M )

r n i I .M i .m -I.1M (.352 -•.29 -(.13T
(M M ) (I.TII) (•■539) (•.134) (•.•11) ((.431)

one I N I 1 2M -5.I1T -4.141
(M IS) (1.922) (I.M ) (I.M )

KMK i .m -I.MT MT5 • 135 M52 M 4(
(I.M ) (•■MT) (M 4I) (•4T1) (•.•10 (•. IT4)

coinr •.111 -2.5M ICTI -1.121 • T5T IT IS
(MM) (I.M I) (MM) (I.M2) (MT3) ((.2T()

SDP M2T 1129 • M l (M 3
(I.M ) (•.M l) ((.M l) ((.5M)

n m -1.123 • 259 -(.124 -(.111
(••11!) (•■•44) (MTI) (•.*«)

LIT 1.51! (.M2 1.51! 1.131 (.40 1.434
(I.M ) (M!T) (IM ) (•33f) (I.M ) (I.M )

Is. of okiirfitiot 151 151 151 151 151 151 151 151 151 151
l> 1.541 I.4T I.M l.4T( I.T3I 1.112 1.911 I.T II I.T II 1.913
1 IJ.TT 41.TT M.2I ».M 131.(4 121.12 215.4 T9.65 T4.31 122.11
N •.TCI I.IH • 3*4 1.522 2.21 2.23 1.99 2.12 • 153 1.9TI
NO M4T 1.(53 • 946 • T92 1.599

llp rti l i  tuH tkim  Iw b  tiiiifie u e t 1«««1
I(: ( I. I I) , (1.15) deiott ilp lflctice  it  1 per cut ud 5 ttt cut rufectlrtlr.
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APPENDIX 
LIST OF STATES

APR Andhra Pradesh 
ASM Assam 
GUJ Gujarat 
HAR Haryana 
KTK Karnataka 
KER Kerala 
MHR Maharashtra 
MPR Madhya Pradesh 
OR I Orissa
PNB Punjab 
RAJ Rajasthan 
TND Tamil Nadu
UPR Ottar Pradesh
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