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CHAPTER – I

INTRODUCTION


India is the second most populous country in the World next to China. According to 2001 census, India’s population was estimated as 1027 million. India constitutes 16 per cent of the World’s population for only 2.4 per cent of the World’s land area. As such, every sixth person in the World is an Indian. We add almost total population of Australia for every year. By 2015 India’s population is expected to be 1520 million as against China’s 1478 million.


At the present rate of population growth, life for most Indians would be unbearable – medical facilities would be impossible to provide ; expenses on education, housing etc., would be exorbitant, technical and professional education would become the exclusive prerogative of the elite and the scarcity of food would plunge three fifths of the nation below poverty line.


India’s population is a component of fertility, mortality and migration. Fertility rate in India as per National Family Health Survey (NFHS) in 2001 was 25.4. In general, Southern and Western states show lower level of fertility as compared to northern and eastern states. The uneven development between rural and urban area and between different regions has resulted in the movement of large mass of labour migrants from one area to another.


Mortality is an important demographic variable influencing the growth of the population. The Government of India’s health programmes and measures from time to time especially after it’s independence is able to reduce the death rate remarkably. 


Infant mortality rate is considered to be fairly sensitive index of the health condition of a country. Infant mortality rate is perhaps the single most important indicator of the state of social development in our country and our care and concern for the well being of the people. Infant mortality rate (IMR) is a good indicator of the level and quality of health care available to the population and reflects its socio-economic conditions. The World Health Organization (1996) estimates that five million children under one month of age died each year and nearly 98 per cent of these deaths occur in the developing countries.


In India there was a downward trend in infant mortality. Table – I represents trends in infant mortality in India.

TABLE – I

TRENDS IN INFANT MORTALITY RATE IN INDIA (1971-2001)

	Year
	Infant Mortality Rate (IMR)

	
	Total
	Rural
	Urban

	1971

1981

1991

2001
	129

110

80

72
	138

119

87

66
	82

62

53

42


Source  :  Registrar General, India (2002).


However infant mortality in India is quite high compared with other countries of the World. For example, infant mortality rate was only 4.4 in Japan, 7.2 in Canada, 9.0 in United Kingdom, 9.9 in United States of America, 1.8 in Srilanka and 4.1 in China. 


Realizing the need to reduce infant mortality, the Government of India has included infant mortality as one of the monitorable indicator for tenth plan. Tenth plan envisages reduction of infant mortality rate from the current level of 48 per thousand to 28 by 2012.


There exists difference in infant mortality in various States of India. Table – II represents State wise infant mortality in India according to 2001 census. 

TABLE – II

STATE WISE INFANT MORTALITY RATE IN INDIA – 2001

	S.No.
	State / Union Territories
	Infant mortality rate

	
	
	Total
	Rural
	Urban

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
	Andhra Pradesh

Arunachal Pradesh

Assam

Bihar

Chattisgarh

Goa

Gujarat

Haryana

Himachal Pradesh

Jammu & Kashmir

Jharkand

Karnataka

Kerala

Madhya Pradesh

Maharastra

Manipur

Meghalaya

Mizoram

Nagaland

Orissa

Punjab

Rajasthan

Sikkim

Tamil Nadu

Tripura

Uttar Pradesh

Uttranchal

West Bengal
	62

37

70

61

73

17

60

62

52

45

51

55

10

85

45

14

61

14

-

87

51

78

34

44

34

80

41

49
	71

38

73

62

80

19

68

64

53

47

55

65

11

89

52

12

62

14

-

90

55

81

34

50

35

83

62

52
	35

12

38

50

59

14

37

51

28

34

33

25

6

56

34

21

49

14

15

56

35

55

25

32

32

58

21

36


Source  : Registrar General, India, (2002).


Further, there exist differences in infant mortality in rural and urban areas. The Sample Registration System (SRS) estimates bring out the fact that infant mortality in the urban area was much lower. For some years it was only 50 per cent of that of the rural areas. Lower fertility, better health facilities in urban areas etc., are the causes for low infant mortality in urban area.


However lack of proper perception on various infant and childhood diseases and deaths, their causes and remedies, poor health infrastructural facilities, the fatalistic beliefs and practices, lack of health consciousness and education, poverty and illiteracy of the Indian masses are primarily responsible for high infant mortality in rural area.


Infant mortality is influenced by many sociological and biological factors. The biological factors are age of the mother, low birth weight, low prenatal, neonatal and post neonatal care. According to report for Bangladesh, the important factor which influences infant mortality are the mother’s age at birth, birth order of the child, sex of the child, survival of the preceding sibling and the duration of breast feeding (Bhuyan, 2000).


The nature of the curve of infant deaths by age of the mother is “U” shaped. It increase when the mother is young, fall gradually to minimum between age 25 and 30 and rises against, slowly in the beginning and more steeply thereafter. Similarly, when birth orders are considered it is seen that infant mortality is fairly high in the case of first order birth and reaches the minimum for the second order birth.


The environmental condition and the demographic characteristics of the parents also affect post neonatal death. The leading causes of infant death are prematurity, tetanus, broncho-pneumonia, asphyxia, nutrition deficiency diseases, diarrhea, etc (Dhanalakshmi, 1993).


Maternal education is an important determinant of infant mortality. The risks of neonatal and infant mortality were comparatively higher for children of illiterate mothers as compared to primary educated mothers. Education provides women with decision making power and gives them a scientific understanding  of illness making them more aware of child health.


Infant deaths which occur within a month are largely due to environmental and public health causes. On the other hand, infant death occurring after the first month are mostly caused by congenital diseases. Registration system data of rural areas reveals that about 80 infants per thousand live births die in the first four weeks of birth. This indicates that if public health measures improve, infant mortality can be reduced substantially in India. Further if the birth rate declines due to family planning efforts, infant mortality will decline.


Since infant mortality rate is an important index of the quality of population there is a need for controlling infant mortality rate. There is a need for streamlining of the functioning of the primary health care system in urban and rural areas, providing good quality integrated Reproductive Child Health (RCH) services at the primary, secondary and tertiary care level and improving referral services, providing adequate supply of essential drugs, improving the logistics of supply, etc.


The work of Amartya Sen, in particular has highlighted the need to view development as a broader expansion of the human condition rather than simply economic growth. In his vision of development, health assumes a key role as both a means and an end. Child survival and health takes a central place in turn. Preventable infant mortality is an affront to society as whole, elimination of the inequities presented by child and infant mortality is essential for true national development (Fernandez, 2007).


At the State level in Tamil Nadu, infant mortality was estimated as 44 according to 2001 census and this was below the all India figure of 72 per thousand live births. In Tamil Nadu there exist differentials in infant mortality rate between rural and urban areas. Rural infant mortality rate was 50 while urban infant mortality rate was estimated as 32 per thousand live births (2000). 


Tamil Nadu’s track record in this sensitive indicator is fairly commendable, with a drop of 45 per cent over the last two decades-roughly a decline of 2 infant deaths per 1000 live births in a year. Two sets of data are available for infant mortality rate in the State - Sample Registration System (SRS), Registrar General, India and the Vital Events Survey (VES) organized under the Tamil Nadu Area Health Care Project – Phase III, supported by Danish International Development Assistance (Danida). Vital Events Survey (VES) data for 2000 reveal a much lower level of infant mortality rate at 36, against the provisional sample registration system figure of 51 per 1000 live births, for 2000 Table – III brings out this fact.

TABLE – III

INFANT MORTALITY RATE 

(Per 1000 live births)

	
	1980
	1991
	2000

	Tamil Nadu

     Rural

     Urban

All India

     Rural

     Urban
	93

103

64

114

124

64
	59

70

37

80

86

50
	51

57

38

68

74

43


Source  :  Sample Registration System (SRS).


The fall in infant mortality rate in the State is at a faster pace than that for the country as a whole. Despite this, Tamil Nadu’s infant mortality rate is over three times that of Kerala and Tamil Nadu occupies the second position from the bottom in respect of infant mortality rate. Figure – I depicts trend in infant mortality rate in India and Tamil Nadu.


The rate of decline in infant mortality rate has slowed down in the late nineties, almost stagnating or registering only a modest fall in recent years.

FIGURE – I

TREND IN INFANT MORTALITY RATE
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The salient features of the infant mortality scenario in Tamil Nadu are :

· Rural Tamil Nadu displays a higher rate of infants dying than urban – 57 per 1000 live births in rural against 38 in urban areas (Sample Registration System, 2000).

· Gender differential exists – female infant mortality rate higher at 58, against male infant mortality rate of 48 per 1000 live births (Sample Registration System, 1999).

· Female infanticide is a major contributory factor in the high incidence of female deaths – female infanticide is reportedly prevalent in a third of the State’s 385 blocks.

· Regional variation persist with districts like Salem, Dharmapuri, Namakkal, Theni and Madurai displaying high infant mortality rate – 10 of the 29 districts (excluding Chennai) have infant mortality rate higher than the State average (Vital Events Survey, 2000).

· A higher probability of deaths in early childhood is noticeable in certain population groups.

A major factor of concern in infant mortality rate in the State is the lack of a significant dent in early neonatal mortality, infants dying within seven days of birth. Roughly 54 per cent of infant deaths were of this type. The share of neonatal deaths in female infant deaths is even higher in districts with prevalence of female infanticide. Tackling neo-natal deaths effectively is crucial for bringing down infant mortality rate in the State. The underlying factors here are both medical and social. Important among the medical causes of infant deaths are birth asphyxia, acute respiratory infection and low birth weight.

Of equal significance, however, is the social factor. The strong sex preference among sections of society and the desire for pre-determination of the sex of the infants has resulted in the pernicious practice of female infanticide. It needs recognition that a dynamic change is unlikely in this sphere within a short time span. Till neo-natal mortality is effectively tackled, the gap between the current level of infant mortality rate and State’s goal of less than 20 in 2010, will be difficult to bridge. Table – IV depicts infant mortality in various districts of Tamil Nadu. 

TABLE – IV

NUMBER OF INFANT DEATHS IN TAMIL NADU IN 

VARIOUS DISTRICTS FOR 2003 AND 2004

	S.No.
	District
	Number of infant deaths

	
	
	2003
	2004

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.


	Chennai

Kancheepuram

Thiruvallur

Cuddalore

Villupuram

Vellore

Thiruvannamalai

Salem

Namakkal

Dharmapuri

Krishnagiri

Erode

Coimbatore

The Nilgiris

Thiruchirapalli

Karur

Perambalur

Pudukottai

Thanjavur

Nagapttinam

Thiruvarur

Madurai

Theni

Dindigul

Ramanathapuram

Virudhunagar

Sivagangai

Tirunelveli

Thoothukudi

Kanyakumari

State 
	1864

463

224

868

491

855

437

763

206

238

N.A.

501

726

150

261

184

312

82

311

264

144

345

317

677

77

292

80

571

403

419

12525
	2155

431

123

570

440

587

313

635

144

167

82

408

527

144

307

209

206

67

316

240

127

202

296

413

103

284

60

544

343

319

10762


Source  :  Director of Public Health and Preventive Medicine, Chennai - 6.


At the district level in Coimbatore infant mortality rate was estimated as 527 in 2004 and Coimbatore occupies sixth place of in respect of infant mortality.


In India, many researchers Chandrasekar (1972), Dhanalakshmi (1993), Krishnan (1994), Smith (1997), Islam (1998), Deshpande (1998), Nair (2000), Misra (2004), Sotelo (2007) and Kateja (2007) tried to analyze the trends in infant mortality. But there had been little attempt on analyzing the differential in infant mortality and determinants of infant mortality at the micro level. Hence the current study on “Differentials and Determinants of Infant Mortality in Coimbatore – A micro level analysis” was formulated with the following objectives.

(i) To compare the infant mortality in rural and urban area ;

(ii) To study the pattern and type of infant mortality in the selected areas ;

(iii) To analyze the differentials in infant mortality as related to demographic characteristics, socio-economic characteristics, health care of infants and environmental condition ;

(iv) To identify the determinants of infant mortality and

(v) To suggest measures to reduce infant mortality. 

However the current study is subject to limitations. The study is based on the information obtained from sample women in the selected areas. The information is subject to recall bias and care should be taken when generalizations are to be made for the whole country.

********

CHAPTER – II

REVIEW OF LITERATURE

​
The review of literature relating to the study “Differentials and Determinants of Infant Mortality in Coimbatore – A micro level analysis” is discussed under the following headings :

A. Theories of infant mortality ;

B. Trends in infant mortality ;

C. Determinants of infant mortality ;

D. Specific studies relating to the topic and

E. Other related studies

A.
Theories of infant mortality ;


The relationship between infant mortality and fertility has been well recognized by demographers. According to Preston (1978), high fertility is a biological and behavioural response to high mortality and in single terms higher infant mortality leads to higher fertility and vice versa.


In the opinion of Weeks (1994), high fertility in Less Developed Countries (LDCs) is explained by some theorists as a response to the pressures to have children created in high mortality societies by the need to replace members. Other pressures for children may be translated into a desire for children as security, labour and desire for sons. In other Less Developed Countries (LDCs), high fertility persists because so many people desire large families. The biological effects relates to the fact that women with early infant death will naturally resume ovulation earlier than women with surviving breast-feed children. The behavioural effects regards that couples with high infant mortality will seek to have additional children either to replace those that are lost or as insurance against perceived potential losses.

B.
Trends in infant mortality ;

Here and Smith (1968) and Ram (1983) examined the trends in infant mortality. The states and number of districts included in the analysis were Karnataka (19 districts), Tamil Nadu (15 districts), Andhra Pradesh (22 districts), Kerala (12 districts), Maharastra (25 districts), Gujarat (19 districts), Haryana (12 districts), Madhya Pradesh (45 districts), Uttar Pradesh (56 districts), Bihar (31 districts), Rajasthan (26 districts), Orissa (13 districts), West Bengal (15 districts) and Punjab (12 districts). The districts in each State were grouped into three categories namely “low” that is districts with infant mortality levels of 100 / 1000 live births and “high” that is districts with infant mortality levels of 146 or more per 1000 live births. The study showed that if female literacy is increased from the current level of 22 per cent in (1981) to 100 per cent, infant mortality would be nearly halved. The analysis of infant mortality variation show that Kottayam district of Kerala State had the lowest 44 / 100 and Tikamgarh district of Madhya Pradesh had the highest 262 infant mortality rates in the 1970s. The study found that educational opportunities especially for women need to be improved and this would help to increase access to information and improve their ability to make good use of the available health services including those for the mother and children. Policies aimed at improving the availability and access of health care services, such as prenatal and antenatal care coupled with health education especially for rural people would help to improve child survival.


Mahadevan (1994) analysed differential development and demographic dilemma. As per the study, infant mortality in India in 1890 was 256.0, (272.6) for boys and (239.9) for girls. During 1891-1900, infant mortality rate considerably declined and the sex wise mortality rather increased during this period. Again during the subsequent decade, 1901-1910, infant mortality rate once again increased to 287 and so also sex wise mortality rates. It rose to 290 for boys and 284.5 for girls. Thus, during 1881 to 1990 period infant mortality was very high throughout the subcontinent and significantly higher for boys. The decade of 1911-1920 revealed a turning point for a faster decline for mortality for the continent as a whole. In fact, it reached the all time low infant mortality rate of 178, as per the record, but it cannot be believed, because infant mortality rate of boys was 301.5 and girls 279.3. Added to this, for the decade of 1921-30 and upto 1950, infant mortality rate was greater than the rate reported by 1920 period. According to the Sample Registration System (SRS), data on infant mortality are available on yearly basis. In order to have congruence in census data, the discussion was confined to 1971, 1981 and 1988 period. Based on the historical differentials and decline of infant mortality rate, this rate has been classified into high (100+), moderate (61 to 100) and low (less than 60) levels of mortality. When this classification is applied to different States in India, significant differences are noticed across them. By 1971, only Kerala State (58) showed low level of infant mortality rate. Haryana (72), Jammu and Kashmir (74) and Karnataka (95) manifest moderate level of infant mortality rate. Ten States had mortality level of over 100 viz., Uttar Pradesh (173), Gujarat (145), Madhya Pradesh (141), Orissa (133), Assam (131), Tamil Nadu (127), Himachal Pradesh (115), Rajasthan (113), Andhra Pradesh (113), Punjab (109) and Maharastra (107). At the national level infant mortality rate was 115 during this period. By 1981, considerable progress in decline in infant mortality rate was noticed among most of the 17 major States. The lowest level of infant mortality rate is once again in Kerala (37). However eight states attained moderate level of infant mortality rate viz., Karnataka (69), Himachal Pradesh (71), Jammu and Kashmir (72), Maharastra (79), Punjab (81), Andhra Pradesh (86), Tamil Nadu (91) and West Bengal (91). The highest level of mortality was noticed in States and among them six are less developed. The other two are Gujarat and Haryana which are developed states. Most of them showed a range of infant mortality rate from 102 to 150 per thousand live births. At the national level also infant mortality rate was 110 during this period. 


Murthy et al. (1996) observed that higher level of female education and good health care are important correlators of lower infant mortality and fertility rates, along with income.

Deshpande (1998) tried to analyse trends in infant mortality at the district level. The data on the sex ratio, female literacy, percentage of urban population, female age at marriage, percentage of households (to the number of households) with electricity and access to safe drinking water and population density (number of person per square kilometer) were obtained from the occasional papers published by the Registrar General of India based on the 1981 census. Data on health personnel (defined as the number of physicians, surgeons, nurses and other medical and health technicians per 100,000 population) and the percentage of scheduled castes and scheduled tribes (SC / ST) to the total population was computed form the general economic and SC / ST tables of 1981 census reports. As per the study the relationship of adequate number of trained health personnel to child survival is obvious. Female literacy, age at marriage and sex ratio reflect the social position of women and their decision making capacity leading to better child care practices and therefore, better chances of child survival.


Measham and Rao (1999) analysed reducing infant mortality and fertility (1975-1990) Performance at All India and State Levels. The study encompasses 115 low and middle income countries and 17 States of India. International data on infant mortality rate and total fertility rate were compiled from updated World bank demographic files and for India, the State time series on infant mortality and total fertility rate were drawn from the Government of Indian’s Sample Registration System (SRS). The study tried to include the influence of percapita income on infant mortality rate and total fertility rate (TFR) levels. As per the study, the main prediction of infant mortality rate and total fertility rate (TFR) depend on real per capita income, time and various interaction variables education level, level of health expenditure, and the availability of new knowledge and products. The study found that in 1975, an increase in per capita income by $ 500 reduced infant mortality by 9 deaths per thousand live births. In India, in 1990, Kerala, Bihar and Tamil Nadu were the best performers in infant mortality rate, while Madhya Pradesh, Orissa and Uttar Pradesh were the worst. Between 1975‑90, Tamil Nadu and Gujarat were the States with consistently improved relative performance. 


Centre for Diseases Control Prevention (CDC) (1999) analysed the trends in infant mortality in the United States from 1900-1999. The study noted that in the period of 1915-1997, the infant mortality declined to 7.2 per thousand live births and maternal mortality rate declined to 0.1 per thousand live births. Environment interventions, improvement in nutrition, advances in clinical medicine, improvement in surveillances and monitoring of diseases, increase in education levels and improvements in standard of living contributed to this remarkable decline. According to this study, rising standard of living, including improvements in economic and education level of families, helped to promote health. Declining fertility rates also contributed to reduction in infant mortality through longer spacing of children, smaller family size and better nutritional status of mother and infants. From 1970 to 1979, neonatal mortality declined to 41 per cent because of technologic advances in neonatal medicine and in the regionalization of perinatal services and post neonatal mortality declined by 14 per cent. During the mid 1980s, the downward trend in U.S. infant mortality slowed. However, during 1989-91, infant mortality declined slightly faster, probably because of the use of artificial pulmonary surfactant to prevent and treat respiratory distress syndrome in premature infants. During 1991-97, infant mortality continued to decline primarily because of decrease in sudden infant death syndrome (SIDs) and other causes.


Doman and Dedraq (1999) analysed infant and neonatal mortality in U.S. based on 1998 to 2001 birth cohorts. The study tried to classify the cause of death data for 1991-2001 birth cohort. According to the 10th division of international classification diseases and related health problems for the period 1999-2001, the total infant mortality was 2.14 per thousand live births. According to the study, as the maternal age increase, from less than 20 to more than 35, infant mortality declined from 2.18 to 2.05. Similarly as mother’s education improved from less than 12th standard to more than 12th standard, infant mortality decreased from 2.08 to 1.42.


Ghaffarf and Bhuyan (2000) examined regional variation in child mortality in North Eastern Libya. The study analysed regional variation in child mortality according to selected socio demographic factors of parents and attempted to identify the factors that differentiate couples from different localities with respect to the level of child mortality. In the study mortality difference measured by average child loss are investigated for some selected characteristics of mothers. The significance of these difference is investigated by analysis of variance F-statistics. The percentage of mothers experiencing at least one child loss are 34.3, 23.8 and 61.3 respectively. These proportion are significantly different as observed by (2 = 53.05 with 2 df ; P < 0.001]. The percentage of multiple child loss mothers in the three regions are 9.8, 8.9 and 23.2 respectively and these mothers have lost 49.5, 60.5 and 61.6 per cent of all child loss. The averages of child loss in these three regions are 0.48, 0.38 and 0.97 respectively and this differential is higher significantly as observed by ‘F’ test. The multiple child loss mothers are illiterate (52.5 per cent), housewives (92.2 per cent) low in socio-economic status (56.7 per cent), high parity women (90.8 per cent), giving birth to more than six children while the average parity level is 6.34 with standard deviation (3.55) less prone to breast feeding (78.7 per cent) for more than six months. However few women under low medical care (17.0 per cent) and married before the age of 14 years (6.4 per cent) have been experiencing multiple child loss. The findings thus suggest that women from an adverse socio-demographic background are more likely to have the experience of child loss than those who are better off. The study showed that woman’s age influence child mortality as her maturity, ability and autonomy in relation to child care increases with age. Usually mothers below the low level of child bearing age (14 – 15 years) have the highest risk of infant mortality. The study signifies that three per cent woman are married before they are 14 years old and on an average, they lost around one child with the increase in the age at marriage of mothers.
Fernandez, Esteban and Sotelo (2007), tried to examine the trends in infant mortality by cause, location, age of death and household, socio-economic status from 1990 to 2005 in Chile with a view towards identification of new targets for policy intervention and promotion of social and human development. The study used three sources of infant mortality data‑indirect estimates from census surveys of birth histories from 1982 and 1992, estimates from survey data under pinning the World bank’s World development indicators and estimators from national life table cohorts. The study found that maternal education contribute, significantly to the national average changes in infant mortality rate. From 1990 to 1995 there was a decrease of 8.5 per cent infant mortality rate. Among the groups with 3 to 9 years of education relative mortality risks for infant of mothers with no education rose from 1995 to 2005. The study identified the most vulnerable period for infants as the first day to the fifth month after birth and the most prevalent causes of death to be infectious diseases, respiratory distress and trauma.

C.
Determinants of infant mortality ;


Chen et al. (1981), by studying the influence of socio‑economic factors Influencing infant mortality identified the factors influencing infant mortality as mother’s age at birth, birth order of the child, the length of the preceding birth interval, sex of the child, survival of the preceding sibling and the duration of breast feeding.


Rahman et al. (1983) tried to find out the influence of socio-economic variables on infant mortality. Data for this study was derived from a large data file called ‘YET’ which was created from the information collected by the Demographic Surveillance System (DSS) of the International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR’B) in Comilla District of Bangladesh. The variables selected were mothers who had experienced a second birth, the age of the child at the time of death and demographic and socio-economic variables of these mothers such as family type, occupation of household head, floor area of the dwelling, area type (experimental and control), mother’s age at the time of the second birth, length of subsequent birth intervals, level of education of the mother and household head and sex of the first child. The study found that the proportion of children dying before age one appears to be consistently higher in the group of mothers whose previous infants had died before the next live birth. The risk of infant loss was higher in the case of mother under 20 years of age as compared to those who were 20 years and above. The chances of dying of the second child are higher when the previous death is that of a male rather than of a female child. This implies that the mortality of the male first child has a greater effect on the mortality of the second child as compared to the loss of a female first child. The chances of mortality were higher among infants born to illiterate mothers than to mothers who had attained primary education and above. 

Jain (1988) forwarded the following six proximate variables for determining the level of infant mortality in a population. 

1. Prenatal-medical care – Immunisations of pregnant mothers and treatment of infections during pregnancy.

2. Prenatal non-medical care – Maternal health including nutrition during pregnancy.

3. Medical care at the birth of child, general hygiene including the use of sterilized instruments to cut the umbilical cord.

4. Post-non-medical child care – Infant feeding practices for breast feeding for atleast six months.

5. Post natal preventive medical care – Immunisation.

6. Post natal curative medical child care – Incidence and treatment of illness and effectiveness of treatment.

The nine proximative variables listed by Nagon (1988) to study infant mortality are given below :

1. Reproductive health of mother at conception (e.g. nutritional status and other indices of maternal health).

2. Genetic constitution of infant (e.g. – reflecting congested abnormality).

Prenatal Variables ;

3. Prenatal medical care (e.g. Immunisation of pregnant mother).

4. Prenatal non medical care (e.g., Nutrition and work load during pregnancy).

5. Medical care at delivery (e.g., attendance by medical, paramedical or other personal).

6. Non-medical care at delivery (e.g., hygienic and sanitary conditions).

Post natal Factors ;

7. Post natal medical care (e.g., Immunisation of infant, treatment of illness).

8. Post natal non medical care (e.g. infant feeding practices).

9. Accidental injury (e.g., fire, flood, boat accident).

According to Chandran et al. (1998), most of the maternal care programmes and infant and child survival was found to be highly correlated. However, maternal care programmes could not improve the infant survival, especially in the neonatal period.


According to Majumdar (1989), mothers age at birth has been found to be an important determinant of infant mortality ; there is an optimum reproductive age range which is associated with minimum risk ; beyond this range, this is the risk of fetal mortality, still birth, and perinatal and infant mortality rises. 

Khan (1993), tried to analyse the cultural determinants of infant mortality in India. The study noted that among the various social and cultural factors in India, the practice of marrying daughters at an early age contributes significantly to maternal mortality and infant mortality. Early marriage leads to early child bearing, causing complications like prolonged or obstructed labour, ruptured or prolapsed uterus, infection, hemorrhage and in some even death.


Bharati and Pal (2004), tried to identify the determinants of infant mortality and estimate infant mortality. The main objectives of the study were (i) to estimate the neonatal infant mortality rates by household survey based on the occurrence of such deaths found in the sample in rural sector of the north 24 parganas, West Bengal, (ii) to learn the causes of infant mortality and its associated socio-economic and other influencing factors and (iii) to investigate the regional variations in mortality in relation to health facilities available in villages and blocks. The study was related to two blocks of the north 24 parganas district in West Bengal. The study was related to 111 villages and in each selected village a list of 300 household surveys was the sample size. In this study, the data on village profile, household and child characteristics related to immunization, morbidity and mortality rates were considered. The study found that 68 per cent of the children had received Bacille Calmelle Guerin (BCG), 56 per cent polio, 56 per cent Diphtheria Tetanus Polio (DPT) and 47 per cent measles vaccination. In the district, the neonatal mortality rate was found to be 39 per thousand live births and difficult to access areas shows higher neonatal mortality rate (60) than in easily accessible areas. Mothers below 20 years of age showed higher neonatal mortality as compared to older age group. High infant mortality rate were noted for younger mothers below 20 years of age (76) than mothers between 20 – 24 years of age (66), mother’s less educated below secondary level (71) than those better educated (30), Muslims (70), more than Hindus (65), low per capita income (74) than high (38), business families (85), cultivators (63) and daily wage earners (73) than professionals (29).

D.
Specific studies relating to the topic ;


Gour (1961) has observed that overcrowded localities are responsible for the spread of diarrhoeal infections. He observed a linear positive association between the number of persons living in a room and the incidence of infant mortality a low incidence of mortality among children from households which had a chimney in the kitchen. 


Chandrasekar (1972) in the study of infant mortality in the US during the first quarter of the 20th century recognized several variables such as race, physical condition of mother, age of mother, type of feeding and length of interval between pregnancies were affecting infant mortality, but found them to high correlated with the earnings of the father. He concluded that infant mortality rate were highest when the father’s earning were low and lowest when the father’s earning were relatively high.


Sharma and Purohit (1979) showed that episodes of sickness among children aged 0-5 years were more frequent whose housing conditions were poor as compared to those who lived in good houses which had proper facilities for the disposal of waste water. Prakasam (1980) reported that infant mortality influences, and in turn, is influenced by fertility and concludes that women who lost their children with 28 days of birth (neonatal death) had their next pregnancy earlier than women who had lost their children after 28 days of delivery (post-neo natal death).


Padmanabha (1982) observed that, apart from health services, the availability of certain basic infrastructural facilities such as safe drinking water is important for reducing infant death rates. He also found that infant mortality was lower in societies where women were better educated and married at high age. Dyson and Moore (1983) observed regional variations in Northern States which had high levels of infant and child mortality compared to the Southern States. They attributed these differences to the low status of women and the strong kinship system in the Northern States, using a hierarchical model where in community level variables are assumed to affect household characteristic which in turn, influence infant mortality through individual level factors. 

Jain (1985) found maternal education and poverty to be important factors in explaining for the spread of diarrhoeal infections. A linear positive association was observed between the number of persons living in a room and the incidence of infant mortality. Rao (1985) has reported that poor quality of housing, lack of environmental sanitation and low levels of immunity affect infant mortality to a great extent. As the number of persons living in a room increases, the incidence of mortality obviously increases due to the transfer of disease agents from person to person. Bhat-Mari (1987) also concluded that maternal education is an important determinant of infant mortality and macro level impact of maternal education operates mainly though availability of health services. Natarajan (1989) used a multivariate technique in his Uttar Pradesh study on fertility and infant mortality and arrived at similar conclusions that female literacy, provision of health facilities and protected drinking water are important in explaining district level variation in infant mortality. 


Dhanalakshmi (1993) tried to find the possible influences of environmental correlates of child morbidity in Andhra Pradesh. The sample was drawn from two regions namely, a drought prone area and an agriculturally developed area. It consists of 800 mothers between the age of 25 – 45 years, with atleast one child under five.


Krishnan and Sumangala (1994) in the study of Differentials Development and Demographic Dilemma, found that the age of the mother, desire for extra children, and the number of unwanted babies born are all positively associated with infant mortality. But age at first birth, birth interval etc., are negatively correlated with mortality. Socio cultural variables that show significant differential influence on infant mortality are religion and caste, fasting during and after pregnancy, type of family, education of mother, education of father and economic status of the family. Mortality varied significantly among certain religion and caste groups in all the three states ; it is lowest among the forward castes in Kerala and Andhra Pradesh and among the Muslim women in Uttar Pradesh. It is highest among the Scheduled Caste (SC) and Scheduled Tribe (ST) in Uttar Pradesh and Kerala and the Muslims in Andhra Pradesh. Ventilation, environmental sanitation, particularly sewage and flies have been found to be important factors affecting infant mortality differentially in the three States and also within the same State. In pucca houses, infant mortality has been the highest uniformly in all places in kutcha houses. 


Mohammed and Smith (1997) examined the determinants of infant mortality in Malaysia through a graphical chain modelling approach. The study tried to examine regional and temporal variables as well as some other socio-economic and intermediate factors on mortality in the neonatal period and post neonatal period. The factors are ordered in such a way that the effects of socio-economic factors on immediate factors can be examined as well as their effects on mortality level. This provides direct and indirect pathways from each of determinants to the mortality levels in both period. The study was based on the data from second Malaysian family life survey (MFLS). The sample consists of children aged 18 years or older. Of the women interviewed as primary respondents in the 1st MFLS the new sample consist of women aged 18 – 49 years (regardless of marital status) or ever married women under 18 years of age. According to the study, given infant mortality mother’s education is independent of ethnicity. The important variables determining infant mortality were maternal age, maternal education and year of birth. The association between year of birth and neonatal mortality is significant at five per cent level. When babies are severely premature or were born very shortly after their preceding siblings, the effects of mother’s education on neonatal mortality is less than average. Prematurity appears to be most important proximate determinant of the neonatal mortality level. As per the study, 3.5 per cent of the babies were born between one and four weeks earlier than expected and around seven per cent of them died in their first month of life. About 1.3 per cent of babies were born more than one month earlier than expected and about 32 per cent of these babies died in their first month of life. In the neonatal period source of drinking water is found to be significant, but in the post neonatal period, type of toilet is more important than source of drinking water.


Alam and Islam (1998), in the study on Infant and Child Mortality Differentials in Bangladesh tried to analyse the data derived from the Bangladesh fertility survey conducted by the National Institute Population Research and Training between December 1998 and April 1999. By using the multiple regression technique, the study found that mothers with high school and college education experienced atleast 40 per cent decline in infant mortality than mothers with no education. Infant mortality rate was lowest (123 per 1000 live births) among fathers who were professional.


Parmar (1998) analysed the impact of infant mortality on fertility behaviour of women. The study noted that the infant mortality has reduced drastically but fertility and population growth cannot be reduced to a considerable extent and the liberation of women remains a distant reality. Nair and Chandra (2000) analysed the effect of maternal health programmes on infant and child survival in India. The study had a data compiled from National Fertility Health Survey 1992-93 reports of India and different states. The study used single, partial and multiple correlation analysis. The study noted that the states with a high proportion of hospital based deliveries, high utilisation of antenatal care services, high acceptance of tetanus toxoid injections and iron, acceptance of folic acid, tables and high proportion of births attended by trained persons during delivery, indicate lower neonatal, infant, child and maternal mortalities. The correlation between infant mortality rate and antenatal care was 0.68, with tetanus toxid vaccine was 0.64, with iron / folic tablets was 0.74, with births delivered in medical institutions was 0.67 and with deliveries assisted by health professionals was 0.72. The multiple correlation coefficient with infant mortality rate as dependent variable was 0.52 while with Neonatal Mortality Rate (NMR) it was only 0.34. The study stressed the importance of developing a strong information, education and communication programme with respect to maternal care services for infant and child survival.


Misra (2004) in the study of Child Survival in Orissa, analysed possible proximate determinants such as levels of mother’s education, religion and occupation. Estimates for Orissa are greater than national average for each sub group. Increase in mother’s educational level seems to be robust indicator that improves child survival. 


Ghosh et al. (2004) attempted a District Level Study on estimation of infant and child mortality rates and identification of its determinants. The major objectives of the study was to estimate the neonatal, infant and child mortality rated by household survey based on the occurrences of such deaths found in the sample rural sector of the North 24 parganas, West Bengal, to learn the causes of infant mortality and its associated socio-economic and other influencing factors and to investigate the regional variations in mortality in relation to health facilities available in villages and blocks. The study was related to eight easily accessible block and 14 not easily accessible areas. From each selected village, a list of 300 households was the sample size. For the study, the data on village profile, household and child characteristics related to immunization, morbidity and mortality rates were obtained. The study revealed that the neonatal mortality rate was found to be 39 per thousand live births per year. Infant mortality rate of the district was found to be 74 per thousand live births. Of the two strata, difficult to access areas showed higher infant mortality rate, which is greater than that inaccessible areas (44). According to the study higher infant mortality rate was noted for young mother below 20 years of age (76) than mothers between 20 – 24 years of age (66), mother’s less educated below secondary level (71) than those better educated (30), Muslims (70) more than Hindus (65), low per capita income (74) than high (38), business families (85), cultivators (63) and daily wage earners (73) than professionals (29). Kateja (2007) examined the role of female literacy in maternal and infant mortality decline. As such a member of studies have examined empirical evidences about the influence of demographic and socio-economic factor on child survival. All these studies reinforces the existing argument for a greater emphasis on the schooling of girls to give women themselves and the next generation a greater chance of survival.

E.
Other related studies ;


Congdon (1977) tried to formulate a multilevel model for infant health outcomes maternal risk factors and geographic variation. The basic objective of the study was analyse the interaction between place of residence and maternal characteristics of infant health outcome. According to the study socio-economic influence on outcomes are represented by the effect of area deprivation on the ground that geographic variations in levels of infant mortality, may partly reflect variations in the average socio-economic status of area. In the present study a particular emphasis is not only on varying incidence but also an assessing the effect of maternal risk factors on an adverse birth outcomes as a potential measure of performance by DHAs and providers of antenatal care. This study showed that for older mother (over age 35 years) there is an increasing risk of adverse outcomes for 1st as against subsequent babies. This study has undertaken a binomial regression analysis of a large scale birth recording system with the intention of estimating differential perinatal mortality incidence between areas while controlling for maternal risk factors. A subsequent analysis has considered random effects modelling of both intercept (incidence) and risk factors. A Bayesian specification has been employed, allowing for prior information on performance variation. In terms of fixed effects of risk factors, the study has found a more pronounced influence of high maternal age on adverse perinatal outcomes than teenage motherhood, an adverse effect of unsupported motherhood on all perinatal deaths, a clearer mortality disadvantage for first birth than for high parity birth and an area deprivation effect, which is more marked for still‑births than for other perinatal deaths. The deprivation effect has a clear effect on the relative risks to DHAs estimated from the random effects specification and affects the assessment of relative risk of adverse perinatal outcomes in relation to the average rate. 

A high positive correlation between these two variables was also noticed when calculated by Pearson’s coefficient of correlation (r = + 0.68). Pandey (1980) analyse the fact that infant mortality develops a higher desire in the couples to have an early birth and more children, and consequently, many of them do not practice contraception to limit their family size until they have a son or until they can be assured that son they have, will survive.


Singh (1987) examined child care in rural tribals of Chottanagpur. The study was based on a sample of 498 males and 493 females in two tribal rural blocks of Ranchi district. The study reveals that of the total respondents 67 per cent of males and 97 per cent of females were illiterate and 58 per cent of them were poor having the monthly income of Rs.200 or less. The correct knowledge of the age of immunization of Bacille Calmelle Guerin (BCG), Diphtheria Tetanus Polio (DPT) and polio was known to persons varying from 0 to 7 per cent. Only 8 per cent knew about the correct weight of the child at birth. This percentage was even lower (3 per cent) for the child of one year. Because of wide spread illiteracy among tribals particularly in the women, the importance of health education using audio-visual materials as remedial measure cannot be over emphasized.


Singh (1998) analysed the impact of infant mortality on fertility behaviour of women. The study is based on the assumption that infant mortality has a positive correlation with the fertility of women. It has an explanatory cum descriptive design. The data was collected at the Maternity Centre of the state Ayurvedic College Hospital, Atarra of Banda district in Uttar Pradesh. In all, 300 women obtaining maternity services during March – August 1983 were interviewed. The study found that women who had not suffered any child loss or had lost only one child, produced the least number of children with an average of 3.6. Further, this average increases to 6.4 in the case of respondents who had lost two or three infants. Thus, it is obvious that as the number of infants death increases, the number of live birth to the mother also increases. Similarly when as many as four or five infants had expired, the women had produced an average of 9 children. Interestingly this average is highest i.e., 10 live births in the case of those women who had lost the highest number of infants that is 6 or 7. It is clear therefore, that a higher level of infant mortality results in higher fertility and vice versa.

Sahu et al. (2000) examined the data compiled from National Fertility Health Survey (NFHS) 1992-93 reports of India and different States. Simple, partial and multiple correlation were used for the analysis. The states with a high proportion of hospital based deliveries, high utilization of antenatal care services, high acceptance of tetanus toxoid injections and iron / folic acid tablets and high proportion of births attended by trained medical persons during delivery, indicate lower neonatal, infant, child and maternal deaths and much of the chronic morbidity results from child birth are due to failure to get timely help for complications at delivery (NFHS 1992-93). Hence the major States are classified into three major categories –
a)
States which have 75 or more percentage of utilsiation of maternal care services.

b)
States which have utilisation of maternal care service between 50 and 75 per cent. 

c)
States which have below 50 per cent utilisation.


The correlation between infant mortality rate and antenatal care is 0.68, with tetanus toxoid vaccine it is 0.64, with iron / folic tablets is 0.74, with birth delivered in medical institution is 0.67 and with deliveries assisted by health professionals is 0.72. The multiple correlation coefficient with infant mortality rate as dependent variable is 0.52 while with Neonatal Mortality Rate (NMR) it is only 0.34. The study underlined the importance of developing a strong information, education and communication programme with respect to maternal care services and infant and child survival.


Rahmathullah et al. (2003) studied the infants from birth to six months of age, and reported a 22 per cent reduction in total mortality for those who received vitamin A near the time of birth (Rahmathullah et al., 2003). All live births between 12 August 1998 and 14 February 2002 in two rural blocks of Tamil Nadu were considered for the study. On each of the first two days of life, infants were given a dose of 24000 IU of vitamin A or placebo. The regression models were fit using SAS PROC PHREG (V. 80 ; SAS, Cary, NC, USA) all other analyses were performed with stata CV. 7 ; stata corp, college station, TX, USA). All P-values are based on two sided alternative hypotheses. The study found that 13294 infants were born to enrolled women in the study area during the period, 11619 infants were born alive and enrolled and 10274 were alive as of seven day after birth and had received the study dose of either vitamin A or placebo. There were 208 recorded deaths ; the remaining 10066 infants, 8845 (83 per cent) were followed up to atleast 90 days of age. There was a tendency for infants with higher birth weight to have greater coverage. Infants born in families with higher socio-economic status (SES) as measured by having a hard roof for their home, electricity, a television set, or some maternal education also had higher vaccine. Coverage using wood, fuel, owning cattle or owning or leasing land proxies for farming or a more rural existence indicated lower coverage. The results could be interpreted as supportive of the hypothesis for girls, receipt of both Bacille Calmelle Guerin (BCG) and Diphtheria Tetanus Polio (DPT) vaccines alters the immune system maturation in a way that does not occur for recipients of one or the other vaccines in isolation. 

Bern et al. (2003) showed that Vitamin A potentiates non-specific effects of vaccine, mortality reduction associated with Bacille Calmelle Guerin (BCG) recipe was unaltered by neonatal vitamin A supplementation at birth. Moultn (2005) tried to evaluate non specific effect of infant immunisation on early infant mortality in Southern Indian Population. This was an observational study of 10. 274 infants, in a randomized trial of vitamin A, supplementation who received the study dose and survived to atleast one week of age. The primary outcome was mortality before six months of age, analysed in Cox regression models was a function of vaccine receipt and gender.


Pedromira (2007) analysed infant mortality, learning and lifecycle fertility. The influence on fertility of infant and child mortality was explored theoretically by economic demographers in static models of computed fertility. Their goal was to explain the positive relationship between fertility and infant mortality rates. That was observed during the demographic transition as well as in cross section data. 


A careful perusal of the existing literature indicated that there had been lack of studies focusing on both differentials and determinants of infant mortality. Hence the current study on “Differentials and Determinants of Infant Mortality – A micro level analysis” is expected to fill up this research gap. 

CHAPTER – III

METHODOLOGY


The methodology relating to the current study on “Differentials and Determinants of Infant Mortality in Coimbatore – A micro level analysis” is discussed under the following headings :

A. Selection of the area ;

B. Selection of the sample ;

C. Size of the sample ;

D. Collection of data ;

E. Hypothesis framed ;

F. Concepts used ;

G. Quantitative tools used and

H. Tabulation and analysis of data.

A.
Selection of the area ;


The current study is related to Coimbatore. For the study purpose, one urban area – Gandhi Park was selected due to easy accessibility and convenience of the investigator.


The study is related to rural area – Dheenampalayam village. This village is selected due to earlier rapport created by the investigator through NSS work in the village. 

B.
Selection of the sample ;


In the selected urban area – Gandhi Park, the study was related to Edayar street (47th ward of Coimbatore Municipal Corporation). Of 223 households located in this street, 50 households were selected depending on convenience and easy accessibility of the investigator.


In Dheenampalayam village there are 218 households and by adopting systematic sampling every fourth house is selected for the study.

C.
Size of the sample ;


Since the study covers 50 households in rural area and 50 households in urban area, the total size of the sample is 100. 

D.
Collection of data ;


The required data relating to general information, family background, family property, family expenditure, savings and borrowings, fertility details, details of infant death, health care of infants, environmental conditions and measures recommended to reduce infant mortality rate etc. were collected by administering an interview schedule to the respondents (Appendix – I). The data were collected during December 2007. To check the reliability and accuracy of interview schedule, a pilot study was conducted in November 2007. 

E.
Hypothesis framed ;


The current study formulated the following hypothesis :


(i)
There is no significant difference in infant mortality between rural        

and urban areas ;

(ii)
Female education does not have significant impact on infant mortality ;

(iii)
There is no significant association between socio-economic status of the family and infant mortality ;

(iv)
There is no significant difference in health care of infants in rural and urban areas and

(v)
There is no significant association between infant mortality and environmental conditions.

F.
Concepts used ;

i)
Infant mortality rate ;


The infant mortality rate is defined as number of deaths within one year per thousand live births. 


Infant mortality rate (IMR)   

=
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ii)
Neo‑natal mortality rate ;


Neo-natal mortality rate is defined as the number of deaths within one month per thousand live births.


Neo-natal mortality rate (NMR)

= 
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iii)
Post neo-natal mortality rate ;


Post neo-natal mortality rate is defined as the number of deaths after the first month but before the first birthday per thousand live births.


Post neo-natal mortality rate (PNMR) 

=
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iv)
Prenatal mortality ;


Prenatal mortality indicates the chances of infant death below one week


Prenatal mortality   =   
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v)
Socio-economic status ;


This is obtained by adding family income, value of family property and savings and subtracting borrowing.


Socio-economic status is classified into four categories :

a) Very low (Rs.50,000 – Rs.1,00,000)

b) Low (Rs.1,00,000 – Rs.2,00,000)

c) Medium (Rs.2,00,000 – Rs.4,00,000) and

d) High (Above Rs.4,00,000)

G.
Quantitative tools used ;

i)
Chi-square analysis ;


The chi-square analysis was used to find out the association between age at marriage of the respondents and infant mortality ; educational level of the respondents and infant mortality and economic status and infant mortality. The formula used was 


(2
=
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where,
O  -  Observed frequency and



E  -  Expected frequency


The degrees of freedom are given by (c – 1) (r – 1) where “r” denotes number of rows and “c” denotes number of columns. If the calculated value of the chi-square is less than the table value at 5 per cent level of degrees of freedom the null hypothesis is accepted and if the calculated value is greater than the table value the null hypothesis is rejected. 

ii.
Discriminant analysis ;


The current study applied discriminant analysis to find out the significant factors causing differences in determinants of infant mortality in rural and urban area. In order to understand the effect of the selected variables on infant mortality, the sample were classified into two groups – (i) the respondents in rural area are termed as group I and (ii) the respondents in urban area are termed as group II.


Using discriminant analysis, an attempt was made to find out the variables which significantly discriminated the determinants of infant mortality in two groups. The variables chosen for the analysis were age at marriage of the respondents (X1), current age of the respondents (X2), educational level of the respondents (X3), occupational level of the respondents (X4), income (X5), socio-economic status (X6), order of birth of children (X7), place of delivery (X8), number of children ever born (X9), duration of rest after delivery (X10​) and special food taken during pregnancy (X11).


When group I was compared with group II on the basis of measurement of several variables, a discriminant co-efficient function, which can discriminate between the two groups significantly was derived. To test whether there exists a significant difference between the two groups, the following ‘F’ test were used.


F
=
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where,
N1  -  Number of cases in group I ;



N2  -  Number of cases in group II ;



V1  -  P x (the number of variables included) ;



V2  -  N1 + N2 – (P – 1) and



D2  -  Mahalomobis D square statistic.


In order to find out the relative importance of variables that discriminate between the two groups, the relative share of different variables has been calculated.


The relative share of each variable was calculated from DP2 which can be expressed as

DP2   =   (1d1 + (2d2 + (3d3 + (4d4 + . . . .  + (PdP
(1  is the coefficient of first variable in the discriminant function separating the two groups and  d1 is the difference in the mean value of the two groups for the first variable. In DP2, (i, di  gave the contribution of  ith  variable to the total distance. The percentage of each variable to the total distance has been calculated to bring out the relatively more important variables in discriminating the two groups. 
H.
Tabulation and analysis of data ;


The collected data were tabulated and presented in the following chapter on “Results and Discussion”. 

*******
CHAPTER – IV

RESULTS AND DISCUSSION


The results of the study relating to “Differentials and Determinants of Infant Mortality in Coimbatore – A micro level analysis” is discussed under the following headings :

A. General information ;

B. Family background ;

C. Family property ;

D. Family expenditure ;

E. Savings and borrowings ;

F. Differentials in infant mortality as related to demographic characteristics ;

G. Differentials in infant mortality as related to socio-economic characteristics ;

H. Health care of infants and infant mortality ;

I. Environmental conditions and infant mortality ; 

J. Identification of determinants of infant mortality and 

K. Measures recommended to reduce infant mortality.

A.
General information ;


The general information of the respondents is analysed in terms of age, education, employment, income, religion, type of family etc.

1.
Age of the respondents ;


Table  V  presents the information on the age composition of the respondents.

TABLE  V

AGE COMPOSITION OF THE RESPONDENTS

	Age group (years)
	Number of respondents

	
	Rural area
	Urban area

	20 – 24

24 – 28

28 – 32

32 – 36

36 – 40
	12

(24)

15

(30)

10

(20)

7

(14)

6

(12)


	7

(14)

15

(30)

20

(40)

4

(8)

4

(8)

	Total
	50
	50


Figures in the parenthesis indicates percentage to total


Table V indicates that in rural area, majority of the respondents (30 per cent) are in the age group of 24 – 28. The average age of respondents in rural area was 28.4 years. However in urban area, 40 per cent of the respondents were belonging to age group 28 – 32 years. The average age of the respondents in urban area was 28.7 years. 

2.
Educational level of the respondents ;


Since education has a significant impact on infant mortality, the current study tried to analyse the education of the respondents.


Table VI gives the information on educational composition of the respondents. 

TABLE  VI

EDUCATIONAL COMPOSITION OF THE RESPONDENTS

	Educational level
	Number of respondents

	
	Rural area
	Urban area

	Illiterate

Primary level

Secondary level

Higher secondary level

Collegiate education

Above collegiate education
	2

(4)

9

(18)

23

(46)

14

(28)

2

(4)

0

(0)


	0

(0)

1

(2)

13

(26)

22

(44)

12

(24)

2

(4)

	Total
	50
	50


Figures in the parenthesis indicates percentage to total

Table  VI reveals that in rural area, four per cent of the respondents were illiterate. Majority of them (46 per cent) have completed secondary education and only four per cent have finished collegiate education. In urban area, none of the respondents were illiterate. Forty four per cent have finished higher secondary education and 24 four per cent have completed collegiate education. 


In comparison with All India percentage of 45.84 educated females, the sample showed that in both rural and urban area, the female literacy rate was greater.


Figure II represents educational composition of the respondents. 

FIGURE  II

EDUCATIONAL COMPOSITION OF THE RESPONDENTS
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3.
Employment of the respondents ;


Table  VII describes the type of work done by the respondents.

TABLE  VII

TYPE OF WORK DONE BY THE RESPONDENTS

	Type of work
	Number of respondents

	
	Rural area
	Urban area

	Unemployed

Farm worker

Coolies

Industrial worker

Professional 

Government staff

Own business
	40

(80)

2

(4)

3

(6)

2

(4)

1

(2)

1

(2)

1

(2)


	31

(62)

0

(0)

0

(0)

10

(20)

5

(10)

2

(4)

2

(4)

	Total
	50
	50


Figures in the parenthesis indicates percentage to total


Table  VII indicates that in rural area, majority of the respondents (6 per cent) were coolies and in urban area, majority of the respondents (20 per cent) were industrial workers. 

4.
Income earned by the respondents ;


Generally infant mortality is higher among the low income persons and due to lack of proper money and resources the infants become the vicious of malnutrition.


Table  VIII  gives information about income earned by the respondents. 

TABLE  VIII

INCOME EARNED BY THE RESPONDENTS

	Monthly income (Rupees)
	Number of respondents

	
	Rural area
	Urban area

	Below 2000

2000 – 4000

4000 – 6000

6000 – 8000

Above 8000
	6

(60)

2

(20)

1

(10)

1

(10)

0

(0)


	0

(0)

8

(42.11)

5

(26.32)

3

(15.80)

3

(15.80)

	Total
	50
	50


Figures in the parenthesis indicates percentage to total


Table  VIII makes it evident that in rural area, 60 per cent of the respondents were getting less than Rs.2000 per month, while in urban area majority of the respondents (42.11 per cent) were getting the monthly income of Rs.2000-4000. The mean income of the respondents in the rural area (Rs.2400) was lower than that of urban area (Rs.5105.26).

5.
Religion of the respondents ;


The current study found that in the rural area, of the total respondents, 96 per cent were Hindus, two per cent were Christians and two per cent were Muslims. However in urban area 92 per cent were Hindus, two per cent were Christians and six per cent were Muslims. 

6.
Type of family ;


Since type of family plays an important role with reference to value of children and thereby the infant death, the current study tried to analyse the type of family of the respondents. 

TABLE  IX

TYPE OF FAMILY OF THE RESPONDENTS

	Type of family
	Number of respondents

	
	Rural area
	Urban area

	Nuclear family

Joint family
	41

(82)

9

(18)


	49

(98)

1

(2)

	Total
	50
	50


Figures in the parenthesis indicates percentage to total


In rural area, 18 per cent of the respondents were belonging to joint family and 82 per cent were of nuclear family. But in the urban area, 98 per cent of the respondents were belonging to nuclear family and two per cent were of joint family type. The psychological adverse impact of infant mortality on the mothers in nuclear households is larger as compared to joint families.

B.
Family background ;


The family background is analysed in terms of age‑sex composition, educational composition, occupational composition and income composition. 

1.
Age‑sex composition ;


Table  X  represents the age‑sex composition of the family members.

TABLE  X

AGE‑SEX COMPOSITION OF THE FAMILY MEMBERS

	Age group (years)
	Number of family members

	
	Rural area
	Urban area

	
	Male
	Female
	Male
	Female

	0 – 1

1 – 5 

5 – 14

15 – 59

Above 60
	3

(3.20)

10

(10.64)

21

(22.34)

50

(53.20)

10

(10.64)


	11

(15.71)

10

(14.28)

29

(41.43)

14

(20.00)

6

(8.57)
	0

(0)

8

(9.30)

24

(27.91)

53

(61.62)

1

(1.16)
	1

(1.50)

24

(35.81)

21

(31.88)

20

(29.85)

1

(1.50)

	Total 
	94
	70
	86
	67


Figures in the parenthesis indicates percentage to total


Of the total population in rural area, 14.63 per cent constituted child population, while in urban area it was 21.56 per cent. As a whole, in the rural area, 51.40 per cent of the population were young dependants and 11.11 per cent of the population were old age group. However, in urban area, 55.81 per cent of the population were young dependants and 1.55 per cent were the old dependants. The estimated sex ratio in the rural area was 531.91 and in urban area it was 500.

2.
Educational composition of the family members ;


Table XI brings out the educational composition of the family members. 

TABLE  XI

EDUCATIONAL COMPOSITION OF THE FAMILY MEMBERS

	Educational level
	Number of family members

	
	Rural area
	Urban area

	
	Male
	Female
	Male
	Female

	Illiterate

Primary

Secondary

Higher Secondary

Collegiate education

Above collegiate education 
	5

(6.67)

27

(36.00)

31

(41.33)

6

(8.00)

6

(8.00)

0

(0)
	11

(22.45)

8

(25.00)

6

(18.75)

4

(8.16)

3

(6.12)

0

(0)


	1

(1.72)

25

(43.10)

8

(13.80)

7

(12.07)

14

(24.14)

3

(5.17)
	1

(1.90)

22

(41.51)

4

(11.11)

2

(5.56)

5

(13.90)

1

(1.90)

	Total
	75
	32
	58
	36


Figures in the parenthesis indicates percentage to total.


Table  XI makes it clear that in rural area, of the total family members, 75 per cent were literates. Only 8.41 per cent have completed collegiate education. However in urban area, only 1.90 per cent of the family members were illiterate and 24.47 per cent have completed collegiate education.


In both the areas, female literacy rate was lower than that of male literacy rate. In rural area, estimated male literacy rate was 60.48 per cent while female literacy rate was 39.52 per cent. But in the urban area, the estimated male literacy rate was 52.25 per cent and female literacy rate was only 46 per cent. 

3.
Occupational composition ;


The family members were employed as industrial workers, farm workers, professional workers and some were involved in own business. 


Table XII helps to explain occupational composition of family members.

TABLE  XII

OCCUPATIONAL COMPOSITION OF THE FAMILY MEMBERS

	Occupational composition
	Number of family members

	
	Rural area
	Urban area

	
	Male
	Female
	Male
	Female

	Non-worker

Farm worker

Coolies

Industrial worker

Own business

Professional work
	34

(40.48)

8

(9.52)

5

(5.95)

13

(15.48)

20

(23.78)

4

(4.76)


	27

(69.23)

4

(5.56)

1

(1.40)

2

(2.78)

3

(4.17)

2

(2.78)
	24

(32.43)

0

(0)

10

(13.51)

12

(16.22)

21

(28.4)

7

(9.46)
	26

(70.27)

0

(0)

0

(0)

6

(16.22)

4

(10.81)

1

(2.70)

	Total
	84
	39
	74
	34


Figures in the parenthesis indicates percentage to total.


Table  XII  reveals that in rural area majority of family members were only farm workers. In urban area, majority of the respondents were doing own business. In rural area, the estimated male labour force participation rate was 52.78 per cent, while female labour force participation rate was 16.67 per cent. In urban area, male labour force participation rate (57.14 per cent) was exceeding the female labour force participation rate of 34.55 per cent.

4.
Income composition ;


Table  XIII gives information on income composition of the family members in selected area. 

TABLE  XIII

INCOME COMPOSITION OF THE FAMILY MEMBERS

	Monthly income (Rupees)
	Number of family members

	
	Rural area
	Urban area

	Below 1000

1000 – 3000

3000 – 5000

5000 – 7000

7000 – 9000 

Above 9000
	14

(22.58)

25

(40.32)

13

(21.00)

5

(8.06)

3

(4.84)

2

(3.23)


	0

(0)

11

(18.03)

2

(3.92)

3

(4.91)

12

(19.67)

33

(54.10)

	Total
	62
	61


Figures in the parenthesis indicates percentage to total.


In rural area, majority of the family members were getting monthly income of Rs.1000 – 3000, while in urban area majority were getting the monthly income of above Rs.9000. The average monthly income of family members in rural area was Rs.3280, while in urban area it was Rs.8901.96.

C.
Family Property ;


The family property consists of land, house, vehicles and livestock.

1.
Land ;


Table  XIV  explains the information on the quantity and the value of land possessed by selected families.

TABLE  XIV

QUANTITY AND VALUE OF LAND POSSESSED BY THE FAMILIES

	Quantity of land (acres)
	Number of families
	Value of land (Rupees)
	Number of families

	
	Rural
	Urban
	
	Rural
	Urban

	Below 1

1 – 2

2 – 4

4 – 6

Above 6
	0

(0)

2

(40)

1

(20)

2

(40)

0

(0)


	0

(0)

3

(33.33)

2

(22.22)

3

(33.33)

1

(11.11)
	Below 50,000

50,000 – 1 lakh

1 – 2 lakhs

2 – 4 lakhs

Above 4 lakhs
	1

(20)

2

(40)

2

(40)

1

(20)

0

(0)
	0

(0)

0

(0)

3

(33.33)

4

(44.44)

2

(22.22)

	Total
	5
	9
	
	5
	9


Figures in the parenthesis indicates percentage to total.


The average quantity of land possessed by the selected families in rural area was estimated as 2 acres and in urban area it was 3.6 acres. The average value of land in rural area was Rs.1,55,000 lakhs while in urban area it was Rs.2,94,444.44 lakhs.

2.
House ;


The area of houses in cent and value in rupees as possessed by the selected families in rural area and urban area is given in Table  XV.

TABLE  XV

QUANTITY AND VALUE OF HOUSE POSSESSED BY THE FAMILIES

	Quantity of house (cents)
	Number of families
	Value of house (Rupees)
	Number of families

	
	Rural
	Urban
	
	Rural
	Urban

	Below 1

1 – 2

2 – 4

4 – 6

Above 6
	17

(53.13)

8

(25)

4

(12.5)

3

(9.38)

0

(0)


	10

(20)

20

(60.61)

6

(18.18)

4

(12.12)

10

(20)
	Below 1 lakh

1 – 3 lakhs

3 – 6 lakhs

6 – 8 lakhs

Above 8 lakhs
	8

(25)

15

(46.88)

7

(21.88)

2

(6.25)

0

(0)
	10

(20)

10

(20)

11

(22)

14

(28)

5

(10)

	Total
	32
	50
	
	32
	50


Figures in the parenthesis indicates percentage to total.


Table  XV implies that 64 per cent of the families in rural area were having own houses and on an average the value of houses possessed by them was estimated as Rs.2,25,000. However in urban area 100 per cent of the families were having own houses and the average value was estimated as Rs.6,54,545.45.

3.
Vehicles ;


In rural area 89.20 per cent of the families have two wheeler and only 10.81 per cent have four wheeler. The average value of vehicle possessed by the families was estimated as Rs.46,486.50. 


However in urban area 86.79 per cent of families were having two wheelers and 13.20 per cent were having four wheelers. The average value of vehicles possessed by the families was estimated as Rs.48,867.92.

4.
Livestock ;


The current study revealed that 50 per cent of the families were having livestock and the average value of livestock possessed by the family members in rural area was calculated as Rs.23,461.70. In urban area none of the families possessed livestock.

D.
Family expenditure ;


Table XVI depicts item wise frequency distribution of family expenditure in the selected rural and urban area.

TABLE  XVI

ITEM WISE FREQUENCY DISTRIBUTION OF FAMILY EXPENDITURE

	Expenditure (Rupees)
	Food
	Clothing
	House rent
	Medical
	Education
	Transport
	Entertainment

	
	Rural
	Urban
	Rural
	Urban
	Rural
	Urban
	Rural
	Urban
	Rural
	Urban
	Rural
	Urban
	Rural
	Urban

	Below 1000

1000 – 2000

2000 – 3000

3000 – 4000 
	10

32

6

2
	-

15

22

13
	22

28

-

-
	-

20

18

12
	8

8

15

-
	-

-

-

-
	16

10

15

-
	6

10

20

12
	12

12

-

-
	-

27

9

-
	13

11

-

-
	-

21

12

-
	4

-

-

-
	-

2

4

-

	Average
	1500
	2460
	1230
	2210
	1783.33
	-
	756.25
	1420.17
	650
	2506.20
	460
	1075
	350.25
	573.41



According to Table XVI  food is an important item of expenditure in both rural and urban area. The average amount of food expenditure in rural area was Rs.1500, while in urban area it was Rs.2460.


On an average, rental expenditure in rural area was exceeding that of urban area. However in urban area, the average education expenditure was greater than that of rural area. This may be due to the fact that in the urban area most of the children were sent to schools. 


Table XVII explains item wise percentage distribution of family expenditure in the selected rural and urban area. 

TABLE  XVII

ITEM WISE PERCENTAGE DISTRIBUTION OF FAMILY EXPENDITURE

	Expenditure (Percentage)
	Food
	Clothing
	House rent
	Medical
	Education
	Transport
	Entertainment

	
	Rural
	Urban
	Rural
	Urban
	Rural
	Urban
	Rural
	Urban
	Rural
	Urban
	Rural
	Urban
	Rural
	Urban

	10 – 20

20 – 30

30 – 40

40 – 50

50 – 60 
	15

13

11

8

3
	-

2

10

16

10
	9

5

12

10

5
	27

3

1

-

-
	7

10

4

-

-
	-

-

-

-

-
	8

6

4

-

-
	-

19

20

9

-
	5

4

4

-

-
	4

16

20

10

-
	15

3

-

-

-
	16

7

1

-

-
	1

-

-

-

-
	4

2

-

-

-

	Average
	30.00
	40.00
	25.05
	10.42
	17.00
	-
	16.33
	17.30
	17.02
	20.06
	7.02
	8.85
	0.70
	3.00


In rural area, the selected families on an average were allotting 30 per cent of expenditure on food, 25.05 per cent on clothing, 17 per cent on house rent, 16.33 per cent on medicines, 7.02 per cent on education, four per cent on transport and 0.70 per cent on recreation. 


In urban area, the selected families on an average were allotting 40.40 per cent on food, 10.42 per cent on clothing, 17.30 per cent on health, 20.06 per cent on education, 8.85 per cent on transport and three per cent on recreation.  


Figures III and IV depicts item wise percentage distribution of family expenditure.

FIGURE – III

PERCENTAGE COMPONENTS OF FAMILY EXPENDITURE 

IN SELECTED RURAL AREA
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FIGURE – IV 

PERCENTAGE COMPONENTS OF FAMILY EXPENDITURE 

IN SELECTED URBAN AREA
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E.
Savings and borrowings ;


The current study tried to find out savings pattern in selected households. The current study found that in rural area, 74 per cent of the respondents had savings and the average amount of savings was estimated as Rs.13,108.11. The reasons for savings in rural area were for future safety and for education of the children.


However, in the urban area all the selected respondents have savings and the average amount of savings was estimated as Rs.19,468.10. The basic reasons for savings were for future needs and to meet emergency condition.


The current study found that in rural area, 14 per cent of the respondents had borrowings and average amount of borrowings was estimated as Rs.40,000. The reasons for borrowings in rural area were business needs. 

However in urban area 18 per cent of the families had borrowings and the average amount of borrowings was estimated as Rs.75,555.56. The reasons for borrowing in urban area were for medical treatment and education of the children.
F.
Differentials in infant mortality as related to demographic characteristics ;


The demographic aspects of infant death is analysed by analyzing the number of children ever born, number of children surviving, number of infant death, sex characteristics of infant death, link between current age of the mother and infant death, age at marriage and infant death, nature of marriage and infant death, interval between successive births and infant death, range of duration of infant death, miscarriage and infant death, still birth and infant death.

1.
Number of children ever born ;


The study tried to find out the number of children ever born in the selected families. 

TABLE  XVIII

NUMBER OF CHILDREN EVER BORN

	Number of children ever born 
	Number of respondents

	
	Rural area
	Urban area

	1

2

3

4


	15

(30)

21

(42)

9

(18)

5

(10)


	21

(45.65)

19

(41.30)

5

(10.86)

1

(2.17)

	Total
	50
	46


Figures in the parenthesis indicates percentage to total


In rural area the mean number of children ever born was 2.08, while in urban area it was 1.80. 

2.
Number of children surviving ;


In Table XIX brings out the information of number of children surviving in the selected families.

TABLE  XIX

NUMBER OF CHILDREN SURVIVING

	Number of children surviving
	Number of respondents

	
	Rural area
	Urban area

	1

2

3

4
	11

19

5

1
	19

16

4

0

	Total
	36
	30


Figures in the parenthesis indicates percentage to total


The mean number of children surviving in rural area was 1.70 and in urban area it was 2.10. The mean number of children surviving was less than the mean number of children ever born. This indicates that there exist infant mortality in selected areas.

3.
Number of infant deaths ;


Table XX presents details about the number of infant deaths in the selected areas. 

TABLE  XX

NUMBER OF INFANT DEATHS

	Item
	Number of respondents

	
	Rural area
	Urban area

	
	Yes
	No
	Yes
	No

	Infant death
	25

(50)
	25

(50)
	11

(22)
	39

(78)




Figures in the parenthesis indicates percentage to total


As per Table XX in the selected rural area, 50 per cent of the households were having infant death, while in urban area only 22 per cent were having infant death. This brings out the fact that infant mortality is higher in rural area as compared to urban area.

4.
Sex characteristics of infant death ;


The study tried to find out the sex characteristics of infant death in the selected areas. Table  XXI presents the sex characteristics of infant deaths.
TABLE  XXI

SEX CHARACTERISTICS OF INFANT DEATHS

	Sex 
	Number of infant deaths

	
	Rural area
	Urban area

	Male

Female
	7

(28)

18

(72)
	8

(72.73)

3

(27.27)



	Total
	25
	11


Figures in the parenthesis indicates percentage to total


Table  XXI makes it clear that in the rural area, 72 per cent of the infant death were female infant death. This might be due to the neglect of female infants. However in the urban area, there was a dominance of male infant death, since 72.73 per cent of the infant death occurred were male infant deaths.

5.
Current age of the mother and infant deaths ;


The study tried to analyse the link between current age of the mother and infant death. Table XXII presents current age of the mother and infant deaths.
TABLE  XXII

CURRENT AGE OF THE MOTHER AND INFANT DEATHS

	Age of the mother (in years)
	Number of infant deaths

	
	Rural area
	Urban area

	20 – 23

23 – 25

25 – 27

27 – 30

30 – 33

33 – 35

35 – 37

37 and above


	2

(8)

44

(16)

6

(24)

5

(20)

2

(8)

3

(12)

1

(4)

2

(8)


	-

1

(9.09)

1

(9.09)

3

(27.27)

5

(45.45)

-

-

1

(9.09)

	Total
	25
	11


Figures in the parenthesis indicates percentage to total


According to Table XXII in the rural area nearly one fourth of the infant death have occurred for women in the age group of 20 – 25 years. However in urban area majority of the infant death have occurred for women in the age group of 30 – 33 years.

6.
Age at marriage and infant death ;


The association between the age at marriage and infant deaths can be understood from Table  XXIII.

TABLE  XXIII

AGE AT MARRIAGE AND INFANT DEATHS

	Age at marriage (in years)
	Number of infant deaths

	
	Rural area
	Urban area

	15 – 17

17 – 20

20 - 23

23 and above
	15

(60)

7

(28)

3

(12)

-


	-

1

(9.09)

10

(90.9)

-

	Total
	25
	11


Figures in the parenthesis indicates percentage to total


Table  XXIII makes it clear that in rural area, 60 per cent of the infant death have occurred for women whose age at marriage is between 15 – 17 years. But in urban area, 90.91 per cent of infant death have occurred for women who got married in the age group 20 – 23 years.


The application of (2 analysis indicated that there is association between the age at marriage and infant death in the rural area since the calculated (2 value (8.96) was greater than (20.05 value (5.99). In urban area the calculated  (2 value (16.53) was greater than (20.05 (5.99). (Appendix  II).


The findings of present study is in tune with the view of Mohammed (1998), that majority of the infant deaths have occurred for women whose age at marriage is early.

7.
Nature of marriage and infant deaths ;


Since the marriage of close relatives might be the cause for infant death, the current study tried to analyse the nature of marriage and infant deaths.


In rural area, 68 per cent of infant death have occurred in the families where there was the existence of marriage between close relatives. However in urban area, 63.64 per cent of the infant death have occurred in the families where there was non existence of marriage between close relatives.

8.
Order of birth and infant death ;


The study also tried to analyse the order of birth and infant death. The study found that 60 per cent of infant death in rural area and 54.55 per cent in the urban area were first born child, irrespective of sex. This might be due to lack of proper knowledge of protecting the infants or lack of experience in giving adequate care to them.

9.
Interval between successive birth and infant deaths ;


The study tried to find out interval between successive births and infant deaths.

TABLE  XXIV

INTERVAL BETWEEN SUCCESSIVE BIRTHS AND INFANT DEATHS

	Interval between successive births
	Number of infant deaths

	
	Rural area
	Urban area

	1 year – 2 years

2 years and 1 month – 3 years

3 years and 1 month – 4 years

4 years and 1 month – 5 years

5 years and 1 month – 6 years
	10

(40)

7

(28)

6

(19.35)

2

(8)

-


	1

(9.09)

6

(54.55)

4

(36.36)

-

-

	Total
	25
	11


Figures in the parenthesis indicates percentage to total


Table XXIV implies that for the majority of the respondents in rural area, 40 per cent of infant death have occurred in the gap of one to two years, while in urban area, 54.55 per cent of infant death have occurred in the gap of two to three years.

10.
Causes of infant death ;


Table  XXV  brings out the information on cause of infant deaths.

TABLE  XXV

CAUSES OF INFANT DEATH

	Cause of infant deaths
	Number of infant deaths

	
	Rural area
	Urban area

	Low birth weight

Inadequate immunization

Premature baby

Attack of contagious diseases

Natural deformities

Improper medical care 

Malnutrition
	3

(12)

3

(12)

3

(12)

6

(24)

4

(16)

4

(16)

2

(8)


	4

(36.36)

-

2

(18.18)

4

(36.36)

1

(9.09)

-

-

	Total
	25
	11


Figures in the parenthesis indicates percentage to total


In both the rural and urban area, low birth weight of infants is an important reason for death. However 24 per cent of infants in rural area and 36.36 per cent of infants in urban area were dead due to attack of contagious disease. It is disheartening to note that 16 per cent of infants in rural area have died due to improper medical care given to infants. Figure V represents causes of infant death. 

FIGURE  V

CAUSES OF INFANT DEATH
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11.
Range of duration of infant death ; 


Table XXVI presents information on the range of duration in infant death in the selected rural and urban areas. 

TABLE  XXVI

DURATION OF INFANT DEATHS 

	Duration of infant deaths 
	Number of infant deaths

	
	Rural area
	Urban area

	0 – 7 days

7 – 14 days

15 – 30 days

31 – 120 days

120 – 365 days
	11

(44)

3

(12)

3

(12)

6

(24)

2

(28)


	5

(45.45)

1

(9.09)

1

(9.09)

4

(36.36)

-

	Total
	25
	11


Figures in the parenthesis indicates percentage to total


Table XXVI implies that in both rural and urban areas prenatal infant mortality was predominant since 44 per cent of infant death in the rural area and 45.45 per cent in the urban area have occurred within 0 – 7 days. However, 24 per cent of the infants in rural area and 18.18 per cent of the infants in urban area did not survive till the end of 30 days.


The current study is in accordance with the view of Bhuyan (2000), Premananda (2004), Mohamed (1998), Parmar (1996), Dorman (2006), that the majority of the infant death in India were neonatal type. 

12.
Family planning and infant deaths ;


The study tried to analyse family planning and infant death and noted that in rural area, 48 per cent of the infant death have occurred in families where the couples have accepted family planning and in urban area, 81.82 per cent of the infant death were found in families accepting family planning.

13.
Miscarriage and infant deaths ;


The study found that 20 per cent of the infant death in rural area and 72.73 per cent of infant death in urban area have occurred for women who had miscarriage.

G.
Differentials in infant mortality as related to socio-economic Characteristics 


The socio-economic aspects of infant death is studied by analyzing the differential in infant death as related to education, occupation, monthly income of the family members, and socio-economic status of the family.

1.
Differential in infant death as related to educational level of the respondent ;


Since education has a significant impact in infant mortality, the current study tried to analyse the educational level of the respondents and infant deaths.

TABLE  XXVII

NUMBER OF INFANT DEATHS AS RELATED TO 

EDUCATIONAL LEVEL OF THE RESPONDENTS

	Educational level
	Number of infant deaths

	
	Rural area
	Urban area

	Illiterate

Primary level

Secondary level

Higher secondary level

College education

Above college education
	2

(8)

11

(44)

8

(32)

4

(16)

-

-


	-

-

2

(18.18)

6

(54.55)

3

(27.27)

-

	Total
	25
	11


Figures in the parenthesis indicates percentage to total


Table  XXVII indicate that in rural area, eight per cent of the infant death were for illiterate women and 44 per cent of the infant death have occurred for respondents who have finished primary education.


However in the urban area, 54.55 per cent of infant death have occurred for respondents who have completed secondary education and 27.27 per cent were for women who have completed collegiate education.


The application of (2 analysis indicated that there is no association between the educational level and infant death since the calculated (2 value (16.80)  was less than (20.05 value (18.3) in rural area, while in urban area (2 value (9.56) was less than the table (20.05 value (18.3). The present study does not coincide with the view of Kateja (2007) and Rahman (1993) that as literacy level of mothers increases infant mortality decreases.

2.
Differential in infant death as related to occupation of the respondents ;


The study tried to find out the occupation of the respondent and infant mortality rate. Table  XXVIII describe the infant mortality rate as related to type of work done by the respondents.

TABLE  XXVIII

NUMBER OF INFANT DEATHS AS RELATED TO 

OCCUPATION OF THE RESPONDENTS

	Type of work
	Number of infant deaths

	
	Rural area
	Urban area

	Unemployed

Coolies

Industrial workers

Own business
	21

(84)

4

(16)

-

-
	5

(45.45)

-

4

(36.36)

2

(18.18)



	Total
	25
	11


Figures in the parenthesis indicates percentage to total


In rural area, 16 per cent of the infant death have occurred in the families in which the respondents were coolies. In urban areas, 36.36 per cent of the infant death have occurred in the families, in which the respondents were industrial workers.

3.
Differential in infant death as related to family income ;


Generally infant mortality is higher among the low income group and due to lack of proper money and resources the infants become the vicious of malnutrition. Table XXIX explains the differential in infant death as related to family income.

TABLE  XXIX

NUMBER OF INFANT DEATHS AS RELATED TO FAMILY INCOME 

	Income level 

(in rupees)
	Number of infant deaths

	
	Rural area
	Urban area

	Below 1000

1000 – 3000

3000 – 5000

5000 – 7000

Above 7000
	14

(32.56)

19

(44.20)

8

(18.60)

2

(4.65)

-


	-

12

(35.30)

14

(41.18)

5

(14.71)

3

(8.82)



	Total
	43
	64


Figures in the parenthesis indicates percentage to total


Table  XXIX  makes it evident that in rural area, 44.20 per cent of the infant death were in the families getting Rs. 1000 – 3000 monthly income while in urban area, 44.18 per cent of the infant death were in the families getting Rs.3000 – 5000 income per month.

4.
Differential in infant death as related to socio-economic status of the family ;


Table  XXX represents differential in infant death as related to socio-economic status of the family.

TABLE  XXX

NUMBER OF INFANT DEATHS AS RELATED TO 

SOCIO-ECONOMIC STATUS OF THE FAMILY

	Socio-economic status
	Number of infant deaths

	
	Rural area
	Urban area

	Very low 

Low 

Medium 

High 
	14

(56)

5

(20)

4

(16)

2

(8)


	2

(18.18)

1

(9.09)

5

(45.45)

3

(27.27)

	Total
	25
	11


Figures in the parenthesis indicates percentage to total


Table XXX indicates that in rural area, 56 per cent of the infant death were occurred in the families of very low economic status, 20 per cent have occurred in the families of low economic status and 16 per cent have occurred in the families of medium socio-economic status. 


In urban area, only 18.18 per cent of the infant death were found in the families of very low economic status, 9.09 per cent of infant death have occurred in the families of low socio‑economic status and 45.45 per cent of the infant death have occurred in the families of medium socio‑economic status.


The application of (2 analysis indicated that there is no association between the family status and infant death since the calculated  (2 value (13.55) was less than (20.05 value (14.1) in rural area and in urban area the value of calculated (2 value (6.14) was less than (20.05 (14.1). 

H.
Health care of infants and infant mortality ;


The health care of infants and infant mortality is studied by analyzing infant mortality is relation to place of delivery, duration of rest after delivery, special food taken during pregnancy, duration of breast feeding, treatment of the infants, sterilization of feeding bottle, type of solid food and distance to health care centre.

1.
Infant mortality as related to place of delivery ;


Table  XXXI presents details about infant death in relation to the place of delivery in the selected areas.

TABLE  XXXI

INFANT DEATHS IN RELATION TO PLACE OF DELIVERY

	Place of delivery
	Number of infant deaths

	
	Rural area
	Urban area

	Government hospital

Private hospital

Home


	19

(76)

6

(24)

-
	1

(9.09)

10

(90.9)

-

	Total
	25
	11


Figures in the parenthesis indicates percentage to total


As per Table  XXXI, in rural area, 76 per cent of the infant death have occurred in the families where the children were born in Government hospital. However, in urban area, 90.9 per cent of the infant death have occurred in the families where the children were born in private hospital. 

2.
Duration of rest after delivery ;


The study tried to find out the duration of rest after delivery and the infant deaths.
TABLE  XXXII

DURATION OF REST AFTER DELIVERY

	Duration of rest
	Number of infant deaths

	
	Rural area
	Urban area

	15 days – 1 month

1 month – 3 months

More than 3 months
	9

(32)

12

(48)

5

(20)


	2

(18.18)

2

(18.18)

7

(63.64)

	Total
	25
	11


Figures in the parenthesis indicates percentage to total


Table  XXXII makes it clear, that in rural area, 48 per cent of the infant death have occurred in the families where respondents have taken 1 – 3 months rest after delivery. However in urban area, 63.64 per cent of infant death have occurred in the families where the respondents have taken rest for a period of more than 3 months after delivery.

3.
Special food taken during pregnancy ;


The study tried to analyse the link between the special food taken during pregnancy and infant deaths.


In rural area it was found that 56 per cent of the infant death occurred to those respondents who have not taken special food during pregnancy. But in urban area, 27.27 per cent of the infant death have occurred to the respondents who have not taken special food during pregnancy.

4.
Breast feeding and infant deaths ;


In the rural area, 56 per cent of the infant death have occurred in the families where duration of breast feeding is below 6 months. In urban area, 63.64 per cent of the infant death have occurred to the respondents for whom duration breast feeding is below 6 months.


The present study is in conformity with the view of Singh (1987), Kabir (1993), Islam (1998) and Khan (1993) that duration of breast feeding is strongly associated with infant mortality rate.

5.
Treatment of infants ;


The study tried to analyse the treatment given to the infants in selected areas and Table  XXXIII depicts this information.

TABLE  XXXIII

TREATMENT OF INFANTS

	Treatment of the infant
	Number of infant deaths

	
	Rural area
	Urban area

	Incubator 

Medicine

Injections and drips 
	5

(27.78)

4

(22.22)

9

(50.00)


	6

(54.55)

-

5

(45.45)

	Total
	25
	11


Figures in the parenthesis indicates percentage to total


In rural area, 27.78 per cent of the infant death have occurred to the infants who were treated with incubator, 22.22 per cent of the infant death have occurred while the treatment was given as medicine and 50 per cent of the infant death have occurred in the cases where treatment was in the form of injections and drips. In urban area, 54.55 per cent of the infant death have occurred to the infants who were treated with incubator.

6.
Sterilization of feeding bottle ;


The study found that in rural area, only 40 per cent of the respondents were using feeding bottle for the infants and 60 per cent of the infant death have occurred because of not sterilizing the feeding bottle.


In urban area, 81.82 per cent of the respondents were using feeding bottle and 55.55 per cent of the infant death have occurred because of sterilizing the bottle only 1 – 2 times after the feeding.

7.
Type of food ; 


Table XXXIV presents the type of food given to infants and infant death.

TABLE  XXXIV

TYPE OF FOOD AND INFANT DEATHS

	Type of food
	Number of infant deaths

	
	Rural area
	Urban area

	Rice with dhal

Vegetables

Fruits

Ragi malt

Egg 
	17

(68)

3

(12)

-

3

(12)

3

(12)


	4

(36.36)

3

(27.27)

3

(27.27)

-

-

	Total
	25
	11


Figures in the parenthesis indicates percentage to total


In rural area, 68 per cent of the infant death have occurred in the families where only rice and dhal is given to the infants. However in urban area, 36.36 per cent of the infant death have occurred in the families which provided only rice and dhal to the infants.

8.
Distance to health care centre ;


In rural area, the available primary health centres (PHC) provide quick remedy for various diseases. To reach primary health centre, the rural respondents have to travel a distance of 1 – 3 kms. The Government and private hospitals were located at a distance of 6 – 8 kms and medical shop was located at the distance of 3 – 6 kms. However in urban area the respondents tried to make use the service in private hospital and the distance was below one kilometer.


The current study found that the urban respondents have to travel a distance of below 1 kilometer to reach child specialist and medical shop. 

I. Environmental conditions and infant death ;

The environmental condition related to infant death is analysed by analyzing infant death as related to type of house, drinking water, method of cooking, sanitation facilities and drainage system.

1.
Type of house and infant death ;


The study found that in rural area, 72 per cent of the infant death occurred in the families which were living in roofed houses. However in urban area, 100 per cent of the infant deaths have occurred in the families which were living in terraced house. This finding is in coincidence with the view of Bhatt (2004) and Dhanalakshmi (1993) that type of house is related to infant death.

2.
Drinking water and infant death ;


The study tried to analyse the link between the drinking water and infant mortality rate. In rural area, 88 per cent of the infant death occurred in the families where the source of drinking water is street pipe. In urban area 100 per cent of the infant death have occurred in the families using own pipe water. This finding is in support of Murthy (1993) that drinking water is associated with infant mortality.

3.
Method of cooking and infant death ;


The study tried to find out the method of cooking and infant death. In rural area, 76 per cent of the infant death have occurred in the families which used kerosene for cooking. However in urban area, 100 per cent of the infant death occurred in the families where method of cooking is liquid petroleum gas.

4.
Sanitation facilities and infant death ;


The study also tried to analyse infant death linked to the sanitation facilities. In rural area, 72 per cent of the infant death have occurred in the families using shared flush toilet. However in urban area, 100 per cent of the infant death occurred in the families using own flush toilet. 

5.
Drainage system and infant mortality ;


The study also tried to find out the association between the drainage system and infant mortality. In rural area, 88 per cent of the infant death occurred in the families which have open drainage system. However in urban area, 100 per cent of the infant death occurred in the families which have a underground drainage system. The finding is in coincidence with the view of Bhatt (2004) that the majority of the infant death have occurred due to the poor environmental condition. 

J.
Identification of determinants of infant mortality ; 


With the help of discriminant analysis, the current study tried to find out the variables, which significantly discriminated the determinants of infant mortality in rural and urban area. The variables chosen for the analysis were age at marriage (X1), current age (X2), educational level (X3), occupation (X4), income (X5), socio-economic status (X6), order of birth of children (X7), place of delivery (X8), number of children ever born (X9), duration of rest after delivery (X10) and special food during pregnancy (X11).


When group I was compared with group II on the basis of measurement of several variables taken simultaneously the following two issues were analyzed.

(i) To derive the discriminant co-efficient function which can discriminate the two groups significantly and

(ii) To examine the relative contribution of the individual variable in the function which discriminate the two groups.

Table  XXXV  shows Wilk’s lambda, its equivalent univariate  ‘F’ test and the significant level of the variables that vary hypothetical to discriminate between the two groups under investigation. 

TABLE  XXXV

WILKS LAMBDA AND RELATIVE CANONICAL DISCRIMINATING FUNCTION POWER OF THE SELECTED VARIABLES

	Variable
	Wilks lambda
	Significance 
	Group I
	Group II
	Relative discriminating power
	Contribution of the variables to discriminating power (per cent)

	X1
X2
X3
X4
X5
X6
X​7
X8​
X9
X10
X11
	0.996

1.000

0.996

1.000

0.961

0.963

0.998

0.991

0.959

0.991

0.997
	0.000

0.000

0.515

0.000

0.000

0.000

0.678

0.000

0.043

0.338

0.000
	5.14

1.27

2.83

1.57

1.04

0.45

2.50

0.44

0.29

3.58

1.94
	5.30

1.31

2.31

1.20

1.60

0.95

2.38

0.52

0.386

3.80

1.95
	0.382

0.130

0.038

0.071

0.653

0.473

0.098

0.241

0.109

0.323

0.011
	19.10

6.50

1.40

2.15

20.00

17.20

3.30

8.34

5.15

16.10

0.76


(Appendix – III)


The unit variate ‘F’ test indicates significant difference for 7 out of the 11 variables at 5 per cent or 1 per cent significant level. The mean of these variables - age at marriage of the respondent, current age of the respondents, educational level, occupation, monthly income, socio-economic status, order of birth of children, place of delivery, number of children ever born, duration of rest after delivery and special food during pregnancy were significantly different between group I  and group II. 


The canonical correlation, which is the measure of the degree of association between the discriminant score of the group was 0.798. To test the significance of lambda, it was transformed to chi-square equivalent. The value of chi-square was 20.758 and it’s significance level indicates that the two groups were different. 


The estimated Fisher’s discriminant function was as follows :

Y
=
7.86 + 0.398 X1 + 0.000 X2 + 0.428 X3 + 0.007 X4 + 3.93 X5 



+ 3.80 X6 + 0.174 X7 + 0.921 X8 + 4.19 X9 + 0.93 X10​ + 0.28 X11

From the discriminant function, the relative contribution of individual variables to the total distance had been calculated. Discriminating power for X1 was 19.1 per cent, X2 was 6.5 per cent, X3 was 1.40 per cent, X4 was 2.15 per cent, X5 was 20.00 per cent, X6 was 17.20 per cent, X7 was 3.30 per cent, X8 was 8.34 per cent, X9 was 5.15 per cent, X10 was 16.10 per cent and X11 was 0.76 per cent.  

K.
Measures recommended to reduce infant mortality 


The respondents have recommended measures to reduce infant mortality. Table  XXXVI represents the list of measures recommended by the respondents to reduce infant mortality.

TABLE   XXXVI

MEASURES RECOMMENDED BY THE RESPONDENTS 

TO REDUCE INFANT MORTALITY

	Measures recommended
	Number of respondents

	
	Rural area
	Urban area

	Establish hospital in rural area

Creating awareness about infant care

Reduce cost of medicine and baby food

Special care for infant
	8

(16)

6

(12)

20

(40)

16

(32)


	-

13

(26)

17

(34)

20

(40)

	Total
	50
	50


Figures in the parenthesis indicates percentage to total


Table  XXXVI makes it clear that majority of the rural respondents need supportive measures like establishment of Government hospital and reduction in cost of medicine and baby food. However majority of the urban respondents were in need of special care for infants. 

*******
CHAPTER – V

SUMMARY AND CONCLUSION


Infant mortality rate is considered to be fairly sensitive index of the health condition of a country. In India infant death declined from 146 in 1951 to 80 in 1991 and to 72 in 2001. In Tamil Nadu, Coimbatore district occupies sixth place with respect to infant mortality and it was estimated as 527 in 2004. Realizing the need to reduce infant mortality, the Government of India has included infant mortality as one of the monitorable indicator in Tenth Plan. The Tenth Plan envisages reduction of infant mortality rate from the current level of 45 to 28 by 2012. Infant mortality is influenced by many sociological and biological factors. Maternal education is an important determinant of infant mortality. The environmental condition and the demographic characteristic of the parents also affect infant death. The leading causes of infant death are prematurity, tetanus, broncho-pneumonia, asphyxia nutrition deficiency diseases, diarrhea etc.


In India many researchers, Chandrasekar (1972), Dhanalakshmi (1993), Krishnan (1994), Smith (1997), Islam (1998), Desphande (1998), Nair (2000), Misra (2004), Sotelo (2007) etc. tried to analyze the trends in infant mortality. There had been little attempt at analyzing the differential in infant mortality and determinants of infant mortality at the micro level. Hence the current study on “Differentials and Determinants of Infant Mortality in Coimbatore – A micro level analysis” was formulated with the following objectives. 

i.
To compare the infant mortality rate in rural and urban area ;

ii.
To study the pattern and type of infant mortality in the selected areas ;

iii.
To analyze the differentials in infant mortality rate as related to demographic characteristics, socio-economic characteristics, health care of infants and environmental characteristics.

iv.
To identify the determinants of infant mortality and

v.
To suggest measures to reduce infant mortality.


The current study is related to Coimbatore. The study was related to Edayar Street (47th ward of Coimbatore Municipal Corporation) and this was selected due to easy accessibility and convenience of the investigator. The study is related to rural area - Dheenampalayam village and this was selected due to earlier rapport created by the investigator though NSS work in the village.The study covers 50 households in rural area and 50 households in urban area and the total size of sample is 100.


The required data relating to general information, family background, family property, family expenditure, savings and borrowings, fertility details, details of infant deaths, health care of infants, environmental conditions and measures to reduce infant mortality were collected by administering an interview schedule to the respondents. 


The chi-square analysis was used to find out the association between age at marriage of the respondents, educational level of the respondents, socio-economic status and infant deaths. The current study used discriminant analysis to find out the variables which significantly discriminated the determinants of infant mortality in rural and urban areas.

The major findings of the study are as follows :

A.
General information ;

i)
Age composition of the respondents ;


In the rural area, majority of the respondents (30 per cent) were in the age group of 24 – 28 years. The mean age of respondents is 28.4 years.In the urban area, majority of the respondents (40 per cent) were in the age group of 28 – 32 years. The mean age of respondents is 28.7 years.

ii)
Educational composition of the respondents ;


In the selected rural area, 4 per cent were illiterate, 46 per cent have completed secondary education and only four per cent have finished collegiate education. Comparatively, in urban area, none of them were illiterates, 44 per cent have finished higher secondary education and 24 per cent have completed collegiate education. 
iii)
Occupational composition of the respondents ;


In rural area, six per cent were coolies and four per cent were industrial workers. In urban area, none of them were coolies and 20 per cent were industrial workers.

iv)
Income earned by the respondents ;


On an average, the income earned by the respondents in rural area was Rs.2400 while in urban area it was Rs.5105.26.

v)
Religion of the respondents ;


In rural area, 96 per cent were Hindus, two per cent were Christians and two per cent were Muslims. However in urban area, 92 per cent were Hindus, two per cent were Christians and six per cent were Muslims.

vi)
Type of family ;


In rural area, 18 per cent were belonging to joint family and 82 per cent were belonging to nuclear family. In urban area, only two per cent were belonging to joint family and 98 per cent were belonging to nuclear family.

B.
Family background ;

i)
Age‑sex composition of the family members ;


In rural area, 14.63 per cent constituted child population, while in urban area, it was 21.56 per cent. In rural area, 51.40 per cent of the population were young dependants and 11.11 per cent of the population were old age group. However in urban area, 55.81 per cent of the population were young dependants and 1.55 per cent were the old dependants. The estimated sex ratio for the rural area was 531.91 and in urban area it was 500. 

ii)
Educational composition of the family members ;


In the rural area, the male literacy rate was 60.48 per cent while the female literacy rate was 39.52 per cent. In the urban area the female literacy rate (46 per cent) was lower than male literacy rate of 52.25 per cent.

iii)
Occupational composition of the family members ;


In rural area, majority of the family members (31.95 per cent) were doing business and in urban area also majority of the family members (58.78 per cent) were doing own business.

iv)
Income composition of the family members ;


In rural area, the average monthly income of the family members was estimated as Rs.3280, while in urban area it was Rs.8901.96. 

C.
Family property ;


In the rural area, average quantum of land possessed was estimated as 2 acres and the average value of land possessed by them was estimated to be Rs.1,55,000. However in the urban area, the average quantum of land possessed was estimated as 3.6 acres and the average value of land possessed by them was estimated to be Rs.2,94,444.44.


In the rural area, 64 per cent of the households were having own houses and the average value of the house was estimated to be Rs.2,25,000. In the urban area, all the households were possessing own houses and the average value of the houses was estimated to be Rs.6,54,545.45. In the rural area, average value of vehicles possessed by the households was estimated to be Rs.46,486.50 and in the urban area it was estimated to be Rs.48,867.92. In the rural area, 50 per cent of the respondents were having livestock and the average value of the livestock possessed by the family members was Rs.23,461.70.

D.
Family expenditure ;


In the rural area, on an average, families were allotting 30 per cent of income on food, 25.05 per cent on clothing, 17 per cent on rent, 16.33 per cent on medicine, 7.02 per cent on education, four per cent on transport and 0.70 per cent on recreation. However, the urban family members were allotting 40.40 per cent of income on food, 10.42 per cent on clothing, 17.30 per cent on medicine, 20.06 per cent on education, 8.85 per cent on transport and three per cent on recreation.

E.
Savings and borrowings ;


In rural area, 74 per cent of the respondents had savings and the average amount of savings was estimated as Rs.13,108.11. In urban area, all the respondents have savings and the average amount of savings was estimated as Rs.19,468.10. In rural area, 14 per cent were involved in debt and average amount of borrowings was estimated as Rs.40,000. In urban area, 18 per cent were involved in debt and average amount of borrowings was estimated as Rs.75,555.56.

F.
Differentials in infant deaths as related to demographic characteristics ;

i)
Number of children ever born ;


In rural area, majority of the respondents (42.06 per cent) were having two children and in urban area, 45.65 per cent were having one child. However the mean number of children ever born in rural area (2.08) was greater than that of the urban area (1.80).

ii)
Number of children surviving ;


The average number of children surviving in rural area (1.70) was less than that of the urban area (2.10).

iii)
Number of infant deaths :


In the selected rural area, 50 per cent of the households were having infant death, while in urban area 22 per cent were having infant death. 

iv)
Sex characteristics of infant death ;


In the selected rural area, 72 per cent of the infant deaths were female infant deaths, while in urban area 72.73 per cent of the infant deaths were male infant deaths.

v)
Current age of the mother and infant death ;


In the rural area, nearly one fourth of death occurred for women in the age group of 20-25 years. However in the urban area majority of the infant death have occurred for women in the age group of 30 – 33 years.

vi)
Age at marriage and infant death ;


In the rural area, 60 per cent of the infant death have occurred for women whose marriage age is between 15 – 17 years. While in urban area 90.91 per cent of infant death have occurred for women getting married in the age group of 20 – 23 years. The application of (2 analysis revealed that there is association between age at marriage and infant death in the rural and urban area since the calculated  (2 values (8.96) and (16.53) respectively were greater than  (20.05 = 5.99.

vii)
Nature of marriage and infant death ;


In rural area, 68 per cent of infant death have occurred in the families where the marriage was between close relatives, while in urban area, 63.64 per cent of infant deaths have occurred in the families where there was non-existence of marriage between close relatives. 

viii)
Order of birth and infant death ;


In rural area, 60 per cent of infant death were first born child. However, in urban area, 54.55 per cent of infant death were first born child.

ix)
Causes of infant death ;


In both the rural and urban area, low birth weight of infant is an important reason for death. However 24 per cent of infant deaths were due to prematurity and 36.36 per cent of infant deaths in urban area were due to attack of contagious disease and 16 per cent of infants in rural area have died due to improper medical care.

x)
Range of duration of infant death ;


In both the rural and urban area, prenatal infant mortality was predominant since 44 per cent of infant deaths in rural area and 45.45 per cent of infant deaths in urban area were prenatal. However 24 per cent of the infant deaths in rural area and 18.18 per cent of the infant deaths were neonatal.

xi)
Family planning and infant deaths ;


In rural area, 48 per cent of the infant deaths have occurred in the families were the couples have accepted family planning programme, while, in urban area, 81.82 per cent of infant deaths were found in families accepting family planning. 

G.
Differentials in infant mortality as related to socio-economic characteristics ;

i)
Differentials in infant death as related to education of the respondents ;


In rural area, 44 per cent of the infant deaths have occurred for women who have finished primary education and eight per cent of the infant deaths have occurred for illiterate women. However in the urban area, majority of infant deaths (54.55 per cent) occurred for the respondents who have finished secondary education. The application of  (2  analysis indicated that there is no association between the respondent’s educational level and infant deaths in rural and urban area since the calculated  (2  value (16.00)  and (9.56)  were less than (20.05 = 18.3.

ii)
Differentials in infant death as related to occupation of the respondents ;


In rural area, 16 per cent of the infant deaths have occurred in the families, in which the respondents were coolies. In urban area, 36.36 per cent of the infant death have occurred in the families in which the respondents were industrial workers.

iii)
Differentials in infant death as related to income of the respondents ;


In rural area, 44.20 per cent of the infant death have occurred in the families, which have monthly income of Rs.1,000 – 3,000. However in urban area, majority of the infant death (41.18 per cent) occurred in the families getting monthly income of Rs.3,000 – 5,000.

iv)
Differentials in infant death as related to socio-economic status ;


In rural area, 56 per cent of the infant death have occurred in the families, of very low socio-economic status, while, in urban area, 18.18 per cent of the infant death have occurred in the families of very low socio‑economic status.


The application of  (2 analysis indicated that there is no association between the socio-economic status and infant death in rural and urban area, since the calculated  (2 value (13.55) and (6.14) respectively were less than  (20.05 (14.1).

H.
Health care of infants and infant deaths ;

i)
Infant deaths as related to place of delivery ;


In rural area, 76 per cent of the infant death have occurred for the children born in Government hospital. However, in urban area, 90.9 per cent of the infant death have occurred for the children born in Government hospital.

ii)
Duration of rest after delivery ;


In rural area, 48 per cent of the infant death have occurred in the families where respondents have taken 1 – 3 months rest after delivery. However in urban area, 63.64 per cent of the infant death have occurred in the families  where respondents have taken rest of more than 3 months after delivery. 

iii)
Special food taken by respondents during pregnancy ;


In rural area, 56 per cent of the infant death occurred to the respondents who have not taken special food during pregnancy. But in urban area 27.27 per cent of the infant death occurred to the respondents who have not taken special food during pregnancy.

iv)
Breast feeding and infant deaths ;


In rural area, 56 per cent of the infant death have occurred in the families where duration of breast feeding is below six months. In urban area 63.64 per cent of the infant death have occurred to the respondents for whom duration of breast feeding is below six months.

v)
Treatment of infants ;


In rural area, 27.78 per cent of the death have occurred to the infants who were treated with incubator, 22.22 per cent of the infant death have occurred while the treatment was given as medicine and 50 per cent of the infant death have occurred in the cases where treatment was in the form of injections and drips. But in urban area, 54.55 per cent of the death have occurred to the infants who were treated with incubator.

vi)
Sterilization of feeding bottle ;


In rural area, only 40 per cent of the respondents were using feeding bottle for the infants and 60 per cent of the infant death have occurred because of not sterilizing feeding bottle. In urban area, 81.82 per cent of the respondents were using feeding bottle and 55.55 per cent of the infant deaths have occurred because of sterilizing the bottle only one to two times after the feeding.

vii)
Type of food ;


In rural area, 68 per cent of the infant death have occurred in the families where only rice and dhal is given to the infants. However in urban area, 36.36 per cent of the infant death have occurred in the families which provided only rice and dhal to the infants.

viii)
Distance to health care centre ;


In rural area, to reach the primary health centre the respondents have to travel a distance of 1 – 3 kilometers. However the urban respondents have to travel a distance of below one kilometer to reach private hospital, medical shop and child specialist.

I.
Environmental condition and infant mortality ;

​i)
Type of house and infant deaths ;


In rural area, 72 per cent of the infant death occurred in the families which were living in roofed houses and in urban area 100 per cent of infant deaths have occurred in the families which living in terraced house. 

ii)
Drinking water and infant death ;


In rural area, 88 per cent of the infant death occurred in the families where the source of drinking water is street pipe and in urban area, 100 per cent of the infant death have occurred in the families using own pipe water.

iii)
Method of cooking and infant death ;


In rural area, 76 per cent of the infant death have occurred in the families which used kerosene for cooking. However in urban area, 100 per cent of the infant death occurred in the families where the method of cooking is liquid petroleum gas.

iv)
Sanitation facilities and infant deaths ;


In rural area, 72 per cent of the infant deaths have occurred in the families using shared flush toilet. However in urban area, 100 per cent of the infant deaths occurred in the families using own flush toilet.

v)
Drainage system and infant deaths ;


In rural area, 88 per cent of the infant death have occurred in the families which have open drainage system. However in urban area, 100 per cent of the infant death occurred in the families which have underground drainage system.

J.
Identification of determinants of infant mortality ;


The current study tried to find out the variables, which significantly discriminated the determinants of infant mortality in rural and urban area. The variables chosen for the analysis were age at marriage (X1), current age (X2), educational level (X3), occupation (X4), income (X5), socio-economic status (X6), order of birth of children (X7), place of delivery (X8), number of children ever born (X9), duration of rest after delivery (X10) and special food taken during pregnancy (X11).


The estimated Fisher’s discriminant function was as follows :

Y
=
7.86 + 0.398 X1 + 0.000 X2 + 0.428 X3 + 0.007 X4 + 3.93 X5 



+ 3.80 X6 + 0.174 X7 + 0.921 X8 + 4.19 X9 + 0.93 X10​ + 0.28 X11

From the discriminant function, the relative contribution of individual variables to the total distance had been calculated. Discriminating power of X1 was 19.10 per cent, X2 was 6.5 per cent, X3 was 1.4 per cent, X4 was 2.15 per cent, X5 was 20.00 per cent, X6 was 17.20 per cent, X7 was 3.3 per cent, X8 was 8.34 per cent, X9 was 5.15 per cent, X10 was 16.10 per cent and X11 was 0.76 per cent. 

K.
Measures required ;


In the rural area majority of the respondents need supportive measures like establishment of government hospital, reduction in cost of medicine and baby food. However in urban area, majority of the respondents were in need of special care for infants. 

Conclusion ;

· Infant mortality is high in rural area as compared to urban area.

· Infants are more prone to death in the age group of 0 – 7 days.

· Female education and socio-economic status have a negative impact on infant mortality

· Poor health care practice leads to high infant mortality.

· There is strong association between infant mortality and environmental condition. 

Recommendations ;

(i) There is need for improving educational opportunities especially for women ;

(ii) Health awareness should be created among mothers related to common illness, cleanliness and dietary habits of children ;

(iii) Proper and regular monitoring of immunization programme will help to reduce mortality rates substantially.

(iv) Establishment of primary health centres with child specialist is a necessity to reduce infant mortality in rural area and

(v) Provision of certain important basic infrastructural facilities such as drinking water, better drainage system is important for reducing infant deaths.

Scope for future research ;

· A study on the impact of socio cultural variables on infant mortality can be designed and

· A comparative study of the differentials and determinants of infant mortality in Tamil Nadu with other States can also be formulated. 
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APPENDIX – I 

AN INTERVIEW SCHEDULE ON TO 

ELICIT INFORMATION ON INFANT MORTALITY
I.
GENERAL INFORMATION  :
(a)
Name of the respondent

:

(b)
Address



:

(c)
Age of the respondent

:

(d)
Education



:


Primary .......     Secondary .......   Higher Secondary.......

College Education .......    Above College Education .......

(e)
Respondent’s Occupation

:

(f)
Monthly income

 
:

(g)
Religion



:

(h)
Caste




:


BC .......   MBC .......   ST .......      SC .......     Others .......

(i)
Type of family


:
Nuclear ....... Joint family .......

(j)
Age at marriage


:

II.
FAMILY BACKGROUND
	S.No.
	Name
	Age
	Sex
	Education
	Occupation
	Income

	
	
	
	
	
	
	


III.
FAMILY PROPERTY
	Property
	Quantity
	Value (in Rs.)

	Land (in Acre)

House (in Cent)

Jewels (in Kg)

Vehicle

a)   2 wheeler

b)   4 wheeler
	
	

	Livestock
	
	


IV.
FAMILY EXPENDITURE
	Item
	Per month

	Food

Clothing

House Rent

Medical Expenses

Education Expenses

Transport

Entertainment

Any other
	


V.
Savings

(a)
Do you save



:
Yes  .......  No .......

(b)
If yes, specify the following

(i)
Source of savings 

	Source
	Savings in Which

	Banks

Chit Funds

Post Office

Finance Company

Any Other
	


(c)
Amount of savings


:

(d)
Per annum



:

(e)
Reasons for savings

:

VI.
BORROWINGS

(a)
Do you have borrowings

:
Yes  .......   No  .......

(b)
If yes, specify the following details :


(i)
Source of borrowings
:

	Source
	Amount
	Rate of Interest

	Relatives

Friends

Banks

Private Finance Insurance
	
	


VII
FERTILITY DETAILS

(a)
Number of children ever born
:
Male ....... Female .......

(b)
Number of children surviving
:
.......


Male .......
 Female .......

(c)
Are you married close relatives
:
Yes .......   No .......


Cousin .......
Uncle .......

(d)
Age difference between the husband  :

(e)
Age at birth of   1st child  .......




  2nd child  .......

                                      3rd child  .......

(f)
Place of delivery


:

	Hospital
	1st Child
	2nd Child
	3rd Child
	4th Child

	Government

Private

Home
	
	
	
	


(g)
Nature of delivery 


:
Normal ....... Caesarian .......

(h)
Have you taken special foods during pregnancy : Yes .......  No .......

(i)
Did you have miscarriage

:
Yes ....... No .......

(j)
Frequency of miscarriage

:

(k)
Did you have still birth


:
Yes ....... No .......

(l)
Duration of rest after the delivery
:


15 days ....... 15 days-1 month ....... 1 month-3 months ....... 


More than 3 months .......

(m)
Have you accepted family planning 
: 
Yes ....... No .......

VIII.
INFANT DEATH
(i)
Details and infant death

:

(a)
Do you have infant death in the family :   Yes .......  No .......

(ii)
If yes, specify the following details
:

(a)
Number of infant death

:
Male .......
Female .......

(b)
Age infant during death

:
Days .......
Months .......

(c)
Order of birth of the infant who died 
:


1st child .......
 2nd child .......  3rd child .......

(d)
Care of infant 



:


by mother .......  Grand mother ....... Servant ....... Creche .......

(iii)
Reasons for infant death

:


(a)
Low birth weight
:


(b)
Inadequate immunization 
:


(c)
Not breast feeding the child the 

child after it is born
:


(d)
Premature baby
:


(e)
Mal nutrition
:


(f)
Attack of contagious Diseases
:


(g)
Natural deformities
:


(h)
Improper medical care given to the infant  
:

IX
TREATMENT GIVEN TO CURE ILLNESS OF INFANTS

(a)
Type of treatment


:

(b)
Place of treatment (Hospital)

:


Phc ....... Government ....... Private ....... Any Other .......

(c)
Amount spent



:

X
FOOD HABITS TO THE INFANT
(a)
Did you breast-feed the child
:
Yes .......
No .......

(b)
If, yes specify the following :


(i)
Duration breast feeding
:
1st child .......








2nd child .......








3rd child .......

(c)
Did you feed the child with the feeding bottle   :   Yes ....... No .......

(d)
If yes, Number of times sterilize milk bottle a days :

(e)
Age of the infants for intake of solid food
  :

XI
TYPE OF SOLID FOOD GIVEN
(a)
Rice with dhal
:
.......

(b)
Vegetables

:
.......

(c)
Fruits


:
.......

(d)
Ragimalt

:
.......

(e)
Egg


:
…….

(f)
Juices


:
.......

XII
Do you normally give boiled drinking water to infant
Yes....... No .......

XIII
DETAILS OF VACCINATION GIVEN TO THE INFANT :

	Age
	Vaccine
	Given

	Birth

6 weeks

10 weeks

14 weels

6-9 months

9 months

15-18

months
	BCG, Oral Polio, Hepatitis B

DPT, Oral Polio, Hepatitis B

DPT, 2nd dose, Oral polio, vaccine – 3rd dose

DPT, 3rd dose, Oral polio vaccine – 4th dose

Oral polio, vaccine – 5th dose hepatitis B

Measles vaccine

MMR (meals, mums, rubella) DPT 1 booster dose, Oral polio, vaccine 6th
	


(a)
Mention the type of illness to the infant
 :


Cole ....... Fever ....... Diahorrea ....... Indigestion ....... Any other .......

XI
ENVIRONMENT CONDITION
(a)
Type of house
:
Kaccha house ....... Roofed house .......


Terraced house .......

(b)
Drinking water


(i)
Source of drinking water :



(a)
 Well



(b)
Bore well



(c)
Street pipe



(d)
Own pipe

(c)
Method of cooking


Charcoal ....... Coke ....... Kerosene ....... Fire wood ....... LPG .......

(d)
Sanitation facilities

Flush toilet .......
Own flush toilet ....... Shared flush toilet .......


Public toilet ....... PIT toilet / latrine ....... No facility .......

(e)
Drainage system

Opened drainage ....... Under ground ....... No proper drainage .......

(f) 
Distance to primary health center :

(g)
 Distance on Government hospital or private hospital  :

(h)
Distance to child specialist clinic  :

(i)
Distance to medical shot


:

XII
What measures do you need to reduced infant death?.
APPENDIX – II

CHI-SQUARE ANALYSIS TO FIND OUT THE ASSOCIATION BETWEEN AGE AT MARRIAGE AND INFANT MORTALITY

URBAN
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	E
	(OF – EF)2 / EF 

	15
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3
	5.00

2.33

1.00
	4.34
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APPENDIX – III

DISCRIMINANT FUNCTION TO 

IDENTIFY THE DETERMINANTS OF 

INFANT MORTALITY IS RURAL AND URBAN AREA
	Infant
	Mean
	Deviation
	Unweighted
	Weighted

	0 MARRIAGE

CURRENTA

EDU

OCCUPATI

INCOME

STATUS 

BITRHOFI

DELIVERY 

NOOFCHIL

ERRORTER

DURATION

SPECIALF

1 MARRIAGE

CURRENTA

EDU

OCCUPATI

INCOME

STATUS

BITRHOFI

DELIVERY

NOOFCHIL

ERRORTER

DURATION

SPECIALF

Total MARRIAGE

CURRENTA 

EDU

OCCUPATI

INCOME

STATUS

BITRHOFI

DELIVERY

NOOFCHIL

ERRORTER

DURATIN

SPECIALF
	19.25

29.22

3.20

3.69

.49

1.49

1.54

2.37

2.06

.40

3.06

.69

18.91

29.23

3.00

3.66

1.00

1.11

1.46

2.97

2.57

.69

2.74

.74

19.13

29.22

3.13

3.68

.67

1.36

1.51

2.58

2.24

.50

2.95

.71
	2.392

5.085

1.573

1.936

1.002

.970

.849

.782

1.144

.494

1.540

.465

2.716

5.088

1.213

1.999

1.553

.832

1.067

4.967

1.267

.471

1.651

.443

2.501

5.060

1.454

1.948

1.240

.938

.927

2.992

1.207

.503

1.579

.456
	65

65

65

65

65

65

65

65

65

65

65

65

35

35

35

35

35

35

35

35

35

35

35

35

100

100

100

100

100

100

100

100

100

100

100

100
	65.000

65.000

65.000

65.000

65.000

65.000

65.000

65.000

65.000

65.000

65.000

65.000

35.000

35.000

35.000

35.000

35.000

35.000

35.000

35.000

35.000

35.000

35.000

35.000

100.000

100.000

100.000

100.000

100.000

100.000

100.000

100.000

100.000

100.000

100.000

100.000


Summary of Canonical Discriminant Functions

Eigenvalues

	Function
	Eigenvalue
	% of Variance
	Cumulative %
	Canonical Correlation

	1
	.253
	100.0
	100.0
	.449


a First 1 canonical Discriminant functions were used in the analysis.

Wilks’ Lambda

	Test of Function(s)
	Wilks’ Lambda
	Chi-square
	df
	Sig. 

	1
	.798
	20.758
	12
	.054


Standardized Canonical Discriminant Function Coefficients

	
	Function

	MARRIAGE

CURRENTA

EDU

OCCUPATI

INCOME 

STATUS

BITRHOFI

DELIVERY

NOOFCHIL

DURATION

SPECIALF
	1

.382

.130

.038

.071

.643

-.473

-.098

.241

-.109

.323

.006


Canonical Discriminant Function Coefficients

	
	Function

	ERRORTER

NOOFCHIL

INCOME

STATUS

DURATION

DELIVERY

EDU

MARRIAGE

SPECIALF

BITRHOFI

OCCUPATI

CURRENTA
	1

..563

.411

.398

-.392

-.193

.193

-.131

-.127

.106

-.084

-.017

.002
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