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CHAPTER - I 



INTRODUCTION 

1. Health; An Individual and Social Need 

In the broad spectrum of human needs, sound health is 

perhaps the most illuminating one. Good health condition is 

regarded as a very important index of social development 

attained by a people. On the contrary, ill health kills all 

the positive elements of human life. An unhealthy person can 

seldom emancipate himself from the grip of pessimism and 

therefore, scarcely have a positive attitude towards life. 

It is held by a number of great minds that the philosophy 

of Nietzsche was largely a product of his strong vivacity 

and invalidness —his disabled vivacity led him to discover 

"will to power" which gave a philosophical and ideological 

support to Nazism and the resultant cruelties and World 

War II. 

Psychologists are of the opinion that good health con­

duces the man to take positive attit̂ lde towards life, ensures 

cooperation and enhances the sense of benevolence. K. J. 

Arrow in his "The Limits of Organisation" goes a long way 

to argue how a positive attitude towards life, cooperation 

and the sense of benevolence work as an economic resource. 

One would agree,therefore, that good health condition of 

the people is conducive to obtain the vintage of happiness 



and thereupon, the economic development of a coiintry. Fur­

ther, good health conditions are conducive to greater pro­

ductivity of the working force. It is no wonder, therefoi«, 

if the modern art of public or state management attaches 

a great importance to develop health facilities in the coun­

try. 

But the phenomenon of the interest taken "by social 

scientists and public policy makers in the issues of public 

health and medical care are recent in origin.-̂  Earlier it 

was left to the medical professionals who, in fact, took 

advantages of the situation and did not think wide in the 
I, 

national interest. Therefore, the social planners now 

believe that the government has the responsibility to foster 

health of the citizen —in fact, the public health has 

become a public good. Enough evidence has been found to 

prove that ill health is economically wasteful^' and the 

State must take it up in a very sincere sphere of public 

policy. The World Health Organisation (WHO) has very catego­

rically pointed out that ill health invariably makes people 

hopeless, dejected, lethargic and disrespectful to law and 

moral codes of conduct. It is imperative for the State, 

therefore, to strive for the better public health. 
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2. Definition of Health 

More popularly, health is defined in negative teirosj 

the absence of physical and mental disorder and diseases. 

WHO has given a positive definition, "It is a state of com­

plete physical, mental and social veil-being and not merely 

absence of diseases." In one of the leading works on medi­

cal science in the ancient India a healthy person is defined 

(of course in the standard medical terminology of ancient 

India) thus: A 'Swastha' (healthY) person is in the state of 

'malakriya' and a balance among three Doshas, three Agnis 

and Seven Dhatus, and his Mana, Indriyas and Atma are calm 

7 
or Prasanna. We note that this definition is indeed a posi­
tive definition. 

The Dag Hammerskjoeld Seminar held in Uppsala in 1977 

on "Another Development in Health" made a significant con­

tribution to the definition of health from a different per­

spective. It feels that there is a need for redefinition of 

the health concept, taking into account the social^ economic 

and cultural determinants of health status of a population. 

Health is a human condition that cannot be achieved through 

development of medical services alone. Health is the respon­

sibility of the individual, the community and the government 

as a whole. It is, therefore, ultimately a political ques­

tion. In certain coiantries significant changes in health 
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conditions will be possible only through fundamental social 
o 

and economic changes. Hence, health does not mean merely 

absence of diseases but a complete adjustment of the indivi­

dual to external environments —physical and social. It is 

a positive state of well-being of an individual having har­

monious development of physical and mental capacities. 

The above definitions of health are indeed very good 

and ideal, but they are teleological in nature. When we are 

to use them operationally the difficulties are enormous. 

Hence, the challenge lies not in arriving at an appropriate 

definition but perhaps in the measurement of the levels of 

health in the context of a particular definition and in the 

critical analysis of an understanding of the implications 
Q 

in terms of planning, implementation of,ilealth programmes^ 

and their evaluation. Vlhenever we try to be operational, we 

have to fall back on the negative and physical definition of 

health; number of people suffering from diseases, number of 

people suffering from disorder, number of people dying from 

diseases etc. become the important measure's of health condi­

tion. That is why the negative definition of health still 

remains popular among planners and executives. 

3. Economic Arguments in Support of Public Health Programmes 

Health is now considered as an item of investment. 

This is one of the ramification of disillusionment from the 
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old paradigm of economic growth in which health was viewed 
10 as an item of consumption. Currently, a growing r ea l i s a t ion 

i s being manifested t h a t there ex i s t s a cause and effect 

r e la t ionsh ip between heal th and development. Bet te r heal th 

i s conducive to increase the number of po t en t i a l hours of 

work and pi^oduction. Factors l i k e mor ta l i ty , morbidity and 

d i s a b i l i t y are l i a b l e for reducing the p o t e n t i a l i t y of work­

ing force. Sickness not only brings about sufferings but 

also an economic l o s s . The sick man cannot work and the re ­

fore , loses h is wages. I l l ne s s frequently disables a man 

permanently or for a long time. He becomes unemployable, 

and the r e s u l t may be that a whole family drops down on the 

socia l s ca le . Sickness deprives the society of the produc­

t ive labour power. In every country thousands of people die 

of diseases that could have been cured or prevented. Every 

such case i s a cap i t a l loss for the nat ion . ''' Evidences from 

empirical s tudies make the point c lear t ha t i l l - h e a l t h redu­

ces the p o t e n t i a l i t y of workers. The United States National 

Health Survey (1965) revealed that approximately 5*5% 

working days were l o s t in 196V for heal th reasons in 

the U.S.A. The Shore Committee ( 1 9 ^ ) estimated the annual 

loss to India between Rs. ^h7 crores and l87 crores due to 
12 malaria in the pre-mdependence period. ' An attempt to work 

out the loss of product iv i ty due to general morbidity without 



considering the nature of the disease was made by P.R. 

Panchamukhi. He used the NSS data for estimating the i n c i -

dence of mor ta l i ty , i t s prevalence and durat ion. •-' The e s t i ­

mated numbers of days of incapacity due to morbidity in 

1957-58 were of the order of 160.3 lakhs (urban) and 823.5 

lakhs ( r u r a l ) . The loss of output, on the basis of these 

es t imates , was Rs. 1225.3 lakhs and for the year 1958-59 

t h i s increased to Rs. 1576.1 lakhs . Such facts s t i r r e d up 

grea t involvement of Indian planners to expand health ser­

v ices . The object ives of expanding heal th services were 

mainly to enhance eff iciency and product iv i ty . 

Apart from the efficiency and product ivi ty considera­

t i ons , heal th has i t s re la t ions with economic development 

as we l l . Denison and Schultz ^ considered education as 
16 an important factor of development while Muskin, and 

17 Fuchs ' have highl ighted the need of good heal th conditions 

for economic development. Empirical researches conducted by 

some eminent economists l i k e Denison, . Kendrick, and Abramo-

v i t z have proved the fac t t ha t growth of- labour and cap i t a l 

alone cannot explain overa l l economic growth. 

Health development as such i s being looked upon as an 

effect ive s t ra tegy for development planning. I t works as a 

p a r t of the e f for t s to improve the qua l i ty of l i f e of a l l 



people. In this context WHO has expressed its view in its 

paper entitled "Health and New International Economic Order" 

that indicators of good health are also indicators of deve­

lopment — a healthy development. The UNICEF and ILO have 

also reinforced the concept of health as a prominent factor 

for all development activities to be planned and organised 

by the community. It may be relevant to maintain the UNICEF 

programme known as WHENEERS formed by "Water for drinking 

and household use; Health care, preventive, promotive as well 

as curative; Education; Nutrition, Economic activities 

for Women; Environmental sanitation; Recreation facilities 

and Shelter for healthy living." 

k. An Outline of the Present Study 

Recognising the role of public health in strengthening 

the human capital, enhancing the efficiency of the produc­

tive system, fostering economic development and promoting 

the well-being of the people, the government of Assam took 

initiatives to develop medical infrast3ructure in the State 

since the very beginning of the planning era in India. Begin­

ning with the First Five Year Plan gradually and successively 

a number of hospitals and dispensaries were set up and medi­

cal personnel were recruited to strengthen the medical infra­

structure. Paramedical facilities were developed and steps 

were taken to eradicate epidemics. On these programmes .,: vast 

amount of physical and financial resources were spent. 
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Now, after three decades of conscious public efforts 

in promoting the health conditions in Assam, a natural 

query that might be made is: have the public efforts been 

successful in meeting the objectives they started vith? Or 

have we been frittering away the scarce resources for no 

good of the people? Thus, we want to evaluate the public 

programmes for health in the State of Assam, 

In the succeeding Chapter - II, we provide the geogra­

phical, social and economic frame in which health problems 

in Assam emerge and the public programmes for promoting the 

health conditions have been taken up. We hold that this 

frame is a necessity for iinderstanding the relevance of the 

steps taken by the government and limitations faced by them. 

In Chapter III, we have described how, since the 

launching of the First Five Year Plan, the Government of 

Assam has been allocating resources to develop the health 

facilities in the State and what have been the recorded 

impacts of the same. Our approach to description has been 

keenly concerned with the objective of evaluation of the 

achievements in the plan periods. 

In Chapter IV, our main concern has been to discuss 

the theoretical foundations on which the choice of the 

criteria for evaluation of public programmes on health may 



be made. We have elaborately discussed why and how ve have 

selected the criteria for evaluation. 

In Chapter V, we have analysed the trends in develop­

ment of different components of the medical infrastructure 

like hospitals, dispensaries, various health personnel and 

the area and the population served by them. This exercise 

provides us with a synoptic view of the pressure on the 

medical infrastructure. 

We have made an attempt to evaluate the public health .— 

programmes in Chapter VI, First, we have constructed a com-r 

posite general index of the level of development of health 

facilities in Assam, We have evaluated the equity aspect of 

spatial distribution of health facilities. We have anlysed 

the trends in the indoor and outdoor patients served by the 

medical system and evaluated the efficiency of the system in 

catering to the needs of the patients. We have also assessed 

the effectiveness of health facilities in lowering down 

birth rates, death rates, and infant mortality rates in the 

State. 

Finally we have siommarised the findings of the exerclJG 

on evaluation and suggested some policy guidelines for the 

future in Chapter VII. We envisage that health programmes .. -; 

ushered on the lines of these suggestions will be conducive 

to attaining the ambitious objectives of the health policies 

and planning. 
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AN INTRODUCTION TO THE GEOGRAPHICAL M P SOCIO-ECONOMIC 

SET-UP OF ASSAM WITH SPECIAL REFEEIENCE TO HEALTH 

CONDITIONS 

1. In this chapter an attempt has been made to study the 

health condition of the people in the geographical and socio­

economic set "up of the state of Assam. 

It is a recognised fact that health condition of the 

people depends on the general geographical condition in which 

they live and the students of medical geography have found 

that certain specific geographical and climatic conditions 

are associated with a predominance of certain specific 

diseases and health disorders. Nevertheless, the level of 

socio-economic development also contributes significantly in 

determining the health conditions. The entire environment in 

which people live is partly shaped by the natural forces and 

partly by the man-made factors, and with economic development 

many of the geographical factors affecting the health of the 

people are controlled and regulated. Thus one of the consi­

derations in evaluating the human efforts in improving the 

health conditions of the people would be as to what extent 

the association of geographical-cum-climatic factors with 

the occurrence of health disorders could be weakened. 
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2 . The Geographical Location of Assam 

The a rea of t h i s s tudy covers the b t a t e of Assam which 

i s s i t u a t e d in the n o r t h - e a s t e r n reg ion of I n d i a , extending 

from 2^°8''N t o 27°56'N l a t i t u d e .and 89°^2'E to 96°E l o n g i ­

t u d e . This S t a t e . h a s covered 78,523 Sq. Km i . e . 35% a rea of 

of the Nor th -Eas t em Region. I t i s bounded by Bhutan and 

Union T e r r i t o r y of Arunachal Pradesh on the North , Arunachal 

Pradesh, Nagaland and Manipur on the Eas t ; Mizoram, T r ipu ra , 

Bangladesh and Meghalaya on the South, and Bangladesh and 

West Bengal on the West. The S ta t e of Assam, fo r which t h i s 
2 

s tudy i s taken up, comprises ten a d m i n i s t r a t i v e d i s t r i c t s ; 

e i g h t in the p l a i n s and two in the h i l l s . Table 2 ,1 shows 

the d i s t r i c t s of Assam and t h e i r geograph ica l a r e a s . 

Table 2 . 1 : Area of Assam and i t s D i s t r i c t s 

S t a t e / P r s l r i c t j Area"Tin Sq.Km) 

Assam (excluding Mizoram) 78,523.00 
Goalpara 10,359.00 
Kamrup 9,863.00 
Darrang 8,775.00 

Nowgong 5»56l.OO 

Sibsagar 8,989.00 
Lakhimpur 5 , 6 ^ . U O 
Karbi Anglong 10,332.00 
N.C. H i l l s ^ ,890 .00 
Cachar 6 ,962.00 
Dibrugarh 7,023.90 
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3. Health and the Climatic Conditions 

Almost all diseases affecting mankind are found in all 

parts of the vorld but their nature of affecting depends on 

natural factors like climate, weather, humidity, etc. biolo­

gical factors like resistance power of human body etc. and 

dietary factors. But some diseases are purely climate orient­

ed. Diseases like malaria, small pox, various types of fever, 

jaundice, filaria, cholera, dysentry etc. are mainly climate 

oriented. They together, all grouped as tropical diseases, 

occur most frequently in hot and moist climate. The people of 

Assam largely suffer from tropical diseases like malaria, 

dysentry, diarrhoea, chicken pox, small pox, measles, respi­

ratory diseases etc. Children are also affected by tropical 

diseases that take many lives. Those diseases take endemic 

form during the period of April and September every year. High 

temperature, maximum heat and heavy rainfall are mostly liable 

for occurrence of tropical diseases in the State. Therefore, 

nature is considerably responsible for diseases. 

The climate of Assam is regulated by a .number of fac­

tors such as its geographical location, pressure cells of 

North Western India and the Bay of Bengal, predominance of 

tropical airmass, local mountain and hilly winds. Therefore, 

its temperature and humidity vary. This variation makes 

alternate warm and cold which affect human body very adversely, 
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In general, the climate of Assam is characterised by the 

relative coolness, extreme hiimidity, heavy summer rainfall 

and relative winter drought. The average annual temperature 

in the State is 23.56°C and the average relative humidity 

is 8.25^. Every year Assam is hit by heat wave during the 

period of May and September. Temperature remains unexpected­

ly high at the time of heat wave and people prefer excessive 

cool foods and drinks in order to get relief of hot. This 

situation leads the people to the trap of tropical diseases. 

Although rainfall is copious being 2,000 mm annually ion dn 

average, yet warm remains long. During this period, the 

general climatic condition for health and energy remains 

poor in the State. 

Rainfall is almost uniform throughout the year in all 

the plains districts of Assam except the areas adjoining the 

Meghalaya plateau especially in the Southern part of the 

Nowgong district which falls in a rainshadow belt. The 

districts of Sibsagar, Lakhimpur and Dibrugarh, and the upper 

part of the Brahmaputra valley, Goalpara in the lower part, 

Cachar in the Barak valley get very high rainfall. About 70/2 

of the total annual rainfall is confined to the months 

June to August and almost rainless period starts from December 

and remains upto February. Assan. happens to be the State 

of India where flood is common and appears almost every year. 

/oil//S 
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Heavy rainfall spate rivers, swamps, drains and it causes 

flood. Recurrence of flood due to heavy rainfall, water log­

ging, improper and insufficient drainage facilities not only 

impoverish the State economy in many ways but also take 

away many human lives. Dysentry, diarrhoea, malaria, cholera 

etc. are the diseases that appear this time. They create 

havoc in some parts of the btate and take human lives relent­

lessly. In I960, 3238 persons died of dysentry and diarrhoea 

against 3l50 in 1953. Cholera took 117 human lives in Assam 

in the said year and small pox took 253 lives. 

The severity of diseases depends on season. With the 

change of season, the severity of diseases changes. Hov/ever, 

appearance and disappearance of diseases are based on the 

change of season. Malaria, dysentry, cholera and other epide­

mics appear with arrival of summer season. In Assam, summer 

starts in April followed by rainy season with the advent of 

monsoon in the last week of May and early part of Jirne. 

According to seasonal characteristics, the year of Assam 

may be divided into four seasons: 

i) Pre-monsoon, 

ii) monsoon, 

iii) retreating monsoon, and 

iv) winter. 
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This c l imat ic seasonal cycle has a great bearing on the 

heal th condition of the people of the S ta te . 

The pre-monsoon season s t a r t s in Assam by ear ly par t 

of March every year. During t h i s season temperature r i s e s 

gradually along -with occasional thunder sho-wers. The ear ly 

pa r t of t h i s season to mid April i s affected by very strong 

wind causing excessive t r ansp i ra t ion and evaporation and 

dust storm. Small pox, cholera, malaria, r esp i ra to ry diseases 

are the r e s u l t of the pre-monsoon season. 

The South-West monsoon h i t s Assam by the middle of 

June and remains upto September. This season i s character ised 

by cloudy veather , high percentage of humidity, heavy r a i n ­

f a l l , higher temperature and \vind. Rainfal l i s very frequent 

and about l8 to 20 days in a month are normally recorded to 

be ra iny. Heavy down-pour brings about flood almost every 

year, damages considerable amount of food crops, animals 

and human l i v e s . After receding flood water, epidemics 

normally appear in a devastat ing way. Much flood water remains 

In d ra ins , swamps e t c . where mosquitoes take she l t e r . Most of 

the .drains in the State are kutcha and therefore , the poss i ­

b i l i t y of water logging i s maximum. I r regu la r clearance and 

frequent blockade of dra ins due to heavy erosion, deposition 

of debris e t c . increase water logging. As a r e s u l t , drains 

become the den of mosquitoes. They spread malaria germ 

file:///vind
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through b i t i n g . Assam i s not free from malaria. In 1968, 

993,9% cases were recorded, while 9,105,769 cases in 1969 

and 17,250 cases in 1970 were recorded. 

By the middle of September, tbuth-VJest monsoon s t a r t s 

to r e t r e a t and the i n t e n s i t y of r a i n f a l l s t a r t s to decrease. 

Weather mostly remains f a i r but foggy in the morning. The 

winter season begins a t the end of November and continues 

upto February, Rainfal l during t h i s season i s very l e s s ; 

weather remains cool with low temperature around io° to 12°C 

and heavy morning fogs. The State also encounters the cold 

wave during December and January every year. During t h i s 

time, many people of the State suffer from resp i r a to ry d isea­

ses l i k e cold, cough, b ronch i t i s , asthma e t c . and chronic 

resp i ra tory diseases such as common lunge diseases e t c . This 

i s highly prevalent pulmonary heal th problem h i t t i n g 10 to 

20^ of adult population. Bronchial asthma affects 3^ of the 

population with in t e rmi t t en t wheezing and shortness of 

b rea th . Cool weather and high humidity are highly responsible 

for i t s occurrence. Asthmatics are affected by weather alon^. 

with o ther environmental s t resses such as cold a i r , r e sp i ra ­

tory in fec t ions , psychological factors and po l lens . People 

not only suffer from such diseases but also lose l i v e s . 
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h. Health and the Demographic Structure 

Within the premises of socio-economic study, popula­

tion study has Its own Importance. It gains more Importance 

when health condition of a particular state Is analysed. 

Population study involves the study of the trend of popula­

tion growth, density of population, percentage of urban and 

rural population, birth and death rates, child mortality 

rates etc. It Is quite natural that in a highly population 

growing state, medical facilities should be Increased and 

their distribution should be based on the extent of popula­

tion growth. Medical facilities are also to be given with 

an objective to keep the people free from diseases and main­

tain th« manpower free from health hazards. Government res­

ponsibility not only comes to check death rate but also comes 

to check population growth rate. Proper care is also needed 

to reduce child and Infant mortality and morbidity rates. 

The total population of Assam stands at 1I46.25 lakh-̂  

as per 1971 Census,^ accounting for 2.67^ of the total popu­

lation of the country within 2.39?̂  of the total area of the 

country. The State has been persistently experiencing high 

rate of population growth during the past 70 years (1901-71), 

Table 2.2 reveals the trend of population in Assam since 

1901. 
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Table 2 . 2 : Trend of Popi£Lation Grovth in Assam, 1901-71. 

Year 

1901 

1911 
1921 

1931 

19^1 
1951 
1961 

1971 

1 

|Populat ion 
; ( in '000) 
1 
1 

32,90 

38,^9 
U6,37 
55,61 

68,U7 

82^25 

111,03 

1^,95 

t 

} Popula t ion 
; as p e r % t o 
I t o t a l of 
1 Ind ia 

1.38 
1.52 

1.85 

1.99 
2.10 
2.22 

2.1+7 

2.67 

% decade 

Assam 

— 

16.99 

20.^7 
19.92 

20.37 
19.9>+ 

3^.97 
3^.95 

v a r i a t i o n 
t 

I Ind ia 

5.75 
0.30 

11.00 

1i+.23 

13.31 
21.61+ 

21+.80 

Source: Census of I n d i a , 1971. 

The t a b l e 2 .2 c l e a r l y shov-s t h a t the S ta te has r e c o r ­

ded a phenomenal gro^wth r a t e of popu la t ion a t 3i+.97^ during 

1951-61 and 3^ .95^ dur ing 1961-71 a g a i n s t 21.61+^2 and 2^.80^ 

r e s p e c t i v e l y in the case of Ind ia as a whole. The annual" 

growth r a t e in the S t a t e s tands a t 2>,5% a g a i n s t 2 . 5 ^ in 

I n d i a . Such an abnormally high growth r a t e i s caused not 

a lone by b i o l o g i c a l f a c t o r b u t a l s o by l a r g e s c a l e immigration 

Inf lux emigrants from v a r i o u s p a r t s of the count ry a re causing 

t o i n c r e a s e popu la t i on growth r a p i d l y in Assam. I t i s e s t ima 

ted t h a t the popu la t ion of Assam would no t have exceeded more 

than 80 l akh in I97l had t h e r e been no immigration and emi­

g r a t i o n i n t o t h e S t a t e . This has a l s o been es t imated t h a t the 
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remaining 66 lakh:.- a r e immigrants and emigrant and t h e i r 

o f f s p r i n g s . On an average , each d i s t r i c t of Assam has li+,62 

lakh., popu la t ion according to 1971 Census Report h u t district.<=-

l i k e Lakhimpur, Dibrugarh and the h i l l d i s t r i c t s of Karbi 

Anglong and N.C. H i l l s have popu la t ion below the ave rage . 

Kamrup d i s t r i c t . •: happena;.1 to be the most populous d i s t r i c t 

of Assam having more than double the average s i z e of popula­

t i o n . On the c o n t r a r y , h i l l d i s t r i c t s a r e very s p a r s e l y popu­

l a t e d . Table 2 .3 shows the s i z e of popu la t ion and co r respon­

ding government h e a l t h f a c i l i t i e s in Assam, 

Table 2 , 3 : D i s t r i c t w i s e Breakup of Popula t ion on Heal th 
F a c i l i t i e s in Assam. 

S t a t e / 
D i s t r i c t 

Popu la t ion 
in 1971 

;NO. of 
•hosp i ta l 
{in 
11976-77 

Popula t ion 
per h o s p i ­
t a l 

No. of jPopula-
dispen-j t ion 
sary jper d i s -
in jpensary 
1976-7?. 

Assam -1 .̂̂ 957^51^2 

Goalpara 2,225,103 
Kamrup 2,85^,183 

Darrang 1,736,188 
Nowgong 1,680,895 

Sibsagar 1,837,389 
Dibrugarh 1,^+11,119 

Lakhimpur 711,600 
Cachar 1,713,3I8 
Karbi Anglong 379,310 

N.C. H i l l s 76,0^7 

55 
11 

9 
6 

5 
7 
7 
1 
6 

1 
2 

271,955 
202,282 

317,131 

289,365 
336,179 
262,1+8^-

201,588 

711,600 

285,553 
379,310 

38 ,02^ 

i+l6 

70 

93 
52 
58 

^7 
21 
18 

32 

17 
8 

35,956 
31,787 
30,690 
33,388 

28,981 

39,093 

67,196 

39,533 

53,5^1 
22,312 

9,506 
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Table 2.3 shovis the distribution of government health 

facilities in the State. There v/ere 55 government hospitals 

in Assam in ^^7t-77 and. one hospital had to cover 2.71 lakh-? 

population while a government dispensary had to cover 3.5 

thousand people. District-wise the distribution of health faci­

lities from the government sources is perceptible from this 

table. Goalpara district is most favourably endowed with 

government hospital. Although this district is holding second 

position from the point of view of population yet the number 

of government hospital* is more (11) in this district while 

Kamrup district, the populous district of Assam, is having 

less number of government hospitals (9). Hill districts are 

relatively having less government hospitals. For instance, 

Karbi Anglong had only 1 government hospital among 3-7 lakh 

population and that hospital had to serve the entire popula­

tion of the said district, while with comparatively less 

population, W.C. Hills district has 2 government hospitals. 

In Lakhimpur district, there was only one government hospital 

in 1976-77 which had to serve the whole district. Hence, 

health facilities from the government soiirces have not been 

equally distributed in Assam. It seems that population factor 

either was ignored or did not get much weightage at the time 

of establishment of government hospital. This type of dispari­

ty is also marked in the case of distribution of government 

dispensaries in Assam. 
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Population growth rate is not homogeneous in Assam, 

rather it varies very -widely. The growth rate is found to be 

higher in hill districts than the districts of plains. Karhi 

Anglong has registered the highest increase of population 

(68.28^) among the districts of Assam during 196I-71. But 

this growth rate is only attributable to biological factor 

because immigrants cannot settle easily due to stringent 

administration. In plains, high rate of population growth is 

attributable to two factors - natural or biological and 

immigration.^ Nevertheless, plain districts may be grouped 

into following categories on the basis of population growth 

rate: 

i) higher percentage variation, 

ii) lower percentage variation, and 

i i i ) S ta te average growth. 

Table 2 A r e p r e s e n t s the d i s t r i b u t i o n of d i s t r i c t s by growth 

r a t e range wise . 

Table 2.i+: D i s t r i b u t i o n of D i s t r i c t s by Growth R a t e , 1961-7^ 
S ta te Average Growth Rate - 3^.95% 

Higher Growth Rate 
Above 50% 

Range I 

10 - 50% 

Range I I 

J Average 
! Growth j 
I Rate ; 
; Range III ,' 

I Lower Growth Rate 

10 - 50% 

Range IV 

Below 
50% 

Range V 

1. Karbi l , 
Anglong 
(68.28) 

2 . Lakhimpur 2. 
(58.560 

3. 

Goalpara 

(^^.12) 
N . C . H i l l s 
(^0) 
Nowgong 
(38.83) 

1. Kamrup 

(38.38) 
2.Darrang 

(3^.62) 

1. Dibrugarh 

(26.55) 
2 . Cachar 

(21+.29) 
3 . S ibsagar 

(21 .81) 

Source: Census of I n d i a , 1971. 
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If population growth in the State i s studied a t a 

micro l e v e l , i t i s found tha t 37 pol ice s t a t ions have growth 

ra tes higher than the State average, 5l pol ice s t a t ions belov 

the average and 1I+ in the average range. Sadiya pol ic s ta t ion 

has highest growth rate (182.71^) recorded in 1971 Census 

followed by Dhemaji (108.08^} and Dhakuakhana (70.97^) pol ice 

s t a t i o n s . 

Seeing the sharp population growth ra te i t may be 

expressed tha t heal th f a c i l i t i e s should be increased consi ­

derably in the S ta te . But are they increasing commensurate 

with the growth of population? Answer to t h i s question i s a 

big No. The ra te of growth of heal th f a c i l i t i e s from the 

government l eve l are exceedingly inadequate. The percentage 

ra te of population growth in Assam during the decade 1950-51 

to 1960-61 was 3^.99^ and annual growth ra te was 3.5^ while 

the percentage growth ra te of hosp i t a l s during l950-5l to 

1960-61 -was 27.5^ and annual growth ra te was only 2.75%- Of 

course, the percentage growth of dispensary during 1950-51 

to 1960-61 was highly sa t i s fac to ry being 29^.55^ and annual 

growth ra te was 29.^5^. The deficiency of hosp i ta l growth 

ra te was compensated by the growth of dispensar ies and eased 

the s i tua t ion considerably. But the growth r a t e of dispensa­

r i e s declined abruptly to the negative l eve l during 1960-61 

to 1976-77. During these 16 years , the growth ra te of dispen-
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sa r i e s v/as 36.10/.while population growth ra te during t h i s 

period was 3l+.71^ and annual growth ra te was 3-5%' Thought 

might come tha t t h i s hig gap was replenished by the growth 

of hosp i t a l s during th i s period. But the thought i s not 

cor rec t . The percentage increase of hosp i t a l s during 1961-76 

was only 7'&k% and annual growth ra te was O.h^fo, Hence, a 

big gap remains between population growth and the growth of 

medical f a c i l i t i e s from the government sources. 

High ra te of population growth i s good from one r e s ­

pect , tha t i s , i t -

i ) provides manpower both sk i l l ed and unsk i l l ed , 

i i ) manpower improves the economic condition of the 

people as well as the economy of the S ta te . 

i i i ) harness the developmental resources properly, 

iv) bui lds in f ras t ruc ture for a l l round economic 

development. 

Therefore, a State gets i t s po ten t i a l manpower from i t s popu­

la t ion which i s believed to be the most effect ive to bring 

about economic development. In order to sustain smooth econo­

mic development manpower should be kept free from heal th 

problems. Medical f a c i l i t i e s get importance in t h i s context . 

People of a welfare s t a t e demand heal th f a c i l i t i e s from ,;Vx 

government and government's l i a b i l i t y , in th i s case, i s to 

provide adequate heal th f a c i l i t i e s in order to fos te r i t s 
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manpovier. But high population growth ra te has ce r t a in adverse 

e f fec t s . I t creates over congestion, increases the_growth of 

slums, imabalances d i s t r i bu t i on and generates a l o t of 

socio-economic e v i l s . I t also increases densi ty of population 

which u l t imate ly demands more heal th f a c i l i t i e s . 

High densi ty of population affects human heal th in 

various ways. Densely populated areas are prone to communi­

cable diseases l i k e tubercu los i s , leprosy, f i l a r i a , g o i t r e , 

venereal d i seases , cancer e t c . Since sani ta ry condition in 

densely populated areas i s mostly bad, people of such areas are 

l i k e l y to be caught by epidemics. Therefore, heal th f a c i l i ­

t i e s should be suf f ic ien t in those areas where densi ty of 

population i s high. 

The Census Report of 1971 reveals the densi ty of popu­

l a t i o n of Assam as 186 persons per Sq, Km. This ra te i s 

higher than the Al l - India ra te (177 per Sq. Km). Table 2.5 

shows the d i s t r i c t w i s e breakup of densi ty of population 

along with percentage ra te of ru r a l and urban population, 

sex- ra t io and l i t e r a c y percentage. 



27 

Table 2.5 J P i s t r i e t w i s e Breakup of Densi ty of P o p u l a t i o n , 
Rura l -u rban Composition and L i t e r a c y percen tage 
in Assam. 

D i s t r i c t / 
S ta te 

Density 

per Km^ 

Rural I Urban ; Sex ratio 'Literacy 
{% to ; {% to ; (Female per [percentage 
total); total) j '000 males)[ 

Goalpara 
Kamrup 

Darrang 
Novgong 

Lakhimpur 
Dibrugarh 

Sib s agar 
Cachar 

Karbi Anglong 
N.C. H i l l s 

Assam 
Ind ia 

215 
289 
198 
302 

123 
201 

20^ 
2lf6 

37 
16 

186 

177 

92.26 
88.26 

9^.02 

92.90 

9 6 . ^ 
83.88 

91.58 
92.08 

97.31 
93.17 

91.19 
80.10 

1^1^ 
11.7^ 
5.98 
7.10 

3.56 
16.12 

a. if 2 
7.92 

2.69 
6.83 

8.9 

19.9 

927 
890 

888 

899 
888 

859 
886 

923 

875 
81+1 

896 

930 

. n . 9 8 

28.77 
22.76 
28.92 

16.56 
J. 0.^6 
56.62 

"-0o57 

•:9^17 
r7 .25 
28.lU-

29.^6 

Source: Census of India, 1971. 

Ilie table 2.5 shows that plains districts are very 

highly populated than the hill districts are. The--density of 

population in plains districts varies from 302 in Nowgong dis­

trict to 123 in Lakhimpur district while Karbi Anglong and 

North Cachar Hill districts have low densities with 2? and 

16 per Sq. Kin respectively. Other districts have highsr densi­

ties of population than the State average, for instaice, 289 

in Kamrup, 2U6 in Cachar, 215 in Goalpara per Sq. Km respec­

tively. Rangewise, Nowgong district has occupied the first 
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rank (302) followed by Kamrup (289), Cachar (2^-6) and Goalpa-

ra (2l5) as second, th i rd and fourth respec t ive ly . 

Thickly populated areas should have adequate heal th 

f a c i l i t i e s from government sources. But are government health 

f a c i l i t i e s adequate in these densely popiilated d i s t r i c t s of 

Assam? Let us analyse the s i tua t ion b r i e f l y , Kamrup has beer 

shown as a th ickly populated d i s t r i c t but there are only 9 

government hosp i t a l s i . e . one government hosp i ta l among 3'17 

lakh populat ion. Goalpara ^*;hich i s second on density of 

population, i s having 11 government hosp i t a l s i . e . one govern­

ment hosp i ta l among 2.02 lakh population (Table 2 .3 ) . Although 

the number of government dispensar ies i s high in Kamrup d i s ­

t r i c t but heal th f a c i l i t i e s are s t i l l inadequate. Govemmenb 

dispensar ies cannot provide ant ic ipated heal th services in 

Assam; e i t h e r they are not run by experienced heal th personnel 

or they are i l l -equipped for rendering treatment. Hence, 

health f a c i l i t i e s catered through government dispensar ies are 

i n su f f i c i en t and unsa t i s fac tory . 

Modern medical f a c i l i t i e s are urban o r ien ted :usua l l 
> ^j 

the attendance ra te of urban dwellers i s more than the rura? 

dwellers . As urban centres provide mult i far ious f a c i l i t i e s , 

a t t r ac t i on towards urban centres i s very high. Therefore, 

medical f a c i l i t i e s , b o t h government and non-government,are in 
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abundance in urban areas and they are veil-equipped with 

most modem medical instruments. But the s i tua t ion in Assam 

i s quite d i f fe ren t . Assam's population i s predominantly rural 

dwel ler . The percentage of urban population in the State was 

only 8.9^ in 1971 while i t was "],\% in 1961. Hence, a s l i gh t 

development of urban area i s not iced. There are only four 

towns where population falU within the range of 50,000 to 

one lakh. Guwahati i s the only Class I town in Assam where 

population i s above one lakh. Among d i s t r i c t s , Dibrugarh i s 

the most urbanised d i s t r i c t with the urban dwellers of l6.12^ 

followed by Kamrup with I1.7lf^ while Karbi Anglong with 2.69^ 

i s the l e a s t urbanised d i s t r i c t . Hence, the percentage ra te 

of ru ra l population in Assam i s high (9 l . l9^ ) than the Al l -

India ra te (8o.lO^). In t h i s context i t may be mentioned that 

there are 21,995 inhabited v i l l ages as per 1971 Census accoun­

t ing for \% of the t o t a l number of v i l l ages in the country. 

Ihe population sizes of the v i l l a g e s are varied from l e s s than 

200 persons to more than 10,000 per v i l l a g e and the average 

size i s 606 persons. Since there i s inadequate heal th f a c i l i ­

t i e s in ru ra l areas , v i l l a g e r s are bound to come to urban 

areas for medical t reatment . Coming to urban areas for t r e a t ­

ment purposes requires a good means of t ranspor t communication 

but most of the ru ra l areas do not have such f a c i l i t y . In 

many cases, diseased people succumb(death without proper 
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medical treatment in r u r a l areas due to absence of tT^ansport/ 

communication. A' large proportion of v i l l a g e s lias no motora-

b le roads; Therefore, ambulance or any other cars cannot 

enter e i t h e r to provide necessary medical aid or to sh i f t 

pa t ien t to neares t government hosp i t a l or dispensary. Out or 

21,995 v i l l a g e s , ^,833 v i l l ages (.22^) have no t ranspor t 

f a c i l i t y of any kind. Only 5,366 v i l l a g e s (2^-%) at present 

have a l l -weather motorable roads connected v i t h urban centres . 

Sex r a t i o has i n d i r e c t influence on the heal th f a c i l i ­

t i e s in Assam, Higher percentage of female lead to increase 

the growth of population and thereby the demand for medical 

f a c i l i t i e s increases . In a warm State l i ke Assam, puberty 

s t a r t s a t very ear ly age. Early marriage coupled with longer 

period of reproduct iv i ty are the causes a t t r i b u t a b l e to high 

r a t e of population growth. The sex r a t i o in Assam was 896 per 

thousand male in I97l against 869 in 1961. The N,C. H i l l s 

d i s t r i c t has recorded the lowest sex r a t i o of 8^1. All the 

pla in d i s t r i c t s along with Karbi Anglong h i l l d i s t r i c t have 

recorded high increase in the sex r a t i o (Table 2 ,5 ) . There i s 

marked difference between the ru ra l and urban sex rat ios in 

Assam being 913 and 7'+9 respect ively in 1971. Sex r a t i o s in 

Goalpara, Kamrup and Cachar are more than the S t a t e ' s average 
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5. Health and the General Economic Factors 

Health condition of the people depends on the economic 

condition also. Economic conditions decide the general living 

condition: consiomption of necessarj- goods, housing, etc. 

Health condition depends on nutritional intake of food which 

in turn depends on the expenditure on food articles. People 

living on starch alone suffer from several deficiencies and 

are prone to several diseases. People living in congested , 

areas, in small dark and damp houses are prone to several 

diseases. But that the people live on starch and cannot 

afford to consume proteinous diet and sufficient green vege­

tables, and that the people live in slums is not because they 

love to do so - it is because t^eir economic condition does 

not allow them to live better. And this compulsion is largely 

due to the lower level of socio-economic development. 

To go into the further details, it is known that an 

ordinary human diet must contain six main components, of 

which three are the most essential viz. carbohydrates, fats 

and proteins. They are the sources of energy for human being. 

Calories intake for maintaining good health varies from per­

son to person. An estimate reveals that a lumberjack needs, 

on an average, 3,700 calories in a day while a household 

worker needs 2,100 calories.'^ The dietary habit of the Assamese 

people does not comply with what scientists would regard 
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as adequate for being free from deficiency diseases. Rural 

masses in Assam fall an easy prey to several diseases due to 

malnutrition. Many of them do not get required quantity of 

food. Therefore, their diet usually consists of inferior 

cereals or rice and some pulses, b'uch diet cannot contribute 

to retain the resistance power of human body; rather it makes 

it prone to be attacked by the various diseases like tubercu­

losis, leprosy, loss of weight in adults, mental retardation 

etc. In 1981-82, ̂ 98 persons died of T.B. against 308 in 

1968, 305 in 1969 and 280 in 1970 in Assam. In 1970, about 

123 persons died of leprosy against 113 in 1963 and 88 in 

1953. These soaring up rates of death indicate the deficiency 

of food value in taken by the people in Assam. 

Food energy is also needed in every action of human 

being. During certain phases of life, sufficient calories are 

needed for the growth of human body. Infant and children need 

relatively high amount of calories per kilogram of body 

weight to grow and develop. Pregnancy and lactation require 

extra energy for the growth of the fetus and of the mother's 

reproductive tissues. However, nutrition is the single most 

important factor in the physical, behavioural and intellec­

tual development of a child. Lack of proper nutrition affects 

infants very adversely and it becomes a cause of death. In 

Assam, malnutrition is one of the major factors responsible. 
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f o r high m o r t a l i t y and morbidi ty in the S t a t e . Bad s a n i t a t i o n , 

unhygienic atmosphere, l a ck of person:a,r, hyg iene , l ack of 

p r e - n a t a l and p o s t - n a t a l medical care e t c . a re a l s o responsi ­

b l e for high i n f a n t m o r t a l i t y r a t e in Assam. In 1977, the 

i n f a n t m o r t a l i t y r a t e was l l 5 pe r 1000 l i v e b i r t h while i t 

•was 136 in 197I+. The i n f a n t m o r t a l i t y r a t e i n r u r a l a r ea s i s 

much h igher than the urban* Table 2.6 shovs the s i t u a t i o n . T h e 

Table 2 . 6 : In fan t M o r t a l i t y Rate in Assam 

(Per '000 l i v e b i r t h ) 

Year ~ Rura l ! Urban ; Combined ~ 

197^ 138 113 136 

1975 1^7 9^ 1^^ 

1976 126 100 12^ 

1977 116 95 115 

Source: S t a t i s t i c a l Handbook of Assam, 1982. 

S i t u a t i o n of i n f a n t m o r t a l i t y was very grave in 1975.There were 

1^7 i n f a n t s out of 1000 l i v e b i r t h s d ied in r u r a l a r e a s . The 

i n f a n t m o r t a l i t y r a t e in Assam i s f a r more h igher than some 

o t h e r fo re ign c o u n t r i e s , for i n s t a n c e , i n Sweden ( 9 ) , U.5.A. 

( 1 6 ) , U.K. (17 ) , Thailand (27) and Sr i Lanka {h5).^ The 

i n f a n t m o r t a l i t y r a t e in Assam was h ighe r than the A l l - I n d i a 

r a t e (120 p e r thousand l i v e b i r t h ) upto 1976. 



3^ 

High infant mortality rate in Assam is also due to 

lov7 literacy percentage. Proper child care, maintenance of 

hygiene both personufl and environmental need proper know­

ledge and knovledge develops through education. People may 

avoid the possibility of diseases if adequate knov;ledge is 

had. The level of literacy and education raise the 'u'.S'ip.an'i.' ;• 

of life and bring about happiness. It is highly essential 

among women folk mainly among rural women. The percentage 

of literates in Assam was 28.1^ in 1971 against 27.83f̂  in 

1961. There is a spatial variation of literacy in the State. 

Sibsagar district recorded the highest percentage of lite­

rates (36.6^) and Karbi Anglong the lowest (19.17^). The 

female literacy (l8.6^ in 1971) ̂ "̂as much lower in rural areas 

than in tovns. In 1971, the literacy rate in rural areas was 

25.2^ while in urban areas it was as high as 58.6^. The 

female literacy in rural areas was still lower being only 

^6.h% against 50»7% in urban areas. 

Economic structure of a State is moulded by the econo­

mic condition of its people. Any economy is supposed to be 

rich when the economic condition of its inhabitants i? sound.. 

Soundness of an economy is measured commonlj'- by per G?.pita 

income. High per capita income is said to manifest ecr.nomic 

soundness and it spells prosperity in the economy and vice 

versa. There is a good relationship between human heal th and 
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per capita income. A moderately high per capita income is 

conducive to good health. Under such condition people can 

take necessary calory content food in order to maintain good 

health. But high per capita income is sometimes not condu­

cive to maintain good health. People having higher per 

capita income usually incline towards the consumption of 

more fat content food which is harmful for health. People of 

western countries usually consume a diet with higher percen­

tage of fat. Consequently, such people are prone to coronary 

heart disease and to cancer of colon, breast, prostate, ovary, 

uterus and pancreas.-^ It also estimated that the Japanese, 

until recently, consumed food that contained much less fat 

than the Americans did (about 10-20^ of the calories) and 

result is that they are less prone to these diseases. But 

people of less developed countries mainly suffer from mal­

nutrition. It is said that malnutrition is one of the major 

factors responsible for high mortality and morbidity in 

Assam. 

Economically, Assam is the most backward State in 

10 India. It has paradoxically remained economically backward 

in spite of possessing rich natural resources. This point may 

be clear-.!,;J. from the fact that in 1982-83 Assam's per capita 

income at current prices was Rs, 1,̂ 01 as against All India 

average of Rs, 1,891 and the highest per capita income of 

Punjab of Rs. 3,̂ 8̂ -. The trend of growth rate of per capita 
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income in Assam compared to the A l l I nd i a average i s very-

d i s t r e s s i n g . While the Al l Ind ia average p e r c a p i t a income 

has i nc r ea sed a t the annual r a t e of 1.1^ dur ing the per iod 

from 1960-61 t o 1982-83, Assam's p e r c a p i t a income inc reased 

only a t the annual r a t e of 0 . 2 ^ dur ing the same p e r i o d . Con­

sequen t ly , the gap between the A l l I nd i a verage pe r c a p i t a 

income and the per c a p i t a income of Assam has widened over 

the y e a r s . 

Comparing the average p e r c a p i t a income between 1973-

7h and 1975-76 with A, B and C groups of S t a t e s , the average 

per c a p i t a income of Assam dur ing the sa id pe r iod was too 

low. Assam's p o s i t i o n i s lowes t even among the D Group of 

S t a t e s . Table 2 .7 d i s c e r n s the average p e r c a p i t a income of 

Group A, B, C and D S t a t e s i n the c o u n t r y . 

Table - 2 . 7 : Average Per c a p i t a Income 

Group I s t a t e {Average pe r c a p i t a income ( in Rs . ) 
! 11973-7^ to 1975-76 

. 1. Punjab 1,586 
^ 2. Haryana 1,399 

3 . Maharast ra 1,3̂ 4-9 

h. Guj ra t 1,3^+9 
B 5 . Karnataka 1,05^ 

6. West Bengal 1,033 

7. Kerala 9̂ 8 
C 8. Tamil Nadu 9̂ 2 

9. Andhra Pradesh 928 

10. Rajasthan 853 
D 11. Orissa 793 

12. Assam 791 

Source: Report of the Seventh Finance Commission 1978, 
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The per cap i ta income of Assam in 1956-51, reca lcu la ­

ted a t constant 1970-71 p r i c e s , vas higher by Rs. ^O.h com­

pared to the Al l - India posi t ion. I t i s more so in the case 

of per cap i ta heal th expenditure in Assam. The d e t a i l s of 

per capi ta plan expenditure and per cap i ta heal th expenditure 

have heen shown in Table 2 .9 . 

Table 2.B: Per cap i ta plan expenditure (actual) in Assam, 
All India and per capi ta plan expenditure on 
health in Assam during plan period. 

Plan period \ 
1 
1 

First Plan 
(1951-56) 

Second Plan 
(1956-61) 

Third Plan 
(1961-66) 

Three Annual Plans 
(1966-69) 
Fourth Plan 
(1969-7W) 
Fifth Plan 
(197^-79) 

Assam 

29 

57 

103 

61 

136 

32if 

; All India 
t 

38 

51 

9̂  

68 

1̂ 5 

3̂ 5 

(in Rs.) 
I Expenditure on 
i health in Assam 

2.35 

^.27 

7.79 

-

6.72 

7.85 

Table 2.9 manifests that the per capi ta plan expendi­

ture during the F i r s t Five Year plan period in Assam vias 

Rs. 29 while All India per capita plan expenditure was Rs.38. 

The posi t ion did not change as India progressed from plan to 

plan. The per capi ta plan expenditure on health during F i r s t 

Five Year plan period in Assam was too low being Ks. 2.35 
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which increased upto Rs. 7-79 during the third plan period 

but it registered decline to Rs. 6.72 during fourth plan 

period. An improvement -was marked in this regard during thp 

fifth plan when the per capita plan expenditure on health 

-was increased to Rs. 7.85 (Fig. I), This situation indicates 

the utter inadequacy of State expenditure on health. 

In Assam, health facilities from the State Government 

sources are not only insufficient bat also unsatisfactory. 

Seeing the unequal location of government hospitals, a ques­

tion arises whether there is a cleai and v;ell thought guid­

ing principle for establishing government hospitals, dispen­

saries etc. Due to insufficient medical facilities from the 

government in rural areas, diseased people of these areas 

are compelled to go either for local medicines or to some 

quack. The consequence is not so happy in this regard. Mor­

tality rate increases under such circumstances. This is a 

very serious problem in rural areas of Assam. As a result 

the mortality rate in the rural areas is more than that in 

the urban areas. Table 2.9 reveals the mortality rate of 

Assam in 1972. 

Table - 2.9: Mortality Rate in Assam 1972 

Rura l 

227.5 

AS3kK 
1 
1 Urban 

163.9 

_L INDIA 
i Rura l 1 

190.8 

Urban 

172.9 
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Table 2.10 truly indicates that government health 

facilities are utterly inadequate and it dravjs a proper 

attention of the government to reviev its health policy. 

Understanding its importance, the Government of Assam has 

been giving due priority on the development of health faci­

lities during the Five Year plans under formulation a"': pre­

sent. 



ho 

Notes and References 

1, The area of Assam has "been changed a nutnher of times. 

Before p a r t i t i o n , byihet and North East Front ier Agency 

(novi Arunachal Pradesh) v<ere the pa r t s of Assam. After '-

p a r t i t i o n , Sylhet and a par t of Karimganj were separated 

from Assam. After p a r t i t i o n , Sylhet and a pa r t of Karim­

ganj were separated from Assam and l inked with East Pakis­

tan (now Bangladesh) but three police s t a t ions v i z . Badar-

pur, Ratabari and Patharkandi remained in India and with 

them Karimganj Sub-division was formed. From 1901-^1, the 

Census area of Assam comprised Sylhet, the Naga adminis­

t ra ted area, Sadiya f ron t i e r t r a c t and the Balipara fron­

t i e r t r a c t of the NEFA. In 195l, the area of Assam, as 

shown by the Surveyor General of India, was 85,012 Sq. 

miles including e n t i r e NEFA, the old Naga Hi l l s d i s t r i c t 

and Naga t r i b a l area excluding the port ion of sylhet 

which was parted to then East Pakistan. In I95l , 32.8 

Sq miles h i l l y s t r i p lying to the South of Bhutan of 

Kamrup d i s t r i c t was parted to Bhutan. In 196O, the Naga 

Hi l l s d i s t r i c t and the former Tuensang divis ion of NEFA 

were separated and formed a new State ca l led Nagaland. 

By transforming the whole of the North Cachar Hi l l s sub­

d iv i s ion , a new d i s t r i c t ca l led United Mikir and North 

Cachar Hi l l s d i s t r i c t was formed between 195l and 1961. 
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NEFA vas separated from Assam in 1961 and therefore, the 

Census area of Assam for 1961 confined within 1+7,091 

miles. In 1971, United Khasi and Jaintia Hills and Garo 

Hills districts were separated from Assam in order to 

form Meghalaya and Mizo district separated for forming 

Mizoram. Internal administrative set up was also changed 

several times. In 1971, the old Mikir and North Cachar 

Hills district were divided into Mikir Hills and North 

Cachar Hills. The old Lakhimpur was also divided into 

North Lakhimpur and Dibrugarh in the said year. 

2. Now Assam has 16 administrative districts after being 

created 6 more districts viz, Dhubri, Kokrajhar, Barpeta, 

Darrang, Jorhat and Karimganj on 30th June 1983. 

3. Census could not be carried out in Assam in 1981 due to 

agitation on foreign national issue which started in 1979 

and continued to 1985. However, the Census of India pro­

jected the total population of the State as 199 lakhs in 

19BI. 

h, Bhuyan, M.C. "Trends of Population Growth in Assam 

(1872-1971)". Jr. North East India Geographical Society 

(1973), 5 (1 and 2), p. 2^-3^. 

5. Goswami, P.C, "The Economic Development of Assam", Asia 

Publishing House, 1963, p. I8. 
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6. Firth, R. "Human Types", Mentor Book, Nev English Library 

Ltd. London, 1958, p. Lf3. 

7. Wynder, Ernst L. "The Book of Health" Vol. I. American 

Health Foundation, 1981. 

8. Manorama Year Book, 198U-. 

9. Wynder, Ernst L. Op.cit. 

10. Dewett, K.K. and Verma, J.D. "Indian Economics". S. Chand 

& Company Ltd., New Delhi I98I, p. 620. 
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A.DE6CRIPTI0M AND EVALUATION OF HEALTH FACILITIES CREATED 

IN ASSAM DURING THE PLAN PERIOD 

1. In t h i s chap t e r an a t tempt has been made to d e s c r i b e 

and e v a l u a t e the h e a l t h f a c i l i t i e s c r e a t e d in Assam dur ing 

the p lan pe r iod - t h a t i s , s ince 1950. To begin wi th , the 

r o l e of the government regard ing improvements in h e a l t h 

f a c i l i t i e s has been h i g h l i g h t e d in the n a t i o n a l p e r s p e c t i v e . 

Following i t , t he e f f o r t s of the Assam Government in c r e a t i n g 

the f a c i l i t i e s of h e a l t h in the S t a t e have been d e s c r i b e d . 

The achievements in t h i s regard dur ing the 1 s t , 2nd, 3 rd , 

and ^ th p l ans aye d e t a i l e d ou t and e v a l u a t e d . 

In 1972 Assam was d i v i d e d . A s u b s t a n t i a l p o r t i o n of 

the t e r r i t o r y of the pre-1972 Assam formed two new s t a t e s 

of Meghalaya and Mizoram. S h i l l o n g , t he c a p i t a l of pre-1972 

Assam was given to Meghalaya, As a consequence of t h i s 

d i v i s i o n , t h e o v e r a l l s t r u c t u r e of the h e a l t h f a c i l i t i e s in 

Assam exper ienced a s u b s t a n t i a l a l t e r a t i o n . In t h i s new 

p e r s p e c t i v e the e f f o r t s of the Government of Assam in c r e a t ­

ing h e a l t h f a c i l i t i e s a f t e r 1972 have been recorded and 

e v a l u a t e d . 

Af te r t he mid 7 0 ' s the p o l i t i c a l environment of Assam 

began growing u n s t a b l e and i t remained so t i l l the raid 8 0 ' s . 

During t h i s pe r iod of p o l i t i c a l i n s t a b i l i t y , the development 
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of health facilities in Assam — along with the general deve­

lopment — suffered a great set-back. It also affected proper 

documentation. Hence, the inventory of information for this 

period is rather scanty. Hovever, vith the limitations posed 

on the availability of information, an attempt has been made 

to keep the description and evaluation up-to-date, as much 

as possible. 

2. Health Facilities in the Natjonajt Perspective 

Public health that comprises of preventive measures 

and control of communicable diseases is primarily the res­

ponsibility of the State Government. Since the political 

setup of India is quasi-federal, the Central Government 

plays a substantial role in various health programmes along 

vith State Governments. It prepares and fosters some impor­

tant health programmes such as family velfare programme, 

sponsors and supports major health programmes of national 

significance such as control of tuberculosis, leprosy, 

malaria etc. State governments are often summoned to work 

hand in hand with the central government in order to execute 

health programmes and attempt to control various diseases. 

Specifying the role of the State on health matters, the 

Constitution of India says, "the State shall regard the 

raising of the level of nutrition and the standard of living 

of its people and the improvement of public health as among 

Its primary duties." 
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Health programmes have been get t ing much importance 

during the plan period in our country. A na t i on ' s prosper i ty 

la rge ly depends on the healthy l iv ing of i t s inhab i t an t s . 

Proper health programmes should not only be prepared but 

also be executed timely. Every Five Year plan, therefore , 

has been paying much a t ten t ion to i t . 

Long time back, the Health Survey and Development 

Committee ( 1 9 ^ ) vas appointed to survey the heal th condition 

of the people of India. After thorough study, the Committee 

remarked t h a t heal th of the inhabi tants of India vas not 

s a t i s f ac to ry . The Committee had pointed out the following 

reasons of i l l - h e a l t h of the people of the country. 

1. Lack of proper medical care both curat ive and 

prevent ive. 

2 . Lack of hygienic environment su i tab le to heal thy 

l iv ing i . e . lack of safe va te r supply and san i t a ­

tion and absence of proper removal of human viaste. 

3 . Lov res i s tance due to lack of adequate d i e t and 

proper n u t r i t i o n . 

h. Lack of general and heal th education. 

5. Lack of proper housing. 

There vas, therefore , an immediate need to remove a l l def i ­

c iencies in order to keep the country 's people free-from 

heal th hazards. 
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Any health strategy for the State should include the 

following programmes. 

(i) Health education, 

(ii) Water supply and sanitation, 

(iii) Eradication of communicable diseases like malaria, 

small pox, leprosy, tuberculosis, cholera etc. 

(iv) Maternal and child care, 

(v) Effective check on the manufacture and distribu­

tion of food and drugs to prevent adulteration, 

(vi) Family planning, 

(vii) Removal of disparities between urban and rural 

areas in the provision of medical care and health 

services, 

(viii) Extension of hospital facilities. 

(ix) Expansion of training facilities for para medical 

personnel, 

(x) The streamlining of supplies and services so that 

the quality of health services is improved. 

The Draft of the First Five Year Plan clearly men­

tioned that health is fundamental to progress of a nation at 

any phase. 

"In terms of resources for economic develop­
ment, nothing can be considered of higher 
Importance than the health of people which 
is a measure of their energy and capacity as 
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veil as of the potential of manpover for 
protluctive work in relation to the total 
number of persons maintained by the nation. 
For the efficiency of industry and agricul­
ture, the health of the workers is an 
essential consideration."2 

\ 
Realising the importance of health, the Draft of First Five 

Year Plan clearly showed the causes of low health in the 

country. It was found that the causes of low state of health 

in the coLintry were the lack of hygienic environment condu­

cive to healthful living, low resistance due primarily to 

poor diet and lack of nutrition, lack of proper housing, 

good drinking water, lack of proper removal of human wastes, 

and lack of medical care botlfi curative and preventive. Lack 

of proper education and poor economic status were also more 

liable for poor health. Accordingly, priorities should be 

accorded to remove all the deficiencies. Therefore, the 

Draft of First Five Year plan laid much importance on health 

and contained the following priorities.-' 

(a) Provision of water supply. 

(b) Control of malaria. 

(c) Preventive health care of the rural population 

through health units and mobile health units, 

(d) Health services for mothers and children. 

(e) Education and training and health education. 

(f) Self sufficiency in d2rugs and equipments. 

(g) Family planning and population control. 
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3* Health Facilities; Efforts of the Government of Assam 

Following the recommendations of the Health Survey 

and Development Committee (19^), a pattern for primary-

health centres was worked out early in the plan period. Thesc* 

health services were expected to serve as a focail point for 

the development of both curative and preventive health ser­

vices in rural areas. A comprehensive health programme should 

cover -

(i) Urban health programmes, and 

(ii) Rural health programmes. 

Since a higher percentage of inhabitants of Assam (91 •19/0 

lives in rural areas special health care facilities were 

required for the rural masses mainly in rural areas. Accor­

dingly, provision was kept in the First plan draft of Assam 

to cater health care facilities through community develop­

ment blocks. It was also planned to finance under the 

community development programme. Special programmes for con­

trolling communicable diseases like T.B., malaria, leprosy 

etc. got due importance during the said plan period. 

The Government of Assam established its first medical 

college at Dibrugarh in 19̂ +7 and that institution started 

producing medical personnel since 1952. The remarkable 

achievement during the First Five Year plan in Assam was to 

get first batch of graduate doctors from her own medical 

college in 1952. 
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3 . 1 . Efforts in the 1st Five Year Plan 

Health f a c i l i t i e s a t the State Government level 

expanded gradually during the f i r s t plan period. The number 

of government hosp i t a l s increased to U3 and s t a t e dispensa­

r i e s to 28I+ from 1+0 and l65 respect ively "by the end of the 

F i r s t Plan. Hospital beds also increased remarkably 

from 2361 in l950-5l to 2667 by the end of the plan. During 

th i s period, the niimber of doctors reg is te red for medical 

p rac t i ce increased from 96 in 1950-51 to 126 in 1955-56 and 

thereby the t o t a l number of regis tered medical p r ac t i t i one r s 

increased in the State from 2^23 in 1951 to 2998 in 1956. 

The percentage increase of doctors vas 2^^ during t h i s 

plan period. The area served by hosp i t a l s and dispensaries 

were reduced suf f i c ien t ly with the increase of t h e i r numbers. 

There vas only one government hosp i t a l in Assam v i th in 

2263.86 Km at the beginning of the First Five Year Plan 
2 

and i t was redxjced to 2119.36 Km a t the end of the plan. 

The area covered by a s t a t e dispensary had tremendouslv 

fa l len from 565-96CSq. Km)in 1950-51 to 318.2^+ in 1955-56 

due to increase of d ispensar ies . The area served by a doctor 

was also reduced from Vl.11 Sq. Ivm in 1950-51 to 33-23 Sq. 

Km in 1955-56 and doctor population r a t i o stood a t 1 i27'+1 

in 1955-56 from 1:3395 in 1950-51 due to increase in the 

number of doctors . 

http://Vl.11
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Looking to the outdoor and indoor medical treatment 

f a c i l i t i e s , i t was found tha t about 11 lakh-;? i . e . 13.37?^ 

people got medical treatment a t outdoor a t various govern­

ment hosp i t a l s in 1956 against 12 l a k h , ' i . e . lU.59?^ in 1955-

Nearly 19-38 lakh - i . e . 23.56^ people vere t reated a t 

government hosp i ta l s and dispensar ies in Assam in 1956 

against 18.76 lakh.- i . e . 22.80^ in I95l . The population bed 

r a t i o was also declined from 3^83.71:1 in 1950-51 to 308i+:1 

in 1955-56. In 1956, about 32 thousand {0,39%) people got 

operation f a c i l i t i e s as against 3̂+ thousand (0.^1^) in 1951. 

Thus, a s ign i f ican t change was recorded with regard to 

heal th f a c i l i t i e s during the f i r s t f ive year plan. 

A t o t a l expenditure of Rs. 193A1 lakh.: was incurred 

during the f i r s t five year plan in order to promote health 

f a c i l i t i e s in Assam. Table 3.1 shows the a l loca t ion of out­

lay and expenditure during the said plan period. 

Table 3 . 1 : Outlay and Expenditure during the F i r s t 
Five Year Plan 

(Rs. in Lakh) 
Expenditure during the first five year plan Heads {Total 

of j f i r s t , , , 1̂ , — , 
deve- 'plan | 1951-52 !1952-53 11953-5^ !195^-55 J1955-56 [Total 
lopment {al lot- j ! ' ( 1 .|Expen-

Iment ; | ; | ; idi ture 
Medical 227.0 29.62 38.98 30.15 25.68 67.93 18I+.36 

Public - 0.71 0.7^ 1.00 2.76 3.8^ 9.05 
Health 
Source: S t a t i s t i c a l Abstract , Assam 1960-61. 
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In spite of much development, the First Five Year 

plan left some disparity with regard to the location of 

hospitals, dispensaries and other health facilities in the 

State. Most of the health programmes were carried out during 

this plan period only in the form of expansion and continua­

tion of the schemes initiated in the post war period. There 

fore, a gap did exist between rural and urban health 

facilities at the end of the First plan. Although the 

aurea covered by a government hospital and state dispensa­

ry was reduced in Assam as a whole yet district wise 

disparity remained. During this period 3 hospitals vere 

set up in Assam, of which 2 were established in Goalpara 

and 1 was in Darrang District. The percentage increase of 

hospital was very low being 1.5^ while population growth 

rate during this period was a little more than 2%, A district 

wise difference is perceptible with regard to population 

per government hospital during this period. By the end of 

the first plan, situation stood as one government hospital 

among -̂.̂-3 lakh •, population in Nowgong district while there 

was one government hospital among 1.73 lakh.-- in Sibsagar 

district and 1.32 lakh/, in Darrang district. Ttils manifests 

that health facilities increased in the State during the 

first plan period without following population hospital 

criterion. 
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3.2. Efforts in the 2nd Five Year Plan 

Under such circumstances, the Second Five Year Plan 

was launched with a view to remove all constraints that 

come in the progress of health activities in the previous 

plan. In the language of the Second Five Year Plan "the 

fundamental aim is to expand existing health services to 

bring them increasingly within the reach of all people and 

to promote a progressive improvement in the level of national 
h. 

health." Accordingly, the main objective was kept in the 

Draft of the Second Five Year Plan to decentralise health 

facilities and divert them mainly to rural areas. It was 

also mentioned that attention would be paid to increase the 

number of trained technical personnel especially medical 

graduates, nurses, auxiliary nurses, midwives, pharmacists, 

and other para medical personnel. 

The plan was also aimed at to control communicable 

diseases such as malaria, leprosy, filaria, goitre and 

tuberculosis. Malaria was identified as one of the most 

dangerous public health enemies in Assam which took many 

human lives during Second Plan period. Table 3,2 shows 

the severity of malaria from 1953 to 1960. 
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Table 3.2: Malaria Mortality and Morbidity in Assam 

Year 

1953 

195^ 

1955 

1956 

1957 

1958 

1959 

I960 

from 1953 

1 Malar ia 
; morbid i ty 

162,861 

2^2,005 

lUO,775 

96,21+0 

7»+,6l3 

98,1^8 

110,290 

120,893 

to 1960. 

1 

JMalaria 
{mortal i ty 
1 

1^,781 

11,155 

8,260 

5,955 

5,797 

^,131 

3,937 

3,095 

1 

1 Malar ia m o r t a l i t y 
) r a t e pe r 1,000 
! popu la t ion 

1.61 

1.20 

0.88 

0.63 

0.61 

0 .^2 

0.39 

0.38 

Source: Annual Report of Directorate of Health Servi-ees, 
Assam, i960. 

Seeing the severity of malaria, the Governmen'-̂  of 

Assam followed the foot steps of the Malaria Control Pro­

gramme of the Government of India. In this connection, a 

drastic change was made by the State government by trans­

forming malaria control programme to malaria eradication 

programme in 1958 which aimed at to eradicate this disease 

completely by 196^. The Malaria Institute of Shillong was 

developed by providing research facilities on malariology 

and parasitology in order to achieve the target. Thi.s insti 

tution was also assigned the duty to impart training to 
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malaria inspectors and other personnel connected with this 

programme. At the end of the Second Five Year Plan, 1̂-

malaria eradication units engaged to eradicate malaria from 

the State. 

Since communicahle diseases are of serious nature, 

they need early prevention and control. Under the programmes 

of controlling communicable diseases, the Government of 

Assam accorded great importance on malaria, filaria, leprosy 

and tuberculosis control programmes. In viev of filaria 

control, one survey cum control unit vas established in 

Jorhat in 1959. Similarly, a leprosy pilot project vas star­

ted at Dotoma in Goalpara district along with the accommoda­

tion to 30 indoor patients including clinical facilities. 

With 16 leprosy colonies and l80 leprosy treatment centres 

and sub-centres, the Assam Government targeted to control 

leprosy to the maximum possible extent. Apart from leprosy, 

2 goitre control units were serving during the Second Five 

Year plan period in the State in order to provide treatment 

facilities to goitre attacked people. 

During the second plan period, tuberculosis was 

detected as the most virulent disease and -understood its 

lethality. About 90 thousand people were suffering from this 

disease during the said plan period. This situation drew the 

attention of the Government of Assam and necessary actions 
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were taken to control it. Accordingly, mass B.C.G, vaccina­

tion campaign was carried out mainly among the susceptible 

groups of the people. Table 3.3 shows the medical facili­

ties catered by the State government to patients suffering 

from communicable diseases during the second plan period. 

Disease 

Malaria 

Filaria 

Leprosy 

Tuberculo 

during the Second 

sis 

No. 
for 

Five 

of centres 
treatment 

\ \ 

1 

1 

5 

Year Plan 

} Name ot the places 
{ located the treatment 
1 facilities 

-

Jorhat 

Dotoma 

fioalpara, Dhubri, 
Barpeta, Tezpur 
and Nowgong 

The medical college hospitals have important role to 

play for ensuring medical treatment facilities and immunising 

people from diseases. This type' of institution possesses 

modem medical facilities with modern instr-uments either for 

treatment or for operation, expert health personnel and other 

sophisticated medical equipments-. Understanding it, the 

Government of Assam gave much importance on the development 

of taedical facilities in the Dibrugarh Medical College Hospi­

tal and plan was prepared to establish two more medical 

college hospitals in Assam, one each in Gauhati and Silchar. 

The Gauhati Medical College Hospital was established in 

October i960 and started functioning as a second medical 

college hospital in Assam. 
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The ant ic ipa ted expenditure on heal th in Assam during 

the second plan period was Rs. ^95.86 lakh,+but Rs, 350.88 

lakh,?' vas ac tua l ly spent during ti:iis plan period. Table 3«^ 

reveals the t o t a l outlay and expenditure on health in the 

State during the second plan period. 

Health f a c i l i t i e s from the government sources increased 

subs tan t i a l ly during the second plan per iod. 8 sub-divis ional 

headquarters hosp i t a l s v.ere improved; 60 family planning 

c l in i c s were es tabl ished both in r u r a l and urban areas in 

order to stop infant morta l i ty and maternal mor ta l i ty . Table 

3.5 shows the physical achievements of heal th f a c i l i t i e s 

during the second plan period. 

Table 3 . 5 : Health f a c i l i t i e s a t the end of second five 
year plan. 

Item [Position in 
11955-56 

Target under 
second plan 

Achievement a t 
the end of 
1956-61 

Hospital 

Dispensary 

Hospital bed 

Medical college 

Intake capacity 
in medical 
colleges 

^3 

28^ 

2,667 

1 

65 

-

-

3,800 

2 

200 

51 

651 

3,3̂ 8 

2 

200 
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In Assam, most of the diseases are transmitted through 

water. Pollutants enter water from two main sources viz, point 

sources and non-point sources. Point sources include waste 

damped into water by pipes, sewers and other conduits from 

factories, sewage treatment plants and waste and drainage 

dispersal systems. They may be controlled. But it is harder 

to pin-point the non-point sources of water pollutants. They 

mainly happen-'-.;i due to sewage, fecal matters, pesticides, 

fertilizers and top soil carried into streams, ponds, tanks 

etc. by rainwater. Water borne micro-organisms are responsi­

ble for causing harm in human body in the form of diseases 

like cholera, typhoid, amoebic, shigella dysentry, schistor-

miasis, giardiasis, hookwarm and salmonellosis. They are far 

more intense in rural Assam due to poor sanitation like open 

sewers, lack of running water, inadequate toilets and lack 

of treatment facilities and personal hygiene. Village people 

of Assam are often attacked by amoebic dysentry in the form 

of diarrhoea, constipation, cramps and soreness around liver. 

To stop diseases transmitted through water, the Public Health 

Engineering organisation was established in the State in 

1956 by the Government of Assam. This department was mainly 

conceited with water supply schemes under the National Water 

Supply and Sanitation Scheme (Rural and Urban) sponsored by 

the Government of India. Under this scheme, Rs, 93.73 lakh. 
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and Rs. ^5 lakh- :• vere proposed to be spent for ru ra l and 

urban water supply and sani ta t ion scheme respect ively during 

the second five year plan. For the ru ra l schemes, the Govern 

ment of India agreed to give a grant to the extent of 50% and 

the balance ^0% to be borne by the State government. For urban 

schemes, the e n t i r e amount vas a l l o t t e d by the Government of 

India as loan to State Government. Among urban schemes, 

Gauhati vater supply and Shillong water supply schemes-^ were 

worth to name. Under ru ra l schemes, t h i s department took 1̂+ 

major and 6 minor ru ra l water supply schemes during the second 

plan period. In 1957, the Public Health Engineering Department 

was separated from the Directorate of Health Services in order 

to render b e t t e r se rv ices . 

While assessment of the progress of health programmes 

during the second plan period i s made, i t i s found tha t the 

number of government hosp i t a l s increased from ^3 in 1955-56 

to 5l in 1960-61 i . e . the percentage increase was 18/6/S. The 

r a t e of growth of government dispensar ies was spectacular bein^ 

'i^7^^7% ii^ vthe. State during t h i s plan period. The area served 

by a doctor was reduced from 33.23- Sq. Km to 27.61 Sq. Km 

and population doctor r a t i o f i n a l l y stood a t 2,337:1 against 

2,7*+^:1 in 1955-56. The percentage ra te of doctors was increa­

sing a t the ra te of k,^fo during the period of the second five 

year plan. The area per hosp i t a l and dispensary was reduced 
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t o a g r e a t e x t e n t . In 1955-56, t h e r e vas only one government 

h o s p i t a l wi th in 2 ,119.36 Sq. Km and a s t a t e d i spensary wi th in 

333-. 1^ Sq. Km in 1955-56. But by the end of the second f i v e 

yea r p lan the s i t u a t i o n become one government h o s p i t a l wi th in 

1,953.13 Sq.KJn and a d i spensa ry wi th in 153.01 Sq. Km. Popule 

t i o n p e r nurse was f a l l e n from l8 ,693 :1 in 1955-56 to 

12,337:1 in 1960-61 and nu r se p e r bed f i n a l l y dropped from 

1:7 in 1955-56 to 1:6 in 1960-61. Table 3.6 i n d i c a t e s some 

impor tan t p h y s i c a l achievements dur ing the second plan pe r iod 

in Assam. 

Table 3 . 6 : P h y s i c a l achievement under the Second Five Year 
P lan . 

Item of 
develop' 
ment 

Unit 'Second 
{plan 
' t a r g e t 

Health j 1̂ 956-

1956-57 1957-58 1958-59 1959-60 1960-61 
Tota l 
1956 
-61 

Hosp i t a l No. ^70 
beds 
(Addi­
t i o n a l ) 

E s t t . of No. 70 
Primary 
Health 
Cen t r e s / 
Uni t s 

Family No. 80 
Planning 
Centres 
(both 
urban & 
r u r a l ) 

50 

30 

50 

13 

^3 

1l8 

10 

73 

10 

If 

60 351 

11 65 

3 60 

Source: S t a t i s t i c a l A b s t r a c t of Assam, 1960-61. 
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In all,the progress of health facilities in Assam 

during the second plan period was good but district wise 

disparity with regard to government hospital, dispensary, 

population per doctor, bed etc. still remained. The area 

hospital ratio in all the districts remained almost same 

during this period, only change happened to dispensary with 

regard to area. Population per hospital - ŷi increased in 

almost all districts during this period. In 196O-61, popula­

tion per government hospital was increased in Nowgong dis­

trict (6 lakh 7) followed by Kamrup (h lakh.-) and Cachar 

(3 laxh-.:,). Although the situation was eased considerably with 

the increase in hospital beds in the State but districtwise 

population per bed still remained unequal. In Nowgong dis­

trict, the hospital bed per population was 1:l5.9 thousand 

in 1960-61 while 1:7.5 thousand in Cachar and 1:7.3 thousand 

in Sibsagar, 

3.3. Efforts in the Third Five Year Plan 

Health programme also got prime importance during the 

Third Five Year plan period from the state government. The 

demand for medical facilities had been increasing with the 

increase in population in the state and the development of 

medical science and treatment. The titate was required to cope 

herself with change. In towns modern medical facilities were 

given through hospitals while primary medical treatment faci­

lities were made available through dispensaries in rural areas, 
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Heal th programme in tfee t h i r d p lan incorporated tbe 

fol lowing headss 

1. Improvement of environmental hygiene both r u r a l 

and urban a r e a s . 

2 . Cont ro l of communicable d i s e a s e s . 

3. Provision of adequate ins t i tu t iona l f ac i l i t i e s to 

ser^e as a base for organising health' services. 

W. Provision for training of medical and public health 

personnel. 

5. Pamily planning. 

6. Public health services. 

The government also determined to increase the provi­

sion of maternity and child welfare, health education and 

nutrition during this plan period. In the context of health 

programmes, the draft of the third five year plan contained 

a bold objective and expressed it as: 

"the broad objective of the health and 
family planning programmes in the third 
plan is to expand health services, to 
bring about progressive improvement in 
health of the people by ensuring a cer­
tain minimum of physical well being and 
create conditions favourable to greater 
efficiency and productivity."6 

In order to carry out health programmes, the third 

plan allocated Rs. 865 lakh=%'against hs. 350.88 lakh in the 
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second plan. Table 3.7 shows the outlay incurred during the 

third plan against the second plan. 

Table 3.7: Third Five Year Plan, Resource Allocation 

Programme 
f 

•Second plan 
{anticipated 
loutlay 

Water supply and san i ta t ion 
( ru ra l and urban) 

Primary heal th u n i t s , 
hosp i ta l s and dispen­
sar ies 

Control of communicable 
diseases 

Education and Training 

fiidigenous system of 
medicine 

Family Planning 

Other schemes 

Total 

93.73 

1^k.56 

80.37 

^7.79 

0.58 

1.12 

13.20 

351.35 

(Rs. in lakh ) 

j Third plan 
] a l loca t ion 
1 
1 

li+if.00 

1^0.00 

353.00 

17^.35 

3.75 

35.00 

1̂ 4-. 90 

865.00 

Source: Third Five Year Plan, Assam Vol. I (1961-66). 

Assam could not be set free from communicable diseases 

during the second plan period despite much efforts. Therefore, 

a massive strive was felt necessary to put rein on their endi--

micity. Realising the urgency, the third plan accorded 

priority on the control of communicable diseases like malaria, 

leprosy, tuberculosis, small pox, venereal diseases, goitre 

etc. 
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T.B. control programme received importance in Assam 

during the third five year plan. The state government had 

included the following schemes in the said plan in order of 

priority: 

(i) Extensive use of B.C.G. vaccination, 

(ii) Establishment of T.B. clinics, 

(iii) Extension of hospital beds, 

(iv) Establishment of one T.B, training and demonstra­

tion centre. 

Mass B.C.G. vaccination programme started since 19^9 

had reduced the susceptibility of T.B. From the said year to 

the end of 196V, about 8*+ lakh had been tuberculin tested 

and 30 lakhr, vaccinated out of a population of about 11.8 

millon. In 1961+ alone 6.V lakh ~ people v.ere tuberculin tested 

and 2,3 lakh/-vaccinated, ^tivt-n^thls period, a series of 

programmes like door to door B.C.G. vaccination programme, 

mass registration of tested persons etc started in order to 

control severity of this disease. Direct vaccination without 

pre-vaccination tuberculin tests of the younger age group 

0 to 6 was also introduced by the end of 196V. To control T.B. 

more effectively, B.C.G. vaccination programme was integrated 

with the District Tuberculosis Centre. With the advent of 

modern anti T.B. drugs and quick detection of infectious cases, 

the state government therefore, gave impetus on the tuberculosis 
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c l i n i c s dur ing the t h i r d plan p e r i o d . The aim of the govern­

ment was no t to .; leai%^any d i s t r i c t wi thou t any T.B. c l i n i c 

s e r v i c e by the end of the t h i r d f i ve year plan period as a 

p a r t of the Nat iona l Tubercu los i s Programme. 

The number of T.B. c l i n i c s i n c r e a s e d from 7 to 19 and 

T.B. beds to 9 ^ among the es t imated 1.3 lakh; T.B. p a t i e n t s 

i n Assam dur ing the t h i r d plan p e r i o d . The d e f i c i e n c i e s found 

in the development of a n t i - t u b e r c u l o s i s programme in the S ta te 

were due mainly t o the n o n - a v a i l a b i l i t y of q u a l i f i e d t r a i n e d 

pe r sonne l to impar t s p e c i a l i z e d t r a i n i n g in t u b e r c u l o s i s to 

a l l c a t e g o r i e s of medical and a n c i l l i a r y pe r sonne l inc lud ing 

medical s t u d e n t s . Proposa l to s e t up a t u b e r c u l o s i s cen t r e 

ajid a demonst ra t ion c e n t r e a t Gauhati was taken t h i s plan 

p e r i o d . Table 3*8 r e v e a l s the d i s t r i c t wise breakup of the 

t o t a l number of T.B. ca ses t r e a t e d in T.B. c l i n i c and T.B. 

H o s p i t a l s . 

D i s t r i c t 
Goalpara 
i^amrup 
Darrang 
Nowgong 
Sib sag a r 
Lakhimpur 
Cachar 
Garo H i l l s 
Hizo H i l l s 
United N.C. 
K & J H i l l s 
To ta l 

in 

& 

196^, 

Mikir 

• 
t 
1 

H i l l s 

Cases t r e a t e d 
1,6^9 
1,730 

571 
573 

1,611 
573 

1,299 
287 
25h 
120 
879 

9,!? ^6 
Source: Annual Repor t , D i r e c t o r a t e of Heal th cjervices, 

Assam 196^. 
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Financial stringency during this period posed a 

strong constraints to increase the number of beds in diffe­

rent clinics and hospitals for T,B, treatment. Exi<ressing the 

inability, the Directorate of Health Services said, "ve are 

finding it difficult 'iriV*̂>̂f5? with our limited budget, hence 

the establishment for further beds has been given a lov 

priority and only 61 beds covld be established in different 

institutions in the year.'"̂  

At the beginning of the third five year plan, it was 

estimated that over 2 lakh::, people were suffering from leprosy. 

Assam was, therefore, earmarked as one of the States in India 

where Incidence of the said disease was high, varying between 

20 to ̂ 0 thousand people. In order to control the menace of 

leprosy, 6 additional (subsidiary) centres were established 

in places where incidence of the said disease was marked e.g. 

Boko and Masalpur in Kamrup district, Dimakuchi in Darrang 

district, Pahumara in Sibsagar district, Uinden in United 

Khasi and Jainti-a Hills district and Daldali in Iftiited Mikir 

and North Cachar Hills district. The state government approved 

the scheme to setup h leprosy colonies under the centrally 

sponsored scheme at Harisinga, Narayanpur, Sonapur and 

Mala si-pa thar. In 196^, 16U-9 leprosy cases were detected and 

13?917 cases were brought under treatment at 231 clinics and 

16 institutions against 10,699 in i960. Table 3.9 shows the 

number of cases treated in 196^ in Assam at various leprosy 

centres. 
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Table 3.9: Leprosy cases treated in 196^ in Assam. 

D i s t r i c t / 
Leprosy-
Centre. 

Darrang 

Cachar 
U.M. & N.C. Hil 
Nowgong 
Garo H i l l s 
Kamrup 

Lakhimpur 

Mizo H i l l s 

K & J H i l l s 

Sreemanta 
Sankar Mission 

Barbheta Lepros 
Colony 

San t ipa ra Lepra 
Colony 

Makimda Leprosy 
Colony 
Sa r iha i j an K. 
Nivac 

Tota l 

No. of 
C e n t r e / 
I n s t i ­
t u t i o n s 

I s 

y 

sy 

17 
6 

107 

7 
23 
26 

15 
-

10 

7 

1 

7 

1 

If 

231 

{Remain-
[ing 
(from 
' l a s t 
(year 

^91 
511 

6,273 

709 
35^ 
51^ 

1^3 
-

89 
596 

36if 

8^1 

767 

5^2 

New ITotal 
cases ^ o . o f 
detec-{cases 
ted 

97 

109 
185 

79 
87 
6^ 

1^ 
16 

16 

132 

29^ 

309 

215 

32 

12,320 12,319 

j t r e a -
;ted 
•during 
{the 
lyear 

588 

686 
6,if58 

770 
^ f 1 

637 

157 
16 

56 
728 

67^ 

1,150 

982 

51^ 

13,917 

Death |Cured 

L , . . . . . 

3 

5 
38 

8 

\ 

12 

1 

3 
6 

18 

5 

2 

6 

9 

120 

1 

1 
1 
1 

\ 
t 

i 
1 

2 

If 

3 
-

10 
1 
\ 

~ 

1 

33 

V6 

-

51 

-

155 

"Reliev 
ed 

39 
1 

5 
15 
28 
ifO 

6^ 

7 
U-

-

1+5 

10 

-

-

258 

Source: Annual Report, Directorate of Health Services, 
Assam 196M-. 

Hie state government had increased the number of health 

personnel to provide more treatment facilities to leprosy 
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attacked people. One more medical off icer was given in the 

charge of dispensaries and he vas ass i s ted by k2 leprosy 

i n j e c t o r s , 20 leprosy socia l workers in an t i - leprosy scheme 

25 leprosy in jec tors and 5 non-medical a s s i s t an t s in central3vV 

sponsored scheme, 58 leprosy in jec to r s in survey scheme, 69 

leprosy in jec to rs in eradicat ion scheme and 5 ayurvedic phy­

s i c i ans . 

Like leprosy, malaria and small pox caused major harm 

in the S ta te . The Government of Assam took a p i l o t scheme in 

1960-61 with an aim to eradicate these diseases by 1%^, The 

a c t i v i t i e s in the State with regard to malaria eradicat ion 

plans were prepared, organised and administered by a Malaria 

I n s t i t u t e of Assam. In order to control f i l a r i a and g o i t r e , 

adequate a t t en t ion was paid during the th i rd plan period. 

2 go i t re cen t res , 1 each a t Diphu and Gauripur were opened in 

order to cont ro l i t . F i l a r i a un i t of Jorha t also ac t ive ly 

worked to offer medical f a c i l i t i e s to f i l a r i a affected people 

In addition to mentioned d iseases , many people suffered 

from cholera, plague, kala-azar , dysentry and diarrhoea, 

resp i ra tory d iseases , en ter ic fevers , b e r i - b e r i and d ip ther ia 

during t h i s period. Table 3.10 shows the number of deaths from 

various diseases during 1962-6^. 
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Table 3 . 1 0 : Niitnber of deaths from major t r o p i c a l d i s e a s e s 
In Assam. "" 

Disease 1962 

Death 
-1263. 
Death 

196^ 

Death 

Cholera 
Plague 

Kala-Azar 
Dysentry & 
Diar rhoea 
Respiratory-
d i s e a s e s 

E n t e r i c Fever s 
B e r i - b e r i 

D l p t h e r l a 

9 
Free from t h i s 
d i s e a s e 

-

2,586 

2,967 

288 

12 

71 

13 
Free from 
t h i s 
d i s e a s e 

78 
2,368 

2,1+27 

1U6 
20 

38 

312 
F ree from 
t h i s 
d i s e a s e 

60 

3,017 

2,278 

8h 

he 
30 

Source: Annual Repor t , D i r e c t o r a t e of Heal th S e r v i c e s , 
Assam 196M-, 

To c o n t r o l t h e s e d i s e a s e s and to check the mortal i ty-

r a t e , the S ta t e r e q u i r e d much medical f a c i l i t i e s . Wh;Lle 

a s s e s s i n g t h e p r o g r e s s of h e a l t h f a c i l i t i e s dur ing tho t h i r d 

plan pe r iod in Assam, a s i g n i f i c a n t change comes to Irlmelight 

The number of government h o s p i t a l s uere i n c r e a s e d to 73 by 

the end of the t h i r d plan while t h e r e were only 51 hoijpital.=! 

in 1960-61. The percen tage Inc r ea se of government h o s p i t a l s 

during t h i s pe r iod was remarkably high being h3,^fo. Tiie num­

b e r of d i s p e n s a r i e s a l s o r e g i s t e r e d I n c r e a s e from 651 in 

1960-61 to 701 in 1965-66 i . e . -the pe rcen tage i n c r e a s e was 
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7.68-^« Hence, the area coverage of a government hospi ta l 

declined from 1953.13 Sq. Km in 196O-6I to l556AO Sq.Km in 

1965-66 while the area coverage of a s t a t e dispensary stood 

a t 1^2.09 Sq. Km in 1965-66 from 153.01 Sq.Km in 196O-61. 

With the increment of the number of doctors , the area to be 

served by a doctor had fa l len from 28.30 Sq Km to 23.U? Sq. 

Km and population doctor r a t i o stood at 2737:1 in 1965-66 

from 1077:1 in 196O-6I. A spectacxilar achievement vas made 

to population bed r a t i o during t h i s plan period. At the 

beginning of the th i rd plan, the popiAlation per bed v<as 3176 

which reduced to 1973 t)y the end of the plan. 

Maternity, chi ld welfare and family planning programmes 

are also the cons t i tuents of hea l th . While studying heal th 

f a c i l i t i e s in the Sta te , t h e i r importance ?y5/as evoked. Mater­

n i t y and chi ld welfare involve in the development or mater­

n i t y heal th care , check maternity morta l i ty and morbidity, 

r es to ra t ion of physical f i t ne s s during the time of pregnancy 

while chi ld welfare i s associated with the reduction of infant 

and ch i ld morta l i ty and morbidity, vaccination to children 

to save them from po l io , d ip ther ia and other d i seases . Family 

planning has i t s own importance. Rapidly increasing population 

in the s t a t e i s not a good sign because i t begets a number of 

economical, socia l and p o l i t i c a l problems. Hence, the popula­

t ion growth should be checked through family planning. 
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The programme of Maternity and Child Welfare vas 

initiated by the Government in 19I+8. The n-umber of centres 

had increased from U- in 19^8 to 11̂+ in 196^ and faci l i t ies 

•were extended to II6 State dispensaries and local board dis­

pensaries. Since mateinity and child v; elf are services formed 

an integral part of health programme in the Primary Health 

Centres, many maternity and child welfare services were inte­

grated with family planning programme during the third plan 

period. 

The family planning programrae, started in 1957-58, was 

implemented and f^unctioned through the State Health Direc­

torate. The family planning units were splitted into rural 

and urban family planning. Both urban and rural family plan­

ning centres came up at a large scale to popularise family 

planning methods among people in order to reduce the birth 

rate. Table 3,11 shows the position of family planning centres 

at the end of the third plan in Assam. 

Table 3,11: Number of family planning centres at the end 
of third five year plan. 

Centres ; Urban j Rural ; Total 

Government Family Planning 2U- l56 180 
Centres 
Local Bodies 
(Assam Mahila Samity,Gauhati) 1 - 1 
Voluntary Organisation U- 3 7 
(Red Cross Society, India) 

Source: Annual Report, Directorate of Health Services, 
Assam 196M-. 
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In spite of much progress during the thi'id five year 

plan period in the field of health facilities from the State 

government level in Assam, deficiencies still remained. In 

many fields, shortages vere so acute that the state govern­

ment had to review its health programmes and tried to remove 

deficiencies during the Fourth Five Year Plan, 

3.if. Efforts in the Fourth Five Year Plan 

The Fourth Five Year Plan was formiilated primarily to 

remove deficiencies in basic infrastructure, shortage of 

medical and para medical personnel, lack of training facili­

ties, inadequacy of organisational setup and non-availability 

of building and staff. Therefore, the fourth plan programmes 

vere chalked out with a view to provide minimum standard of 

medical care and public health services by the end of the 

Fifth Five year plan. The Draft of the Fourth Five Year Plan 

gave importance on rural health. It was decided to expand 

more health care facilities in the rural areas. In the begin­

ning of the fourth plan, it was found that ^^ blocks out of 

130 had no primary health centres; consequently rural people 

did not get anticipated medical facilities at the block 

level. Accordingly, the plan aimed at to put more rural areas 

under primary health centres and dispensaries. The target was, 

therefore, fixed to establish one primary health centre in 

each block. 
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Population growth in Assam during the decade 1961-71 

was the highest in the country being 3^.37^ compared to All 

India rate being 2i+.57̂ . Therefore, the State Government paid 

special attention to the family planning programme. The plan 

aimed at to bring down the birth rate from hO per thousand to 

25 per thousand. Many institutional base consisting of 67 

Rural Family Planning Programme units, 10 urban family plan­

ning units, 2^ state sterilisation units and 32 mobile family 

planning units were working together to achieve the target. 

Keeping connection with family planning programme, the mater­

nity and child welfare programme also received importance 

during this period. Initially, this programme was fostered by 

Indian Red Cross Society and other volimtary organisations. 

The state government took over the activities since 191+8 with 

only h such centres. Subsequently, both the services continued 

at a wider scale through its 113 centres. Duidng the fourth 

plan period, the maternity and child welfare services were given 

through 165 dispensaries and 77 public health centres with its 

sub-centres. International organisation like UNICEF also pro­

vided aid to this programme in the form of kinds. 

In view of special health programme, the Fourth Five 

Year Plan gave much importance on T.B., leprosy, malaria, 

small pox, cholera programmes. With the advent of modem anti 

T.B. drugs and increased diagnostic and treatment, the intensity 
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of T.B. had fa l len to a remarkable extent during the fourth 

plan period. In 1970, out of 9073 pa t i en t s t rea ted 28o patien^a 

died while in 1968 out of 19,729 pa t i en t s t reated 303 patie-ius 

died. During th i s period, there were 11 d i s t r i c t T.B. c l i n i c s 

and 7 suh-divis ional c l i n i c s in the S ta t e . In addi t ion, there 

•were 5 T.B. hosp i ta l s (1 government and h p r i v a t e ) , 27 T.B. 

wards (16 government and 11 pr iva te ) and l5 government and 

1 p r iva te c l i n i c with 688 beds (government 293 and pr iva te 

395). During t h i s plan period, 16 lakh persons were vaccina­

ted and over 9 thousand T.B. pa t i en t s were given treatment. 

Anti-leprosy programme was also continued during the 

fourth plan with a view to check i t s endemicity. This pro­

gramme was carr ied out through 2 h o s p i t a l s , 8 colonies, 131 

government treatment cen t r e s , 58 pr iva te treatment centres 

with a t o t a l of 7^9 beds. Table 3-12 shows the leprosy cases 

t rea ted in d i f fe ren t i n s t i t u t i o n s of the Sta te . 

Table 3.12: Leprosy cases t rea ted in Assam 1968 to 1970. 

;NO . o f ! No. of ; No. of 
Year |cases ', cases [ cases 

j t reated ; cured ; rel ieved 

No. of 
cases 
discharged 
otherwise 

No. of 
deaths 

1968 

1969 
1970 

1,717 
8,211+ 
9,788 

171+ 

96 

139 

332 
186 
168 

8Uh 
3^1 
513 

88 

113 
123 

Source: Annual Report, Directorate of Health Services, 
Assam 1970. 
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Like anti-leprosy programme, the National Malaria 

Eradication Programme T̂ as continued during this plan period. 

The State Government endeavoured through 13 units and lf5 sub-

centres located in different parts of the state in order to 

check malaria incidence. D.D.T. spray operation was carried 

out throughout the State to check this disease. 

In spite of much efforts, Assam could not be set free 

from the epidemics and cholera. In 1970, cholera and small 

pox broke out in epidemic forms in the districts of Kamrup, 

Goalpara, Darrang, Nowgong, and Sibsagar while small pox 

occurred in the districts of Goalpara, Nowgong, Sibsagar and 

Lakhimpur which took 67 and 31 lives respectively. 

The notable aspect of health facilities in Assam during 

the fourth plan period was the introduction of Contributory 

Health Services Scheme for the government employees residing 

at Shillong on an experimental basis in February 1971. Latar 

it was expanded to Dhubri, Gauhati, Silchar and Tezpur. 

Employees State Insurance Scheme was expanded to Dhubri, 

Gauhati, Dibrugarh, Makum and Tinsukia during this plan period 

In the field of treatment, about 1.69 lakh patients 

were treated indoor and about 60 lakh,> outdoor at various 

government hospitals, dispensaries and primary health centres. 

In addition, 551 indoor and 9,528 outdoor patients were treated 
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in Ayurvedic College, 981 T.B. cases were treated in T. B. 

hospitals and clinics and 1,22̂ - cases v.ere treated in the 

Mental Hospital, Tezpur. 

3.5. Efforts after the Reorganisation of Political Boundaries 
of Assam. 

The total number of government hospitals stood in the 

State by the end of the fourth plan at 5^ sjnd dispensaries 

^16 and hospital beds at 5y6k2 against 73 hospitals and 627 

dispensaries by the end of the third plan. This difference 

occurred due to change in the political boundary of Assam made 

in 1972. Garo Hills district, United Khasi and Jaintia Hills 

district and Mizo district -were separated from the State of 

Assam in the said year in ̂order to form separate political 

units viz. Meghalaya and Mizoram. During the fourth plan 

period, Assam got one more medical college hospital at Silchar 

which came up in 1968 and as a result the total number of 

medical college hospitals in the state stood at three. Biey 

were equipped with modern treatment facilities and experts in 

many disciplines. Dibrugarh Medical College hospital and 

Gauhati Medical College hospital had special treatment faci­

lities for the most dreadful disease, cancer. There was no 

new mental hospital set up during the fourth plan period, 

only the Mental Hospital, Tezpur was rendering facilities for 

the treatment of mad and non-criminal l̂ unatics in Assam, During 
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t h i s plan period, 'h nev primary heal th centres vere e s t a b l i ­

shed a t Kakapathar in Dibrugarh d i s t r i c t , Bihdia in Kamrup, 

Samaguri in Nowgong and Sapekhati in Sibsagar d i s t r i c t . 

Altogether there vere ll+6 primary heal th centres during th i s 

plan period extending medical f a c i l i t i e s to the people r e s i ­

ding in the ru ra l and urban areas in the State. 

Despite del imi ta t ion of p o l i t i c a l boundary of Assam 

in 1972, the percentage ra te of increasing doctors was s igni ­

f icant being 5'^1%* The area to be served by a doctor stood 

at 12.67 Sq. Km by the end of the plan against 20.^6 Sq. Km at 

the beginning of the fourth plan. The s i tua t ion of population 

hospi ta l and population dispensary were improved. For instance, 

there was one hosp i ta l within 2,032,85 Sq. Km and a dispen­

sary within 252.81 Sq. Km in 1969-70 which was reduced to 

1,1+5^.12 Sq. Km and 198.79 Sq. Km respec t ive ly . 

After much development, deficiency s t i l l remained in 

ru ra l areas with regard to d ispensar ies , bed in ru ra l dispen­

sa r i e s and primary health centres . Out of 5,000 hosp i ta l beds 

avai lable in the public sector health centres in Assam during 

the said plan period only 500 beds were avai lable in ru ra l 

areas and the res t were avai lable in urban areas . In addi t ion, 

78 primary heal th centres out of 1̂ '3 had ne i ther office nor 

r e s i d e n t i a l accommodation for doctors and other heal th per­

sonnel. 
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Depending on th i s condition, the Fifth Five Year Plan 

kept an objective to make up the backlog in such a v/ay so as 

to reach the All India standards v i t h in 15 years . The plan 

also aimed at to narrow down the gap between rura l and urban 

heal th f a c i l i t i e s in a planned way. 

Urban and rura l heal th problems are not a l ike . People 

of urban areas are more prone to communicable diseases while 

people of r u r a l areas are l i ke ly to suffer from malnutr i t ion . 

Hence, po l i c i e s re la t ing to health should be d i f f e ren t . Since 

health f a c i l i t i e s •vvere inadequate in r e l a t i on to demand in 

ru ra l areas , the f i f th five year plan gave much emphasis on 

rura l health covering preventive heal th care , n u t r i t i o n pro­

gramme and family planning programme. Medical f a c i l i t i e s were 

extended to ru ra l areas through primary heal th cen t res . The 

government of Assam, therefore , decided to es tab l i sh 53 p r i ­

mary heal th centres at the block leve l in ru ra l areas of which 

30 cent res would be located at most populous blocks and re s t 

23 in t r i b a l and backward areas . 30 primary heal th centres 

were selected to upgrade as 30 bedded hospi ta l and 600 new 

sub-centres would be es tabl ished on the bas i s of one sub-

centre for 10,000 people. 

Although the State Government targeted to eradica te 

malaria and small pox from the State by 196^, but malaria was 

s t i l l recurring in the S ta te . Therefore, the government dec i ­

ded to pursue vigorously to eradicate i t during the f i f th plan 

period. The government also gave much importance to the 
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programmes to combat other communicable diseases such as 

cholera control programme, T.B. vaccination pi*ogramme, 

leprosy control programme e t c . The t o t a l plan a l loca t ion for 

the F i f th plan was 1,220 lakh, against 7W6.61 lakhs in the 

fourth plan (Table 3.13) . 

Although' heal th programmes got considerable a t t en t ion 

during the f i f th plan but achievements were not spectacular . 

Health f a c i l i t i e s from government sources did not increase 

adequately. However, the number of government hosp i t a l s 

increased from 5̂+ in l97'->- "to 55 in 1979 and government dispen­

sar ies increased from hoi in 197^ to k2^ in 1979 i . e . the 

percentage increase was 11^03^.The t o t a l medical personnel 

increased to 6,88^ in 1976 against 6,200 in 1971+ i . e . the 

percentage increase was 5.52^ and aioxiliary heal th personnel 

increased from 11,36^ in 197W to 12,05C in 1976 i±.e.^(»,Oh%), 

There were only three medical college hosp i ta l s with 2,277 

beds, 17 sub-divis ional h o s p i t a l s , 2 T.B. hosp i ta l s and 

1 mental hosp i ta l a t the end of the F i f th Five Year Plan. 

1+, An Evaluation of the Achievements; An Overall Account 

Progress in the f i e ld of heal th care can be evaluated 

through l i f e expectancy a t b i r t h , f a l l in death r a t e , conti-o3 

of communicable diseases e t c Achievements by vere not i n s i ­

gni f icant during the planning period in Assam, Pers i s t ing 
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government efforts made it possible to check the severity of 

some diseases like cholera, small pox, tuberculosis, malaria 

etc. Owing to the expansion of health facilities, Assam has 

been reported to be free from plague. Tuberculosis has now 

been made a curable disease and the death toll has been 

reduced remarkably. Malaria cannot create havoc in the State 

as it did in the past. Life expectancy also has increased 

significantly from 32 years in 19^1-51 to 53 years in 1976-80 

and death rate has fallen from 27 per thousand population to 

l̂f per thousand population. Health facilities have been 

decentralised so that rural masses can enjoy medical facili­

ties from the government sources. 

In spite of much government efforts during the plan 

periods, health facilities are not adequate In the State of 

Assam. The standard of health services continues to be lower 

than other States of India. A wide disparity is still present 

between urban and rural health facilities. The primary health 

centres and dispensaries have to cover a large area and popu­

lation and therefore, they cannot serve the entire population. 

Due to lack of adequate finance, standard of health services 

has been sub-standard. Even though malaria, small pox, chole­

ra and similar diseases have greatly been controlled, still 

they often appear to take human lives. The target to eradi­

cate malaria and small pox by 196̂ - — remains in the policy. 
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Although the incidence of malaria has been checked to a 

great extent, but it recurs in the State now and then. 

Cholera still occurs in an endemic form in Kamrup district. 

The present government hospital facilities in the State are 

utterly inadequate to meet the groving demand for hospital 

services. It has been roughly estimated that for 2,000 per­

sons one hospital bed is available in the State whereas the 

national objective is to have at least one bed among 1,000 

people. Even on its account, as it will be shown in the 

following chapters, the indicators of the general level of 

development of health facilities provide us with picture of 

high pressure of population on health facilities. Of 

course, this is so partly due to the rapid increase in popu­

lation in the State on account of natural growth and immi­

gration. Nevertheless it also shows that development of 

health facilities have not attracted the attention and 

efforts of the government commensurate with their worth and 

suggest that an increasing intensity of concern is warranted. 
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FORMULATION OF EVALUATION CRITERIA 

The objectives of the ongoing chapter are twofold: 

(1) to discuss theoretically the foiJndations on •whicii the 

criteria of evaluation of the public efforts to develop the 

health facilities may be decided, and (2) to choose certain 

criteria on which the public efforts to develop the health 

facilities carried out by the government of Assam since the 

beginning of the plan period can be evaluated. 

1. Theoretical foundations of the criteria of evaluation 
"of public efforts to develop health facilities; 

1.1 The Objective of .Evaluation 

To discuss on the theoretical foundations of the 

criteria of evaluation of public efforts to develop health 

facilities it is required that the "objectives of evaluation" 

must be clearly stated. One of the possible objectives of 

evaluation is to make an appraisal or to analyse whether the 

public efforts could meet their "stated objectives" or not.'' 

However, more often than not, the "stated objectives" are 

qualitative in nature and targets in quantified terms are 

not stated. In such a case it would be impossible to decide 

whether the stated objectives are met or not unless we con­

cede to measure the success of the public efforts in degrees 

on certain scale. 
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In case the stated objective is only one, it is 

easier to devise a scale on which the degree of success can 

be measured. Hovever, usually, this is not the case. The 

objectives of a public policy or efforts are many and these 

objectives are often in conflict with one another. In such 

a case the task is to carry out a multi-criteria evaluation. 

If each of the objectives in this type of problem is such 

that it admits of measurement of the degree of success in 

attaining it, the multi-criteria evaluation is amenable to 

be dealt with as a vector maximum problem. Once this is 

possible, we require weights to be assigned to each objective 

and using these weights, the degrees of success in meeting 

different objectives are subjected to a weighted aggregation 

yielding the degree of overall success in meeting the objec­

tives. However, the problem of choosing suitable weights has 

always been tricky and as yet no objective method to decide 

weights is known. 

p 
Ragner Frisch suggests a method that may sometimes 

be useful to get a rough estimate of the weights. He consi­

ders that these weights are nothing but the coefficients of 

a social preference function (operational•C"-X-̂ i. social preferen­

ce function) associated with the objectives of the pui-lic 

policy whose success can be measured in decrees. In t̂ pplying 

his method he suggests the analyst to approach the represen-
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tative of the society vith a menu of alternatives recording 

different degrees of attainment of different objectives and 

to seek his preferences. By varying the degrees of attain­

ment of different objectives in the menu, the analyst can 

ascertain those particular combinations of the degrees of 

attainment of different objectives about which the represen­

tative of the society reveals his indifference. Through 

these combinations it is possible to work out the relative 

weights to be assigned to different objectives of the public 

policy. 

But difficulties in applying the method suggested by 

Frisch a3re immense. Jirst, the question is, who is the re-

presentative of the society. It is rather impossible to 

find one. The society is comprised of different classes 

whose interests often conflict with one another, and each 

class has a set of arguments that can justify its interests. 

The ideologies for justifying interests of different classes 

are different and often incompatible with one another. Fur­

ther, suppose we are ready to approach the representatives 

of different classes and determine the weights of class-

preference f^mctions, the question is how to combine a number 

of class preference f\;inctions to make a single social prefe­

rence function. Once again we have to decide weights to be 

assigned to different class preference functions such that 
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they can be aggregated. It is not difficult to see that the 

procedure is leading to an infinite regress. 

The consequences of the indeterminacy noted above are 

that while for one the attainments of the public efforts may 

be highly satisfactory, for some other, these attainments 

may be unimportant and illusive. Thus one may applaud the 

grand success of the public efforts vhile the other may dis­

miss it as an utter failure. 

The next problem associated viith the exercise of 

appraisal is the legitimacy of the practice of entertaining 

only the "stated objectives" for appraisal. A public program 

that has been implemented may have many side-effects vhich 

did not make an appearance in the "stated objectives". It is 

possible that those who formulated the.program could see 

these side-effects before hand but they did not take note of 

them explicitly and such an action may sometimes be purpose­

fully directed. On other occasions, the side effects might 

not have been foreseeable. In any case, one may argue that 

appraisal shoiild be made on the overall effects of the 

efforts and in accounting for the overall effects.all the 

effects - intended and unintended, stated and not stated, 

foreseen and unforeseen, should be included in the exercise 

of appraisal. 
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Another possible "objective of evaluation" of a 

public policy/programme is to "learn from the experience" 

in order to perform better in the future. If this be the 

objective of evaluation, it is suggestive and corrective. 

A receptive body of public authorities and policy-makers 

then admits of the shortcomings that it had had in formula­

ting or/and implementing the programme. This objective of 

evaluation copes up easily -with the proposals of including 

the extraneous criteria, the unstated objectives and unfore­

seen side effects in the appraisal of the public policy/ 

programme. 

1.2 Economic evaluation versus social evaluation 

The choice of criteria of evaluation of public poli­

cies/programmes depends to a great extent whether the basis 

of evaluation is economic or social. Economic evaluation has 

a different frame of reference than the social evaluation 

has and in accordance vith the frame of reference the justi­

fication of the criteria is put forth. 

Economic evaluation is based on the idea that at a 

given point of time a society has limited resources at its 

disposal and they may be allocated to different programmes 

that may have different objectives to meet. These programmes 

and their objectives may be competing among themselves to 
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claim for the limited resources. All these programmes and 

objectives differ in their importance and the urgency of 

their fulfilment. A prudent decision to allocate the limited 

resources would be,to optimise the resource use such that 

the net benefit from the programmes is maximised. 

To illustrate, let us take up the problem of evalua­

ting the public programmes on the development of health 

facilities. The public exchequer has a limited amount of 

resources and the budget is rather fixed. The physical assets 

and rav; materials too are limited. The ultimate objective of 

the public programmes is to help the people live better. 

This objective may be met by so many possible alternative 

programmes e.g. financing industries to produce necessary 

and comfort goods, improvement of the comrhunication and tranŝ  

portation netvork, improvement of the law and order situation 

improvement of educational infrastructure and so on. Then 

we must allocate the limited physical and financial resources 

on different programmes such that the living condition of 

the people in general is improved to the greatest possible 

extent. 

But the questions raised by the above approach are 

many in number. First, what do we mean by the living condi­

tion of the people in general? What are the indicators that 
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measure d i f ferent aspects of the l iv ing condition of the 

people? How to make a comprehensive and s ingle measure or 

index tha t may be used to measure the overa l l l i v ing condi­

tion of the people? Should ve proceed on the p r inc ip le "the 

g rea te s t good of the g rea tes t number" or " to each according 

h 

to h i s need?" And tha t i s not a l l . How to measure the bene­

f i t s from the improved educational in f ras t ruc ture or improved 

t ranspor ta t ion network, increased employment, production of 

necessaries and comforts, cap i ta l goods and consumption 

goods and so on? 

The conclusion following from a perusal of these 

questions i s tha t to evaluate the programme on improving 

the medical in f ras t ruc tu re necess i t a tes the evaluation of 

a l l the public programmes together . But t h i s i s not a viable 

proposi t ion. Even i f i t were v iab le , the problem of measur-

a b i l i t y of benef i t s i s p r a c t i c a l l y unsolvable. from the 

operat ional point of view, therefore , evaluation must be 

carr ied out on ad-hoc bas i s and t h i s i s what i s r ea l ly done 

in p r a c t i c e . 

The ad-hocism in the prac t ice of evaluation goes with 

an ad-hocism in the choice of the c r i t e r i a of evaluat ion. 

These c r i t e r i a are always subject to f a l l i a b i l i t y in more 

or l e s s degree, but there i s no escape from ad-hocism. 
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The social basis of evaluation has a different frame 

of reference. The utilitarian element that is dominant in 

the economic evaluation is disregarded here. Social justice 

in the democratic framework and human rights are invoked to 

justify the social evaluation. But this approach too is not 

free from the problems. The objectives of the society and 

the place of an individual in the society, the conflict 

between the social choice and individual values and such 

questions are no easy matter to decide. On these,issues there 

are different viewpoints, and each viewpoint has a support 

of an elaborate system of philosophy. These philosophies are 

often conflicting among themselves. Social evaluation based 

on the philosophy of Nietzsche will applaud what the social 

evaluation based on the philosophy of Bentham or that of 

Rousseau will condemn. The result is that one cannot help 

but take sides and face criticism. The choice of criteria 

for social evaluation will depend on the ideology defining 

the relations of an individual with the society and the state, 

the objectives of the social organisation and polity and the 

related issues. That is to say that the choice of criteria 

of evaluation is not ideology-neutral. 

Attempts have been made to put the economic and social 

bases of evaluation of public policies/programmes together 

in a broader framework. Social justice may be defined on 
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utilitarian grounds. Earlier vorks on the choice of criteria 

of evaluation sought their justification on the economic 

grounds v;here economics v*as concerned "with the market-mecha­

nism or the institution of exchange. Recently, however, 

economics has broadened itself not to be limited to the mar­

ket mechanism, but to include "what has been named as the 
n 

grants Economics.' K. Boulding, the leader proponent of grant 

economics maintains that the "exchange system" is only one 

of the three major modes of organising social life. The 

other tv.o are the "threat system" and the "integrative sys­

tem", the last one giving rise to the Grants economics. In 

the broad framework, then, social basis of evaluation is not 

beyond economics. Of course, here economics means a genera­

lised economics that includes "Exchange economics" and 

"Grants economics". 

Sometimes regarding evaluation of public policies/pro­

grammes the question has been raised whether the programmes 

produce capital goods or consumption goods. That is to say 

that, for example, expenditure on health should be considerer' 
Q 

an investment in human resources or public consumption. 

Unfortunately, 'when we are empirically dealing with tne issue, 

there is a -great deal of indeterminancy in classifying the 

goods and services into these two categories. Myrdal ai'gues 

that in underdeveloped economies where people live on a very 
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low level of consumption, an increase in consumption expendi­

ture may be regarded as investment. After all, consumption 

of necessaries leads to enhancement of productive capabili­

ties and efficiency. Vieved as such, consumption expenditure 

is investment in effect as it leads to an increase in produc­

tion. However, at a higher level of consumption expenditure, 

the marginal productivity due to consumption declines to 

zero or becomes insignificant. Now, when we take up the issue 

of public expenditure on health programmes, one may argue that 

in underdeveloped economies where people have scarcely enough 

resources to spend on medical care, every rupee spent on 

health programme is an investment. But one must note that 

it may be misleading if held indiscriminately. In underdeve­

loped economies the rate of unemployment also is very high 

and this is particularly true of the Indian economy. Since 

the human resources, whatever their quality might be, are not 

utilised properly due to the problem of unemployment, an 

investment on human resources would not bear any production 

Hence, in such a situation every rupee spent on improving the 

health condition may not be considered as investment. 

Once again we invoke the issue of human rights. To be 

unemployed is not by volition. It is because the society is 

not in a position to generate enough employment opportunities. 

The security of the unemployed is the duty of the society and 
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the State. Hence, if expenditure on health facilities does 

not increase production, the State should not attempt to 

curtail this expenditure; rather it should try to generate 

more employment such that the unemployed manpower can be 

productively employed. Once we stretch this issue further, 

the task of evaluation of public expenditure on health pro­

grammes becomes very much involved. 

The discussion on the theoretical foiindations of 

the choice of criteria of evaluation of public expenditure/ 

policy/programmes on health immediately suggests us that it 

is very difficult, if not Impossible to choose the criteria 

of evaluation without arousing ideological controversies and 

even more, to justify a set of criteria well diverge much in 

practice than what the theoretical considerations would 

prescribe. The limitations posed before a practising evalua-

tor are, therefore, obvious. Keeping this in view it has been 

decided that in the present exercise we will adopt the social 

evaluation method in the broad economic framework. Sinc« it 

is not practicable to evaluate the real benefits of the 

health programmes, nor the opportunity cost thereof, we will 

proceed with some operation criteria. 
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2. Operational Criteria for Evaluation of Public Expenditure/ 
Programmes on Health'Facilities "in Assam 

2.1 Operational Considerations 

Rather axiomatically, we assert that the objective of 

the public expenditure on health and programmes to develop 

health facilities in the State of Assam has been to improve 

the health condition of the people in general. In fact, this 

objective has been declared to be the "maintained" purpose 

of the public efforts in this direction. The Constitution of 

India accords that "the state shall regard the raising of 

the level of nutrition and the standard of living of its 

people and the improvement of the public health as among its 

primary duties."-^ Maintenance of public health has explici­

tly been given an economic justification as the draft of the 

first five year plan clearly mentioned that: 

"in terms of resources for economic deve­
lopment, nothing can be considered of 
higher importance than the health of peo­
ple which is a measure of their energy 
and capacity as well as of the potential 
of manpower for productive work in relation 
to the total number of workers maintained 
by the nation. For the efficiency of 
industry and agriculture, the health of „ 
the workers is an essential consideration." ' 

Further, this maintained objective and justification for the 

same is reflected by the Draft third five year plan which 

states: 
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"the broad objective of the heal th and 
family planning programmes... i s to 
expand heal th serv ices , to bring about 
progressive improvement in heal th of the 
people by ensuring a cer ta in minimum of 
physical ve i l -be ing and create conditions 
favourable to g rea te r eff iciency and pro­
duc t iv i ty . "11 

An e x p l i c i t recognit ion of the physical ve i l -being at cer ta io 

minimum level i s a c h a r a c t e r i s t i c a l l y s ign i f ican t point for 

considerat ion. Fur ther , in the fourth five year plan d i s t r i ­

but ional j u s t i c e vas highl ighted. The public ef for ts vere 

s trongly c r i t i c i s e d to favour urban areas and as a response 

to the same, the fourth plan made a note to improve heal th 

f a c i l i t i e s in mral a reas . 

We note therefore that the objective of the mainte­

nance and improvement of heal th conditions are based on 

three arguments; (a) the product ivi ty argument, (b) v e i l -

being argument, and (c) equity and d i s t r i b u t i o n a l j u s t i c e 

argument. 

In any case, to estimate as, to what extent the public\ 

e f for t s to maintain and improve health condition of the 

people led to a r i s e in product ivi ty i s a d i f f i c u l t , i f not 

an impossible task . The net domestic product of the State of 

Assam has s ign i f i can t ly increased during the period of our 

study. In I96l , the KDP of Assam vas aroiind Rs. 300 crores 
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(a t l9^8->-i9 pr ices) ^vhich increased to Rs. 51^ crores (at 

l9l+8-^'9 pr ices) in 1976-77. But t h i s increase may be accoun­

ted for several aspects of development l i k e technological , 

s t r u c t u r a l and i n f r a s t r u c t u r a l aspects . To what extent did 

these fac tors ra i se the product ivi ty of the workers and what 

net r i s e i s a t t r i b u t a b l e to the improved heal th conditions 

i s a d i f f i c u l t and tedious task to resolve , which at any 

r a t e , requires an elaborate and independent study so7.ely 

di rected to accomplish with. 

Similarly, the physical well-being of the people on 

account of improvements in health f a c i l i t i e s i s no easy 

matter to y ie ld to measurement; However, t h i s problem i s not 

as d i f f i c u l t as the measurement of improvements in produc­

t i v i t y due to improvements in heal th condition. Per capi ta 

income of Assam was Rs. 253.3 ( a t 19U8-I+9 p r i ces ) in 196O-61. 

I t increased to Rs. 30O in 1976-77 (a t 19^-^9 p r i c e s ) . 

Health f a c i l i t i e s were s ign i f i can t ly improved during t h i s 

period as we have noted in the preceding chapter . Death rat-^ 

in ru ra l and urban areas declined s ign i f i can t ly . Birth ra tes 

also decreased considerably. Life expectancy a t birtlr also 

recorded a s ign i f i can t improvement. On these ind ica te r s we 

have enough data tha t may be analysed to appreciate the 

achievements of development in heal th f a c i l i t i e s . 
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So far the objective of equity and distributional 

justice is considered we may study the district wise distri­

bution of health facilities and it may be helpful in evalua­

ting the public efforts in meeting this objective. Similarly, 

the issue of equity of distribution of health facilities in 

rural and urban areas may be studied. 

2.2. Criteria for Evaluation 

Since ve admit of our inability to measure the contri­

bution of improved health facilities to the improved effi­

ciency and productivity, we propose that the improved health 

facilities by themselves are the measure of the degree of 

success of the public efforts. We assume that improved health 

facilities have led to an improvement in efficiency and pro­

ductivity. 

The physical well-being of the people may be measured 

by the birth rate, death rate and life expectancy at birth. 

It may be measured by the structure of occurrence of death 

due to different reasons —diseases, casualities and the 

remainder. We envisage that the physical well-being increases 

with decrease in birth and death rates and increase with 

life expectancy at birth. lurther, if the proportion of 

deaths due to diseases and casualities decrease, we envisage 

that the well-being of the people in general is increased. 
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lith the above consideration ve propose the following 

criteria for evaluation of public efforts on improving the 

health facilities'in Assam. 

(1) Criteria of Improvement in Public Health Facilities 
(Institution and personneTr* 

(a) Area served by a Government hospital. 

(b) Area served by a government dispensary. 

(c) Area served by a Doctor. 

(d) Population served by a Doctor. 

(e) Population serwed by a Nurse. 

(f) Beds attended by a nurse. 

(g) Beds attended by a midwife. 

(h) Population served by an auxiliary nurse-cum-
midvife. 

( i ) Beds attended by an auxi l ia ry nurse-cum-
midwife. 

( j ) Population served by a Dhai. 

(k) Population served by a Health Vis i to r (health 

v i s i t o r s are exclusively meant for ru ra l 

popula t ion) . 

(1) Indoor and outdoor pa t i en t s t r ea t ed . 

(2) j s r i t e r i a of Improvement in Physical well-being 

(a) Bir th r a t e . 

(b) Death r a t e . 

(c) Life expectancy at b i r t h . 
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(d) Proportion of total deaths due to diseases and 
i 

casualities. 

(e) Occurrence of contagious and epidemic diseases. 

(3) G/riteria of Improvement in distribution of health 
.yfacilities 

(a) District vise distribution of health facilities 

measured per area and per population. 

(b) Distribution of health facilities in rural and 

urban areas per population. 

The degree of success of public efforts in improving 

the health condition of the people is inversely related vith 

the measures of area, population and beds served by a unit 

of medical institution and medical personnel. That is to 

say, a decline in area, population and beds served vill indi­

cate a greater degree of success, tiimilarly, decline in birth 

rate, death rate, proportion of deaths due to diseases and 

casualities, and occurrence of contagious and epidemic 

diseases vill indicate a greater degree of success. Hovvever, 

increase in life expectancy at birth and number of patients 

treated will indicate a greater degree of success. Further, 

a movement of distributional share of districts and rural/ 

urban people tovards equality vill measure a greater degree 

of success in attaining the distributional justice. 
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DEVELOPMENT OF IffiDICAL INFRAoTHUCTURE IN ASSkM IN THE 

POST-INDEPENDENCE PERIOD; AN ANALYSIS OF GROWTH TRENDS 

In Chapter I I I , ve have analysed the growth of pub l i c 

expend i tu re on h e a l t h programmes and development of medical 

i n f r a s t r u c t u r e in the S t a t e of Assam. In t h i s chapte i ' our 

main o b j e c t i v e i s to ana lyse how, on account of t h e govern­

mental e f f o r t s , medical i n f r a s t r u c t u r e developed in the post-

independence p e r i o d . The medical i n f r a s t r u c t u r e comprises of 

the medical i n s t i t u t i o n s l i k e h o s p i t a l s , d i s p e n s a r i e s , beds 

e t c . and medical p e r s o n n e l , l i k e d o c t o r s , n u r s e s , midwives, 

a u x i l i a r y nurse-midwives , h e a l t h v i s i t o r s , dha i s e t c . The 

e f f i c i e n c y of the medical i n f r a s t r u c t u r e i s judged on t h e 

b a s i s of the number of popu la t ion served by them t o g e t h e r 

•with the a rea they cover . I t i s obvious t h a t in cases when 

t h e number of popu la t i on served by them i s too l a r g e or /and 

the a r ea covered by them i s too l a r g e , t h e i r e f f i c i e n c y 

decl ines- . In a populous S t a t e l i k e Assam a s i z e a b l e load of 

popu la t i on on the medical i n f r a s t r u c t u r e i s expec ted , b u t f<uf 

t h i s load d e c l i n e s through t ime, i t may be concluded t h a t 

t h e i r e f f i c i e n c y i n c r e a s e s , 

1. Government H o s p i t a l s 

In 1950-51 t h e r e were -̂0 h o s p i t a l s (government) in 

Assam. Td t h i s , t h r ee h o s p i t a l s were added during the 1s t 
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plan p e r i o d . By 1960-61,51 h o s p i t a l s were t h e r e in the S t a t e . 

During the t h i r d 5 year plan t h i s number i nc r ea sed to 6U- and 

by 1967-68 t h i s number i nc reased to 7 3 . With the s epa ra t i on 

of Meghalaya and Mizoram from Assam, the p r e s e n t s t a t e of 

Assam was l e f t with only 5^ h o s p i t a l s in 1972 and t i l l 1978-T9 

^t-eyl^ one h o s p i t a l could be added to t h i s f i g u r e . However, 

dur ing 1979-81 one h o s p i t a l vas s e t up to make the t o t a l 

number of h o s p i t a l s in the S t a t e a t 5 5 . 

In l 9 5 0 - 5 l , the a rea served by a government h o s p i t a l 

was 2,^90 Sq. k i l o m e t e r s . By the end of the 1s t 5 year p l an , 
p 

t h i s f i gu re dec l ined to 2,317 Km . By the end of the 2nd 
p 

5-year p lan i t f u r t h e r decreased to 1953 Km . In 1966, t h i s 

f i g u r e was a t l556 Km . The a r ea served by a h o s p i t a l in the 

S ta t e f u r t h e r dropped down t o 1>+5'+ Kn^ in 1972. Af ter 1972, 

t i l l 1979) the a r e a remained more or l e s s c o n s t a n t . However, 

i t dropped down to 1267 Km̂  in 1981. 

To ana lyse the t rend in the d e c l i n e of a r e a s.erved by 

a h o s p i t a l in the S ta te we have f i t t e d t h r e e c u r v e s . They 

a r e ; 

AH = 2^72.1+07 - 39.835 t ; R2 = 0 .793 , n = 3 1 . 

(37.19) (10.99) 

AH = 2609.002 - 61+.685 t + 0.777 t ^ ; R^ = 0 .807 ,n = 31-

(26.01) (V.U8) (1 .77) 

AH = 267^.09 - 87.288 t + 2.515 t^ - 0.036 t^ 

(18.63) (2 .28) (0 .91) iO.eh) 

R^ = 0 . 8 0 3 , n = 3 1 . 
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(pigures in brackets are Student 's t va lues ; This convention 

w i l l be maintained he rea f t e r ) . 

Where AH i s the Area ( in Km ) served by a government hospi ta l 

t i s time (1 for l95l . . . . 31 for 198l) . 

p 
I t i s indicated by the value of R and s tuden t ' s t 

•V-alues associated with the (Coefficients that the l i n e a r curve 

i s qui te well f i t t e d , suggesting that the area served by a 

hosp i t a l decreased s t ead i ly a t the r a t e of 39.8if Km per 

y^arv 

In 1950-51, population served by a hosp i ta l was 205*6 

thousand which, however increasea to 271«9 thousand in 1976 

and 282.0 thousand in 1981, and thus every year about a load 

of '2,5 thousand people per hosp i ta l increased. These f igures 

show tha t during 1951-81 growth of popiilation was more rapid 

than the growth of the hosp i t a l s in the State leading to an 

increased load of population on the medical i n f r a s t r u c t u r e , 

'Or a l t e r n a t i v e l y , enough number of hosp i t a l s were not se t up 

to keep up the pace with the growth of population in the 

State.. 

2,, Government Dispensaries 

In 1950, the number of government dispensar ies in 

'Assam was 176. In the terminal year of our analysis (1981) 

the .number increased to U-3S. The tab le given below gives us 
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the number of dispensaries, area served per dispensary and 

population served per dispensary in the 1st Five Year Plan 

onwards. 

Table 5.1: Number of governoient dispensaries, area and 
population served_ by a dispensary in Assam. 

Year {1950 f 1955; 1960; 1965 ; 1972 J 1975 ; 198l 
i_ 

No. of 
dispensar ies 176 299 651 701 392 Vli h-35 

Area served 566 333 153 1^2 200 191 l8l 
by a dispen­
sary in Sq. 
Km. 

Population U6.7^ 27.51 17.05 15.8^ 3B.16 36.38' 35.00 
served by a 
dispendsary 
an 1000) 

A perusal of the table 5.1 reveals tha t during the 

period 1950-71 number of dispensaries increased rapidly and 

the load of population and area to be served by a dispensary 

declined viith a grea t speed. Ho'wever, a f t e r the divis ion of 

Assam, a good number of d ispensar ies , much more than commen­

surate with the population and area, went in Mizoram and 

Meghalaya, As a r e s u l t , we see tha t in 1972 the area served 

by a dispensary and population served by a dispensary Increas­

ed subs t an t i a l l y . Since 1972 the pressure of population and 

area to be served by a dispensar^^ could not be lessened to 

any s ign i f i can t extent . 
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To analyse the trend in the decline of area served 

by a dispensary in the State during 195O-81 period ve have 

f i t t e d three curves as follows, 

AD = 377.392 - '8.328 t ; R^ = 0,38, n = 31 . 
(11.32) ,(^.58) 

AD = 5^1.6^0 - 38.192 t + 0,933 t^; R2 = 0.73, n = 31 
(15.7^) . (7.71) (6.21) 

AD = 696.052 - 91.881 t + 5.062 t^ - 0.086 t-3 

. (26 .3^) (13.05) (9.99) (8.25) 

R^ = 0.92, n = 31 . 

Where AD is Area (Kin ) served by a dispensary. Among these 

trends the last one (Cubic curve) fits best to the data as 
2 

judged on account of the value of R and the t values asso­
ciated with-the coefficients. 

3. Doctors 

Doctors deserve the most important posi t ion among 

the heal th personnel. In Assam, the number of doctors with 

the beginning of the plan period (1950-51) "was 2^23 -which 

increased to 8000 in 1981. The folloving table provides us 

with the f igures how doctors , area served by a doctor, and 

population served by a doctor have undergone changes i.n the 

period. 1950-1981. 
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TalJle 5*2: Niimber of Doc to r s , a rea and popu la t ion served 
pe r doc to r In Assagi 

Year } 1950 J 1955 I 1960 i 1965 1 1972 • 1975 \ 198l 
>• • ( t f f f 

No. of 2^23 2998 3608 ^2i+5 5676 688if 8000 
doc to r s 

Area served ^1.11 33 .23 27.61 23.^^7 13.83 11.^1 9 .8 l 
p e r doc to r 
(Km^) 

Popula t ion 3 . ^ 2 ,7^ 3 .08 2.62 2.6^+ 2 .17 2.20 
pe r doc to r 
(1000) 

We have f i t t e d t h r e e curves to analyse the growth 

of d o c t o r s i n the S ta t e of Assam dur ing l950-8l p e r i o d . 

These curves a re given below. 

DR = 1 9 ^ . 1 2 0 + 166.38^ t ; R^ = 0 .956 , n = 3 1 . 

(18 .0^) (23.79) 

DR = 2552.086 + 36 .963 t + >+.793t^; R^ = 0 .99^ ,n = 3 1 . 

(Vl.8if) (3 .55) (12.81) 

DR = 2283.9^3 + 1^5.985t - 5 . l l 3 t ^ + o .2^5 t^ ; R 2 ^ . 9 9 8 

(56.591) (11 .^9) (^ .72) (9 .27) n = 31 

where DR i s t h e mamber of d o c t o r s in Assam. 

S i m i l a r l y , we have f i t t e d t h r e e curves t o ana lyse 

how a rea served p e r d o c t o r has dec l i ned over time in i s sam. 

The curves a re given below. 
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ADR = i+0.5^9 - 1.127t; R^ = 0 ;986 , n = 3 1 . 

(99.11) (^2.5^) 

ADR = ^0.523 - 1.121t - 0 .0002t^ ; R^ = 0 .985 , n = 31 

(61.50) (9 .97) (0 .05) 

ADR = i+2.58 - 1.958t + 0 .076t^ - 0 .002 t^ ; 

(56.99) (8.33) (3.78) (3.8^-) 

R2 = 0 . 9 9 1 , n = 3 1 . 

where ADR i s Area (Ito ) served pe r d o c t o r . 

The t r end curves f i t t e d to ana lyse the r a t e of d e c l i n e 

i n popi i la t ion served by a doc to r a r e given below: 

PDR = 3068.87 - 30.161t ; R^ = O.kke, n = 31. 

(31.53) (̂ .79) 

PDR = 3180.6^ - 5^.1l3t - 0.887t^; R^ = 0.1+̂ 3, n=3i„ 

(20.68) (2.06) (0.9^) 

PDR = 3^79.5l5 - I75.630t + ii.929t^ - o.273t^;R^= .5c8 

(16.79) (2.69) (2.15) (2.01) n = 31 

where PDR is population served per doctor. 

If we compare the curves of ADR and PDR we find 

that in both cases the cubic equation is a better fit, How­

ever, in case of ADR, the explanatory power of the cubic 

curve is very high (R = 0.991) while in case of PDR the 
p 

explanatory power of the curve is rather low (R = 0.5o8). 
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hi Nurses 

Of a l l the auxi l i a ry medical personnel, nurses occupy 

the top pos i t i on . Their contr ibut ion to general heal th i s 

magnificent. Life of a sick person/pat ient in the hofpi ta l 

l a rge ly depends on the efficiency of nurses . They maj- take a 

responsible role in preventing d iseases . The a c t i v i t i e s of a 

nurse are not confined v^ithin a hosp i t a l or a dispensa-y, t>ut 

also have a broad f i e ld outside these medical ins t i tu teon.s , 

and thus t h e i r contr ibut ion to keep up the heal th of the 

people in general i s g rea t . 

The t o t a l number of nurses in Assam during 1950~51 

was 263. In 1955-56 i t increased to ^28 and by 1960-61 i t 

recorded a t 900. The growth ra te kept pace v i th the growing 

population in the State and in 1965-66 the number of nurses 

increased to 1 ^ ^ ; The divis ion of Assam did not affect the 

growth in the number of nurses . In 1972-73 i t became 1888 and 

by 1981 the number well over 2.6 thousand. The area and 

population served per nurse declined over time. 

The following tab le presents how the number of nurses 

increased with time and the hosp i ta l beds and the popi^lation 

served by them reduced in l950-8l per iod. 
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Table 5 0 : Number of nurses, hospital "beds and population 
served by a nurse in Assam 

^̂ "̂̂  ., ! -51 ! '56 ! -61 ! >65 U72.:^^76 !81 

No, of nu r ses 263 +̂28 900 ^k6h l835 20^^ 2650 

Popula t ion served 31.27 19.22 12 .3^ 7.58 8 . i 5 7.32 5.8o 
by a nurse (1000) 

Beds a t t ended 9.^5 . 6 . 5 ^ 3,88 3.8^+ 2,92 3.10 2.60 
by a nurse 

No. of beds 2 .^9 2.8o 3.50 5.63 5.37 6.35 6 .8^ 
(1000) 

I t i s noted t h a t s i nce 1971-72 t h e number of beds 

i n c r e a s e a p p r e c i a b l y , bu t the number of nurses did no t 

i nc reased so r a p i d l y , vhich l e d to i n c r e a s e in the beds 

a t t ended by a nurse. , Hov;ever,, in 1977-81 pe r iod the po.si t ion 

improved cons ide r ably., 

To ana lyse the gro^N'th t r e n d s in the number of nu r ses 

in Assam we have f i t t e d t h r e e eurv.es,.. They a re .• 

N 1= -•I>+..5Q5 +• 8 5 . 5 l 2 t . ; R2 =...979,. n = 3 1 . 

do.36) (36 .,91) 

N = 92..185 +: 6^.86-21+, 0 .6881^ ; R2 ^ o,.982, n = 3 . 1 . 

( t . 6 0 ) (7 .3^ ) 02.,^1) 

N =̂: .13^..163 + 1+9.3691 + I . 958 t2 _ o, .028t3; 

(1 .63) (2.110 (1.09 (0 .72) 

R^ =,0.,982, n .=.31.-

vhere N = number of n u r s e s . . 

http://eurv.es
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A specif icat ion analysis o f , the curves f i t t e d above 

would suggest t ha t the cubic curve i s not a cor rec t speci ­

f ica t ion of the growth trend in the number of nurses in the 

S ta te . The quadratic curve i s b e t t e r specified one among the 

three curves f i t t e d , 

s imi la r ly , we have f i t t e d three curves to analyse how 

the load of population per nurse has declined over time. 

These curves a re : 

PN = 23719.625 - 755.561ft; R^ = 0.733, n = 31 
(16.53) (9.0if) 

PN = 31925.772 - 23'+3.85ot + 529.^29t2; R^ = C.953, 
(33.70) (16.10) (11.2^-) n = 31 . 

PN = 35853.681 - 3793.586t + I7l .730t2 - 2.6^0t^ 
(23.70) (6.7'+) (3.73) (2.67) 

R^ = 0.983, n = 31 . 

where PN i s the population served by a nurse . 

The beds attended by a nurse has shown that they 

follow a quadratic trend or a cubic t rend. This i s shown by 

the curves f i t t e d in the data on beds attended per nurse . 

BN = 7.872 - 0 .2 l7 t ; R̂  = 0.809, n = 31 . 
(23.6^) (11.17) 

BN zz 9.i+8o - 0.528t + O.OIOt^; I? = 0.919, n = 31 
(27.90) (10.11) (6.1^) 
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BN = iOi306 - 0;832t + 0;035t^ - 0.006t^ 

(23.70) (6.7^) (3.73) (2i67) 

R^ = 0.93^, n = 31; 

vhere BN is the number of beds attended by a nurse. 

5. Midwives 

Among the aux i l i a ry medical personnel, the po^'^ition 

of midwives i s next to nurses . While nurses are a general 

purpose personnel, midlives have a more specia l i sed 3"ole in 

taking care of the mothers and i n f an t s . Eff ic ient micwives 

may g rea t ly reduce the number of s t i l l b i r t h s and infant 

morta l i ty and also the loss of l i f e of the mother. 

The t o t a l number of midwives in 1950-51 ^-'as 3?5 vhicb 

increased to 509 in 1955-56. In 1960-61, the number grew to 

8^8. In 1965-66, the number of midwives increased to 1196. 

Division of Assam did not affect the number of midwives 

subs tan t i a l ly and i t recorded a t 1378 in 1971-72. JQi 1975-76 

the number increased to 1527, followed by 1700 in l960-8l . 

Number of beds attended by a midwife declined over t ine 

during the f i r s t two five year plans . However, during 1961-66 

i t showed a s tagnat ion. After ward, once again a declLning 

trend was observed but i t could not continue longer. On the 

whole, i t may be noted tha t the number of beds attended by 

a midwife remained constant at h a f te r the end of the 2nd 

Five Year Plan, though temporal f luc tua t ions have occurred 

here and the re . 
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In the fol lowing t a b l e 5 A the number of midwives and 

beds a t t ended by them have been shown. 

Table 5 . ^ : Number of mid l ives and beds a t t ended per mldvife 
i n Assam 

Year , _ j ^ ,_^^ j _^^ ,_^^ 1975 ! i9ao-
-76 ; 8i 

1971 
- 72 

No. of 335 509 8if8 1196 1378 1527 1700 
Midwives 

Beds 7 A l 5.50 ^-.12 ^ .70 3.90 h.^5 ^ . 0 0 
a t t ended 
per mid­
wife 

we have f i t t e d t h r e e curves to anayse how the 

number of midwives and the number of beds a t t ended by a 

midwife have changed over t ime, 

m - 268.892 + lf9.888t; R^ = 0 .983 , n = 3 1 . 

(12.96) (^1.29) 

MW = 197.876 + 63 .633 t - 0 . ^ 5 8 t 2 ; R^ = 0 .988 , n = 3 1 . 

(7 .11) (1^.89) (3 .32) 

m = 269.360 + 37.2if9t + i.70U-t^ - 0 .0^8t^ 

(7 .71) (3 .75) (2 .2^ ) (2 .88) 

R^ = 0 .990 , n = 3 1 . 

Where MW is the number of midwives. The trend curves for the 

beds attended by a midwife are: 
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BMVi = 6,133 - 0.09lt ; R^ = 0.6^1, n = Bli 

(28.85) (7.33) 

BMW = 6.922 - 0.25+̂ t + 0.005t^; R^ = 0.758, n = 31. 

(25,28) (5.79) (3.7^) 

BiJw = 7.580 - 0.^86 + 0.025t2 - O.OOO^t^; 
(21.56) (^.87) (3.26) (2.63) 

R^ = 0.803, n= 31 . 

Where BMW i s the number of bed attended by a midwife. 

If -we compare the pat tern of growth in beds attended 

by a nurse with the beds attended by a midwife, we find tha t 

though i n i t i a l l y the number of beds attended by a nurse was 

grea ter than those attended by a midwife, through time t h i s 

posi t ion was reversed. This has been due to a great deal of 

increase in the number of auxi l ia ry nurse midwives who are 

close subs t i tu t e s of midwives in taking care of the mothers 

- ^ d in fan t s , 

6« A-uxiliary Nurse-midwives 

Auxil iary Nurse-midwives function somewhere between 

the nurses , the general purpose medical personnel, and mid-

vdves, the special purpose medical personnel taking care of 

the gynaecological cases. Thus they are the close subs t i tu tes 

of nurses and midwives. The number of axixiliary nurse-mid­

wives (ANM) has shown a rapid increase in the period under 

study. In 1950-51, t h e i r number was only 32, During the 
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first five year plan the increase in their ni;imber is not 

very great as they were only 51 in 1955-56. However, in the 

second five year plan their number increased rapidly to 

recoixi at ̂ 08. Their number was doubled by 1965-66, and fur­

ther it increased to 13̂ -5 in 1971-72. Since then their num­

ber is slowly increasing and it recorded over 1750 in 1980-

81. 

In general the growth rate of the number of A M has 

superceded those of nurses and midwives. The following table 

gives a comprehensive idea of the increase in their number 

and decline in the number of beds and population served by 

them. 

Table 5»5: Number of AIM, beds attended by A M and population 
served by AM in Assam. 

-51 
"1955" 
-56 -61 

l 9 ^ ' 
-66 1971 I 1975 : 1980 

-72 I -76 I -81 Year 

Number of 
ANM 

32 

Beds a t t ended 78 
p e r ANM 

Popula t ion 
served by 
one ANl-1 
( in 1000) 

257 

51 

55 

161 

1+08 783 13^5 15^2 1750 

27 IM-

h If 

11 9.7 8.8 
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The t r end a n a l y s i s of the number of ANM i s p re sen ted 

hy the fo l lowing c u r v e s : 

ANM = - 28i+.993'+ 69 .531 t ; R^ = 0 .97^ , n = 3 ' . 

(7.8i) (32.73) 

MM = - 1>+9.718 4- ^ 3 . 3 ^ t + 0 .873 t^ ; R^ = 0 .9^2 , 

(3 .18) (5.99) (3 .73) n = 3 1 . 

ANM = 76.763 - ^ 0 . 2 ^ 2 t + 7 .722t2 - 0 , l 5 2 t 3 ; 

(3 .1^ ) (5 .79) (1^.^:8) (13.01) 

R^ = 0 .998 , n = 3 1 . 

As we s e e , the cubic cu i^e i s the b e s t f i t i n expla i r ing tho 

growth of ANM in the s tudy p e r i o d . 

Beds a t t ended per ANM has shown r a p i d decrease over 

time and the t rend may be desc r ibed by the fol lowing c u r v e s ; 

BANM = 5^.682 - 2 . 3 l 7 t ; R^ = 0 . 6 ^ , n = 31 
(10.06) (7 .32) . ^ ^ 

BANM = 83.805 - 7 .953 t + 0 .188^^ ; R^ = 0 .899 , n = 31 

(18.52) (11.Mf) (8 .36) 

BANM = 9 3 . 8 ^ - 11.659t + 0 . ^ 9 l t ^ - 0 .007 t^ ; 

(I5.8if) (6 .9^ ) (3 .81) (2 .38) 

R^ = 0 . 9 1 ^ , n = 3 1 . 

where BANM is bed attended per ANM. 

Population served by an ANM is described to be 

declining by the following trend curves. 
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PANM = 176.299 - 7 . ^ 0 t ; R^ = 0.587, n = 31 . 

O.oh) (6.57) 

PANM = 259.58^ - 23.580t + 0.537t^; R^ = 0.770, 
(11.37) (6.72) (^.73) n = 31 . 

PANM = 29^.31^ - 36.399t + 1.588t^ - 0.023t^; 
(9.30) (^.05) (2.30) (1.5^) 

R^ =r 0 .781, n = 31 . 

Where PANM i s population (1000) served per ANM in the Sta te . 

7. Dhais 

Dhais are very important medical personnel who com­

plement nurses and midwives. The number of Dhais was 501 in 

1950-51 and i t t r i p l ed during the 30 years since then. The 

following table may help us to see how t h e i r number, beds 

attended by them and population served by them changed over 

time. 

Table 5 . 6 : Number of Dhais and beds and population served 
by a Dhai in Assam. 

" ~ 7 3 I I 1950 ; 19551 1960 ; I965"~n97l 1 1975 r^9Ho' 
Year , _^^ , ^^^ , _^^ , _^^ { ^^^ | _^^ , ^g^ 

Number of 501 713 1162 130O ii+n 1^83 1^90 
Dhais 
Beds attended 5 if 3 if 1+ if if 
per Dhai 

Population 16.if 11.5 9.6 8.5 10.6 10.1 10.0 
served per 
Dhai (1000) 
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The niimber of Dhais increased ra ther slowlyi The 

trend curves f i t t e d to t h e i r mamber a r e : 

DH = 588.687 + 37 . l82 t ; R^ = 0.887, n = 31 
(13.95) (15.1V) 

DH = 3^9.^50 + 83.^86t - 1.5^3t^; R^ = 0.978, n = 3 
(12.08) (18.79) (10.7^) 

DH = 331.292 + 90 . l88 t - 2.093t2 + o .oi2t^ 
(7.96) (7.68) (2.31) (0 .6 l ) 

R^ = 0.978, n = 3 1 . 

Where DH is the number of Dhais. It is obvious that the 

cubic curve is mis-specified and the quadratic curve is tho 

best fit to describe ho\i the number of Dhais has grovn over 

time, 

Sie trend curves of beds attended per Dhai are given 

below: 

BDH =: .̂0̂ 4-7 - 0.005t; R^ = 0.06, n = 31 

(18.^8) (0.^3) 

BDH t= V.667 - 0.125t + O.OO^t^; R^ = 0.117, n = 31 . 
(Iif.9^) (2.61) (2.58) 

HDH = 5.768 - o.532t + o.037t^ - o.ooo7t^ 
(17.1+5) (5.67) (5.18) (if.69) 

R^ = 0 .511, n = 31 . 

Where BDH is beds attended by a Dhai. 
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I t i s obvious t ha t the cubic curve f i t s the data 

well while the l i nea r trend and quadratic trend are not 

f i t t i n g the data. 

Population served per Dhai may be described to grow 

by the following trend curves: 

PDH = 32.651 - 1.l50t; R^ = 0.05, n = 31 
(3.12) (1.89) 

62.053 - 6.8ifOt 
(1+.15) (2.98) (2.55) 

PDH = 62.053 - 6.8ifOt - 0 . l90 t^ ; R^ = 0 .21 , n = 31 

PDH = 100.273 - 20.9^7t + 1.3W6t^ - 0.026t^ 
(5.33) (3.92) (3.28) (2.86) 

R2 = 0.38 , n = 31 

Where PDH i s the population ( in 1000 ) served by a Dhai. 

I t may be noted tha t the growth in the number of 

Dhais, beds attended by them, and popiilation served by them 

cannot be explained very well by trend analysis as the 

curves f i t t e d have ra ther poor explanatory power, 

8. Health Vis i to r s 

Health v i s i t o r s have a commendable hold to res tore 

and keep up the general heal th in the State . They are t reated 

as e s s e n t i a l health personnel mostly in the l e s s developed, 

remote r u r a l areas where heal th i n s t i t u t i o n s l i k e hosp i t a l s 

are not within an easy reach. The system of heal th v i s i t o r s 
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was pr imari ly s ta r ted to v i s i t door-to-door in order to 

know the condition of physical heal th of the people and pro^ 

vide treatment on ailment as f i r s t a id . In addi t ion, they 

also teach the ru ra l masses about personal hygiene and sani­

ta t ion and the necessary steps to be taken a t the time of 

epidemic and contagious d iseases . Hence, an increase in the 

number of heal th v i s i t o r s i s l i k e l y to control d i seases , 

espec ia l ly in ru ra l a reas . 

But unfortunately much could not be done to ixicrease 

the number of health v i s i t o r s in the S ta te . One would wonder 

to see t ha t t h e i r number i s only 50 in 1980-81 while i t was 

11 in the year 1950-51. The State of Assam i s dominated by 

ru ra l people and they exceed a crore in number. For such a 

la rge population, the number of heal th v i s i t o r s should have 

been in thousands, but i t i s discouraging to see that popu­

l a t i o n served by a heal th v i s i t o r exceeds 3 lakh, \iidaich i s 

impossible for any one to take care of. 

We note therefore , tha t the e f for t s of the government 

in improving the heal th f a c i l i t i e s have mainly gone on to 

benef i t the urban people while ru ra l people have been ra ther 

forgot ten. I t i s londesirable and shows tha t the public 

expenditure on heal th f a c i l i t i e s have been directed to 

c rea te imbalance between ru ra l and urban areas . We wi l l 

file:///iidaich
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return to this aspect later on when we will evaluate the 

health programme and public expenditure on them. 

The trend of increase in the number of Health visitor 

and the population served by them may be described by the 

following curves. 

HV = 7.3^2 + 1.3l3t; BP- = 0.907, n = 31 

(5A9) (16.86) 

HV = 11.873 + O.V36t + 0.029t2; R^ = 0 .931, n = 3'1 
(6.60) (1.58) (3.27) 

m = 7.121 + 2 . l 90 t - O.llUt^ + 0.003t^ 
(3.18) ( 3 . ^ ) (2.3^) (2.98) 

R2 = 0.9'+7, n = 31 

Where HV i s the number of heal th v i s i t o r s . 

In case of population served by a heal th v i s i t o r , the 

trend curves axe: 

PHVs 626.028 - 11.1^7t; R^ = 0.6^7, n = 31 . 

(2U-.29) (7.^3) 

PHV = 699.835 - 25.^32t + 0.^76t^; R̂  = 0.710, n = 31 
(19.09) (^.51) (2.61) 

piw = 833.753 - 7^.859t + h.526t^ - 0.090t^; R-= .85 
(22.22) (7.03) (5.53) (5.02) n = 31 

Where PHV i s the population (in 1000) served by a heal th 

v i s i t o r . 
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Concluding Remarks 

As we have seen in the preceding sections, on account 

of the public efforts there has b£en a great improvement in 

the medical infrastructure. Nevertheless we note that the 

area served by the medical institutions and medical personnel 

is quite large and one cannot hope that for such a large area 

the medical institutions and personnel are enough to cater to 

the need of the people. One cannot expect a hospital to cater 

to the needs of 2.82 lakh people and similarly, one cannot 

expect a government dispensary to be adequate for servicing 

the health needs of 35 thousand people. Even if we assume that 

only ^% of people are ailing (which is by any standard too 

small a figure in the existing conditions of Assam) the load 

on the medical infrastructure becomes tremendously high that 

must reflect on the efficiency of the medical institutions 

and personnel and many people must not be in a position to be 

taken care of. It shows that in spite of the efforts of the 

government in expanding the medical infrastructure, people 

are not in a position to receive adequate medical care from 

the existing infrastructure. 

Further we note that the development of medical infra­

structure has been biased in favour of the urban areas. Rural 

areas have largely been ignored. For serving the rural areas 

properly and judiciously it was needed that adequate number of 
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heal th v i s i t o r s and primary heal th cent res Shoiild have been 

provided; We have noted tha t the number of heal th v i s i t o r s 

i s very small from the very beginning and they remained in 

a small nxomber t i l l 1981. Similarly, primary hea l th centres 

which are primari ly located in ru ra l areas have not been set 

up in adequate number and they can at bes t be considered to 

be a drop in the deser t of the ru ra l needs for hea l th f a c i ­

l i t i e s . 

In 1968-69) there v*ere only 90 primary heal th centres 

and area served by a primary health centre was 1107 Sq. Km. 

The n\ffliber slowly increased to 1̂ 6 in 1976-77 and area 

served by a un i t of primary heal th centre declined to 538 

Sq. Kms. The growth in the number stopped a t 1̂+6 and t i l l 

1981 no new primary heal th centre had been establ ished and 

thus the area served by a un i t of primary hea l th centre 

stagnated at 538 Sq. Kms. Now, one primary hea l th centre 

cater ing to the needs of people l iv ing in a vas t area of 

538 Sq. Km, i s u t t e r l y inadequate as the load of population 

on one primary heal th centre i s over 138 thousand. We con­

clude therefore t h a t the public e f for t s have been unjust to 
> 

eater the needs of the rural people in the State of A-ssam. 
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DEVELOPMENT OF HEALTH FACILITIES IN ASSAM: 

AN EVALUATION 

In this chapter an attempt has been made to evaluate 

the health facilities in Assam created by the public expen­

diture on improving the medical infrastructure since the 

beginning of the planning era. First, ̂ ;̂e construct an over­

all index of the level of development of health facilities 

in the State and later we use it as an explanatory varia­

ble for analysing the fall in death rate, birth rate, 

infant mortality rate and increasing the number of patients 

served. We have also evaluated the equity aspects of dis­

tribution of health facilities in the study period. Based 

on our findings we propose guidelines for health programmes 

that may be taken up for planning in future. 

The Overall Development of Health Facilities in Assam; 
Constructing a General Index 

In the preceding chapter we have seen that during 

the plan period (since 195l) different indicators of health 

facilities in Assam have grown at different rates and from 

this we may conclude that during the said period health 

facilities in the State have improved considerably. However, 

we lack in a comprehensive measure of the overall health 

facilities. 
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In this section an attempt has been made to construct 

a comprehensive measure of the health facilities in the 

State that ^e may refer to as a measure or an index of the 

development of health facilities in the State. 

For constructing such an index v/e have selected the 

following twelve indicators of health facilities; 

2 
(1) Area (in Km ) served by a government hospital 

(2) Area (in Km ) served by a government dispensary 

(3) Area (in Km ) served by a doctor 

(h) Population served by a doctor 

(5) Population served by a nurse 

(6) Beds attended by a nurse 

(7) Beds attended by a midwife 

(8) Population served by a health visitor 

(9) Beds attended by an auxiliary Nurse-midwife 

(10) Population served by an auxiliary Nurse-
midwife 

(11) Beds attended by a Dhai 

(12) Population served by a Dhai 

Using the above enumerated twelve indicators, an 

attempt has been made to construct the said composite index 

of the level of development of health facilities. Now, this 

composite index must be such that it represents the said 

^1 
Xg 

=̂ 3 

\ 

% 

\ 

h 
H 
h 
^10 

• ' ' l l 

^12 
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twelve ind ica tors in the "best possible manner. For th i s we 

have carr ied out the p r inc ipa l component ana lys i s . 

The pr inc ipa l component analysis i s a s t a t i s t i c a l 

method which constructs a composite index Z by l i n e a r aggre­

gation of the o r ig ina l ind ica tors X^, Xp, . . . . X , such t h a t 

H = V i 1 ^ ^2^12 + ' • • • •*• V i m 5 i = "•' 2 , . . . . , n . 

The composite index Z is an ideal representative of X as the 

sum of the squared correlation coefficients of Z with indivi­

dual X's is maximum, that is 

t r;f is maximised. Moreover, the weights assigned zx^ 

j=1 ^ 

to different indicators in the construction of Z are the 

coefficients of correlation of Z with X. That is 

r = W. 

Thus, the principal component Z is constructed such that 

y_̂ W. is maximised. 

'^OT constructing an index that we are interested in, 

one may derive the first principal component. But sometimes, 

it happens so that the representative power of the first 

principal component is very poor. It is poor in the sense 

that it explains less that 50% of the total variation in the 
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indicators. In such a situation it is not appropriate to 

use the first principal component as a lone representative 

index. Through suitable techniques, several principa] compo­

nents may be used to make the representative pover of the 

index higher and dependable. However, if the represertativc 

value of the first principal components exceeds 60?̂ , it can 

be used satisfactorily. 

In the exeixiise at hand v;e have extracted first 

three principal components. But since the first principal 

component has a very high po-wer of representation (7^.5^) 

we have not needed the subsequent principal components for 

our purpose. The correlation matrix of the original indica­

tors (X) is given in table 6.1. The matrix of ̂ êights and 

eigen values are presented in table 6.2. The three 

principal components are presented in table 6.3. 

We have also presented the development of overall 

health facilities in Assam (measured by the index) graphi­

cally for a comprehensive use. (Fig. 2). 
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Table 6*2: Weights (Loadings) of Indicators 

^1 

X j 

^3 

\ 

% 

H 
Xy 

H 
h 
^10 

^11 

^12 

Eigen 
v a l u e 

1 

j W 

Pover of 
r e p r e ­
s e n t a t i o n 

-PS 1 
.8if3l 

. 8 9 ^ 

.8792 

*V97^ 

.9803 

.9722 

.9395 

.9537 

.959^ 

.9335 

A509 

.5807 

8 .931^ 

7h.h% 

'• 

W-PC2 

- .3822 

.2077 

- .3878 

- .2378 

- iO^I^ 

- .0935 

.1^+27 

- .0305 

.0^4^ 

.0519 

.8097 

- .^080 

1.25^7 

10. ^ fo 

i w-pco 

- .1038 

- .1^78 

.028^ 

.2793 

- . 0 ^ 2 

- .0371 

- .0300 

.0598 

- .1503 

- .1155 

- .2290 

.6550 

0.6367 

5.3f° 
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Table 6 . 3 : F i r s t Three ( l a rges t ) Pr incipal Components or 

X c a l f 

1950-51 
52 

53 
5^ 
5^5 
56 
51 
58 
59 
60 

61 

62 

63 

6 ^ 

65 

66 

67 

68 

69 

70 

71 

72 

73 
7W 

15 
76 
77 
78 
79 

Indices of Health 

N-umerical 

. _ . . . . . . i _ 1, 

-25.^-8 
-18.89 
-15.83 
-12.90 
-10.27 
- 8.97 
- 7.21 

- 0.53 
2.15 
3.73 
1.92 
1.58 
1.52 
1.65 
1.91 
3.87 
^.96 
^.11 
\,50 
5.21 

2.93 
5.56 
5.79 
6.16 
7.9^ 
7.90 
9.02 

9.69 
10.25 

F a c i l i t i e s 

value of Indie 

PCp i 
.'-... . _ . . . f . . 

-2 .6^ 

-0.59 
- 0 . 5 ^ 
0.78 
0.75 
0.70 
0.6^ 
2.13 
1.96 
1.92 
2.32 
2.23 
0.50 
0.17 
0.13 

-0.05 
-0.35 
-2.05 
-0.06 
-0.18 
0.20 

-0.55 
-0.67 
-0.73 
-0.86 
-1.01 
-1.23 
-1.37 
-1.56 

as 

PCo 

-2.32 
1.12 
1.02 
0.62 
0.56 
0.58 
0.66 

-0.11 
-0.18 
-0.19 
-0.89 
-0 .8l 
-0.36 
-0 .0^ 
-0.2W 
-0.26 
-0.11 
0 .3^ 
0.29 
0.36 

-0.23 
-0.33 
-0.23 
-0.15 
0.01 
0.09 
0.16 
0.26 
0.39 
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A perusal of the index (PC.) of health facilities in 

the table 6.3 and graph reveals that while in the year 

1950-51 it reads -25A8, it increased gradually to 10.25 in 

the terminal year 1978-79- The rate of growth during the 

initial years was faster and "by the end of the 2nd FJve Year 

Plan it achie-ved the average level (in this index average is 

measured at zero). During the 3rd Five Year Plan, develop­

ment is nominal, but since then, the growth rate is c.ppre-

ciably high once again. 

We conclude from this analysis that the efforts of 

the government in improving the health facilities in the 

State and public expenditure on health have been considera­

bly successful. But it must be noted that this success in 

itself has no much importance. The success in creating health 

facilities must be accompanied by the success in a number of 

other concerning matters, like: 

(a) Whether the facilities created are judicially 

distributed over different districts and accessi­

ble to the people of all localities. 

(b) Whether the facilities have been able to meet 

their end purpose, that is, they have been able 

to cater to the needs of the ailing people and 

keep the overall population free from the occur­

rence of diseases. 
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Spatial Balance in Availability of Health lacilitles; An 
Evaluation 

In this section v.e propose to analyse and evaluate 

whether public expenditure on health facilities have been 

judicious and desirable when evaluated on the criteria of 

balance in areas and population distribution. In this analy­

sis we assume four propositions to be imperative in nature. 

(1) A person cannot be discriminated with another person in 

the matter of the provision of the opportunity of an 

access to health services. 

(2) Farther the distance of the available health facilities 

from the person, greater are the chances of his suffer­

ings to increase. 

(3) Given the limits of health facilities, a larger number of 

people sharing them implies lesser availability of these 

facilities to a person selected at random to be a suf-

ferer of a disease. 

(1+) Desirability of public expenditure in expanding and 

extending health facilities increases if these facilities 

are developed such that a person selected randomly may 

have an access to health services in least time and 

without any discrimination. 

4 

Granted that the above propositions are imperative in 

nature public expenditure on health f ac i l i t i e s can be 
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judicious only if it leads to spatial balance in distribu­

tion of health facilities and also it leads to a balance in 

distribution in terms of population pressure on health faci­

lities. We note here that this criterisi of evaluation of 

public expenditure is not a criteriao of cost-benefit. Expli­

citly it is a criterion based on the principles of democratic 

social justice, since the problem of the maintenance of 

health of the people is not only an economic problem, but 

rather more importantly it is a social, public and ethical 

problem related -with the overall human rights. 

For analysing the structural changes in the spatial 

distribution (district vise) of sufficiency of health faci­

lities in Assam we have constructed five indicators. They 

are -

(1) Population per government hospital (X.) 

(2) Population per government dispensary (Xp) 

(3) Population per bed (X̂ .) 

(V) Area (in Kn ) served by a government Jaospital <Xĵ ) 

(5) Area (in Km ) served by a government 

dispensary (X^). 

As it is obvious, if population or area seized by 

one -unit of health facility is large, load on the facilities 

is more and in a populous state vhich is also deficient in 

health facilities, this load may be adversely affecting the 

efficiency of the system. 
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With the five ind ica tors mentioned above we have 

t r i e d to ansv/er the following quest ions . 

(1) Is the r e l a t i v e s t ruc ture of s p a t i a l d i s t r ibu t io i i 

changing over time and i f yes, whether i t i s 

toward the des i rable d i rec t ion? 

(.2) If s t ru# tu ra l changes are taking place what are 

the component of these changes? 

We have computed the above indica tors for the years 

1976-77 and 1981-82 taking d i s t r i c t s as a un i t of observation. 

Our analysis would have been much more f ru i t fu l i f we could 

employ the data for years p r io r to 1976-77 "but due to inavai l-

a b i l i t y of data i t could not be poss ib le . 

We have pooled the d i s t r i c t - w i s e data for the two 

years mentioned above and car r ied out the p r inc ipa l compo­

nent ana lys i s . The cor re la t ion matrix for the pooled data i s 

given below in table No. 6 .^ . 

Table 6 .^ ; Correlat ion Matrix 

t 
» 
1 

^ 1 

X? 

^3 

^ 

Average 
i n 
Lakh 
S;D. 
i n 
Lakh 

^ 1 

1.000 

.282 

..338 
. 1 ^ 1 

-.303 

e 
2.537 

1.^37 

1.000 

.̂01+9 

-.Vi5 
- .669 

.3^9 

.152 

1 _) • 

1.000 

- . 2 8 8 

-.387 

. 027 

.01U6 

K- ! 

1.000 

.656 

. 022 • 

. 0229 

^5 

1.000 

.0027 

.0017 
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From the above c o r r e l a t i o n matr ix ve have e x t r a c t e d 

Eigen va lues and Eigen v e c t o r s given in t h e t a b l e b e l o v . 

F igures in b r a c k e t s a re load ing of the components. 

Table 6 . 5 : Eigen v e c t o r s and Loadings 

r I r I ' 
I PC^ ; pc^ i PC3 j PC^ ; PC 

X, A 3 6 1.000 .399 - . 821 .299 
^ ( .^06) ( .829) ( .272) ( - .252) (.1C2) 

Xo .813 - .160 .801 1.000 .393 
^ ( .756) ( - . 1 3 2 ) ( . 5 ^ ) ( .307) ( .136) 

X^ .568 .533 -1 .000 .798 .108 
^ ( .528) (.M+2) (- .681) ( .2^5) ( .037) 

X. - . 779 .6!+^ .^19 .817 - .621 
^ ( - .725 ( .53^) ( .286) ( .251) ( - .213) 

XK -1.000 .108 - .069 .271 1.003 
5̂ ( - .930) ( .089) ( - . 0 ^7 ) ( .083) ( .3^2) 

^ 2.^06 1.193 .920 .287 .193 

The t a b l e given belov; g ives the va lues of p r i n c i p a l 

components, d i s t r i c t - w i s e . 

Table 6 . 6 : P r i n c i p a l Components ( D i s t r i c t v i s e breakup) 

D i s t r i c t 1976 - 77 , 
pc_̂  j_pc2 ;, PC3 I pc^ X _ ^ ^ 

Goalpara I.O66 r , 722 -1 .289 .280 -0 .220 

Kamrup .989 - .128 .156 - .500 - -229 

Darrang 2.011 .993 -1 .599 .330 - .037 
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Table 6.6 (Contd.} 

D i s t r i c t ] 

Nowgong 
Sib s agar 

Lakhimpur 

Cachar 

Dibrugarh 
K. Anglong 

N.G. H i l l s 

D i s t r i c t 

Goalpara 
Katnrup 

Darrang 

NOvigong 
Sib s agar 

Lakhimpur 
Cachar 
Dibrugarh 

K. Anglong 
N.C. H i l l s 

PĈ  1 

-1 .903 
.229 

3.196 
2.^80 

1.598 
-1^.828 

-^ .267 

1 PS " 
.629 
.968 

1.500 
-1 .088 

.30^ 
1.518 

2.373 
1.109 

- 3 . ^ 9 
-^.1+1^ 

1976. 
PCg 

.908 
-.Ulf2 

3.135 
- .871 

- . 613 

2.7^5 

-1 .217 

1981-
' pr. ' 
1 t - 1 

-1 .081 

- .133 
.381 

- .091 
- .516 

- .625 

- . 899 

-1 .107 
.375 

-1 .3^1 

-W^ 
PC3 1 

1.0^2 

- .192 

- . 283 

1.787 
.278 

.950 

- .733 

.82 
PC, 1 

- .996 

.157 

-1.263 
.600 

- . 1 ^ 6 
- . 2 9 8 

1.672 

.769 
- .070 

- . 5 ^ 

PC^ 

- . 1 1 ^ 

.085 
-M2 

.^51 
Mh 

.^87 

- . 183 

PC^ 

.022 
- .512 

.137 
- .370 

,0if3 

- .093 

.069 

.263 

. 1 1 ^ 

- .251 

J ! ^ . 
- . 269 

.252 

.363 

. 03^ 

.139 
- . 133 

.228 

! -^5 
- .310 

- .235 
- .120 

-^079 
.231 

.051 

,023 
,092 

- .000 

218 

Next ve have plotted the values of the components 

graphically; on X axis, the districtwise figures for the year 

1976?-77 and on the I axis the districtwise figures for 198I-

82 have been plotted. An unchanged structure viill observe 
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the points on a l i n e of "+5° angle but a change in s t ructure 

w i l l observe a deviat ion from th is l i n e . This exercise we 

have done for only f i r s t two p r inc ipa l components which 

together explains over 70^ va r ia t ion in the five indica tors 

taken up for our ana lys i s , 

Irom the graph (Fig, 3 ) i t i s observed tha t four d i s 

t r i c t s v i z , Kamrup, Sibsagar, Cachar and Dibrugarh have nei­

ther de te r io ra ted nor improved s ign i f i can t ly so far the load 

on the heal th f a c i l i t i e s i s concerned but three d i s t r i c t s 

v i z . iMowgong, Karbi Anglong and N. C. Hi l l s have developed 

more load on the heal th f a c i l i t i e s . On the contrary, Lakhim-

pur d i s t r i c t has improved g rea t ly in per capi ta and per area 

a v a i l a b i l i t y of heal th f a c i l i t i e s . Goalpara and Darrang d i s ­

t r i c t s also have recorded betterment in heal th f a c i l i t i e s . 

The f i r s t p r inc ipa l component i s iden t i f i ed with area served 

(Km ) by a government dispensary (Xt-). 

VJhen we take in to consideration the second pr inc ipa l 

component which i s iden t i f i ed witJr} the population served by 

a government hosp i t a l (X.) , we find tha t the d i s t r i c t s 

Darrang, Nowgong, Karbi Anglong and Lakhimpur have improved 

and ' t he i r loads have gone down s ign i f i can t ly . Out of them 

Lakhimpur and K. Anglong have succeeded in acquiring and 

extending the f a c i l i t i e s of hosp i ta l d ispropor t ionate ly very 

high in comparison with other d i s t r i c t s , (Fig. h). 
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On the whole, Darrang and Lakhimpur districts have 

succeeded in extending health facilities both in terms of 

dropping down the population and area they served per -unit 

of facility i.e. to say that the density of these facilities 

in Darrang and Lakhimpur districts has tremendously increased. 

In contrast to this, N.C. Hills district has developed greater 

load to cater to health needs of the people. 

We conclude from this exercise that during the period 

under consideration structural changes have notably taken 

place and some districts have enriched their health facili­

ties on the cost of some other districts and in the distribu­

tion of health facilities the degree of imbalance has 

increased. 

For a balance in development it \vas desirable that 

underdeveloped districts like N.C. Hills should have attract­

ed more attention from the government but linfortunately it 

could not happen so and thus the public expenditure on exten 

sion and expansion of health facilities in different dist­

ricts have been far from judicious and desirable. 

Output of the Health Facilities: Service to Indoor and 
Outdoor Patients 

In the two preceding sections ve have noted that though 

the public expenditure programms on health facilities taken 
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up by the government in the plan periods have been able to 

create a developed infrastructure for keeping up the health 

of the people, the spatial distribution of these facilities 

has been far from desirability and some areas have developed 

a greater pressure on health facilities. Nov; ve proceed to 

analyse the output the facilities created by the government. 

We consider the number of indoor and outdoor patients served 

by these facilities as the output of the system. In true 

sense, the outputs of the health facility system are; 

(a) Wo. of people saved from death that might have 

occurred in absence of the medical/health facilities 

made available to them. 

(b) No. of people saved from being disabled due to diseases. 

(c) No. of people saved from being affected by diseases, 

especially contagious diseases. 

(d) An economic benefit that accrued from saving people from 

death and disease. 

But in face of the problem of availability of infor­

mation and problems in estimation of the benefits from the 

treatment and prevention of diseases and death, it is not 

possible to evaluate the health system on these criteria 

of true output. Hence, we have relied on the number of indoor 

and outdoor patients served by the health facility system as 

the criteria for evaluating the system. 
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Growth of Indoor Pat ients . ^Served by the System 

We have f i t t e d a quadratic equation to analyse the 

grovth of indoor pa t i en t s served by the system. 

i^ = 25.7155 - 0.6072t + 0.2737t^; R^ = 0 .91 ; n = 31 
(1.91) (0.31) (^.65) 

As indicated by the value of R^ the f i t i s r e l i a b l e as i t 

explains 91^ of the var ia t ion in the time ser ies data on the 

number of indoor pa t i en t s served by the system. The coeff.L-
2 c ient associated with t i s s ign i f ican t a t 1% l e v e l , and i t 

indica tes an accelerated growth of the number of indoor 

pa t ien ts served over time. 

Growth of Outdoor Pa t i en t s served by the System 

The cubic curve f i t t e d to analyse the growth of outdoor 

pa t i en t s served by the system i s given by: 

Y2 = 2195.5083 + 3 3 l A 7 l 9 t - 2^.8i83t2 + o.97883t^ 
(2.85) (1.62) (1.68) (3 .22); 

R2 = 0 .95, n = 31 . 

The cubic curve f i t t e d above has a great explanatory 
p 

power as indicated by the value of R . However, the coeff i ­
c i en t associated with t-̂  alone i s s ign i f i can t a t 1^ l eve l of 
s ignif icance. 
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Growth of Indoor.and Outdoor Pa t ien ts ( t o t a l ) 

The cuhic curve f i t t e d in the data of t o t a l indoor 

and outdoor pa t i en t s served by the system i s given by: 

Y = 2208.9956 + 335.1l65t - 2k.87^6t^ + o.9856ift^ 

(2;93) (1.67) (1.72) (3.32) 

R^ = 0.95, n = 3 1 . 

Since in the total patients served, a great majority (over 

98^) are ouidoor patients, the cubic curve fitted for the 

total is very close to that for the outdoor patients served 

by the system* Over time, hov/ever, the proportion of indoor 

patients in the total has increased substantially indica­

ting improvements in the hospitals in providing indoor faci­

lities to the patients. 

Number of Patients Served; Efficiency of the Health 
Person'el. in the sysTim 

Next v;e have made an attempt to find out a structuraT 

relation in the number of patients served and the health 

personnel in the system. The health personnel in the system 

are: 

No. of doctors (X.); No. of nurses (Xp), No. of 

midwives (X^); No. of health visitors (X^^); No. of Auxiliary 

nurse-midwives (X^) and No. of Dhais (X^). 
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We have run a regression analysis of Ŷ  (no. of 

indoor patients served in 1000), Yp (no. of outdoor 

patients served in 1000) and Y (No, of total indoor and 

outdoor patients served in 1000) on the health personnel. 

Our structural equations found out after specification 

analysis are: 

Ŷ  = 31.3903 + 0.00936X^ - 2.5oQ5^\ + 0.11082X^; 

(0.65) (0.^3) (1.80) (2.61+) 

R^ = 0.86^, n z= 26. 

Y2 = -5296.0117 + 2.7872X^ - if.3if30U-X2 + 156.90733Xi^; 
(5 .88) (5 .16) (U-.86) (3 .00) 

R^ = 0 .920 , n = 26. 

Y = -53^1.0259 + 2.8225X^ - ^.285^X2 + 153.̂ 31+25X1^5 

(6 .07) (5.31+) (^ .90) (3 .00) 

R^ = 0 .926 , n = 26. 

I t may be noted t h a t whi le in e x p l a i n i n g Y , h e a l t h 

pe r sonne l X^, X^ and X^ a re r e l e v a n t ; f o r exp la in ing Y2, 

the h e a l t h pe r sonne l X^, X2 and X̂ ^ are r e l e v a n t . That i s t o 

say, fo r exp la in ing the growth in indoor p a t i e n t s r o l e of 

a u x i l i a r y nurse-midwives i s very impor t an t , b u t i n case of 

outdoor p a t i e n t s the r o l e of a u x i l i a r y mid l ives i s no t theic 

I n s t e a d , for exp la in ing the growth of outdoor p a t i e n t s X^ 

(number of n u r s e s ) has a s i g n i f i c a n t r o l e . 
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Further, the role of doctors in treating indoor and 

outdoor both types of patient is positively signed. But the 

health visitors lead to decrease in the number of indoor 

patients and increase in the number of health visitors lead loan 

increase in the number of outdoor patients. The explanation 

of this finding is obvious as the health visitors serve the 

patient outdoor and thus reduce the load or demand for 

indoor treatment. These findings have very clear policy 

implications for health planning. By increasing the number 

of health visitors, the load on the indoor facilities for 

treatment can be sizeably reduced. 

The Efficiency of the Overall bystem of Health Facilities 
in treating the patients 

In the preceding section ve have constructed a compo­

site index or measure of the level of the overall develop­

ment of health facilities in the State for the years 1950-51 

through 1978-79. Nov, ve propose to regress the number of 

patients served on the index of the overall level of develop 

ment of health facilities. In proposing so Ave envisage that 

the efficiency of the health system may be measured by the 

parameters of the model. 

b b 
ŷ  = a^Z ; and ^2 = ̂ 2^ 

where Î  and Yp are the number of indoor patients 

served and the number of outdoor patients served respec­

tively. Z is the PC^ composite index of the measure of 
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overa l l heal th f a c i l i t i e s in the Sta te . The numericaj value 

of the parameter b (b^) v;ould measure the e l a s t i c i t y of 

the indoor pa t i en t s served (outdoor pa t i en t s served) in 

response to the betterment in the heal th f a c i l i t i e s . 

' The estimated equation in the above scheme re la t ing 

to outdoor pa t i en t s ( Y^) i^ ; 

^2 = 578^.0872Z°'°^^9; R^ = 0.669 

the e l a s t i c i t y b^ i s s ign i f ican t a t 10^ l eve l as the stan-^ 

dard e r ro r of estimate i s quite high (0,03'+39) rendering 

the computed t s t a t i s t i c to be as low as 1.^-2. 

The estimated equation for indoor pa t i en t s ( Y ) i s 

given as follov;s: 

Ŷ  = 80.3263 Z°-°'^2^; R^ =0 .765 

The e l a s t i c i t y b . i s s ign i f icant a t ^% l eve l as the standard 

e r ro r i s small (0.0^0) rendering t s t a t i s t i c to be 1.805» 

I t may be noted tha t in case of the outdoor pa : i en t s 

served the e l a s t i c i t y i s lower as well as the estimat'^d 

figure has a more dispersed d i s t r i b u t i o n . In case of indoor 

pa t i en t s served, the e l a s t i c i t y i s higher and also i t s 

r e l i a b i l i t y i s more. However, in any case, the numerical 

value of e l a s t i c i t y i s very low which indicates tha t the 
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number of patients served (outdoor and indoor both) is not 

much responsive to the development of healtJo facilities in 

the State, If our conclusion is taken to evaluate the health 

facilities in the State, it would suggest that though in 

terms of the number of hospitals, dispensaries, doctors and 

nurses together vith other personnel the State has observed 

a considerable development in the plan period, the efficien­

cy of these facilities and personnel in serving the patients 

have not development in the same proportion. We conclude 

therefore, that the efficiency of the overall system in 

catering to the need of the health facilities in the State 

has remained poor. 

The following table 6.7 presents the percentage 

increase of health personnel in the State during 1951-79 

period vis-a-vis the parcentage increase of the patients 

served by them. 

Table 6.7: Percentage increase in nimber of Health 
personnel 

heal th personnel 
Pa t ien ts served 

Doctors 
Nurses 
Midwives 
Health v i s i t o r s 

Auxil iary Nurse Midw: 
Dhais 

Indoor Pa t i en t s 
Outdoor Pa t ien ts 

Total Pa t i en t s 

and Patien 

5 No. in 
! 1950-51 
t 

2 ^ 2 3 
263 

335 
11 

ivef 32 

501 

2^,000 
2,7^5,000 

2,769,000 

t s t r ea ted 

{ No. in 
, 1978-79 
f 

7,000 
2,600 

1,675 
50 

1,708 

l,'+90 

273,000 

1?,595,000 

1 1 ,868,000 

J fo increase in 
1 78-79 over 
I 50-51 

188.89 

888.59 
^00.00 

35^.55 
5,237.50 

197.^1 

1,037.50 
^ 8 . 1 2 

^73.06 , 
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As we see in the t a b l e 6 . 7 , the number of indoor 

p a t i e n t s served by the system inc rea sed (during 1951-79) 

over 10 t imes , while the number of outdoor p a t i e n t s served 

by the system inc rea sed over h.6 t i m e s . The number of doc­

t o r s i nc r ea sed about 2 times (1.85 t imes e x a c t l y ) . The 

number of midwives, h e a l t h v i s i t o r s and Dhais i n c r e a s e d 

h t i m e s , 3 . 5 ^ t imes and 1.97 t imes r e s p e c t i v e l y . Thus, 

d o c t o r s , midwives, h e a l t h v i s i t o r s and Dhais i nc r ea sed l e s s 

in p ropo r t i on than the p a t i e n t s served by the system. How­

eve r , a s p e c t a c u l a r i n c r e a s e i n the number of nu r se s (8 .99 

t imes ) and A u x i l i a r y nurse-midwives (52 .38 t imes) have fa r 

exceeded the growth r a t e of the p a t i e n t s served. Now, Since 

the composite index of h e a l t h f a c i l i t i e s i s h e a v i l y load ing 

the components of n u r s e s and a u x i l i a r y nurse-midwives , the 

number of p a t i e n t s t r e a t e d i n response t o the composite 

index became q u i t e low as observed in the a n l y s i s above. 

The t a b l e 6 . 8 below p r e s e n t s the l oad of p a t i e n t s 

served p e r pe r sonne l in the system. 

Table 6 . 8 : P a t i e n t s served pe r medical pe rsonne l 1951-79 

Per medical | Indoor JIndoor POutdoor [ Outdoor 
ce r sonne l I p a t i e n t s p a t i e n t s ; p a t i e n t s ; p a t i e n t s 
^ '. 1951 !1979 1 1951 ! 1979 
Doctor 9.90 39.00 I j l 3 2 . 8 9 2,227.86 
Nurse 91.25 105.00 10,1+37.26 5 ,998 .08 
Midwife 71 .6^ 162.99 8,19^.03 9,3lO.U-5 
Heal th v i s i t o r 2 , l 8 l . 8 2 5 ,^60.00 2^+9,5^5.^5 3119,000.00 
Aux. Nurse 750.00 159.8V 85,781.25 9,130.56 
midwife 
Dhai 1+7.90 183.22 5,^+79.0^ 10;'-I466.lfi+ 
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A perusal of the table above reveals that the niimber 

of patients attended by almost all personnel are quite high. 

If it is so, it may be estimated that the number of patients 

attended by a doctor in one day is around ?» while the num­

ber of patients attended by a nurse in one day is about 19. 

For midwives, this number is 29. So for the auxiliary nurse-

midwives. However, for a health visitor this number is 

9,7^, indicating why health visitors can be considered to 

be heavily loaded if they are to be considered so in any 

sense of the term. 

We conclude, therefore, that except in case of doc­

tors, other health personnel are quite heavily loaded, and 

hence, we cannot expect efficiency to increase in the sys­

tem as they are inadequate at present and need expansion. 

Effectiveness of Health Facilities; Trends in Birth and 
Death rates in Assam 

One of the criteria for evaluating the effectiveness 

of health programmes is whether birth and death rates declin­

ed significantly over time or not and if so, whether trends 

in development of health facilities explain the trends in 

these rates or not. In this section we propose to investi­

gate the same. 
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The linear trend line of birth rate (rural) is given 

BRR = 5'^,5^15 - 0.82366t; R^ = 0.977, n = 29 
(135.53) (35.09) 

The t r end l i n e of b i r t h r a t e (urban) i s given by 

BRU = 53.810^ - 1.0992t; R^ = 0 .962 , n = 29 
(76.83) (26.96) 

The t r end l i n e of Death r a t e ( r u r a l ) i s given by 

DRR = 35.8563 - 0 .8583t ; R^ = 0 . 9 0 1 , n = 29 
(39 .5^) (16.26) 

The t r end l i n e of Death r a t e (urban) i s given by 

DRU = 3 1 . 7 ^ 2 - 0 .8988t ; R^ = 0 .156, n = 29 
(^ .76) (2 .32) 

It may be noted that the rate of decline in the urban 

birth rate is faster than that in the rural birth rate. 

Further the rate of decline in rural death rate is faster 

than the rate of decline in the rural birth rate, though 

the difference is not very remarkable. Statistically, the 

rate of decline in urban death rate is more dispersed as 

the standard error of estimate is quite large (0.387'H-) vhile 

the standard errors of estimate of the rates of decline in 

DRR, BRU and BRR are considerably small (0.0528, 0.0^08, and 

0.023̂ + respectively), and thus, much more reliable. 
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Betermlnants of Birth and Death Rates; Health Facilities 
_and_PCY 

As v/e have noted above, b i r t h ra tes and death cates 

in ru ra l and urban areas have declined s ign i f i can t ly over 

time, but v;e must cor re la te them V/ith the developmen"': index 

of heal th f a c i l i t i e s in the State so t h a t we may be able to 

evaluate the effect iveness of the public programmes on 

hea l th . 

One may argue at this stage that decline in bi3>th ratp 

and death rate in urban and rural areas may be attributable 

to the overall level of economic development that hâ : 

occurred during the study period in Assam. Hence, birth 

rates and death rates should be considered as functions of 

the level of economic development together with the c.evelop-

ment of health facilities in the State. In principle we 

agree with the argument. However, we face two problems. The 

first is concerned with the measure of the general level 

of economic development. The second is concerned witlr the 

interrelationship of the general level of economic develop­

ment with the level of development of health facilitjes, as 

one may argue that health facilities are dependent or genê -

ral economic development. 

Conventionally, the general level of economic oeveiop-

ment is measured by the per capita income of the people. 
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Hoveî er, it is contended that, especially in case of under­

developed economies, per capita income may be an inefficient. 
-I 

and sometimes a misleading, measure of development. Alter-
2 

native measures of economic development have been proposed. 

But due to several problems associated vith these measures 

one may be skeptical about their reliability and representa­

tive power. We have decided, therefore, to use the tradi­

tional measure (per capita income) of overall economic 

development, though ve concede that our analysis may not be 

free from inadequacies and limitations. 

We have run regression analysis for establishing the 

relationships of birth and death rates with per capita 

income and the index of health facilities (Z). In case of 

death rates we find that 

DBR = 2l+.2̂ 01 - O.IO8OZ - 0.0039^ PCYC - 0.3238^t; 
(0.095) (0.1939) (0.595) 

R^ = 0.927, n = 19 

DRU = I2.7l̂ 8lf + O.O862Z - 0.00137^ PCYC - 0.2U363t; 
5 (0.082) (0.07^) (0.705) 

BT = 0.783, n = 19 

The above equations have been obtained from the data 

for 19 years (1961 to 1979; observations at annual level). 

Z is the index of overall health facilities and PCYC is the 

per capita income measured in Rupees, at current prices. 

t stands for time ; t = 1 for I96l t*l9 for 1979. 
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It may be noted that in case of both the equations 

2 

above, the values of R are quite large. Hovever, the Stu­

dent's t values associated v;ith the regression coefficients 

in the above equations are very small. Such a finding indi­

cates that the estimator has suffered the problem of multi-

collinearity. It is quite expected as our variables are 

time series vith strong linear trends. 

Since the estimates of parameters (coefficients) of 

the above equations are not reliable, we must reject them. 

However, we have tried to solve,the problem of multicolli-

nearity with Ridge regression method suggested by Hoerl and 
k 

Kennard. We have failed to obtain any reliable estimates 

by this method also. We have observed that the coefficients 

associated with the independent variables have a strong 

tendency to equalise, but their standard errors of estimate 

do not deci«ase considerably to make the estimates of coeffi­

cients reliable. 

Next, we have attempted to solve the problem of multi-

collinearity by dropping the time variable (t) from the spe­

cification. But then also, we have failed to solve the pro­

blem of multicollinearity. 
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VJe have l e a r n t from the exercises mentioned ahove 

tha t ve should not regress death ra tes on Z and PCYC. We 

have resor ted to use per capi ta income at constant pr ices 

as an explanatory var iab le for analysing death r a t e s . In 

our ppinion t h i s r e so r t i s j u s t i f i a b l e as the rea l econo­

mic development i s measured more r e l i ab ly by per capi ta 

income a t constant p r i ce s . Per capi ta income a t current 

pr ices may be a misleading ind ica to r as i t i s very much 

affected by in f la t ionary forces . The "well-being of the peo­

ple depends on the r e a l purchasing power and not the nomi­

nal income or money income. Per capi ta income a t current 

pr ices may increase s ign i f i can t ly overtime without any 

enhancement of the well being of the rec ip ien ts of income 

in the economy. 

Using per cap i ta income at constant pr ices (base 

19^8-^9) and Z as explanatory var iab les we have estimated 

regression equations. They a re : 

DRR = UO.^900 - 0.611W55Z - 0.06891 PCYK 
(0.85^) (0.565) 

R^ = 0.9065 n = 19. 

DRU = 2I+.30OI - 0.210067Z - 0.0^78^ PCYK 
(0.3^+3) (0.^59) 

R^ = 0.605; n = 19 
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Where Z is the index of health facilities and PCYK 

is the per capita income at constant prices (base 19^+8-^9). 

2 
We observe that though the values of R in both the 

equations are quite high, but the t values associated vith 

the coefficients are miserably low. Now, such a problem may 

arise either due to misspecification of the model on account 

of inclusion of an irrelevant variable, or due to strong 

degree of multi-collinearity or due to autoregressive dis­

turbances. 

First we take up the problem of the possibility of 

misspecification of the model.^ Economic arguments suggest 

us that for a decrease in death rates, Z and PCIK both are 

relevant variables because development of health facilities 

are as responsible for promoting health conditions of the 

people as the increase in per capita income is. Moreover, 

in the present analysis our task is to evaluate the efficacy 

and efficieny of health facilities in lowering the death 

rates in Assam. The competing hypothesis is that increase 

in per capita income also may be equally responsible for 

the same. We cannot, therefore eliminate per capita income 

from the model. Further, the coefficient of correlation 

between PCYK and DRR is - 0.91 and that between PCYK and 

DRU is -0.8̂ 1+. We cannot therefore brush PCYK aside as an 
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irrelevant variable in the models explaining DKR and DRU. 

Nor ve can disregard Z as an explanatory variable in the 

models as the coefficients of correlation between DER and 

Z is -0.93 and that between DRU and Z is -0.83. The coeffi­

cient of correlation between Z and PCYK is 0.889- It sug­

gests the possibility of strong multicollinearity problem 

and not the specification problem. 

However, before we attribute the problems in estima­

tion to multicollinearity, we test for autocorrelation in 

the residual vectors of the estimated equations. We use 

Durbin Watson test for this purpose. The Durbin Watson 

Statistic DW is defined as: 

DW = (Ke^^^ - e^)2 )/£-e2 

where e stands for the residual vector in the model that 

has been estimated. The table of Durbin Watson Statistic 

provides us with two values of the statistic, DL and DU 

for a given level of significance (1^, 5% etc), the number 

of observations and the number of explanatory variables 

(including constant term). If the value of DW is smaller 

than DL we ascertain positive autocorrelation and if DW 

is greater than DU we ascertain an absence of positive auto-

correlation.. We remain indecisive in the case when DM lies 

between DL and DU. 
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We find that the ntimerical value of DW for DRR regres­

sion equation is 1,3378 and that for DRU regression equa­

tion is 1.1529. lor 19 observations and three variables 

(n = 19; K = 3) the values of DL and DU at ^% level of 

significance are O.83 and 1.26 respectively. V/e conclude, 

therefore, that in the case of DRR regression equation the 

residual vector is not autocorrelated but ve are indecisive 

in case of the regression equation for DRU. In any case, 

however, presence of autocorrelation in the residual vectors 

is not ascertained. 

Thus, ve conclude that the problems in estimation are 

mainly due to the strong degree of multicollinearity present 

among the explanatory variables Z and PCYK. A rough esti­

mate of the strength of multicollinearity among the expla­

natory variables may be made by the statistic.''̂  

M= VAn 

Where A ^̂  i s the smallest eigen value of the i n t e r c o r r e -

l a t i on matrix (R) of independent (explanatory) va r i ab l e s . 

By solving the c h a r a c t e r i s t i c equation. 

A^ - 2 X + (1 - r^) = 0 = A^ - 2A + 0.209679 

where r i s the coef f ic ien t of cor re la t ion between Z and 

PCYK, we get two values of A (I.889 and 0.111). Thus 
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the numerical value of the smallest eigen value i s 0.111 

and hence the value of M i s 9.009, which i s considerably-

l a rge . We ascer ta in , therefore , a strong degree of mul t i -

c o l l i n e a r i t y to be present . 

To resolve the problem of mul t i co l l i nea r i ty several 

methods have been suggested in the econometric l i t e r a t u r e . 

However, on account of our l imi ta t ion we are not able to 

co l l ec t more data or the time se r i e s for a longer period. 

We h e s i t a t e to apply Eidge-regression method as i t y ie lds 

biased estimates and we have observed tha t in our problem 

the b ias i s l i k e l y to be large and damaging. While our pur­

pose i s to disentangle and assess the contr ibutions of 

PClfK and Z, we cannot proceed for evaluation i f our parame­

t e r s are estimated with large b iases . 

As the l a s t r esor t we propose tha t since the time 

se r i e s (Death r a t e s , Z and PCYK) show a strong l i n e a r trend 

and m u l t i - c o l l i n e a r i t y may be there on account of the com­

monness of the l i n e a r i t y in trends among these va r i ab l e s , 

the trend components from a l l the three time se r ies may be 

eliminated and regression be run with the residuals. . That 

i s , we specify the models as : 

DRR* = a^ + a,Z* + ao PCYK* o 1 2 • 
DRU* = b + b.Z* + b^ PCYK* o 1 2 
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Where DRR* etc. are defined as 

DRR* = DRR - K^Q - K^^t 

DRU* = DRU - K2Q - K2^t 

PCYK* = PCYK - K̂ Q - K^^t 

Z* = Z - K^o - Î t̂ 

We have estimated K.^ by ordinary least squares and 

presented them in table 6.9. 

Table 6.9: The Coefficients of trend line (nr:i9) of 
Death rates and "^eir e5cplanatory variables 

Variable j DRR ; DRU • PCYK j Z 

^iO 

Kil 

23.2912 

-o.5oif^ 

12.^211 

-0.2^7^ 

252.0193 

2.5665 

0.3005 

0.^782 

The estimated residuals of Death rates, Z and PCYK 

are presented in Table 6.10. Note that some of the residua"" 

show oscllatory tendencies. 

The estimated regression equations using the resi­

duals are: 

DRR* = -O.O28298Z* - q.0557l'+6 PCYIv* ; R^ = 0 . 3 2 1 . 
(0.03V) (0.605) 

.190̂ -3VZ* - 0,03878: 
(0.233) (0.if3V) 

DRU* = 0.190̂ -3VZ* - 0,0387838 PCYK*; R^ = 0.I6I 
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Table - 6 10: Estimated Residuals of Death rates. Z and 

Year 

1961 

1962 

1963 

1961+ 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

197^ 

1975 

1976 

1977 

1978 

1979 

1 

1 

2 

3 

h 

5 
6 

7 

8 

9 

10 

11 

12 

13 

1^ 

15 

16 

17 

18 

19 

PGYK Net of 

j DRR* I 
1 1 

0 .3132 

O.W175 

- 0 . 5 7 8 1 

- 1 . 1 7 3 7 

- 0 . 7 6 9 3 

-0.U6U-9 

- 0 . 2 6 0 5 

0 . 0 ^ 3 9 

0 . 3 ^ 8 2 

0 .7526 

0 . 2 5 7 0 

0 . 8 6 1 ^ 

0 . 9 6 5 8 

1.1702 

1 . 1 7 ^ 

0 .3789 

- 0 . 5 1 6 7 

- 1 . 2 1 2 3 

- 1 . 7 0 7 9 

Time Trend 

DRU* 

2 .3262 

- 0 . 6 2 6 3 

- 0 . 5 7 8 9 

- 0 . 9 3 1 6 

-0.^81+2 

- 0 . 3 3 6 9 

- 0 . 3 8 9 5 

- 0 . 3 ^ 2 1 

- 0 . 1 9 ^ 7 

0 .0526 

0 .2000 

0 . 2 ^ 7 ^ 

0 . 5 9 ^ 7 

0.6if21 

0 .6895 

0 . 1 3 6 8 

0.181+2 

-0 .568V 

- 0 . 6 2 1 1 

; Z* 
t 

1.1^13 

0 .3231 

- 0 . 2 1 5 2 

- 0 . 5 6 3 ^ 

- 0 . 7 8 1 6 

0 .8002 

1.3120 

- 0 . 0 1 6 2 

-0.10^-^-

0.127V 

- 2 . 6 3 0 8 

-O.V791 

- 0 . 7 2 7 3 

- 0 . 8 3 5 5 

0,1+663 

- 0 . 0 5 1 9 

0 .5899 

0 .7817 

0 .8635 

1 PCYK* 
1 

- 1 . 2 8 5 8 

-0.1+523 

- 6 . 3 1 8 8 

^ . 9 l V 7 

1V.8V82 

8 .3818 

I .V153 

6.8V88 

-V .2177 

-7.881+2 

- 1 3 . 1 5 0 7 

- 1 3 . 7 1 7 2 

- 7 . 3 8 3 7 

- 7 . 8 5 0 2 

0 .8833 

7 .3168 

3.050V 

15 .3839 

- 0 . 7 8 2 6 
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It is obvious that none of the coefficients are 

significantly different from Zero (Note that these equa­

tions do not have a constant term as averages of the resi­

duals are all zero). Thus, we fail to estimate any meaning­

ful and significant coefficients measuring the contribu­

tion of Z and PCYK to the determination of urban and rural 

death rates in the study period under consideration. We 

are left with no option except that we conclude that both 

the variables Z and PCYK contribute to the observea decline 

in death rates though we cannot estimate their individual 

contributions in isolation. We are not in a position to 

assign any relative importance to either variable. 

We have carried out similar analysis for explaining 

the declining birth rates also. Our findings are not diffe­

rent from the ones described above. Here also we failed 

to disentangle the individual contribution of Z and PCYK 

in determining the birth rates in rural and urban areas. 

However, we report the regression equations of birth ratcj 

as follows; 

BRR = 6̂ -.85957 - 1.195629Z - o.07^558PCYK 

(0.817) (0.300) 

R^ = 0.850; n = 19 

BRU = 38.^5391 - 2.58679^Z + .0 2̂ -769 PCYK 
(1.088) (0.0612) 

R^ = 0.836 ; n = 19 
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In retrospect we note that our attempts to explain 

the declining trends in death and birth rates hy tire index 

of health facilities Z, and per capita income (in constant 

prices) have been rewarding in the sense that ve h£ve 

established that health facilities are an important fac­

tor, though its individual effectiveness, net of tl-e effec­

tiveness of rise in PCYK, cannot be ascertained. 

Structural Changes in Deaths due to Various Causes 

One of the important measures of the effectiveness 

of health programmes is the changes in the structuie of 

deaths due to various causes. Improvements in health con­

ditions lead to decline of the proportion of death tolls 

due to epidemics and contagious diseases. 

We lack in data for analysing the structural changes 

in deaths due to different causes. Hence, we have to rely 

on the data for 10 yers, from 1953 through 1959 and from 

1962 through 196^. The table 6.11 presents the structure 

of death tolls due to various causes. 
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Table - 6;11: Percentage of Deaths due to Various Causes 

YiafT" 
Cause 

I Cholera, 
I Smallpox 
I & plague 

Fevers 
'bysentry 

& 
Diaritioea 

'Respira- i All 
tory 
diseases 

other 
causes 

1953 

195^ 

1955 

1956 

1957 

1958 

1959 

1962 

1963 

196^ 

0,70 

O t i l 

0.89 

0 . 5 ^ 

0.26 

0.30 

0.2if 

o.i5 

0.18 

0.19 

59.63 

61.Ul 

57.53 

^4-7.17 

57.61 

51.71 

53.96 

50.20 

^9.17 

51.20 

6.21 

9.2V 

10.03 

8.37 

7.85 

9.01 

8 .9^ 

10.01 

7.22 

12.39 

6.63 

6.56 

7.19 

8.6if 

8.1+5 

8.52 

7.3if 

11.^7 

12.23 

12.16 

26.82 

22.67 

2U.36 

35.28 

2^ .3^ 

30.51 

29.51 

28.17 

31.02 

21+. 06 -

The table (6.11) suggests that the proportions of 

deaths due to respiratory diseases, dysentry and diarrhoea 

shov an increasing trend vhile the proportion of deaths due 

to cholera and small pox shovs a decreasing trend. Respira­

tory diseases are often caused either by air pollution or 

due to. unhygienic living in damp places or deficiency in 

food.. However, diarrhoea and dysentry are often caused due 

toi poor facilities of drinking water and sanitation. The 

public efforts have mainly been concentrated on irradicating 

epidemics like cholera and small pox and malaria and it seems 
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that these efforts have been considerably effective; Provi­

ding enough supply of treated drinking vater of checking 

further deterioration of air quality, etc., are very broad 

and demanding exercises. The government has not been able 

to do much in this regard and it may be so due to resource 

constraints. Hovever, our data base does not allow us to 

assert anything beyond 1953-6V period. Some information that 

one may get from the statistics scattered here and there is 

that deaths due to malaria, kala azar, cholera, and small 

pox have shown a further decline. If it were so, it streng­

thens our findings that medical facilities created by the 

government have been effective in meeting the purposes of 

public expenditure on health. 

Trends in Infant Mortality 

Infant mortality is one of the very important indica­

tors of the effectiveness of the health programmes run by 

a government. This indicator may be used for evaluating the 

effectiveness of health programmes in our stiody. The follov 

ing table gives us a picture of the trend in infant mortali­

ty in Assam for a few years. 
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Table - 6^12: In fan t M o r t a l i t y Rate in Assam 

|1960 I 
I • — I . . . , 1 . 1 1. 

Year |1960 ; 197^ ;1975 ;1976 ; 1977 ,' 1978 ; 1979 1 1980 

Total 
infant ^8k• 136 iMf 12̂ + 1l5 118 ^ 10^ 103 
mortality-
rate 

Urban 
i n f a n t i53 113 96 100 95 86 60 6^ 
mortal i ty-
r a t e 

Rura l 
i n f a n t 187 138 1^7 126 I I6 120 106 105 
m o r t a l i t y 
r a t e 

A p e r u s a l of the t a b l e (6 .12) above r e v e a l s t h a t 

i n f a n t m o r t a l i t y r a t e s a re d e c l i n i n g over t ime . The r a t e of 

d e c l i n e in the i n f a n t m o r t a l i t y r a t e in urban a reas i s 

app rec i ab ly f a s t e r than t h a t in r u r a l a r e a s . The time t r ends 

of i n f a n t m o r t a l i t y r a t e s are given by the fol lowing t rend 

l i n e s ; 

IMT = 192.283 - ^ . O l 7 8 t ; R^ = 0 .918 , n = 8. 
(2 .78) 

IMJ = 163.931 - ^ . 2 8 7 t ; I? = o.86if, n = 8. 
(2 .52) 

• U.079 
(3 .26) 

IMR = 195.361 - U.079t ; R^ = 0 . 9 1 ^ , n = 8 
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Where IMT, IMR and IMU s tand for t o t a l i n f a n t mortal i ty-

r a t e , r u r a l i n f a n t m o r t a l i t y r a t e and urban i n f a n t mortal i ty-

r a t e r e s p e c t i v e l y . 

The r e l a t i o n s h i p s of i n f a n t m o r t a l i t y r a t e s with Z 

and PCYK a re given below: 

IMT = 288.1317 - 7.85^Z - 0.32^PCyK; R^ = O.889, n = 8 
(0 .68) (0 .25) 

7.878Z - 0.338 ] 
(0 .66) (0 .25) 

IMR = 29^.5821+ - 7.878Z - 0.338 PCYK; R^ = O.887, n = 8 

IMU = 109.5^1 - 15.119Z + 0.376 PCYK; R^ = 0 .9^9 , n = 8 
(1.7U-7) (0.38if) 

o 

Note that the equation of IMU is misspecified on account of 

inclusion of irrelevant variable PCYK. The better specified 

equation is: 

IMU = 19^.19^ - 11.97^Z: R^ = 0.9̂ 1 
(̂ .008) 

We may conclude that health facilities, together with 

general economic development of the State, have been effec­

tive in lowering the infant mortality rates and thus, the 

public efforts for improvement of health conditions in 

Assam have attained an appreciable degree of success. Espe­

cially in case of the urban areas, health programmes have 

been very effective. 
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The Summary of Evaluation Exercise 

Now we put our findings on the evaluation exercises 

together in order to develop an overall picture. 

(1) Area served by medical institutions and medical per­

sonnel is declining over time and the rates of decline 

are appreciable, though the medical infrastructure has 

remained overloaded as the area served by them is 

qiiite large. 

(2) Population served by medical institutions and medical 

personnel is declining over time and the rates of 

decline are appreciable. However, population load on 

the medical infrastructure remains to be considerably 

great. 

(3) Rural areas have not attracted enough efforts of the 

government. 

ih) The efficiency of the medical infrastructure in treat­

ing the patients has been rather low and it may be 

so due to a large load of population and patients on 

the infrastructure. 

(5) Birth rates, death rates and infant mortality rates 

have declined considerably over time and development 

of health facilities has contributed to this decline. 
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The decline is also attributable to the general 

economic development, 

(6) Deaths due to epidemic diseases have decreased more 

in proportion than the deaths due to certain diseases 

•which are caused by poor drinking water supply, sani­

tation and poor living condition. 

(7) Distribution of health facilities among different 

districts and between rural and urban areas has not 

been judicious and equitable. 

(8) Medical institutions have been poorly equipped and 

due to this their efficiency has been low. 

These findings suggest us that in future the public 

efforts should be guided by the following considerations: 

(1) Further extension and expansion of medical infrastruc­

ture. 

(2) Provision of enough medicines, apparatus, and equip­

ments in the hospitals and dispensaries. 

(3) Expansion and extension of primary health centres in 

rural areas and increase in the number of health 

visitors. 
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(1+) Restoration of balance in distribution of health 

infrastructure among different districts of the State. 

(5) Extension of the water supply and sanitation facili­

ties, especially in rural areas. 

(6) Checks on air and water pollution. 

(7) Educating the people to make them aware of the possi­

ble causes of diseases, their epidemic spreading and 

measures to check them. A number of modern methods 

using mass media like television may be used for 

educating the people, especially in rural areas. 

Public provision of televisions in the villages may 

be suggested to help increase the mass education on 

health awareness. 
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between IMU and PCYK is -O.891 and accordingly, the 

coefficient of regression should be negatively signed. 

But we see that the coefficient of regression is 0.376, 
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and moreover its t value is very poor. This suggests that 

in explaining IMU with Z and PCYK, the inclusion of PCYK is 

irrelevant* Further, the constant of regression equation 

turns out to he 109.5^1 —lower than the value of the first 

observation on IMU (153 in the year I960). With decreasing 

trend it should have "been larger than l53. The coefficient 

associated with Z becomes inefficient due to such a misspe-

cification, though it remains significant. In testir.g the 

regression coefficient of PCYK our null hypothesis is that 

it should be less than zero and we use one tailed test. On 

the basis of this test also, tine coefficient is not signi­

ficant. !Qiis hypothesis of misspecification is corroborated 

when we estimate regression coefficient of Z after deletion 

of PCYK. The constant turns out to be larger than 153, the 
2 
R value is insignificantly reduced, and the t value of the 

coefficient of Z increases very much. 



CHAPTER - VII 



170 

CONCLUDING REMARKS AND GUIDELINES FOR HEALTH 

POLICY IN FUTURE 

1. A Summary of the Study 

Now, before ve close our longwinded endeavour, it would 

be worthwhile to review the preceding chapters and to form a 

comprehensive idea on the subject matter taken up for our 

study. The objectives of our endeavour, as proclaimed in the 

beginning of the study, have been to overhaul the trends of 

the public expenditure on creation and expansion of health 

facilities in Assam since the dawn of the planning era and 

thereupon to frame certain policy guidelines for health 

planning in the future. We reiterate that soxand health has 

been the greatest aspiration of a person as well as of a 

nation. Good health stimulates human ingenuity, gives him 

incentives to take part in the developmental activities and 

makes the social climate congenial to improve the economic 

status of the State. 

But unforttinately, Nature has no special regard for 

tile human aspirations. The laws of her providence are 

unknown. Injury, ailment, disease and death have been the 

greatest dread and they all spring up from the lap of Nature. 

"Hie physical environment often determines the lot of the 

people living in, and we find the health condition of the 
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people greatly dependent on the climatic factors of the 

environment. Nevertheless, man has been very keen to free 

himself from the bounds that Nature puts on him and he has 

made suitable changes in his surroundings that befits him. 

The man-made environment, the social and economic surroun­

dings, has now become a major determinant of his lot. To 

appreciate these aspects we have ventured in Chapter II to 

study the location of Assam, its natural, social and econo­

mic environments and their relation with the occurrence, 

frequency, typology and consequences of various kinds of 

diseases. In underdeveloped economies like ours, we have no 

enough resources to numb the temper of Nature and hence we 

find that the people of Assam suffer greatly from the tropi­

cal diseases. The densely populated districts of Assam are 

further hit by commiinicable diseases and epidemics. The 

frequency, intensity and coverage of these diseases specify 

the scope and limitations of public health programmes. Hence, 

we hold that evaluation of public health programmes cannot 

be dissoqiated from the environmental considerations that 

are determined by the physical and socio-economic set up in 

which the people live, ail and strive for better health. 

Recognising the role of public health in strengthening 

the human capital, enhancing the efficiency of the produc­

tive system, fostering economic development, and promoting 
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the well-being of the people, the Government of Assam took 

i n i t i a t i v e s to develop medical in f ras t ruc tu re in the Sta te . 

Since the F i r s t Five Year Plan the Government of Assam has 

been trying to control the occurrence of t rop ica l and commu­

nicable diseases and improve the heal th condition of the 

people. A great deal of physical and f inancia l resources have 

cont inual ly been spent on heal th programmes. We have documen­

ted and analysed these public e f for t s on health programmes 

in Chapter I I I . In the table 7.1 below we summarise the 

publ ic expenditure on heal th programmes in the Five Year 

Plans. 

Table - 7 . 1 : Health Expenditure in Five Year Plans 

_^_ r Five Ye"ar Plans "~ 
No^ Measure ! j ! n ! m ! jy j y 

1. Total Expen­
d i tu re on 193A1 350.88 865.00 7>+6.6l 1220.00 
Health 
(Rs. lakh) 

2. Per cap i t a 
Health 2.35 ^.27 7.79 6.72 7.85 
Expenditure 
(Rs.) 

3 . Per cap i t a 280.00 315.00 330.00 ^91.00 816.OO 
income (Rs) 
Current pr ices 
Average for 
mid year 

h. Ratio of P.C. 0.8if 1.36 2.36 1.37 0.96 
Health Expen­
d i tu re to 
P.C. Income 
X 100 
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From the table 7.1 the inadequacies of public expendi­

ture on health is evident. Further, we note that from the 

First to the Third Five Year Plan, the ratio of per capita 

health expenditure to per capita income shovfed a gradual 

rise. But afterwards, a declining trend starts. Ihis declin­

ing trend in the said ratio indicates the shifting of priori­

ties of the Government after the Third Five Year Plan and 

indeed it affected the growth rate of public health facili­

ties in the State (A close examination of the composite 

index of the level of development of health facilities in 

Assam testify the turning of the trend). Irrespective of the 

shifting of the priorities (which we do not approve of), 

however, the health facilities continued expanding and their 

services to the people were largely reflected in the declin­

ing death rate, birth rate and infant mortality 

rate. The frequency, intensity and coverage of epidemics 

showed a great deal of decline; malaria, kala azar and plague 

have largely been eradicated. 

The achievements of the public programmes on health 

have certainly been appreciable, but the exercise of evalua­

tion must be more analytical in which role of subjective and 

teleological assessment should be kept to a minimum. Hence, 

we proceeded to choose certain objective criterJ?a-̂ on which 

to base our exercise of evailuation. In doing so we did a 
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comprehensive discussion on the theoretical foundations of 

the criteria of evaluation of public progratumes. Thus, we 

devoted Chapter IV on the theoretical discussion and there­

after on the selection of criteria for evaluation of public 

efforts on improving health condition of the people, in view 

of our limitations we could not go ahead to assess the 

impacts of the improved health condition of the people on 

the efficiency, productivity and growth of the economy. We 

assumed therefore that the index of development of health 

facilities and reduction of pressure on them identify with 

the increase in the economic well-being and reflect an 

enhancement in the efficiency and productivity of the econo­

my. We concede that our supposition is falliable but in view 

of the constraints imposed on us we could hardly perform 

better. 

In Chapter V, therefore, we proceeded to analyse the 

trends in the development of some selected measures or indi­

cators of health facilities — medical institutions^ medical 

personnel and pressure on them. So far these trends could 

reveal we found that they have been appreciable and speak of 

the success of the public efforts in improving opportunities 

for better health condition of the people in the State of 

Assam. Nevertheless, it has also been revealed that health 

facilities in Assam remain inadequate and overloaded. 
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In Chapter VI, our main concern vas to evaluate the 

public programmes on the criteria of decline in birth, death 

and infant mortality rates, attainment of "balance in spatial 

distribution of health facilities, efficiency of the health 

system in catering to the patients and the like. We also 

analysed the structural changes in the proportion of deaths 

due to various causes. 

The analysis made in Chapter VI reveals the gradual 

improvement in the efficiency of the existing health system. 

However, ve have observed that spatial balance in develop­

ment of health facilities has been a far cry. Rural areas 

suffered the deal of discrimination and neglect. 

We appreciate the role of public efforts in lowering 

birth rates, death rates and infant mortality rates that 

were observed in our study period, though we faced unsur-

mountable difficulties in disentangling the individual impact 

of public efforts from that of rise in per capita income. 

Indeed, general economic development has a great impact on 

improving the health condition of the people; nevertheless, 

the role of improved health facilities has been remarkable. 

To sum up, on an overall consideration, the gOArernment 

efforts to improve health facilities in Assam deserve an 

applause. But a full complacence will come if the Assam 
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Go-vernment takes some more bold steps to ameliorate the 

present health condition through certain modifications in 

its present health policies. 

2. Some Guidelines for Health Planning in the Future 

We suggest that the health planning of the Government 

of Assam should incorporate the following suggestions. 

(1) The Government should follow a definite criterion for 

the establishment of medical institutions in the State. It 

seems to be most effective if the government accepts popula­

tion as a potent criterion for establishing the medical 

institutions like hospitals and dispensaries in different 

districts of the State. 

(2) Since the location of a government health institution 

is very important, the site selection shoiild be done very 

carefully. Access, time and distance of travel may be ana­

lysed for the selection of proper site for the establishing 

a health institutions like hospitals and dispensaries in 

different districts. 

(3) The provision of proper and adequate transport faci­

lities should be made so that modem hesilth facilities can 

reach every nook and cranny of the State. 



177 

ih) The provision of indoor health facilities (at present 

available only in the government hospitals) should be made 

in the government dispensaries and the primary health centres. 

The quality of the services of primary health sub-centres 

should be improved so that they can independently cater to 

health needs of the people. 

(5) The population pressure on the government hospitals 

for outdoor health facilities may be reduced by improving 

the quality of treatment given by the government dispensa­

ries and primary health centres. 

(6) Every government health institution, especially where 

provision of indoor medical treatment is available, should 

possess requisite amount of essential equipment and necessa­

ry medicines for treatment, 

(7) To do away with the shortage of health personnel, the 

enrolment of the medical student should be increased in the 

medical colleges. For this purpose, the capacity of the 

medical colleges should be increased. If shortage of space 

is the main hindrance for increasing the capacity, some 

suitable private complex may be hired temporarily. 

(8) The government should take the initiative to create 

jobs for the medical graduates. This may be done by esta­

blishing new medial institutions or by expanding the existing 
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health institutions. The tendency of private practice may­

be checked through campus recruitment system. 

(9) The tendency of private practice of the government 

health personnel, especially doctors, should he checked hy 

improving their pay scale. A good amount of non-practice 

allowance may be given to the government doctors in order to 

check the tendency of private practice. If this can be done, 

the quality of health services in the government medical 

institutions -will be improved. 

(10) Good laboratory provision should be made in every go­

vernment health institution and every laboratory should be 

put under at least one competent technical person. Care 

should be taken that the health reports given by the govern­

ment laboratory are correct and dependable. 

(11) Since the ambulance facility is an essential deside­

ratum for a health institution, necessary steps should be 

taken by the government so that every government health 

institution gets at least one ambulance. This will contri­

bute to improve the efficiency of the health institution. 

(12) Intermittent studies should be made to evaluate the 

progress of health activities in the State. Such evaluation 

should be carried out through expert committees. The future 
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heal th plans should be prepared on the basis of reports of 

the expert conmittees; 

(13) Publicat ion of heal th journals^ heal th a r t i c l eS j heal th 

repor ts e t c , w i l l prove helpf\il for improving health condi­

tion of the people. The audio-visual system^ documentary 

films on hea l th , hygiene and san i ta t ion and other cu l tu ra l 

a c t i v i t i e s based on heal th wi l l also prove helpful to make 

the people, especia l ly rura l people, conscious about the i r 

health* 
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