
Chapter 2  
 

Epidemiologic transition: theory and facts, with 
focus on South India  

2.1 Introduction 

Over the past centuries, mortality and morbidity patterns have been changing all over the 
world albeit with variations in timing and pace. These changes have been referred to as the 
epidemiologic transition (Omran 1971, 1982). The main features of the transition include a 
decline in mortality, an increase in life expectancy, and a shift in the leading causes of 
morbidity and mortality from infectious and parasitic diseases to non-communicable, chronic, 
and degenerative diseases. 
  The present chapter discusses epidemiologic transition theory and focuses on infants 
and infant mortality. In addition, as a background setting to the study, it provides data on the 
recent global situation in terms of this transition. Special attention is given to the position of 
India and in particular the South Indian states of Karnataka and Kerala. The HERA (HEalthy 
reproduction: Research for Action) research programme has research experience in both 
Karnataka and Kerala. Previous projects included ones on maternal nutrition during 
pregnancy, child spacing, and reproductive health (see Section 1.4). With reference to 
epidemiologic transition, South India and, in particular, Kerala are considered to be regions in 
transition. 

2.2 Epidemiologic transition 

This section describes the theory of epidemiologic transition by Omran (1971, 1982) and the 
extensions, modifications, and criticisms to it by other authors. The first part of this section 
deals with the transitions in mortality as experienced by the general population. The second 
part of the section focuses on the consequences of the transition for infants and infant 
mortality. 

2.2.1 EPIDEMIOLOGIC TRANSITION THEORY 
The theory of epidemiologic transition was first formulated by Omran in 1971. The theory 
focuses on “the complex change in patterns of health and disease and on the interactions 
between these patterns and their demographic, economic and sociologic determinants and 
consequences” (Omran 1971, p.510). The transition is linked to improvements and advances 
in nutrition, hygiene and sanitation, and medical knowledge and technology. As such, the 
epidemiologic transition is related to the demographic transition and the nutrition transition, 
and is part of a more broadly defined health transition (Caldwell 1990; Popkin 1993, 1994; 
Gaylin and Kates 1997; Ratzan et al. 2000). In addition to epidemiological changes or 
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changes in health conditions, the health transition also incorporates related social changes 
such as a health care transition. The health care transition refers to the changes in the 
organised social response to the health needs of the population and deals with the way the 
health care system is organised to deliver its services (Frenk et al. 1989 cited by Bobadilla et 
al. 1993; Ruzicka and Kane 1990). 
  The epidemiologic transition consists of several stages with various models indicating 
variations in passing through the stages. 

Stages 
The epidemiologic transition proposed by Omran (1971, 1982) consists of three stages. The 
first or pre-transitional stage, the age of pestilence and famine, is characterised by fluctuating 
mortality in response to epidemics, famines and war. Crude Death Rate (CDR) is high and 
ranges from 30 to over 50 deaths per 1,000 population. Life expectancy at birth is low, 
between 20 and 40 years, and the leading causes of death are infectious and parasitic diseases, 
such as influenza, diarrhoea, and tuberculosis. The second stage, the age of receding 
pandemics, is a transitional phase. During this stage, mortality starts to decline. CDR reaches 
a level of less than 30 deaths per 1,000 population, and life expectancy at birth increases to 
about 55 years. Improved sanitation, hygiene, and nutrition, and later also advances in 
medicine and public health programmes, help control epidemics and pandemics of infectious 
and parasitic diseases (Omran 1971; Olshansky and Ault 1986; Olshansky et al. 1997). As a 
result, an increasing number of people no longer die from infections at young ages but from 
chronic degenerative diseases at middle and older ages. During the third stage, the age of 
degenerative and man-made diseases, mortality continues to decline until it stabilises at a 
level of less than 20 deaths per 1,000 population. In addition, life expectancy at birth 
increases and exceeds 70 years by the end of the third stage (Omran 1982). The major causes 
of death are so-called chronic degenerative and man-made diseases such as cardiovascular 
diseases, cancer, and diabetes. The term ‘man-made disease’, hereby, includes diseases 
related to radiation, accidents, food additives, occupational hazards, and environmental 
pollution.   
  Since Omran, other authors have added stages to the transition theory. Rogers and 
Hackenberg (1987) felt that the original theory lacked reference to violent and accidental 
deaths and deaths due to behavioural causes. They proposed a fourth stage that they called the 
hybristic stage. This stage reflects a change in the underlying causes of mortality and 
morbidity. The term ‘hybris’ refers to excessive self-confidence or a belief of invincibility. 
During the hybristic stage, morbidity and mortality are affected by man-made diseases, 
individual behaviours, and potentially destructive lifestyles. Individual behaviour such as 
physical inactivity, unhealthy diet, excessive drinking, and cigarette smoking increase the risk 
of adverse health outcomes, including heart disease, diabetes, cirrhosis of the liver, and lung 
cancer. The changes in dietary patterns are also captured within the concept of the nutrition 
transition (Popkin 1993). Rogers and Hackenberg (1987) further remarked that while most 
environmentally-based infectious diseases are eradicated during the hybristic stage, some 
infectious diseases are increasing in importance due to individual lifestyles and man-made 
causes. A well-known example of such an infectious disease is HIV/AIDS. 
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  A more widely acknowledged and adopted fourth stage of the epidemiologic transition 
is the age of delayed degenerative diseases as proposed by Olshansky and Ault (1986). After 
mortality rates for males had stabilised during the 1950s and 1960s as a result of ‘epidemics’ 
of cardiovascular disease, male mortality again began to decline from around 1970 onwards 
(Mackenbach 1994; Van der Veen 2001). Olshansky and Ault (1986) considered this decline 
as a new stage in the epidemiologic transition. The age of delayed degenerative diseases is 
characterised by “rapid mortality declines in advanced ages that are caused by a postponement 
of the ages at which degenerative diseases tend to kill” (Olshansky and Ault 1986, p.386). 
The postponement of deaths from degenerative diseases is a result of additional public health 
measures and advances in medical technology. Life expectancy at birth is expected to reach 
over 80 years by the end of this stage.  
  In recent years, a growing importance of infectious and parasitic diseases has been 
reported in developed countries (Olshansky et al. 1997; Smallman-Raynor and Phillips 1999). 
Rogers and Hackenberg (1987) had already noted this change (see above). Diseases that were 
thought to be under control seem to reappear (e.g. tuberculosis) while, at the same time, ‘new’ 
diseases and viruses emerge, such as HIV/AIDS and hepatitis C and E. Olshansky et al. 
(1997) suggest that the (re-)emergence of infectious and parasitic diseases may indicate a fifth 
stage in the epidemiologic transition. 

Variants 
Countries and regions have shown differences in passing through the above-mentioned stages, 
with regard to timing, pace, and underlying mechanisms. Therefore, Omran (1971, 1982) 
proposed several basic models of the epidemiologic transition. Initially, he proposed three 
models, but later added a fourth variant. The classical or Western model describes the gradual 
transition experienced by Western societies. According to Omran, this transition started in the 
19th century and was accompanied by a process of modernisation and industrial and social 
change (Omran 1971, 1982). The accelerated variant of the classical model describes the 
transition observed in Japan and Eastern Europe. In these countries, mortality decline started 
later but reached the low level in a shorter period of time. The changes were based on general 
social improvements (for example in nutrition) as well as sanitary and medical advances.  
  The third model is the delayed model and depicts the transition as it occurs in 
developing countries. Mortality drops in these countries have mainly been achieved by the 
application of modern medical technology. Though initially mortality decline was fast, it 
slowed down after the 1960s, especially in terms of infant and child mortality. The fourth 
model, which was added later, is the transitional variant of the delayed model. This model 
typifies the transition in a number of developing countries such as Taiwan, South Korea, 
Singapore, Hong Kong, Sri Lanka, Mauritius, and Jamaica. In these countries, the rapid 
decline in mortality in the 1940s was comparable to that in countries matching the delayed 
model. However, the decline did not slacken to the same extent. 
  More recently, Frenk, Bobadilla and colleagues (Frenk et al. 1989a, 1989b; Bobadilla 
et al. 1993) suggested an additional model: the protracted-polarised model. This variant of the 
transition reflects the experiences of some large middle-income countries such as Mexico. 
The term ‘middle-income’ refers to countries with a median gross national product per capita 
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in 1990 of between US$611 and US$7,619 (Bobadilla et al. 1993). The transition in these 
countries is to an extent characterised by a relatively fast mortality decline that started in the 
20th century. In addition, this variant has several distinctive features that include some 
modifications to the epidemiologic transition theory. First of all, incidences of non-
communicable disease increase before infectious diseases are fully brought under control. 
This results in a so-called overlap of eras. Further, some epidemic diseases that were 
controlled or even eradicated re-emerge and lead to a countertransition. For instance, malaria, 
dengue fever, and cholera have re-emerged in Mexico (Bobadilla et al. 1993). Lastly, unequal 
distributions of wealth and health services lead to increasing differences and widening gaps 
between social classes and between geographical regions. This process has been described as 
epidemiologic polarisation. Examples of countries with important differences in mortality 
between geographic regions include Mexico and India (Mosley et al. 1993). 

Review 
Over recent years, several authors have critically reviewed the theory of the epidemiologic 
transition. The present subsection discusses some of these critical notes. Mackenbach (1994) 
limited his comments to the Western model of the transition. He argues that the concept of the 
epidemiologic transition is ill-defined and ambiguous. In his argument, he focuses in 
particular on the difficulties related to the identification and location in time of both the 
beginning and the end of the transition. As a result, Mackenbach doubts whether recent falls 
in mortality (as well as falls before what Omran believed to be the onset of the transition) in 
Western countries can be covered by the original concept of the epidemiologic transition. He 
suggests that it might be better to distinguish several epidemiologic transitions, imitating the 
concept of a second demographic transition (Mackenbach 1994). 
  Rather than focus on a subsequent transition, other authors put their emphasis on the 
notion of reversibility and warn against the assumptions of an unidirectional sequence and 
uninterrupted progression (Frenk et al. 1989a; Smallman-Raynor and Phillips 1999). From 
this perspective, the re-emergence of infectious and parasitic diseases in developed countries 
would not indicate a fifth stage but rather a possible countertransition. By presenting their 
protracted-polarised model, Frenk, Bobadilla and colleagues challenged the notion that “all 
countries eventually pass through the same stages of the transition, and that in each stage 
there is one dominant pattern of morbidity and mortality” (Frenk et al. 1989a, p.30). They 
tried to overcome this weakness in the transition theory by introducing the concepts of 
countertransition, overlap of eras, and epidemiologic polarisation (see above).   
  Similarly, Kunitz (1990) appreciates the value of the generalisations inherent to 
epidemiologic transition theory but warns against overgeneralisation and the powerfully 
attractive idea of universality. “It is possible to commit the historicist fallacy (…) and assume 
that development stages are everywhere the same and follow one another in some inevitable 
progression” (Kunitz 1990, p.92). 
  Gaylin and Kates (1997) based their comments on data from the USA. The authors feel 
that the generalisability of the epidemiologic transition theory may be undermined by the 
large differences in mortality trends among population subgroups. As a result, they argue for 
“the need to ‘particularise’ the focus of the epidemiologic transition on population subgroups” 
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in order to provide a more complex, more comprehensive, and more accurate account of the 
transition (1997, p.620). In addition, they argue that the epidemiologic transition theory 
suggests “a level of control of infectious diseases that has not been achieved among certain 
subgroups and, in some cases, entire populations” (Gaylin and Kates 1997, p.612-613). In 
other words, the theory is believed to have overestimated the decline in infectious diseases as 
a cause of death. 
  With regard to overgeneralisation and the variety in the models for passing through the 
stages of the epidemiologic transition, Caldwell (2001) puts it even more strongly. He states 
that “in truth, there are probably as many models as there are societies” (2001, p.160). 
According to Caldwell, Omran’s proposition of three basic models1 fails to grasp the global 
nature and the historical sequence of the mortality transition. In addition, he believes that it 
underestimates the flow around the world of ideas, models, systems, approaches, and 
technologies: in other words it underestimates the effects of globalisation. Recently, the 
World Health Organization (WHO) devoted an issue of their Bulletin (2001, vol.79, no.9) to 
the implications of globalisation for public health. The WHO links globalisation to what they 
refer to as the risk transition (WHO 2002). Changing patterns of consumption – particularly 
of tobacco, alcohol, and processed foods – and of living are associated with an increase in risk 
factors in middle and low-income countries.  
  Nevertheless, it is generally believed that the epidemiologic transition theory presents 
a broad conceptual framework that is useful for the study of global trends in disease and 
mortality. Mackenbach (1994), for example, writes: “the epidemiologic transition theory 
provides a potentially powerful framework for the study of disease and mortality in 
populations, especially for the study of historical and international variations” (p.330). 
Further, he believes that the framework can be used to speculate on the possible consequences 
of future changes in countries that have not yet completed the epidemiologic transition. These 
perceptions suggest what is perhaps the best way to view the ‘epidemiologic transition’: not 
as a theory, but rather as a framework or perspective. 

2.2.2 INFANTS 
In his epidemiologic transition theory, Omran (1971) only briefly refers to infants. As with 
other mortality figures, infant mortality rate2 (IMR) also declines during the transition. 
According to Omran (1971), it falls from 200-300 deaths per 1,000 live births in the first stage 
to 150 per 1,000 live births at the end of the second stage. By the end of the third stage, infant 
mortality reaches a level of less than 25 deaths per 1,000 live births. The declines are the 
result of better sanitary conditions, improvements in social and economic circumstances 
(including nutrition), and advances in medicine and health services (Omran 1982; WHO 
1991).  
  The decline in infant mortality is not evenly distributed over the different age 
categories within the first year of life. The period of infancy, or the first year of life, is usually 

                                                 
1 Initially, Omran (1971) proposed only three basic models, but later added a fourth model. 
2 Strictly speaking, the ‘infant mortality rate’ (IMR) is not a rate but a probability or proportion. Also 
see Section 2.3.3 in the current chapter, and Section 4.2.2 in Chapter 4.  
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subdivided into a neonatal period and a postneonatal period. The neonatal period commences 
at birth and ends 28 completed days after birth (WHO 1993). In other words, it is the first 
‘month’ of life. Similarly, the early neonatal period refers to the first week or day 0 through 
day 6 of life. The postneonatal period comprises the remainder of infancy, i.e. from 28 
completed days until the first birthday. As infant mortality decreases, mortality during the 
postneonatal period declines more rapidly than mortality in the neonatal period (Lantoine and 
Pressat 1984; WHO 1991; Walsh et al. 1993). As a result of these shifts in age patterns, the 
ratio of neonatal to postneonatal deaths increases during the epidemiologic transition (Omran 
1971). This shift in the timing of infant death is believed to be related to a shift in the leading 
causes of death.  

Shift in causes of death 
Bourgeois-Pichat (1952) divided infant mortality into two causal categories: endogenous and 
exogenous infant mortality. The first category comprises “those cases in which the child bears 
within itself, from birth, the cause resulting in its death, whether that cause was inherited from 
its parents at conception or acquired from its mother during gestation or delivery”. 
Conversely, exogenous infant mortality comprises “those cases in which the infant picks up 
the factor which causes its death in the environment in which it lives” (Bourgeois-Pichat 
1952, p.1). Over the years, other authors have adopted this division of causes of death. For 
example, McNamara (1982) described endogenous infant death as death that is “the result of 
factors such as congenital malformations, the circumstances of prenatal life, and the birth 
process” and exogenous infant death as death that is “caused by infectious, parasitic, and 
respiratory diseases, accidents, and other environmental and external causes” (p.340). 
Shryock and Siegel (1976) extended this division in causes of death beyond infant mortality. 
They presumed endogenous deaths “to arise from the genetic makeup of the individual and 
from the circumstances of prenatal life and the birth process” (p.232). In their view, this 
includes mortality due to certain diseases peculiar to early infancy (e.g. immaturity, birth 
injuries, and postnatal asphyxia) but also to causes such as degenerative diseases of later life 
(e.g. heart disease, cancer, and diabetes). Exogenous mortality was considered “to arise from 
purely environmental or external causes”, mainly infections and accidents (Shryock and 
Siegel 1976, p.232). 
  With regard to infant death, it is believed that mortality during the first days and weeks 
of life is mainly due to intrinsic factors whereas external factors predominate later in infancy. 
As a result, neonatal mortality is often used as a proxy for endogenous mortality while 
postneonatal mortality is assumed to represent exogenous mortality. However, the validity of 
these proxies is questionable. According to Rogers (1986 cited by Frisbie et al. 1992), 
neonatal mortality consistently underestimates endogenous infant mortality, whereas 
postneonatal mortality overestimates exogenous infant mortality. Stockwell, Swanson and 
Wicks (1986 cited by Gjaltema 2001) propose a longer period in which endogenous causes 
dominate. Conversely, a study by Poston and Rogers (1985) suggests that endogenous and 
exogenous mortality converge around the 18th day, and not around the 28th day of life. Despite 
these differences, both studies agree that endogenous causes remain important throughout the 
entire period of infancy. Frisbie et al. (1992) conclude that the cause of death is a good 
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indicator of timing of infant death, but timing of death is a poor proxy for the cause structure 
of infant mortality (p.546). 
  Nevertheless, the change in the age pattern of infant mortality during the 
epidemiologic transition has been related to changes in the cause structure of infant death. The 
changes are comparable to the shift in causes of general mortality as observed during the 
transition. As a result, the major causes of infant death in low-mortality countries are 
nowadays conditions responsible for perinatal mortality (e.g. anoxic and hypoxic conditions, 
conditions of placenta and cord, birth injuries), congenital anomalies, and pneumonia. In 
developing countries, the major causes are still infectious and parasitic diseases, pneumonia, 
and nutritional diseases (McNamara 1982). In England and Wales, about 67% of the decline 
in infant mortality during the 20th century resulted from a reduced mortality due to conditions 
attributable to microorganisms (McKeown et al. 1975). As infectious diseases declined and 
epidemics became less important in Western Europe and the USA, the burden of infant 
mortality shifted towards the earlier months of life (Kline et al. 1989). 

Recent developments: the small epidemiologic transition 
In several Western countries, the previously described declines in infant mortality slowed or 
came to a halt during the 1950s and 1960s. It was believed that infant mortality had 
approached a biological minimum at around 15-25 deaths per 1,000 live births and that any 
further decline required new insights into biological processes as well as new treatments and 
therapies (Van der Veen 2001). Mortality due to exogenous causes was commonly perceived 
as preventable through increased education, medical knowledge and technology, and nutrition 
while endogenous mortality was considered as more resistant to scientific developments 
(Shryock and Siegel 1976; Poston and Rogers 1985). However, from the 1970s onwards, 
infant mortality continued to decline further and a change could be observed in the age-at-
death pattern. Van der Veen (2001) integrated these more recent declines and further 
epidemiologic changes surrounding birth within the larger framework of an ongoing 
epidemiologic transition. He referred to these changes as the small epidemiologic transition. 
  The continued declines in infant mortality that have been observed in the low-mortality 
countries since the 1970s were mainly due to decreases in early neonatal and neonatal 
mortality (Lantoine and Pressat 1984; Pinnelli et al. 1994; Van der Veen 2001). Thus, a 
reversal of trends took place with a shift from the neonatal period to the postneonatal period. 
These new developments were caused by advances in medical technology and therapy and 
resulted not only in a reduction of deaths but also in a delay of deaths (Lantoine and Pressat 
1984). Hence, the small epidemiologic transition appears to be closely related to the 
developments that were described by Olshansky and Ault (1986) as the fourth stage of the 
epidemiologic transition (Van der Veen 2001). 
  The small epidemiologic transition is further characterised by new insights, and new 
treatments and methods to prevent and manage adverse conditions. As a result, medicalisation 
or institutionalisation of pregnancy, childbirth, and the neonatal period took place (Van der 
Veen 2001). Pregnancy has become ‘tentative’ (see Katz Rothman 1987) until the results of 
the next prenatal diagnostic test are known, and infants with extremely low birth weights who 
until recently would not have survived are surviving thanks to Neonatal Intensive Care Units 
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(NICUs). The essential paradox of the small epidemiologic transition is that it is both about 
termination of life (i.e. selective abortion) and about life saving (Van der Veen 2001, p.268).  

2.3 The global situation 

This section assesses the global situation in terms of the epidemiologic transition. Data from 
the Global Burden of Disease Study, the United Nations, and the World Health Organization 
on general mortality, life expectancy, and causes of death are presented for various regions in 
Section 2.3.2. Section 2.3.3 describes the global situation with regard to infant mortality. 
However, first, Section 2.3.1 provides a brief introduction to the data sources and the data.  

2.3.1 DATA 
At the beginning of the 1990s, the World Bank and the World Health Organization made a 
joint effort to assess the state of affairs in global mortality and morbidity. Their Global 
Burden of Disease Study (GBD) resulted in estimates of global and regional cause-of-death 
patterns, covering 107 causes, in 1990 (Murray and Lopez 1997). The estimates were based 
on vital registration data, if available, and supplemented with data from sample registration 
systems and small-scale population studies. In addition, corrections were made for the 
miscoding of important diseases (e.g. ischaemic heart disease). In order to assess regional 
patterns, the World Bank (1993) defined eight geographic regions: the established market 
economies (EME), the formerly socialist economies of Europe (FSE), India (IND), China 
(CHN), other Asia and islands (OAI), sub-Saharan Africa (SSA), Latin America and the 
Caribbean (LAC) and the Middle Eastern crescent (MEC) (see Appendix B). 
  The sections below present some figures from the Global Burden of Disease Study. In 
addition, the sections present data from other sources, including Demographic Yearbook by 
the United Nations (UN) and World Health Statistics Annual by the WHO. The statistics on 
the causes of death are classified according to the International Classification of Diseases 
(ICD). The ICD has been developed to promote international comparability of statistics on 
causes of death. Under the guidance of the WHO, the classification is regularly revised and 
kept up-to-date with the most recent clinical developments. In the present section, the cause-
of-death statistics from the first half of the 1990s are based on the ninth revision of the ICD, 
which dates from 1975. Appendix C provides a more detailed description of the main cause 
categories in ICD-9 related to infant death. Since then, the tenth revision of the ICD has been 
developed and approved, but many countries did not adopt ICD-10 until the late 1990s. The 
first World Health Statistics Annual to contain ICD-10 data is the overview for 1996 that was 
published in 1998 (see WHO 1999). 
  When interpreting the figures below, it should be noted that several factors may affect 
the comparability of data between countries and regions. These factors include differences in 
quality, in reliability of registration procedures and practices, in definitions and criteria 
applied, in the availability and level of medical care, and in diagnostic skills. However, the 
data are able to provide a crude impression of the relative position of various regions and 
countries regarding mortality. Unfortunately, for many countries, no data are available. These 
countries generally include the less, or least, developed regions.  
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2.3.2 GENERAL MORTALITY 

Level and life expectancy  
In his theory, Omran (1971, 1982) describes the stages of the epidemiologic transition partly 
on the basis of Crude Death Rate (CDR) and life expectancy at birth. However, CDR is a 
measure that fails to take population composition into account. As a result, international 
comparison of these unstandardised death rates is meaningless. Consequently, demographers 
and epidemiologists apply the standardised mortality ratio (SMR) (Hinde 1998; Young 1998). 
The SMR controls for confounding by the age composition of the population. Still, it requires 
the somewhat arbitrary choice of a ‘standard’ population and its age structure, and is 
inadequate when the differences between populations are too extensive. Moreover, since 
Omran (1971, 1982) also used life expectancy to describe the epidemiologic transition, the 
focus is on life expectancy at birth. 
  Tables 2.1 and 2.2 provide data on life expectancy at birth for several regions and 
some specific countries. The tables show that wide variations exist between regions as well as 
between countries within regions. However, on the basis of Omran’s epidemiologic transition 
theory, the majority of regions and countries appear to be either in the third or fourth stage of 
the transition. During the third stage, life expectancy at birth is assumed to increase from 
about 55 years to over 70 years (Omran 1982), while at the end of the fourth stage life 
expectancy is believed to exceed 80 years (Olshansky and Ault 1986). The exception seems to 
be sub-Saharan Africa where life expectancy at birth was estimated to be below 55 years in 
1990 (see Table 2.1; World Bank 1993). Therefore, this region would still be considered to be 
in the second stage of the epidemiologic transition. Countries in other regions that have a life 
expectancy below or around 55 years include Bangladesh and Haiti (see Table 2.2). In India, 
life expectancy at birth is around 60 years, which suggests the country is at the beginning of 
the third stage. On the other hand, the countries in the EME region as well as Hong Kong, 
 

Region Life expectancy (years)

Established Market Economies (EME) 76
Formerly Socialist Economies of Europe (FSE) 72
India (IND) 58
China (CHN) 69
Other Asia and Islands (OAI) 62
Sub-Saharan Africa (SSA) 52
Latin America and the Caribbean (LAC) 70
Middle Eastern Crescent (MEC) 61

Developed (EME + FSE) 75
Developing (all other regions) 63

World 65

Table 2.1: Life expectancy at birth, by region, in 1990

Source: World Bank 1993, GBD  
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Region Country Life expectancy Region Country Life expectancy
(years) (years)

EME Italy 77 SSA Burkina Faso 46
Japan 79 Ethiopia 47
Netherlands 77 Kenya 54
Spain 77 South Africa 63
Sweden 78 LAC Chile 75
USA 76 Cuba 75

FSE Bulgaria 71 Haiti 54
Latvia 68 Mexico 71
Moldova 68 Peru 67
Poland 71 MEC Egypt 64
Ukraine 69 Georgia 73

IND India 60 Israel 77
CHN China 68 Kazakhstan 68
OAI Bangladesh 56 Morocco 64

Hong Kong 78 Pakistan 62
Indonesia 63 Tajikistan 67
Singapore 76

Source: UN 1996

Table 2.2: Life expectancy at birth in several selected countries by region, at some
point during the period 1990-1995

 
 
Singapore, Chile, Cuba, and Israel appear to be well advanced in the fourth stage of the 
transition. 

Causes of death 
In the GBD, causes of death have been classified according to the ICD. The causes were 
subsequently grouped into three main categories. Group 1 consists of communicable diseases 
and maternal, perinatal, and nutritional disorders. The second group comprises non-
communicable diseases such as congenital anomalies, diabetes mellitus and cardiovascular 
disorders, and the third category contains intentional and unintentional injuries (Murray and 
Lopez 1997). According to the transition theory, a shift takes place at the population level 
from cause group 1 to cause group 2. 
  Indeed, estimates from the GBD in Table 2.3 show that nowadays over 85% of all 
deaths in developed countries belong to group 2. In the developing world, deaths are more 
evenly spread over the two groups although considerable variation exists between regions. 
The ratio of group 2 deaths to group 1 deaths, which is also presented in Table 2.3, has been 
proposed as an indicator of the stage of transition that a country is in (Murray and Lopez 
1997). The ratio indicates that the majority of deaths are nowadays group 2 deaths, even in 
most developing regions. Only in India and sub-Saharan Africa, is the ratio estimated to be 
less than one, i.e. communicable, maternal, perinatal, and nutritional disorders are still the 
leading causes of death. However, the regions as classified by the GBD should not be  
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Table 2.3: Percentage distribution of deaths by cause group and the ratio of group 2

Cause Ratio
Region Group 1 Group 2 Group 3 All Gr.2/Gr.1

EME 6.4 87.4 6.2 100.0 13.7
FSE 5.6 84.1 10.3 100.0 14.9
IND 51.0 40.4 8.6 100.0 0.8
CHN 15.8 72.7 11.5 100.0 4.6
OAI 39.6 50.3 10.1 100.0 1.3
SSA 64.8 22.7 12.5 100.0 0.4
LAC 31.3 55.7 12.9 100.0 1.8
MEC 42.7 47.4 9.9 100.0 1.1

Developed 6.1 86.2 7.6 100.0 14.1
Developing 41.9 47.4 10.7 100.0 1.1

World 34.2 55.8 10.1 100.0 1.6

Notes: Group 1: communicable diseases and maternal, perinatal and nutritional disorders; Group 2: non-
communicable diseases; Group 3: unintentional and intentional injuries. 
Based on Murray and Lopez 1997, GBD

to group 1 deaths, by region, in 1990

 
 
regarded as homogeneous entities. For example, the OAI region includes Singapore, Hong 
Kong, and Taiwan alongside Bangladesh and Sri Lanka. Likewise, the MEC region includes 
both Israel and Pakistan. Therefore, it is better to see the regional ratios as averages that 
reveal nothing about the specific situation in individual countries within these regions. 
  Although the cause-group ratio is greater than one in most regions, five of the ten 
leading causes of worldwide mortality in absolute numbers of deaths belong to group 1: lower 
respiratory infections, diarrhoeal disorders, perinatal disorders, tuberculosis (HIV seropositive 
excluded), and measles (Murray and Lopez 1997). The five other leading causes are 
ischaemic heart disease, cerebrovascular disease, chronic obstructive pulmonary disease, 
road-traffic accidents, and trachea, bronchus, and lung cancers. 

2.3.3 INFANT MORTALITY 

Level and timing 
Table 2.4 presents data on infant mortality for several selected countries in 1993. All the 
countries in the table have an IMR below 150 deaths per 1,000 live births which implies that 
they are beyond the second stage of the epidemiologic transition. According to Omran (1971), 
the IMR falls to 150 per 1,000 births during the second stage and reaches a level of less than 
25 deaths per 1,000 births by the end of the third stage. In the table, only Bangladesh, Burkina 
Faso, Ethiopia, and Pakistan have an IMR that is still greater than 100 deaths per 1,000 live 
births. The IMR is less than 25 deaths per 1,000 live births in the EME and FSE regions (i.e.  
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Region Country IMR Notes Region Country IMR Notes
(per 1,000 LB) (per 1,000 LB)

EME Italy 7.2 SSA Burkina Faso 129.9 11
Japan 4.3 1 Ethiopia 119.2 11
Netherlands 6.3 2 Kenya 69.3 11
Spain 6.7 South Africa 32.0
Sweden 4.8 LAC Chile 13.1
USA 8.4 Cuba 9.4

FSE Bulgaria 15.5 Haiti 86.2 11
Latvia 16.2 3 Mexico 17.5
Moldova 18.6 3, 4 Peru 74.9 7, 8
Poland 13.4 MEC Egypt 36.3 4
Ukraine 15.1 3 Georgia 19.0 11

IND India 74.0 5 Israel 7.8 9
CHN China 44.5 11 Kazakhstan 28.8 3
OAI Bangladesh 107.5 11 Morocco 23.2

Hong Kong 4.8 6 Pakistan 101.8 10
Indonesia 58.1 11 Tajikistan 46.5 3
Singapore 4.7

Notes:
1 7
2 Including residents outside the country if listed in a 8 Including an upward adjustment for underregistration.

9 Including data for East Jerusalem and Israeli residents
3 Excluding infants born alive after less than 28 wks in certain other territories under occupation by Israeli

gestation, of less than 1,000 g in weight and 35 cm
in length, who die within seven days of birth. 10 Based on the results of the Population Demographic

4 Data for 1992.
5 Based on Sample Registration Scheme. 11 Estimate for 1990-1995 prepared by the Population
6 Excluding Vietnamese refugees.

Netherlands population register.

Table 2.4: Infant mortality per 1,000 live births, in several selected countries by region, in 1993

For Japanese nationals in Japan only.
LB - live births

Excluding Indian jungle population.

Source: UN, Demographic Yearbook, various years

military forces since June 1967.

Survey.

Division of the United Nations.

 
 
the developed world), Hong Kong, Singapore, Chile, Cuba, Mexico, Georgia, Israel, and 
Morocco.  
  In the developed world, the majority of infant deaths occur in the neonatal period. 
Table 2.5 presents mortality figures by age at death as well as the percentage distribution of 
infant mortality by age at death. As in Table 2.4, the mortality ‘rates’ in the table (i.e. first-day 
mortality, early neonatal mortality, neonatal mortality, postneonatal mortality, and infant 
mortality rate) are not true rates but probabilities or proportions (see also Section 4.2.2 in 
Chapter 4). They indicate the number of deaths per 1,000 live births. By convention, they are 
termed ‘rate’ (for example, see WHO 1993) and in the present book, I will continue to refer to 
them by their conventional names. 
  Table 2.5 shows that as many as 50 to 78% of infant deaths in countries in the EME 
and FSE regions are neonatal deaths, despite the claimed reversal in the timing of infant 
mortality during the small epidemiologic transition (see Section 2.2.2). Moreover, 38 to 62% 
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Table 2.5: Infant mortality by age at death and ratio of neonatal to postneonatal deaths, in several

Mortality rates (%) Ratio
Region Country Year NN/PNN Notes

EME Italy 1992 2.2 (33) 4.1 (62) 5.2 (78) 1.5 (22) 6.7 (100) 3.5
Japan 1993 1.0 (22) 1.7 (39) 2.3 (54) 2.0 (47) 4.3 (100) 1.2 1
Netherlands 1993 1.9 (30) 3.7 (59) 4.5 (71) 1.8 (29) 6.3 (100) 2.5 2
Spain 1993 1.6 (24) 2.9 (44) 4.1 (62) 2.6 (38) 6.7 (100) 1.6
Sweden 1993 1.1 (23) 2.5 (52) 3.1 (64) 1.7 (36) 4.8 (100) 1.8
USA 1993 3.2 (38) 4.3 (52) 5.3 (63) 3.1 (37) 8.4 (100) 1.7

FSE Bulgaria 1993 1.4 (  9) 6.2 (40) 8.7 (56) 6.8 (44) 15.5 (100) 1.3
Latvia 1993 2.7 (17) 8.6 (53) 10.6 (65) 5.6 (35) 16.2 (100) 1.9 3
Moldova 1992 2.0 (11) 7.3 (39) 9.3 (50) 9.2 (50) 18.6 (100) 1.0 3
Poland 1993 3.0 (22) 7.2 (53) 9.6 (72) 3.8 (28) 13.4 (100) 2.5
Ukraine 1993 1.0 (  7) 5.7 (38) 7.6 (51) 7.5 (49) 15.1 (100) 1.0 3

IND India 1992 -
CHN China - -
OAI Bangladesh - -

Hong Kong 1993 *0.3 (  7) 2.4 (50) 2.9 (60) 1.9 (40) 4.8 (100) 1.5 4
Indonesia 1994 30.4 (53) 26.5 (46) 57.0 (100) 1.1 5
Singapore 1993 0.7 (16) 2.1 (46) 2.9 (63) 1.8 (37) 4.7 (100) 1.6 6, 7

SSA Burkina Faso - 43.2 (32) 93.7 (68) 136.9 (100) 0.5 5
Ethiopia - -
Kenya 1993 25.7 (42) 35.9 (58) 61.7 (100) 0.7 5
South Africa 1993 5.4 (17) 11.6 (36) 15.1 (47) 16.9 (53) 32.0 (100) 0.9

LAC Chile 1993 3.0 (23) 5.3 (41) 6.9 (53) 6.1 (47) 13.1 (100) 1.1
Cuba 1991 1.7 (14) 5.3 (44) 7.4 (61) 4.7 (39) 12.2 (100) 1.6
Haiti - -
Mexico 1993 4.0 (23) 7.6 (44) 9.7 (56) 7.7 (44) 17.5 (100) 1.3 7, 8
Peru 1991/1992 25.3 (46) 29.2 (54) 54.5 (100) 0.9 5

MEC Egypt 1992 1.0 (  3) 4.9 (14) 8.9 (25) 27.4 (75) 36.3 (100) 0.3
Georgia 1989 6.8 (35) 9.8 (50) 9.7 (50) 19.6 (100) 1.0
Israel 1993 1.5 (19) 3.3 (42) 4.7 (60) 3.1 (40) 7.8 (100) 1.5 9
Kazakhstan 1993 2.0 (  7) 9.7 (34) 12.6 (44) 16.2 (56) 28.8 (100) 0.8 3
Morocco 1993 4.6 (20) 18.6 (80) 23.2 (100) 0.2
Pakistan 1993 3.8 (  4) 35.6 (35) 50.9 (50) 51  (50) 101.8 (100) 1.0 10
Tajikistan 1993 1.5 (  3) 7.7 (17) 10.8 (23) 35.6 (77) 46.5 (100) 0.3 3

Notes:
1 For Japanese nationals in Japan only.
2 Including residents outside the country if listed in a Netherlands population register.
3

die within seven days of birth.
4 Excluding Vietnamese refugees.
5 Rates for five-year periods preceding the survey.
6 Excluding non-locally domiciled military and civilian services personnel and their dependants.
7 Data tabulated by date of registration rather than occurrence.
8 Data from civil registers which are incomplete or of unknown completeness.
9

forces since June 1967.
10 Based on the results of the Population Growth Survey.

Based on UN, Demographic Yearbook, various years, except data for… India:  Office of the Registrar General 1994, SRS; 
Indonesia, Burkina Faso, Kenya, Peru:  Bicego and Ahmad 1996, DHS; Georgia:  Pinnelli et al. 1994

-

-

Infancy

-
-
-

-
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-
-
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-
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-

-
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-

-

-

-

-

-
-
-

-

Early NN1st day

-
-

Excluding infants born alive after less than 28 weeks gestation, of less than 1,000 g in weight and 35 cm in length, who

Including data for East Jerusalem and Israeli residents in certain other territories under occupation by Israeli military

-
-
-

-

-
-

-

selected countries by region, 1989-1994

Rates per 1,000 live births; NN = neonatal; PNN = postneonatal; *Based on 30 or less infant deaths
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-
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are early neonatal deaths. The percentage of infant deaths on the first day of life may be as 
high as 38% (USA) but the proportions in the FSE region (7-22%) are lower than in the EME 
region (22-38%). Neonatal mortality in these EME and FSE countries ranged from 2.3 deaths 
per 1,000 live births in Japan to 10.6 per 1,000 in Latvia (UN, Demographic Yearbook, 
various years). With regard to early neonatal mortality, rankings were more or less the same 
with the figures being 1.7 deaths per 1,000 live births in Japan and 8.6 per 1,000 in Latvia. 
  In the developing regions, the picture regarding age at death is less homogenous. The 
more advanced countries that have an IMR below 25 deaths per 1,000 live births (i.e. Hong 
Kong, Singapore, Chile, Cuba, Mexico, Georgia, and Israel) present age-at-death patterns that 
are comparable to the one observed in the FSE region; the exception being Morocco. In these 
countries, the percentage of infant deaths that occur during the neonatal period ranges from 53 
to 63% (see Table 2.5). Neonatal mortality varied from 2.9 deaths per 1,000 live births in 
Hong Kong and Singapore, to 9.7 per 1,000 in Mexico (UN, Demographic Yearbook, various 
years). However, some of the developing countries with high infant mortality also have 
relatively high proportions of neonatal deaths: the ratio of neonatal to postneonatal death has a 
value greater than one in India, Indonesia, and Pakistan. The ratio, therefore, does not seem to 
be a good, unambiguous, indicator of a region’s position in the epidemiologic transition. 
However, no data could be obtained for some of the least developed countries, such as Haiti, 
Bangladesh and Ethiopia, and in some developing countries postneonatal mortality does 
exceed neonatal mortality. 

Causes of death 
Tables 2.6a and 2.6b show the percentage distribution by cause for neonatal deaths and 
postneonatal deaths respectively. The data were obtained from World Health Statistics Annual 
of the WHO and were based on the ninth revision of the ICD. The tables present figures for 
most of those EME and FSE countries that were also presented in previous tables and for 
some of the more advanced countries in the developing world. However, the least developed 
countries could not be included due to lack of data. 
  The ICD-9 category ‘certain conditions originating in the perinatal period’ is very 
broad and diverse. Appendix C provides an overview of the conditions that are included in 
this category. In the GBD, these perinatal conditions have been classified as group 1 causes 
thus suggesting that the proportion of deaths due to these disorders declines during the 
epidemiologic transition. Indeed, the importance of perinatal disorders is reducing at the 
population level. In the developed regions, nowadays, less than 1% of all deaths are caused by 
perinatal conditions compared to 6% in the developing world (Murray and Lopez 1997). This 
may partly be explained by the ageing of the population in the developed world. However, 
within the first year of life, and specifically during the neonatal period, perinatal conditions 
remain a major cause of mortality. More accurately, the proportion of infant deaths due to this 
category of so-called endogenous causes is believed to increase during the epidemiologic 
transition. For a more extensive description of the ICD-9 categories ‘congenital anomalies’, 
‘diseases of the respiratory system’, and ‘infectious and parasitic diseases’, also see Appendix 
C.  
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Cause Italy Japan Netherl. Spain Sweden USA Israel
(ICD-9) (1992) (1993) (1990) (1992) (1993) (1992) (1993)

Infectious and parasitic diseases (01-07) *0.1 1.8 *0.2 *0.5 *0.3 0.4 *0.2
Intestinal infectious diseases (01) 0.0 0.0 *0.1 *0.1 0.0 *0.0 0.0
Whooping cough (034) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Nutritional deficiencies (19) 0.0 0.0 0.0 0.0 0.0 *0.0 0.0
Diseases of the nervous system (22) *0.3 *0.5 1.5* *0.7 *1.4 0.4 *0.6

Meningitis (220) *0.2 *0.3 *0.2 *0.3 *1.1 0.2 *0.4
Diseases of the respiratory system (31 + 32) *0.5 *0.7 *0.1 *0.6 *0.8 0.8 *0.2

Pneumonia (321) *0.4 *0.5 *0.1 *0.3 *0.8 0.6 0.0
Influenza (322) 0.0 0.0 0.0 0.0 0.0 *0.0 0.0

Congenital anomalies (44) 23.5 37.7 36.0 32.4 41.3 24.6 33.1
Spina bifida and hydrocephalus (440) 1.0 *0.5 3.3 *1.1 *0.8 0.7 *2.8
Congenital anomalies of heart and circulatory system (442) 10.7 17.5 10.9 11.0 16.1 7.4 13.8

Certain conditions originating in the perinatal period (45) 73.5 49.4 58.4 61.2 52.1 67.1 57.1
Birth trauma (453) 4.6 5.2 *2.8 3.0 *4.2 0.9 0.0
Hypoxia and birth asphyxia (454) 46.4 26.3 28.4 21.0 21.6 20.6 26.7

Signs, symptoms and ill-defined conditions (46) *0.3 1.9 *1.5 *0.8 *1.9 2.3 7.2
Sudden Infant Death Syndrome (466) *0.3 1.3 *0.7 *0.8 *1.7 1.4 *2.6

Accidents (E47-E52) *0.2 *0.8 *0.5 *0.9 *0.6 0.4 *0.8
Other or unknown 1.7 7.3 *1.8 2.8 *1.7 4.0 *0.9

Total (%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Total no. of cases 3,322 2,765 953 1,830 361 21,849 529

Cause BulgariaPolandMoldova Chile Mexico Cuba Singap.
(ICD-9) (1993) (1993) (1993) (1992) (1993) (1990) (1993)

Infectious and parasitic diseases (01-07) *1.5 2.7 *0.8 *0.4 1.7 3.6 *2.1
Intestinal infectious diseases (01) 0.0 *0.1 *0.5 *0.0 1.5 *0.6 0.0
Whooping cough (034) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Nutritional deficiencies (19) 0.0 0.0 0.0 0.0 0.6 0.0 0.0
Diseases of the nervous system (22) *1.1 *0.3 *0.5 *0.4 0.3 1.7 0.0

Meningitis (220) *0.1 *0.3 *0.3 *0.3 0.2 1.7 0.0
Diseases of the respiratory system (31 + 32) 7.6 0.8 4.7 5.2 6.0 6.7 0.0

Pneumonia (321) 6.8 0.8 *4.2 5.1 4.9 6.7 0.0
Influenza (322) 0.0 0.0 0.0 0.0 *0.1 0.0 0.0

Congenital anomalies (44) 27.2 27.2 25.3 30.6 15.6 22.7 46.5
Spina bifida and hydrocephalus (440) NA 5.6 3.3 1.8 1.6 *0.7 *3.5
Congenital anomalies of heart and circulatory system (442) 8.6 9.3 8.7 8.6 4.1 11.6 *14.6

Certain conditions originating in the perinatal period (45) 57.5 66.3 64.8 57.9 72.0 62.3 49.3
Birth trauma (453) *0.8 5.6 10.4 1.6 3.1 5.0 0.0
Hypoxia and birth asphyxia (454) 21.3 26.5 34.2 24.4 43.6 43.1 14.6

Signs, symptoms and ill-defined conditions (46) *0.7 0.7 0.0 *1.0 0.5 0.0 *0.7
Sudden Infant Death Syndrome (466) NA *0.1 0.0 *0.9 0.3 0.0 0.0

Accidents (E47-E52) *1.2 *0.6 *1.9 2.2 0.7 *1.7 0.0
Other or unknown *3.3 1.4 *2.2 2.3 2.5 *1.2 *1.4

Total (%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Total no. of cases 736 4,738 644 2,254 702 1,203 144

Notes: Netherl. = Netherlands; Singap. = Singapore; NA = not available; *Based on 30 or less infant deaths
= 10.0% or more

Based on WHO, World Health Statistics Annual, various years

Table 2.6a: Percentage distribution of neonatal mortality by cause, in several countries, 1990-1993
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Table 2.6b: Percentage distribution of postneonatal mortality by cause, in several countries, 1990-1993

Cause Italy Japan Netherl. Spain Sweden USA Israel
(ICD-9) (1992) (1993) (1990) (1992) (1993) (1992) (1993)

Infectious and parasitic diseases (01-07) *1.7 5.4 *3.8 3.4 *5.9 4.6 *4.6
Intestinal infectious diseases (01) *0.1 *0.5 0.0 *0.4 0.0 1.0 *1.7
Whooping cough (034) *0.1 *0.0 0.0 0.0 0.0 *0.0 *0.6

Nutritional deficiencies (19) *0.1 *0.1 0.0 *0.1 0.0 *0.2 0.0
Diseases of the nervous system (22) 8.0 4.2 8.0 4.4 *7.4 3.5 *4.6

Meningitis (220) *1.1 *0.6 *1.8 *0.4 *1.5 0.7 *0.6
Diseases of the respiratory system (31 + 32) 8.0 7.2 *3.8 7.3 *5.9 7.3 *2.9

Pneumonia (321) 4.5 4.0 *1.6 *3.0 *3.4 3.7 *1.7
Influenza (322) *0.4 *0.0 0.0 0.0 0.0 *0.1 0.0

Congenital anomalies (44) 38.5 32.7 29.7 34.1 23.2 16.2 30.0
Spina bifida and hydrocephalus (440) *2.0 *0.7 *3.6 *2.0 *0.5 0.6 *2.3
Con. anom. of heart and circulatory system (442) 19.0 18.4 13.2 17.5 *11.3 9.0 14.1

Certain conditions originating in the perinatal period (45) 11.1 4.0 8.7 8.4 *12.3 7.1 16.4
Birth trauma (453) *0.9 *0.7 *1.1 *0.7 *1.5 *0.1 *0.6
Hypoxia and birth asphyxia (454) 6.1 2.0 5.8 3.9 *8.4 4.8 *5.5

Signs, symptoms and ill-defined conditions (46) 11.1 19.3 30.1 15.2 39.4 41.8 32.3
Sudden Infant Death Syndrome (466) 4.7 15.9 23.4 12.3 37.9 35.9 17.3

Accidents (E47-E52) 6.3 10.8 *4.5 10.1 *2.5 5.7 *3.2
Other or unknown 15.3 16.3 11.4 16.9 *3.4 13.7 *6.1

Total (%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Total no. of cases 1,167 2,404 448 968 203 21,849 347

Cause BulgariaPolandMoldova Chile Mexico Cuba Singap.
(ICD-9) (1993) (1993) (1993) (1992) (1993) (1990) (1993)

Infectious and parasitic diseases (01-07) 9.8 12.6 12.2 7.6 24.0 22.5 *6.8
Intestinal infectious diseases (01) *4.2 *0.7 7.6 2.7 19.7 12.7 *2.3
Whooping cough (034) 0.0 0.0 *0.1 *0.2 0.2 *0.1 0.0

Nutritional deficiencies (19) *0.2 0.0 *0.1 *0.1 6.4 *0.9 0.0
Diseases of the nervous system (22) *2.8 7.3 *3.7 4.2 2.9 9.9 *5.7

Meningitis (220) *1.4 2.8 *1.1 2.6 1.2 6.9 0.0
Diseases of the respiratory system (31 + 32) 36.1 10.9 46.6 26.4 29.8 14.7 *17.0

Pneumonia (321) 30.1 9.9 41.3 24.3 21.2 10.6 *15.9
Influenza (322) 0.0 *0.1 *0.2 0.0 0.4 0.0 0.0

Congenital anomalies (44) 32.2 37.2 19.3 21.8 11.2 26.5 45.5
Spina bifida and hydrocephalus (440) NA 6.7 *2.7 2.6 2.3 *1.9 *1.1
Con. anom. of heart and circulatory system (442) 12.7 19.2 9.0 8.9 5.5 16.2 38.6

Certain conditions originating in the perinatal period (45) 0.0 8.6 0.0 4.2 4.6 5.4 *4.5
Birth trauma (453) 0.0 *1.4 0.0 *0.4 *0.0 *0.4 0.0
Hypoxia and birth asphyxia (454) 0.0 2.2 0.0 2.1 1.8 *2.7 0.0

Signs, symptoms and ill-defined conditions (46) *2.4 6.9 *1.2 5.4 5.4 *1.5 *2.3
Sudden Infant Death Syndrome (466) NA 0.0 *1.0 3.8 0.7 *0.7 0.0

Accidents (E47-E52) 7.7 7.4 11.7 20.8 4.1 6.7 *1.1
Other or unknown 8.9 9.1 5.0 9.4 11.7 12.0 *17.0

Total (%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Total no. of cases 574 1,872 802 1,955 2,552 801 144

Notes: Netherl. = Netherlands; Singap. = Singapore; NA = not available; *Based on 30 or less infant deaths
= 10.0% or more

Based on WHO, World Health Statistics Annual, various years  
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  Table 2.6a shows that the most important causes of neonatal mortality are perinatal 
conditions and congenital anomalies, with perinatal conditions accounting for at least 50% of 
deaths, even in developing countries. In particular, hypoxia and birth asphyxia (perinatal 
conditions) and anomalies of the heart and circulatory system (congenital anomalies) are 
responsible for relatively large numbers of deaths. In addition to these cause groups, diseases 
of the respiratory system appear to be relatively important in the countries of the FSE and 
LAC regions. For example, 7.6% of neonatal deaths in Bulgaria and 6.0% of deaths in 
Mexico were due to respiratory diseases. 
  The cause-of-death patterns for postneonatal mortality show more variation (see Table 
2.6b). In the countries of the EME region and Israel, the main causes of postneonatal death are 
congenital anomalies, ill-defined conditions, and ‘other or unknown conditions’. Perinatal 
conditions and accidents also appear to be relatively important. In the case of perinatal 
conditions, this may indicate a postponement of deaths due to these conditions beyond the 
neonatal period into the postneonatal period. In the FSE and LAC countries and Singapore, 
the cause-of-death pattern is different and communicable diseases play a larger role. Here, the 
leading causes of postneonatal death are congenital anomalies, diseases of the respiratory 
system, and infectious and parasitic diseases. In addition, ‘other or unknown conditions’ and 
accidents appear to be relatively important. In Mexico as many as 6.4% of postneonatal 
deaths are due to nutritional deficiencies. 

2.4 Situation in India, Karnataka, and Kerala  

This section describes the recent situation with regard to general mortality and infant 
mortality in India as a whole and in the South Indian states of Karnataka and Kerala. Both 
states are assumed to be regions that are approaching the later stages of the epidemiologic 
transition. Throughout the section, their mortality figures are compared with data for all-India, 
which is much less advanced in the transition. First, however, a brief description is provided 
of the data sources and the data themselves. This is followed by an introduction to the region, 
which includes information on the use of antenatal care and care during delivery in Karnataka 
and Kerala. 

2.4.1 DATA 
Most of the data that are presented in the sections below come from the Office of the 
Registrar General, India. They have been collected through various surveys and registration 
systems. An important source of information in India is the Sample Registration System 
(SRS). Since reliable data are not available from the Civil Registration System (CRS), the 
SRS has become a major source of information on fertility and mortality indicators both at 
state and national level. The SRS is based on a dual record system. A field investigation 
consists of the continuous enumeration of births and deaths in a sample by a resident part-
time enumerator and an independent half-yearly retrospective survey by a full-time supervisor 
(Office of the Registrar General and Census Commissioner 2002). Subsequently, the data are 
matched, and then unmatched and partially-matched events are reverified in the field. Over 
the years, sample size has increased, and in 1998 the SRS covered 6,671 sample units (4,436 
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rural and 2,235 urban) and all states and union territories (Office of the Registrar General 
1997, 1998). However, some researchers question the reliability of the SRS data and criticise 
the sampling methods. It has been claimed that the two ‘independent’ surveys are not 
independent but contain the same biases. Moreover, as mortality rates and numbers of deaths 
have declined over the years, the sample size of the SRS in some regions has become too 
small to be reliable, including in Kerala (Irudaya Rajan and Mohanachandran Nair 1999a, 
1999b). In addition to the SRS, a population census is held in India every ten years. The last 
two were in 1991 and 2001.  
  Statistics on the causes of deaths have been compiled by the Office of the Registrar 
General, India under the Registration of Births and Deaths Act, 1969. However, in the 
majority of cases, this information has not been confirmed by a medical practitioner or even 
by paramedical personnel. Medically certified information is difficult to obtain in various 
regions of the country. Therefore, a scheme for the Medical Certification of Cause of Death 
(MCCD) has been introduced in phases. Midway through the 1990s, it had only been 
introduced in selected hospitals and these were generally located in urban areas (Office of the 
Registrar General 1995). 1981 and 1989 statistics on medically certified deaths were based on 
the International Classification of Diseases (ICD), ninth revision, modified to reflect Indian 
conditions (known as the National List). The percentage of total deaths covered by the MCCD 
scheme was 15.2% in 1981 (Office of the Registrar General 1986). In 1989, this percentage 
was 14.1% for all-India, 11.9% for Karnataka, and only 5.5% for Kerala (Office of the 
Registrar General 1995). In rural areas, the Office of the Registrar General has introduced 
another scheme, known as the Survey of Cause of Death (Rural) (Office of the Registrar 
General 1995). This survey is conducted by paramedical personnel of the Primary Health 
Centres (PHCs) on the basis of a post-death enquiry based on a non-medical list of causes and 
symptoms of illness preceding death. During 1994, the survey was conducted in 1,731 
selected PHCs and 36,799 deaths were reported of which there were 1,089 in Karnataka and 
only 776 in Kerala. However, the survey did not cover all Indian states (Office of the 
Registrar General 1996). 
  The main source of information on fertility, reproductive health, family planning, and 
mother and child health in India is the National Family Health Survey (NFHS). The NFHS is 
a household sample survey and is co-ordinated by the International Institute for Population 
Sciences (IIPS) in Mumbai. Overall, two National Family Health Surveys have been 
conducted and they are referred to as NFHS-1 and NFHS-2. NFHS-1 was conducted in 1992-
1993 and covered 89,777 ever-married women in the age group 13-49 and 88,562 households, 
from 24 states and the National Capital Territory of Delhi (IIPS 1995). In Karnataka, the 
sample consisted of 4,413 ever-married women from 4,269 households (PRC, Bangalore and 
IIPS 1995). In Kerala, the survey included 4,332 ever-married women and 4,387 households 
(PRC, Thiruvananthapuram and IIPS 1995). NFHS-2 was conducted in 1998-1999 and 
included 90,303 ever-married women in the age group 15-49 years and 92,486 households. 
The survey covered the 26 states but not the union territories. In Karnataka, the sample 
consisted of 4,374 women from 4,273 households (IIPS and ORC Macro 2001a). In Kerala, 
data were collected on 2,884 women and 2,834 households (IIPS and ORC Macro 2001b). 
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  Some additional data discussed in the section below come from local key informants in 
Karnataka and Kerala who were interviewed in December 1998 and/or during the period 
September-December 2000. Their names and positions are listed in Appendix D. 

2.4.2 INDIA, KARNATAKA, AND KERALA 
India is an Asian federation consisting of 35 states and union territories. According to the 
census of 2001, India’s population is about 1,027 million and the population density is 
estimated to be 324 persons per square kilometre (Office of the Registrar General and Census 
Commissioner 2001). Approximately 73% of the population are living in rural areas (IIPS and 
ORC Macro 2000). In 1993-1994, 36% of the population were living below the poverty line 
(Central Statistical Organization 1999 cited by IIPS and ORC Macro 2001b). A rather large 
proportion of the country’s population is illiterate. The literacy rate3 is 65% for the total 
population aged seven years and above; 76% for males compared to only 54% for females 
(Office of the Registrar General and Census Commissioner 2001).  
  Karnataka and Kerala are two neighbouring states in the south of India (see Figure 2.1) 
which are believed to be approaching the later stages of the epidemiologic transition. The 
subsections below briefly introduce both Karnataka and Kerala. 

Figure 2.1: Map of India, indicating the states of Karnataka and Kerala 

 

                                                 
3 Not truly a rate, but a percentage, i.e. the percentage of people who are literate. However, 
conventionally termed ‘rate’. 
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Karnataka 
Karnataka is located in the southern part of India and borders the states of Goa, Maharashtra, 
Andhra Pradesh, Tamil Nadu, and Kerala. Its capital is Bangalore (see Figure 2.1). Karnataka 
contains 5% of India’s population and 6% of its land. About 69% of the population live in 
rural areas (IIPS and ORC Macro 2001a). In 2001, the population density was 275 persons 
per square kilometre and the total population was 52.7 million (Office of the Registrar 
General and Census Commissioner 2001).  
  Karnataka is predominantly agricultural although the importance of the agricultural 
sector has declined over time. According to estimates by the Planning Commission for 1993-
1994, 30% of the rural population and 40% of the urban population were living below the 
poverty line (IIPS and ORC Macro 2001a). Literacy rates in Karnataka are similar to those 
observed for India as a whole. On the basis of the 2001 census, the literacy rate was 67% for 
the total population aged seven years and above. For males and females, the figures were 76% 
and 57% respectively (Office of the Registrar General and Census Commissioner 2001). 
  In Karnataka, two important distinctions that exist with regard to health services are 
private vs. public and rural vs. urban. According to local informants, private hospitals are 
mainly visited by higher-educated people and people from higher-income groups while 
government or public hospitals are visited by people from the lower socioeconomic classes. 
Among households, the use of private-sector health services increases, and the use of public-
sector services decreases, with increasing standards of living (IIPS and ORC Macro 2001a). 
Nevertheless, the private sector is the most important source of health care for households at 
all standards of living. In urban areas, the use of the private medical sector is higher than in 
rural areas (IIPS and ORC Macro 2001a). 
 

Table 2.7: Percentage distribution of births by place of delivery during
the three years preceding the NFHS-2 survey, Karnataka, 1999

Place of delivery Urban Rural Total

Health facility/institution 78.8 38.5 51.1
Public 38.6 22.9 27.8
NGO/trust 1.8 1.1 1.3
Private 38.4 14.5 22.0

Home 21.1 60.7 48.4
Own home 11.5 35.2 27.9
Parents' home 9.6 25.5 20.5

Other, incl. missing 0.0 0.8 0.5

Total % 100 100 100
Total no. of births 398 882 1280

Source: IIPS and ORC Macro 2001a, NFHS-2, 1998-99  
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  According to unadjusted estimates from the SRS, the total fertility rate (TFR) during 
1993-1997 was 2.7 children per woman (Retherford and Mishra 2001). NFHS-2 data suggest 
that nearly 82% of pregnant women in Karnataka receive antenatal care outside their homes: 
70.3% from doctors, 11.2% from other health professionals, and 0.1% from traditional birth 
attendants (IIPS and ORC Macro 2001a). Another 4.8% receive check-ups only at home from 
a health worker. In rural areas, 17.3% of pregnant women do not receive any antenatal check-
up compared to only 5.5% in urban areas. The median number of antenatal check-ups for 
those receiving antenatal care is 4.3; 5.2 in urban areas and 3.8 in rural areas. A small 
majority of pregnant women (52.7%) have a first antenatal check-up during the first trimester 
of pregnancy. Another 30% start receiving antenatal care during the second trimester and 4% 
during the third trimester (IIPS and ORC Macro 2001a). 
  A little over a half of the births during the three years preceding the NFHS-2 survey 
took place in health institutions (see Table 2.7). The other deliveries took place at home, 
either at the woman’s home or her parents’ home. Again, the differences between rural and 
urban areas are considerable. In rural areas, the occurrence of home deliveries (60.7%) was 
about three times greater than in urban areas (21.1%). Overall, 59% of births in Karnataka 
were attended by a health professional, usually a doctor or a nurse/midwife/Lady Health 
Visitor. Home deliveries were generally only attended by traditional birth attendants or by 
other people such as friends, relatives, and neighbours (IIPS and ORC Macro 2001a). 

Kerala 
Kerala is located in the most southern tip of India, next to Tamil Nadu and Karnataka. Its 
capital is Thiruvananthapuram, formerly referred to as Trivandrum (see Figure 2.1). Kerala 
contains 3.1% of India’s population and 1.18% of its land area (IIPS and ORC Macro 2001b). 
Population density is high at 819 persons per square kilometre and the total population was 
31.8 million in 2001 (Office of the Registrar General and Census Commissioner 2001). About 
73% of the population live in rural areas although local informants believe that it is becoming 
increasingly difficult to distinguish rural from urban areas. 
  Kerala is still predominantly agricultural with only a few industries (IIPS and ORC 
Macro 2001b). Yet, in 2001, literacy rates in the state were the highest in India. The literacy 
rate was 91% for the total population aged seven years and above, 94% for males, and 88% 
for females (Office of the Registrar General and Census Commissioner 2001). According to 
estimates by the Planning Commission for 1993-1994, 25% of the population were living 
below the poverty line, a lower percentage than the figures for all-India (Central Statistical 
Organization 1999 cited by IIPS and ORC Macro 2001b). International labour migration, 
especially to the Gulf countries, is a common phenomenon in Kerala. In NFHS-1, 21% of 
households had at least one migrant working outside the country (PRC, Thiruvananthapuram 
and IIPS 1995). According to more recent estimates, almost 1.5 million of Keralites live 
outside India (Zachariah et al. 2001 cited by IIPS and ORC Macro 2001b). As a result of the 
labour migration to the Middle East and the Gulf region, many people in Kerala have been 
able to improve their financial situations. 
  With the literacy rates, political awareness is extremely high in Kerala and may be 
responsible for better delivery of public utility services (PRC, Thiruvananthapuram and IIPS 
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1995). Moreover, people seem to be aware of their rights including their rights to good quality 
health care. This has led to an increase in litigation against doctors on the grounds of 
negligence and the medical classes in Kerala fear a further rise within the near future 
(information from local informant; George 2002). Despite this, the availability and 
accessibility of health services in Kerala are the highest in India (Padmadas et al. 2000). Local 
informants believe that both the quality and the accessibility of care have improved over the 
years. Even poor people and people who live in rural areas have access to health care. Care 
and medications provided by government hospitals are, in theory, free of charge for people 
below a certain income level. Nevertheless, a growing proportion of the population are able to 
afford and are willing to pay for private health care. According to local informants, public 
hospitals are generally only visited by the poor and lower socioeconomic classes, by some 
middle-class people, and for complicated medical cases. Private hospitals see the higher 
socioeconomic classes, such as the upper-middle classes and families that have earned capital 
in the Gulf region. Among households, the use of private-sector health services increases, and 
the use of public-sector services decreases, with increasing standards of living (IIPS and ORC 
Macro 2001b). For households with medium or high standards of living, the private sector is 
the main source of health care. Households with a low standard of living are more likely to 
use the public medical sector, particularly government/municipal hospitals, than any other 
source (IIPS and ORC Macro 2001b). 
  According to unadjusted estimates from the SRS, the total fertility rate (TFR) during 
1993-1997 was below replacement level at only 1.8 children per woman (Retherford and 
Mishra 2001). Unlike Karnataka, nearly all pregnant women in Kerala receive antenatal care. 
Data from NFHS-2 indicate that in Kerala as many as 99% of pregnant women, both in urban 
and rural areas, receive antenatal care (IIPS and ORC Macro 2001b). Almost all check-ups 
are provided by doctors. The median number of antenatal check-ups for those receiving this 
care is also high by Indian standards at 8.7 visits; 9.0 in urban areas and 8.5 in rural areas. The 
vast majority of pregnant women (81%) start receiving antenatal care during the first trimester 
of pregnancy. Another 16% receive their first antenatal check-up during the second trimester 
and only 2% during the third trimester. Furthermore, local informants say that in addition to 
the biomedical services, many women take ayurvedic or homeopathic drugs against a variety 
of ailments in pregnancy.  
  The proportion of institutional deliveries is also higher in Kerala than in Karnataka. As 
NFHS-2 data show in Table 2.8, almost all deliveries in Kerala are institutional. Overall, 
92.9% of births during the three years preceding the survey took place in health institutions. 
Private health facilities played the leading role as 54% of births occurred in private 
institutions and only 36% in public health facilities. The small proportion of non-institutional 
deliveries took place either at the woman’s home or at her parents’ home. However, none of 
the women living in urban areas delivered at home; all home deliveries occurred in rural 
areas. In total, 94.1% of all deliveries were attended by a doctor or a nurse/midwife while 
traditional birth attendants accounted for only 3.1% of deliveries (IIPS and ORC Macro 
2001b). According to local informants, normal deliveries in Kerala occur increasingly in 
private hospitals while complicated deliveries take place in large, public hospitals. Since 
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Table 2.8: Percentage distribution of births by place of delivery during
the three years preceding the NFHS-2 survey, Kerala, 1999

Place of delivery Urban Rural Total

Health facility/institution 99.4 91.5 92.9
Public 42.1 35.0 36.3
NGO/trust 1.8 3.2 2.9
Private 55.5 53.3 53.7

Home 0.0 7.3 5.9
Own home 0.0 5.8 4.7
Parents' home 0.0 1.5 1.2

Other, incl. missing 0.6 1.1 1.0

Total % 100 100 100
Total no. of births 134 572 707

Source: IIPS and ORC Macro 2001b, NFHS-2, 1998-99  
 
many couples nowadays have only one or two children, children have become more precious 
and parents want the best care, which they often believe is provided by private hospitals. 
However, private hospitals are said to refer complicated cases because they fear litigation and 
bad publicity. 

2.4.3 GENERAL MORTALITY 

Life expectancy 
India is considered to have reached the second stage of the epidemiologic transition around 
1951 (Reddy 1989). Nowadays, the country appears to be at the end of the second stage or in 
the early part of the third stage. Life expectancy at birth was estimated to be about 61 years in 
1993 (Willekens and Ramachandran 1997; estimates based on SRS data). The figure was 60 
years for males and 62 years for females. Although India as a whole appears to be less 
advanced in the transition than many other countries in Asia and in the LAC region, there are 
considerable variations within the country. This variation is found between states as well as 
between rural and urban areas. For example, in 1993, life expectancy at birth was estimated to 
be as high as 78 years in urban West Bengal compared to only 53 years in rural Madhya 
Pradesh (Willekens and Ramachandran 1997). 
  In addition to the above figures for the whole of India, Willekens and Ramachandran 
(1997) also estimated life expectancy at birth for individual states. Life expectancy in 
Karnataka was estimated to be 64.6 years in 1993, which is somewhat higher than the results 
for all-India. Male life expectancy was lower than female life expectancy: 63.0 years against 
66.6 years. In Kerala, life expectancy at birth was higher and the gap between the sexes was 
larger. Here, male life expectancy at birth was 68.8 years compared to 76.3 years for females. 
General life expectancy at birth in Kerala was estimated to be 72.3 years in 1993 (Willekens 
and Ramachandran 1997). 
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Causes of death 
According to the GBD, the majority of deaths in India are still due to communicable diseases 
and maternal, perinatal and nutritional disorders. The ratio of group 2 to group 1 deaths was 
estimated to be 0.79 in 1990 (see Table 2.3). In absolute numbers of deaths, the ten leading 
causes of death include respiratory infections (the most common), diarrhoeal diseases (the 
second most common), perinatal disorders, tuberculosis, measles, and tetanus (Murray and 
Lopez 1994). However, in India a shift is taking place in the main causes of death. The 
proportion of deaths due to infectious and parasitic diseases is declining while degenerative, 
non-communicable diseases are increasing their share in the mortality figures. Table 2.9 
shows a decline between 1981 and 1989 in the proportion of medically certified deaths (by the 
MCCD scheme) that were classified under ‘infectious and parasitic diseases’. Decreases could 
also be observed for diseases of the respiratory system and for perinatal conditions. On the 
other hand, the proportions of deaths due to diseases of the circulatory system, ill-defined 
conditions, and external causes such as accidents and poisoning increased between 1981 and 
1989. 
  MCCD data for Karnataka depict similar trends over the same period (also see Table 
2.9). The percentage of deaths due to infectious and parasitic diseases declined strongly. In 
addition, the influence of diseases of the blood and blood-forming organs, diseases of the 
digestive system, and complications of pregnancy diminished slightly as causes of death. 
Increases could be observed in the proportions of deaths due to injuries and poisoning and to 
diseases of the circulatory system, in both sexes, and due to perinatal conditions in males. 
Unfortunately, a comparison between 1981 and 1989 could not be made for Kerala since data 
were not available for the year 1981. However, one can make a comparison with Karnataka 
on the basis of the 1989 data. Table 2.9 shows that the proportions of deaths due to infectious 
and parasitic diseases and to injuries and poisoning were lower in Kerala than in Karnataka. 
Higher contributions could be observed in Kerala for the non-communicable diseases of the 
circulatory system and neoplasms, in both sexes, and also for perinatal conditions (group 1 
causes) in females.  
  It should be remembered that the data in Table 2.9 are from the MCCD scheme and 
have been collected only in selected hospitals that were generally located in urban areas 
(Office of the Registrar General 1995). As support, Table 2.10 provides data for rural areas in 
1994, based on the Survey of Causes of Death (Rural). The main cause groups in rural India, 
rural Karnataka as well as rural Kerala were coughs (disorders of the respiratory system), 
diseases of the circulatory system, and ‘other clear symptoms’. However, the three regions 
displayed differences with regard to the ranking of these cause groups. In all-India and 
Karnataka, coughs (disorders of the respiratory system) were the most prevalent and 
responsible for one-quarter of deaths while diseases of the circulatory system accounted for 
nearly 30% of deaths in Kerala. Also, causes peculiar to infancy were only prevalent in all-
India and Karnataka, fevers only in all-India, and disorders of the central nervous system were 
relatively more in Kerala.  
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Table 2.9: Percentage distribution of medically certified deaths by major cause groups (ICD-9) and by
sex, in India, Karnataka, and Kerala, 1981-1989

Cause group Sex all-India Karnataka Kerala
1981 1989 1981 1989 1989

I Infectious and parasitic diseases (001-039) M 21.5 17.5 28.8 19.7 14.8
F 19.7 16.0 27.5 17.9 16.2

II Neoplasms (140-239) M 3.8 3.2 3.7 3.4 9.1
F 3.5 3.3 3.4 3.3 8.0

III Endocrine, nutritional and metabolic diseases and immunity M 2.7 2.5 3.9 4.0 2.5
disorders (240-319) F 3.2 2.8 4.4 4.3 2.1

IV Diseases of blood and blood forming organs (280-289) M 1.4 1.6 2.7 1.6 0.8
F 2.1 2.3 4.5 3.3 1.2

V Mental disorders (290-319) M 0.0 0.6 0.1 0.7 0.0
F 0.0 0.5 0.2 0.2 0.0

VI Diseases of the nervous system and sense organs (320-389) M 3.7 3.6 5.5 5.2 2.4
F 4.0 3.5 6.2 5.9 4.0

VII Diseases of the circulatory system (390-459) M 16.0 21.7 16.9 19.3 36.3
F 13.6 19.3 13.9 16.7 32.7

VIII Diseases of the respiratory system (520-579) M 9.7 7.9 7.4 7.8 7.3
F 10.9 7.6 6.5 6.4 7.9

IX Diseases of the digestive system (520-579) M 5.7 4.7 9.0 7.3 5.1
F 3.7 2.7 5.6 4.7 2.4

X Diseases of the genitourinary system (580-629) M 1.5 1.5 1.8 2.1 1.9
F 1.2 1.2 1.4 1.5 1.8

XI Complication of pregnancy (630-676) M 0.0 0.0 0.0 0.0 0.0
F 2.8 2.6 6.2 4.4 2.4

XII Diseases of the skin and subcutaneous tissue (680-709) M 0.1 0.1 0.3 0.3 0.0
F 0.1 0.1 0.3 0.3 0.0

XIII Diseases of the musculoskeletal system and connective M 0.0 0.0 0.1 0.0 0.0
tissue (710-739) F 0.0 0.0 0.1 0.0 0.0

XIV Congenital anomalies (740-759) M 0.8 0.5 1.4 0.7 0.8
F 0.9 0.6 1.2 0.5 1.3

XV Certain condition originating in the perinatal period (760-779) M 11.1 9.3 7.1 8.9 8.8
F 11.8 9.3 8.7 8.9 11.9

XVI Symptoms, signs and ill-defined conditions (780-799) M 12.3 15.0 2.0 2.5 1.8
F 13.2 16.4 2.3 2.7 1.2

XVII Injury and poisoning (800-999) M 8.7 10.3 9.3 16.6 8.3
F 8.3 11.7 7.8 18.8 6.9

Total % M 99.0 100.0 100.0 100.1 99.9
F 99.0 99.9 100.2 99.8 100.0

Total number of deaths M NA 204,160 NA 14,785 5,304
F NA 130,610 NA 8,974 2,727
T 235,575 334,770 NA 23,759 8,031

Notes: M = male; F = female; T = total (both sexes); NA = not available.
= 10.0% or more

Sources: 1981  - all India:  Office of the Registrar General 1986; Karnataka:  Registrar General 1984 cited by
Visser 1998. 1989  - Office of the Registrar General 1995.  
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Table 2.10: Percentage distribution of deaths by causes (excluding senility), in rural India,
Karnataka, and Kerala, 1994

Cause all-India Karnataka Kerala

I Accidents and injuries 11.2 12.8 13.3
II Childbirth and pregnancy (maternal mortality) 1.3 0.9 0.1
III Fevers 9.2 2.6 1.7
IV Digestive disorders 7.9 5.7 3.1
V Coughs (Disorders of respiratory system) 24.5 24.8 19.6
VI Disorders of the central nervous system 6.4 7.4 12.6
VII Diseases of the circulatory system 14.2 14.7 29.7
VIII Other clear symptoms 13.1 16.5 18.0
IX Causes peculiar to infancy 12.2 14.6 1.9

Total 100.0 100.0 100.0
Source: Office of the Registrar General 1996  

 
  In more detail, the top-ten list of leading causes of death in rural Karnataka in 1994 
 consisted of (in descending order): bronchitis and asthma, heart attack, prematurity, cancer, 
tuberculosis of lungs, paralysis, anaemia, respiratory infections of newborn, suicide, and 
vehicular accidents (Office of the Registrar General 1996). In Kerala, the leading causes were: 
heart attack, bronchitis and asthma, cancer, paralysis, congestive and other heart diseases, 
suicide, diabetes, tuberculosis of lungs, drowning, and vehicular accidents. The lists include 
group 1, group 2 and also group 3 causes. However, in Karnataka, group 1 causes 
(prematurity, tuberculosis, anaemia, and respiratory infections) were more significant than in  
Kerala whose list contains the non-communicable causes of diabetes and congestive and other 
heart diseases. The high ranking of drowning as a cause of death in Kerala is probably related 
to the large number of backwaters in the state. In comparison, in 1994, the five leading causes 
of death in rural India in general were: bronchitis and asthma, heart attack, tuberculosis of the 
lungs, prematurity, and pneumonia (Office of the Registrar General 1996). 
  To summarise, both Karnataka and Kerala appear to be more advanced in terms of the 
epidemiologic transition than India as a whole. When comparing the two states, Kerala seems 
to be further ahead in the transition than Karnataka, both with regard to life expectancy at 
birth and leading causes of death. However, it has been said that although the health status of 
Kerala presents a low overall mortality, it coexists with considerable morbidity (Panikar and 
Soman 1984; Krishnan 1985). The pattern of morbidity includes the emergence of ‘diseases 
of affluence’ alongside the persistence of diseases that are linked to underdevelopment and 
poverty. Local informants in Kerala confirm that, over the years, the frequency of infectious 
diseases does not seem to have reduced that much and that common health problems still 
include hepatitis B, gastroenteritis, respiratory diseases and infections of the throat, and 
fevers. In addition, the nutritional status of many Keralites is still believed to be low. Kerala’s 
population thus seems to be affected by a double burden of disease and a so-called ‘overlap of 
eras’ (cf. Frenk et al. 1989a, 1989b; Bobadilla et al. 1993).  
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2.4.4 INFANT MORTALITY 

Level and timing 
According to the SRS, infant mortality rate (IMR) in India declined from 80 deaths per 1,000 
live births in 1990 to 74 per 1,000 in 1993-1995, and further to 68 per 1,000 in 2000 (Office 
of the Registrar General 1999; SRS Bulletin 2001 cited by Office of the Registrar General and 
Census Commissioner 2002). Figures from the NFHS are similar: IMR declined from 79 
deaths per 1,000 live births in the five-year period (1988-1992) preceding NFHS-1 to 68 per 
1,000 in the five-year period (1994-1998) preceding NFHS-2 (IIPS and ORC Macro 2000). 
  Compared to the overall figures for India, Kerala’s IMR has been much lower. SRS 
data suggest that the IMR in Kerala was only 17 per 1,000 live births in 1990. During the 
1990s, the figure fluctuated and reached a minimum of 12 deaths per 1,000 live births in 1997 
(Office of the Registrar General 1999). In 2000, the IMR was 14 deaths per 1,000 live births 
(SRS Bulletin 2001 cited by Office of the Registrar General and Census Commissioner 2002). 
However, the reliability of the SRS data has been questioned and the true level of infant 
mortality in Kerala is an issue of ongoing debate. Results from the NFHS are slightly higher, 
especially for the early 1990s. During the five years preceding NFHS-1, the IMR was 24 
deaths per 1,000 live births and it declined to 16 per 1,000 in the five-year period preceding 
NFHS-2 (IIPS and ORC Macro 2001b). Despite this, Irudaya Rajan and Mohanachandran 
(1998) believe that the IMR in Kerala is much higher. According to their estimations, which 
are based on the census of 1991, IMR in Kerala is as high as 37 deaths per 1,000 live births, 
38 in rural areas and 30 in urban areas. 
  In Karnataka, the IMR has also been lower than for India as a whole, though not as low 
as in Kerala. SRS data suggest that the IMR was 70 deaths per 1,000 live births in 1990 and 
that this had declined to 58 per 1,000 in 1998 (Office of the Registrar General 1990, 2000). 
Figures on the basis of the NFHS are slightly lower. In the five-year periods preceding NFHS-
1 and NFHS-2, the IMR in Karnataka was 65 deaths per 1,000 live births and 52 per 1,000 
respectively (IIPS and ORC Macro 2001a). On the basis of the 1991 census, Irudaya Rajan 
and Mohanachandran (1998) estimated the IMR to be 60 deaths per 1,000 live births, 65 in 
rural areas but as low as 45 in urban areas. 
  The majority of infant deaths in all-India, Karnataka, and Kerala take place during the 
first month of life. SRS data indicate that neonatal deaths in all three regions account for over 
60% of all infant deaths. Table 2.11 presents mortality figures by age at death (i.e. neonatal 
mortality and postneonatal mortality rate) and the percentage distribution of infant mortality 
by age at death, from both the SRS and the NFHS. The proportion of infant deaths during the 
neonatal period is quite high in Kerala (65 to 85%). In addition, the proportion of deaths in 
the early neonatal period appears to be relatively high in all-India (46%) and in Kerala (56-
59%). The ratio of neonatal to postneonatal mortality exceeds the value of one in all three 
regions in all periods, and is lowest for India as a whole. When the SRS data for 1990 and 
1998 are compared, a downward trend in the ratio can be observed in all three regions. This 
seems to contradict Omran’s epidemiologic transition theory. However, comparisons between 
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Table 2.11: Infant mortality by age at death per 1,000 live births and the ratio of neonatal
to postneonatal mortality, in India, Karnataka, and Kerala, 1988-1998

Mortality rates (%) Ratio
Region early NN NN PNN Infancy NN/PNN

SRS, 1990
all-India 37 (46) 53 (66) 27 (34) 80 (100) 2.0
Karnataka 40 (57) 51 (73) 19 (27) 70 (100) 2.7
Kerala 10 (59) 13 (76) 4 (24) 17 (100) 3.3

SRS, 1998
all-India 33 (46) 45 (63) 27 (38) 72 (100) 1.7
Karnataka 34 (59) 42 (72) 17 (29) 58 (100) 2.5
Kerala 9 (56) 11 (69) 5 (31) 16 (100) 2.2

NFHS-1, 1988-1992
all-India NA 48.6 (62) 29.9 (38) 78.5 (100) 1.6
Karnataka NA 45.3 (69) 20.2 (31) 65.4 (100) 2.2
Kerala NA 15.5 (65) 8.2 (34) 23.8 (100) 1.9

NFHS-2, 1994-1998
all-India NA 43.4 (64) 24.2 (36) 67.6 (100) 1.8
Karnataka NA 37.1 (72) 14.4 (28) 51.5 (100) 2.6
Kerala NA 13.8 (85) 2.5 (15) 16.3 (100) 5.5

Notes: Rates per 1,000 live births; NN = neonatal; PNN = postneonatal; NA = not available
Sources:

SRS, 1990  - Office of the Registrar General 1999; data for Karnataka:  Office of the Registrar General 1990;
SRS 1998  - Office of the Registrar General 2000;
NFHS-1  - all-India:  IIPS 1995 ; Karnataka:  PRC, Bangalore and IIPS 1995; Kerala:  PRC, Thiruvananthapuram
and IIPS 1995;
NFHS-2  - all-India:  IIPS and ORC Macro 2000; Karnataka:  IIPS and ORC Macro 2001a; Kerala:  IIPS and
ORC Macro 2001b.  

 
NFHS-1 and NFHS-2 data do show a rise in the ratio of neonatal to postneonatal mortality 
over time (see Table 2.11). The figures in the table thus seem to be inconclusive in terms of 
the transition stage and expected developments in the near future. 

Causes of death  
Table 2.12 presents the 1989 percentage distribution of medically certified infant deaths 
(mainly in urban areas) by cause based on the MCCD scheme. The main cause groups 
contributing to infant mortality in India were perinatal conditions, infectious and parasitic 
diseases, ill-defined conditions, and diseases of the respiratory system. This cause-of-death 
pattern not only seems to be different from the pattern observed in the EME region and Israel 
but also from the patterns in the FSE and LAC regions and in Singapore (see Tables 2.6a and 
2.6b). Rather, it appears to be a combination of these patterns with only a relatively minor role 
for congenital anomalies. Perhaps the apparently minor contribution of congenital anomalies 
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Table 2.12: Percentage distribution of medically certified infant deaths by major cause groups
(ICD-9) and by sex, in India, Karnataka, and Kerala, 1989

Cause Sex all-India Karnataka Kerala
Infectious and parasitic diseases (001-039) M 15.5 12.7 25.1

F 16.7 12.7 23.6
T 16.0 12.7 24.5

Neoplasms (140-239) M 0.1 0.1 0.3
F 0.1 0.0 0.0
T 0.1 0.1 0.2

Endocrine, nutritional and metabolic diseases M 1.9 3.8 0.1
and immunity disorders (240-319) F 2.0 3.0 0.2

T 2.0 3.5 0.1
Diseases of blood and blood forming organs (280-289) M 0.7 0.2 0.1

F 0.7 0.5 0.2
T 0.7 0.3 0.1

Diseases of the nervous system and sense organs (320-389) M 3.2 5.5 3.7
F 2.9 6.0 5.3
T 3.1 5.7 4.4

Diseases of the circulatory system (390-459) M 2.1 0.6 2.3
F 2.0 0.9 3.2
T 2.1 0.7 2.7

Diseases of the respiratory system (520-579) M 9.9 7.6 9.5
F 10.0 8.3 11.7
T 9.9 7.9 10.4

Diseases of the digestive system (520-579) M 0.8 0.8 0.3
F 0.6 1.2 0.6
T 0.7 1.0 0.5

Diseases of the genitourinary system (580-629) M 0.2 0.2 0.2
F 0.1 0.3 0.0
T 0.2 0.3 0.1

Diseases of the skin and subcutaneous tissue (680-709) M 0.1 0.1 0.0
F 0.1 0.2 0.0
T 0.1 0.1 0.0

Congenital anomalies (740-759) M 2.6 3.2 2.9
F 2.5 2.6 2.4
T 2.5 3.0 2.7

Certain condition originating in the perinatal period (760-779) M 51.3 62.5 54.3
F 49.6 62.4 51.9
T 50.6 62.5 53.3

Symptoms, signs and ill-defined conditions (780-799) M 10.9 1.5 0.7
F 11.9 1.4 0.3
T 11.3 1.4 0.5

Injury and poisening (800-999) M 0.7 1.1 0.2
F 0.8 0.5 0.6
T 0.7 0.9 0.4

Total % M 100 100 100
F 100 100 100
T 100 100 100

Total number of deaths M 37,000 2,102 860
F 24,405 1,283 626
T 61,405 3,385 1,486

Notes: M = male; F = female; T = total (both sexes)
= 10.0% or more

Source: Office of the Registrar General 1995  
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can be explained by the low availability and accessibility of health services and by a shortage 
of diagnostic resources in the country to detect these abnormalities. 
  In Karnataka and Kerala, the main causes of infant death in 1989 also included 
conditions originating in the perinatal period (62.5% and 53.3% respectively), infectious and 
parasitic diseases (12.7% and 24.5%), and diseases of the respiratory system (7.9% and 
10.4%). However, the differences that are observed in Table 2.12 between Karnataka and 
Kerala are contrary to what would be expected on the basis of epidemiologic transition theory. 
Though Kerala is more advanced in the transition, infectious, parasitic and respiratory 
diseases appear to be more important in this state than in Karnataka and even in all-India. The 
reason is probably related to the quality, reliability, and representativeness of the data from 
the MCCD scheme. The 1989 MCCD covered 11.9% of all registered deaths in Karnataka but 
only 5.5% of deaths in Kerala (Office of the Registrar General 1995). Moreover, the sample 
from Karnataka could well represent a different socioeconomic group than the sample from 
Kerala where public health services are mainly attended by the lower socioeconomic classes 
(Pandey, personal communication in 1998). 
  In rural India, the top-ten list of causes of infant death in 1994 consisted of: 
prematurity, pneumonia, respiratory infection of the newborn, diarrhoea of the newborn, 
anaemia, bronchitis and asthma, cord infection, congenital malformation, birth injuries, and 
tetanus (Office of the Registrar General 1996). These causes accounted for 77.3% of infant 
deaths in rural India, 85.2% of deaths in rural Karnataka, but only 60.0% of deaths in rural 
Kerala.  
  One could therefore conclude, on the basis of the infant mortality rate, that Kerala is 
much more advanced in the epidemiologic transition than all-India and Karnataka. However, 
this observation is not supported by cause-of-death statistics although this may be a problem 
with the data themselves. In all-India, Karnataka and Kerala, leading causes of infant death 
include ones found in the EME region as well as in other, less developed, regions. This may 
indicate an overlap of eras as described, for Mexico, by Frenk et al. (1989a, 1989b) in their 
protracted-polarised model. Indeed, Philip remarked in 1985 on the basis of hospital records 
from Kerala that “preventable [infant] deaths due to immunisations viz. diphtheria, tetanus, 
and typhoid have declined sharply while [infant] deaths due to diarrhoeas and respiratory 
infections are still high” (1985, p.441).  

2.5 Summary and conclusions 

The present chapter has discussed the epidemiologic transition theory and the recent global 
situation in terms of this transition, with a special focus on India and the South Indian states 
of Kerala and Karnataka. The epidemiologic transition is related to the demographic transition 
and the nutrition transition, and is part of a more comprehensive health transition. The basis 
for these transitions lies in a general improvement in the socioeconomic situation of the 
population, the initial improvements in nutrition moving towards obesity in the later stages, 
improvements in hygiene and sanitation, and advances in public health, medical knowledge, 
and technology. 
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  The epidemiologic transition is generally subdivided into four stages. The main 
features of the transition include a decline in mortality, an increase in life expectancy at birth, 
and a change in the leading causes of death from infectious and parasitic diseases to non-
communicable, chronic, and degenerative diseases (e.g. cardiovascular diseases, cancer, and 
diabetes). During the later stages of the transition, death due to degenerative diseases is 
delayed to even greater ages. The consequences of the epidemiologic transition for infants and 
infant mortality have received less attention and have only been described in limited detail. 
The initial developments, however, include a decline in infant mortality rate (IMR), a relative 
shift in timing of infant death from postneonatal to neonatal mortality, and a change in the 
causes of infant death from exogenous to endogenous mortality. Later in the transition, new 
insights, advances in medical technology, and the medicalisation of pregnancy, childbirth, and 
the neonatal period result in a postponement and further reduction in infant death as well as in 
a new, opposite, shift in the timing of infant death. These new developments have been 
referred to as the small epidemiologic transition. 
  The theory of epidemiologic transition has been based on observations in Western 
countries. However, it is acknowledged that variations in trends do exist between countries or 
regions. These variations concern the timing and pace of the transition, and the pattern of 
passing through the various stages of the transition. Moreover, variations are observed 
between population subgroups and regions may experience a prolonged transition with 
overlapping eras or even countertransition. Recent observations suggest that the decline in 
infectious and parasitic diseases has been overestimated and that even in Western countries 
these diseases are still not under control. Globalisation has affected the course of the transition 
in both developing and developed countries. Nevertheless, the concept of an epidemiologic 
transition provides a useful framework (rather than a theory) for studying international 
variations in mortality and morbidity and to anticipate possible future changes in countries 
that have not yet reached the later stages of the transition. 
  The recent global situation has shown marked differences in the advancement of the 
epidemiologic transition, not only between global regions but also between countries within 
these regions and within countries. The most advanced regions in the transition, on the basis 
of life expectancy at birth, leading causes of death and IMR, are the established market 
economies (the EME region) followed by the formerly socialist economies of Europe (the 
FSE region). The EME region is already strongly progressing through what is called the 
fourth stage of the epidemiologic transition. Other advanced countries (i.e. in the fourth stage 
or at the end of third stage) include Hong Kong (now part of China), Singapore, Chile, Cuba, 
Mexico, Israel, and Georgia. In comparison, countries in sub-Saharan Africa (the SSA region) 
are generally only in the second stage. 
  The global data do indeed suggest a clear decline in infant mortality during the 
epidemiologic transition. However, the assumed shift in the timing of infant death from 
postneonatal to neonatal mortality, and even to early neonatal mortality, is far less clear. The 
ratio of neonatal to postneonatal death does not seem to be a good indicator of a region’s 
position in the epidemiologic transition. This may be explained by the absence of data for the 
least developed countries. At the same time, the postponement of infant death during the 
fourth stage of the transition may blur the distinction between the different stages of countries. 
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In general, in most countries where data are available, the majority of infant deaths take place 
during the neonatal period. With regard to the causes of infant death, the proportions due to 
congenital anomalies and perinatal conditions (i.e. endogenous causes) increase during the 
transition whereas the relative contributions of infectious and parasitic diseases and diseases 
of the respiratory system (i.e. exogenous causes) diminish. 
  India appears to be at the beginning of the third stage of the epidemiologic transition. 
However, considerable variation is observed within the country. With regard to life 
expectancy at birth, leading causes of death and IMR, the South Indian states of Karnataka 
and Kerala are more advanced than India as a whole. Karnataka is positioned halfway through 
the third stage and Kerala appears to be at the end of the third stage. Yet, in Kerala, low 
mortality coexists with considerable morbidity in which underdevelopment, poverty, 
nutritional deficiencies, and infectious and parasitic diseases still play a rather important role. 
Important causes of mortality in general and of infant mortality include leading causes of 
death in the EME region as well as those in less developed regions. Kerala’s population thus 
seems to be affected by a double burden in terms of disease and a so-called ‘overlap of eras’ 
(cf. Frenk et al. 1989a, 1989b; Bobadilla et al. 1993). 




