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T
he planning, development and sustainable imple-

mentation of health policies and health systems

ought to be based on precise measurements and

understandings of prevalence and incidence of commu-

nicable and non-communicable diseases, accidents and

other disabilities, given past and current demographic

and epidemiological profiles in societies as well as how

they are predicted to change over time. Equally crucial is

the need to understand and appreciate the underling

mechanisms and influential factors of these changes, and

their monetary and non-monetary costs and implications

to individuals, families, communities and governments

in the global context. In specific contexts, it may be the

interactions between factors from different levels and

categories of determinants, and their timing and sequen-

cing during the life courses, which are critical to the

health of individuals and populations and how the health

care system responds to health problems. To advance

knowledge and promote action, various theoretical pers-

pectives, notably the epidemiological transition theory

(1, 2), have been used in an attempt to both describe

and understand local, national and global patterns in

demographic and epidemiological profiles within and

across societies, given the multiple domains of health (3).

The epidemiological transition theory was first for-

mulated by Abdel R. Omran (1) to describe quite ac-

curately the shift in demographic and disease profiles

reflecting historical experiences of populations in Europe

and North America from the mid-18th century through

the 1950s. Over the past four decades, the focus in

numerous academic and research settings has been on

this theoretical perspective for training and research. It

has also been used extensively for research and discussion

on the changing demographic and epidemiological pro-

files in developing countries. By and large, it has been used

as a main conceptual framework in discussing how disease

patterns change over time from predominantly infectious

diseases to chronic non-communicable diseases. Since the

1980s, this theory has been challenged on its applicability

in low- and middle-income countries (LMICs) where valid

and reliable morbidity and mortality data over long time

periods are often lacking or incomplete. The validity of

Omran’s model has also been questioned for failing to

recognize and analyze the importance of cultural and

social beliefs and values, political forces and health policy

in understanding epidemiological profiles, especially in

developing countries. Understandably, with improve-

ments in survival at early ages in tandem with increasingly

growing proportions of adult and elderly populations

as well as the emergence of new infectious diseases, such

as HIV/AIDS and the re-emergence of old ones such as

tuberculosis, cholera, polio and dengue fever, disease and

mortality patterns in populations of LMICs have been

changing in unprecedented ways. These countries are

largely faced with scarcity of adequate data for health

policy and planning, with the double burden of commu-

nicable and non-communicable diseases, with their health

systems still mainly ill-prepared to face the challenges of

quality care and affordable health care services, with a

sizeable proportion of their populations living in chronic

poverty and unmet basic needs, with no access to clean

water, and with inexistent or sub-standard sanitation

systems. Over the past 20 years or so, these compounding

situations have given rise to renewed interest in the

patterns of demographic and epidemiological profiles of

developing countries and whether existing theoretical

Global Health Action �
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perspectives in global health research can provide some

broad guidance. In response to those concerns, the United

States National Academy of Sciences organized two

workshops on the epidemiological transition in develop-

ing countries. One was in 1991 and led to the publication

of the workshop proceedings (4); another was convened in

2011 on the topic of epidemiological transition in sub-

Saharan Africa and resulted in a workshop summary (5).

These two workshops and resulting publications highlight

the continued interest in the epidemiological transition as

a broad research theme in global health.

This Special Issue of Global Health Action is timely

to reassess the epidemiological transition theory coined

by Omran over 40 years ago and to consider whether

it still serves the purpose it was intended for. In doing

so, this Special Issue contributes most directly to the fast-

growing literature on global health research in the field

of population health. It contains 12 articles including this

editorial, which provide the latest evidence and brings

forth issues related to the epidemiological transition, in

response to a call for papers by Global Health Action for

the Special Issue on ‘Epidemiological Transitions: Be-

yond Omran’s Theory’.

This editorial first gives an overview of the other 11

articles published in the Special Issue. These articles

review the original formulation of Omran’s theory and

its applications, reappraise its utility and relevance to

contemporary developing countries, and consider its

usefulness for current and future demographic and

epidemiological changes. Then, with reference to devel-

oping countries and African countries more specifically,

we discuss the inadequacies of theoretical perspectives �
demographic transition, epidemiological transition and

health transition � since these perspectives have gener-

ally been used to inform the understanding of global

health researchers regarding the multilevel influences on

population change and epidemiological landscape in

societies over time. Next, we propose a new framework

that is better suited for guiding and illuminating histor-

ical, contemporary and future demographic and epide-

miological changes in human populations, especially in

LMICs. Special reference is made of African countries

where individuals and populations, on average, have been

falling excruciatingly behind by most indicators of well-

being and development. Finally, we discuss ways in which

the new framework and consequent multilevel life course

data collection and analyses might inform understand-

ings on underlying mechanisms of demographic and

epidemiological changes and the responses of the health

system to them.

Together with the editorial, these articles cover the

several broad topics related to the epidemiological transi-

tion. The first three papers clarify the concepts of the

epidemiological transition in parallel with those of the

demographic and health transitions, followed by reviews

and empirical assessments of their relevance in Africa and

other parts of the developing world. My paper starts by

presenting similarities and differences between the three

perspectives of the demographic transition, the epidemio-

logical transition and the health transition (6). It then

considers seven specific conjectures emanating from these

perspectives and empirically tests each of them with time

series data covering 60 years of population change and

mortality statistics for all five regions and 57 countries of

Africa, along with cause-of-death data. It is shown that

existing concepts provide inadequate frameworks for

describing and understanding population health trends

in Africa in general and specifically in sub-Saharan

African countries. With the notable exception of island

African countries such as Mauritius and probably some

northern African countries, the overwhelming evidence

indicates that over the past 60 years, African countries have

not experienced any sustained shift from one epidemiolo-

gical regime to another nor seen demographic changes and

health improvements as predicted from the perspectives of

the demographic, epidemiological, and health transition,

in contrast to prevailing situations in other developing

countries outside of Africa.

In a review of published studies from 1971 to 2013

on mortality transition and associated epidemiological

changes in diverse contexts of LMICs, Santosa et al.

document substantial variation in empirical evidence

supporting and contradicting Omran’s original proposi-

tions, and underscore the critical role of social determi-

nants of health in contributing to deviations from these

propositions (7). They synthesize some new evidence of

such deviations, such as in Nauru where high mortality

from infectious diseases gave way to quite high mortality

from diabetes, circulatory disorders and accidents over

a short period without any appreciable increases in life

expectancy; in Mexico with overlapping burdens of

disease and an increasing trend of non-communicable

diseases at younger ages during 1922�1955 due to poverty

and unaffordability of healthcare; and in the native

Indian population in Canada following a different epide-

miological profile from the general population. They

stress the need for a new evidence-based framework

of patterns of changes in causes of death and disruptions

in health due to emerging risks, which focuses on the

underlying mechanisms and cause-specific mortality

changes that result.

Zuckerman et al. argue that from anthropological

and epidemiological perspectives, the original epidemio-

logical transition theory first formulated by Omran has

several limitations (8). Hence, they modify it within an

expanded evolutionary framework. They label the ‘first

epidemiological transition’ to coincide with the Neolithic

Period and the Agricultural Revolution, the ‘second

epidemiological transition’ to typify the Omran’s classic

formulation of the epidemiological transition theory,
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and the ‘third epidemiological transition’ to represent the

situation of emerging and re-emerging infectious diseases

occurring in the modern era. They do their cat-

egorization by using the hygiene hypothesis to explain

the increased incidence of chronic inflammatory diseases

(CIDs) such as allergic and autoimmune diseases or to

explain the emergence and re-emergence of infectious

disease rise in CIDs; the concept of a third epidemiolo-

gical transition is used to explain the increase in emerging

and re-emerging infections. Building from the socio-

ecological model recognizing that a broad array of

systems and interrelated determinants of health operate

either synergistically or antagonistically in modern epi-

demiology, they discuss the implications of their categor-

ization for the understanding of the complex and multiple

dimensions of health and disease over time as well as

for clinical practice, global health policies, and future

epidemiological research which can contribute to im-

proving population health.

Since the International Conference on Population

and Development in Cairo in 1994, the agenda of

sexual and reproductive health has been brought to the

forefront in women’s health in LMICs. Yet, with rising

aging populations and higher proportions of females

than males surviving to old ages, non reproductive health

conditions such as non-communicable diseases are be-

coming a fundamental public health concern in those

countries. Using the example of depression and Type 2

diabetes co-morbidity in India, Mendenhall and Weaver

establish that women are increasingly confronting these

diseases within the complexities of the full spectrum of

health concerns covering invariably communicable and

non-communicable conditions (9). They call into question

the existing paradigm of diseases categorization and

propose a movement away from the traditional distinc-

tions between ‘chronic’ and ‘acute’, ‘communicable’ and

‘non-communicable’ diseases; they make the case that in

fact these conditions often occur together in most

societies of LMICs. They echo the call for a move beyond

diseased-focused model in public health to new public

health paradigms rethought in light of the challenges of

aging populations. Mendenhall and Weaver argue that

women living in LMICs have distinctively unique experi-

ences as they face social and health problems compared

to women living in developed nations. They warn against

bias of research from high-income nations in construing

LMIC women’s experiences and contributing to knowl-

edge displaced from women’s social experiences or

policies and programs disconnected from the social,

economic, and cultural factors surrounding women’s

mental and physical health problems in LMICs often

due to socially-driven inequalities. They argue for a life

course approach encompassing the role of social and

economic determinants of health in women’s lifetimes.

Mendenhall and Weaver advocate an integrative ap-

proach that is health-focused as opposed to the disease-

focused approach which dominates clinics and public

health agendas as well as global health dialogues and

funding structures, as the co-occurrence of mental and

physical health problems gains recognition in the public

health agenda, a more nuanced understanding of socio-

cultural influences on women’s lifetime health is crucial.

Two studies focus on India. Yadav and Arokiasamy

assess the structural changes in the patterns of morbidity

and mortality in India for understanding India’s pro-

gress in epidemiological transition (10). They find struc-

tural changes in disease patterns concomitant with the

transformation in the age pattern of morbidity and

mortality. During the last four decades from 1970 to

2007, India moved quickly from the dominance of child

and adult mortality to a progressive phase with the

dominance of old age mortality. By the mid-1990s, the

burden of communicable diseases increased considerably

in adult and old ages. Using data from multiple sources,

they suggest that all geographical regions of India have

experienced a rise in morbidity accompanied with marked

fall in mortality, despite notable heterogeneity among the

states (e.g. highest morbidity rate of 255/1,000 persons in

Kerala and lowest morbidity rate of 33/1,000 persons in

poorer states of Jharkhand).

The secular decline of mortality in Kerala during the

last century set this Indian state apart from the others

and made Kerala a success story by most accounts.

Thomas and James examine the pattern of mortality by

cause of death and associated changes in human long-

evity in Kerala since the beginning of the 20th century,

to see if changes in mortality rates and causes of death

were characterized by a transition in mortality to the

adult ages and if there was a shift in the patterns of causes

of death from infectious to chronic, degenerative, life

style diseases (11). They find that the major reduction in

mortality occurred between 1951 and 1970 in Kerala.

They also suggest that there is an ongoing epidemiolo-

gical transition in the recent decades in Kerala whereby

more deaths due to non-communicable diseases such as

cardiovascular diseases, neoplasm, accidents and injuries

are occurring, than from infectious diseases and maternal

and child deaths.

Two studies are based on data from rural and urban

settings of Africa. The relevance of the theoretical pers-

pective of the epidemiological transition has been little

assessed in urban Africa. Masquelier et al. use a rich

database from monthly reports of deaths by cause (1900�
1907), published estimates (1931�1951) and micro data

from death registers (1976�2012) to summarize evi-

dence on trends in mortality by cause of death in

Antananarivo (Madagascar), to shed some light on the

timing and pace of the mortality decline as well as on

changes in cause-of-death patterns (12). They show that

the onset of the secular mortality decline in Antananarivo
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was ascribed to anti-parasitic and anti-microbial medi-

cine and that the health care system has played a crucial

role in mortality reduction in this urban setting despite

recurrent political crises and limited public resources.

From a theoretical perspective, Antananarivo has experi-

enced mortality falls, reversals and stalls over time, with

important setbacks particularly in the mid-1980s and the

coexistence of infectious diseases and nutritional defi-

ciencies with non-communicable diseases. It is only after

1990 that a sustained fall in mortality from infectious

diseases has been observed. Most deaths have been

captured in the vital registration system of this city as

far back as the 1960s in Antananarivo, and trends in

under-five mortality derived from death registers tend

to be consistent with estimates from Demographic and

Health Surveys (DHS) for the recent periods. Hence,

it is feasible to set up civil registration of death in major

African cities for monitoring changes in patterns of

mortality by cause and responses of the health care

system performance to health problems through health

interventions.

Migration and urbanization per se were not the focus

in classic formulations of theoretical perspectives of the

demographic transition theory or the epidemiological

transition theory. With over half of the world population

now residing in urban settings where natural increase

is playing an increasing role in population change and

distribution, the topic of migration and health in the

context of the epidemiological change has gained promi-

nence in recent years. Collison et al. take advantage of

the availability of longitudinal demographic and health

data on temporary rural�urban migration of rural resi-

dents from the northeast of South Africa, to analyze

trends in temporary migration and mortality and how

they are related over time in this setting (13). Temporary

migration is related to mortality from communicable

diseases, but this association is inconsistent over time.

For instance, there is a strong negative association be-

tween temporary migration of males and communicable

disease mortality early during the observation period;

in contrast, the association of temporary migration and

mortality turns positive in the latter part of the observa-

tion period. However, in this study of the evolution of

the relationship between temporary migration status

and causes of death where the permanent residents who

formed the baseline category were not necessarily a

homogenous group during the study period, several

selective processes including those directly related to

health could not be ruled out.

Two papers consider health policy priorities in the

context of epidemiological changes. The burden of

mental, neurological, and substance use disorders in

South Africa like in many LMICs has been increasing

over time, and co-morbidities between these disorders

and other diseases including HI/AIDS, diabetes, stroke,

and epilepsy make them a public health concern. Spe-

cific challenges face South Africa’s mental health system

and there is limited evidence on economic assessments

of mental health in sub-Saharan Africa. Jack et al.

summarize current understandings and highlights key

knowledge gaps on the direct and indirect costs of these

disorders and the cost-effectiveness of their treatment

interventions, and consider how mental health services

can be scaled up toward universal health coverage in

South Africa (14). Their review suggests that the most

cost-effective interventions incorporate mental health care

into primary care or community services without the

use of specialized workers. Such interventions are ap-

pealing in South Africa given the high and increas-

ing prevalence of these disorders and comorbid chronic

conditions.

Metta et al. provide a narrative review of how the

existing public policy environment, health system and

community actions are dealing with non-communicable

diseases in Tanzania (15). Like in many African coun-

tries, there is a lack of a policy for the rising burden of

non-communicable diseases within the existing health

care system in Tanzania. This hampers the development

and implementation of effective strategies for the pre-

vention and control of these diseases and their risk

factors at the individual, family and community levels.

Finally, one paper deals with data needs for research

on the epidemiological and demographic changes. Health

information is notoriously deficient in the vast majority

of developing countries, notably in Africa. To reliably

document and appraise epidemiological changes for

suitable health policy and planning in such settings, Byass,

de Savigny and Lopez propose a practical and strategic

approach to health information development. This ap-

proach focusses on a minimum dataset involving three

interweaved components (16). The first component entails

a continuous, reliable and unbiased documentation of age-

and sex-specific mortality by major causes of deaths in the

population using routine civil registration with vital

statistics that are enhanced with mortality surveillance

systems through verbal autopsy where necessary. They

provide supporting evidence of a growing capacity devel-

opment for producing and using cause-of-death data at

country and sub-national levels through sentinel mortality

surveillance systems such as the Health and Demographic

Surveillance Site (HDSS) data from the INDEPTH Net-

work with verbal autopsy or through sample registration

with verbal autopsy (SAVVY). In the absence of accurate

information on cause of death, verbal autopsy methods

for LMICs are becoming increasingly standardized,

adapted and simplified through machine coding of causes

of death. The second component is a biennial documenta-

tion of exposure to the top 10 major risk factors for the

leading causes of mortality by age and sex using popula-

tion-based nationally representative surveys such as the
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DHS being carried out since the late 1980s in these

countries. The third component consists of an annual

documentation of essential preventive and curative inter-

ventions for these major causes and risk factors at the

district-level within national health information systems.

These authors also discuss some critically important

questions to be addressed, including: the cost-effective

strategies for integrating these dataset within the capacity

development of national health information systems; the

methodological implications for upgrading national

health information systems to reliably and timely capture

epidemiological changes; and the ethical and political

issues to ensure sustainable improvements in national

health information.

Overall, this set of 11 articles provides a global and

quite representative picture of a range of topics of interest

to researchers, planners, policymakers and the interna-

tional community. These articles shed light on trends in

the changing disease and cause-of-death mortality pat-

terns, how policymakers may use or have been using

this information to make decisions about the priorities

for the health sector. All these papers have emphasized

the importance of collecting quality data on disease, mor-

tality by cause of death, and risk factors that contribute

to them. They have also highlighted the limitations of

existing theoretical perspectives.

Inadequacies of the demographic,
epidemiological, and health transitions for
global health research
Omran’s concept of the epidemiological transition is

situated at the confluence of the concept of the demo-

graphic transition (17) � which preceded it � and the

concept of health transition (18�20) � which followed it.

The common feature of the three frameworks is that

mortality transition is inherent to each of them. The

demographic transition embodied the mortality transi-

tion and the fertility transition, migration and other

demographic phenomena being generally treated as inter-

vening variables. The epidemiological transition is based

on the mortality transition of the demographic transition

and expands the scope of this transition framework by

incorporating the secular changes in disease patterns

in tandem with secular changes in mortality; mortality

decline is expected to trigger fertility decline generally

with some time lag from the onset of the mortality de-

cline. By and large and for all useful purposes, the health

transition remains an ambiguous concept, which in em-

pirical studies has been operationalized as an extension

or a revision of the epidemiological transition in low-

income countries (19), middle-income countries (18), and

high-income countries (20).

Notwithstanding their merits for the description of

demographic and epidemiological changes and disease

patterns in populations of Europe and North America

through the 1950s, the critiques over the years of these

frameworks in dealing with the complexity of changes in

the patterns of mortality and morbidity have revealed

their limitations. In essence, they are descriptive models

and not explanatory frameworks, and they cannot be

used either as a theory of general validity or as a technical

tool for health policy and planning, especially in most

environments of the developing world. This is the case

especially in sub-Saharan African countries (6). One

criticism of these ‘transition’ frameworks is their inflex-

ibility in stipulating a stage-wise linear approach, treating

the population as an undifferentiated unit and in an

oversimplification of the transition patterns, which do

not fit neatly into either historical periods or geographic

locations. This stage-wise approach to the demographic

transition, the epidemiology transition and the health

transition, has drawn the most criticism. The linear

progression they suggest is in question given a number

of variants describing at different spatial scales and

population sub-groups, the complexity of demographic

and epidemiological changes. Another criticism concerns

the timetable, thresholds and number of stages in the

‘transition’ frameworks. As we show below, there is a

need for different explanatory frameworks of complex

changes in health, disease and mortality for guiding

the development of data collection and methods of

analysis in research for action in health promotion and

health policy at the global, regional, national and local

levels.

Why should the demographic transition theory be

revisited?
The demographic transition is an interpretative descrip-

tion of historical changes in vital rates from high to

low mortality and fertility and the associated trends in

population growth in the process which began around

1,800 with declining mortality in Europe, in response to

industrialization characterized by inherently different

packages of social and economic factors. These secular

changes are accepted as a definite succession of stages:

during the pretransition stage, mortality and fertility

are high; during the transition stage, first mortality and

then fertility decline, causing a period of robust popula-

tion growth followed by a deceleration to slow popula-

tion growth, moving toward low fertility, long life and

population aging (17, 21�23).

The demographic transition and the epidemiologi-

cal transition (hence the health transition) stipulate

mortality decline as a precondition for fertility decline

(1, 17, 22, 24), thereby precluding the possibility that

mortality declines may not be followed, with a lag of

50 years or more generally assumed, by fertility decline.

But what will be the consequences if mortality declines

and fertility does not? This situation has been shown to

happen in several African countries and regions over the
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past 60 years of historically unprecedented mortality

reductions throughout the continent (6). The theoretical

perspectives of the demographic, epidemiological and

health transitions preclude this uncovered African situa-

tion. The data from Europe also showed that once

marital fertility had dropped by as little as 10%, the

decline spread rapidly whether or not infant mortality

had already declined (25). In fact, the demographic

transition in particular has not succeeded at predicting

levels of mortality or fertility or the timing of the fertility

decline in Africa. This is because the initial explanation

for the demographic behavior during the transition

tended to be ethnocentric, relying almost exclusively on

the contention that what happened to the now-developed

countries should happen to other countries in some

predictable fashion. This transition is expected to spread

to all parts of the world with a projected completion

of 2,100 (22). The influential preconditions in African

countries are considerably different from what they were

when the now-industrialized countries began their transi-

tion. Demographic transition theory is notoriously in-

appropriate for predicting or explaining past and future

trends in mortality, fertility and population growth,

especially in African regions and countries (6) and is

pretty much of no use for population policy. Prior to

undergoing the transition, few of the now-developed

countries had birth rates and death rates as high as those

of most African countries over the last 60 years and

currently for several countries. Internal economic devel-

opment emerged as a sufficient though not a necessary

cause of mortality and fertility reductions in industria-

lized countries; in contrast, prevailing conditions of

mortality declines in Africa resulted from foreign aid

coupled with public health measures and medical tech-

nology brought for disease prevention and control.

Moreover, the two elements which affected the onset

and sustainability of fertility reduction in developing

countries included government policy intervention and

new levels of communication in mass media.

The second critique has to do with the culture. There are

regional patterns, along cultural and linguistic lines, in

fertility and mortality patterns and life expectancy trajec-

tories among African countries. We found that these

African puzzling historical patterns occur in contiguous

areas and countries that are culturally similar (same

language, common ethnic background, similar lifestyles),

even though the levels of urbanization and economic

development are different. In particular, this applies to

HIV/AIDS given its regional mapping in Africa. The

health, disease and mortality patterns and population

change more broadly over the last 60 years in Africa

occurred in the context of widely differing political, social,

economic, and demographic conditions which are quite

distinct from those experienced by developed countries.

Finally, the demographic transition’s end-point is still

far from clear and remains debatable (26). The end-point

of the demographic transition was supposed to be an

older stationary and stable population corresponding

with replacement fertility of 2.1 children on average,

zero population growth, and life expectancies higher than

70 years. The expected stabilization of population and

convergence in birth and death rates has yet to emerge

(26), just as the three-stage demographic transition is

far from starting in many African countries (6).

Why should the epidemiological transition theory be

revisited?

The concept of the epidemiological transition was for-

mulated as a model for integrating epidemiology with

demographic changes in human populations (1, 2, 27).

The sequence of events marking these changes represents

an important trade-off between mortality and morbidity

as a result of the interaction between epidemiological and

demographic processes (28). There are several limitations

to this framework.

First, for a number of scholars (18, 19, 26, 29�42), the

epidemiological transition remains a conceptually weak

concept in describing and explaining the epidemiology

of population change. Paul Farmer has pointed out that

the epidemiological transition is a deeply ambiguous

framework when infectious diseases have remained so

omnipresent in the global health context (43).

Second, the epidemiological transition concept is ill

defined, and therefore cannot be put into operation

without ambiguity, given the main problem with identify-

ing the beginning of the epidemiological transition on

the basis of changes in cause-of-death patterns (20, 44).

Third, Omran’s epidemiological transition theory

has been criticized for being overly focused on mortality

and fertility at the expense of morbidity and its risk

factors, including an insufficient account of the role of

poverty in determining disease risk and mortality, espe-

cially in less developed countries (18, 20, 45, 46). This

criticism is reminiscent of the Omran’s concept draw-

ing on Notestein’s formulation of the demographic tran-

sition (17), just like other stage-wise formulations such

as the health transition.

Fourth, there is an overemphasis on mortality rather

than disease causality and morbidity, thereby failing to

understand the correlation between the causes of death

and the actual morbidity that people experience during

their lives (35, 36). Thus, the model of epidemiological

transition is compromised by the uncertain nature of

the mechanisms that drive progress through the transi-

tion lives (47, 48). It has been argued that the epidemio-

logical transition ‘fails to grasp the global nature and

the historical sequence of the mortality transition as it

spread’, and that it is ‘insufficiently epidemiological in
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that its focus was the changing causes of death rather

than the changing causes of patterns of illness’ (22: 160).

Fifth, the relative role and importance of infectious

diseases (IDs) and non-communicable diseases remain

unsettled (43, 47�51). On the one hand, Mackenbach (36)

asserts that ‘degenerative and man-made diseases’ is

a misleading term for conditions such as cancer and

cardiovascular diseases which have complex etiologies.

On the other hand, a recent debate has emerged on the

epidemiological transition regarding what should be

considered as ‘infectious diseases’ (52�55). Condrau

and Worboys (41: 153�154) argue that the importance

of infectious diseases as a cause of death in the 19th

century in England and Wales has been overstated and

conclude: ‘If infections were not the major causes of

death a century ago, then surely any major transition

is a chimera’. French scholars have vividly argued that

in France, the mortality increase hitherto ascribed to

cardiovascular diseases may have been an artifact of

cause-of-death misclassification of deaths due to ill-

defined causes once deaths are properly distributed at

least until 1925 (56). They based their contention on

their reconstitution of historical series of deaths classified

by cause of death on the basis of a constant definition

above and beyond the various revisions of the Interna-

tional Classification of Diseases (56). Put differently,

MartiInez and Gustavo (44: 543) raised the question

‘Transition . . . towards what?’. Weisz and Olszynko-Gryn

(49: 309) has noted: ‘If Omran essentially ignored chronic

disease in most of his work why did he bother including

it in his theory? . . . Omran was a bricoleur who liked

connecting everything he knew about a subject’. Not only

do some infectious diseases have chronic disease char-

acteristics, but infectious agents and related inflamma-

tory processes are also important in the etiology of a

number of chronic diseases and adverse outcomes (57)

and preventive programs (58).

Sixth, the epidemiological transition has been criti-

cized for failing to distinguish adequately the risk of dying

from any given cause or set of causes from the relative

contributions of the various causes of death to overall

mortality (59). As patterns of disease and mortality

change, there are changes in the relative contribution of

different causes to overall mortality that may not reflect

changes in actual risk (57). Heuveline et al. (60) have

shown that the people in the poorest quintile suffer

consistently higher mortality in all three of the major

categories of disease (i.e. Group I � Communicable,

maternal, perinatal and nutritional conditions; Group II

� Non-communicable diseases; Group III � Injuries)

used by the World Health Organization than those in

the richest quintile, most of the excess mortality being

primarily due to the higher risk of communicable diseases.

In Africa, both the relative contributions and the actual

risk of death from the major cause-of-death categories

vary widely across countries, even between countries in the

same region, as well as across population groups within a

country (61�64). Thus, the epidemiological transition

oversimplifies the patterns and relations among risk of

mortality, mortality causes, and life expectancy. As sub-

stantiated by recent developments in epidemiological meth-

ods, the patterns are clearly more complex than simply

declining mortality rates from infectious diseases and in-

creasing rates of death from non-infectious diseases (57).

The seventh criticism is that the resurgence of old

diseases and emergence of new diseases was not antici-

pated in the epidemiological transition. In fact, Omran

(2) emphasized the fact that whether infectious diseases

will ever be extinguished remains a question with a

regrettable answer. Indeed, the idea of an ‘epidemiologi-

cal transition interrupted’ has recently been proposed

and discussed (37, 38), disproving Omran’s epidemiolo-

gical transition conceived as a three-stage transition (1).

Our cross-examination of evidence from Africa (6) and

empirical evidence both historical and contemporary

from other studies (26, 37, 38, 43, 48, 51, 59) warns

against the operation of a smooth and uninterrupted

progression from stage one to stage three and beyond,

which was ultimately proposed by Omran (2).

Why should the health transition be revisited?

Several criticisms of the epidemiological transition just

identified apply to the health transition. Moreover,

there is no agreed upon definition of health transition or

its testable characterization in low-income countries,

and the concept can hardly be put into operation without

ambiguity (6). Omran (2: 99) stressed that ‘all of the

transitions involved in both the dependent and indepen-

dent variables are subject of epidemiological study and,

hence, are encompassed by the epidemiological transi-

tion. Epidemiology incorporates the scientific capacity to

analyze social, economic, demographic, health care,

technological and environmental changes as they relate

to health outcomes. Classifying all the changes in these

variables under the ‘‘health transition’’ would, however,

be confusing. Health is a dependent variable of epide-

miology, not vice-versa’. Building on the lessons from the

historical experiences of developed countries, much of

the decline in mortality in the late 18th century and

throughout the 19th century in Western countries pre-

ceded the development of modern medicine. For Cald-

well, the term ‘health transition’ refers to the driving

forces (cultural, social and behavioral change) of im-

provements in health, with relevance to circumstances

of poor economic growth found in many sub-Saharan

African countries. It does not address the impact of

economic growth and the introduction of modern

medicine in such improvements. But, just as one cannot

see changes in a society in a stage-wise perspective, so no

model can assume that the poor economic growth
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performance is homogenously invariant in Africa (e.g.

Equatorial Guinea is now considered by the World Bank

ranking as a high-income country). Chen et al. (65) also

challenged the usefulness of the health transition for

policy development.

All of these limitations of existing frameworks for

investigating demographic and health changes in the

epidemiological landscapes of countries around the

world, call for a look anew at ways to better understand

the mechanisms underlying the exposure to and occur-

rence of disease, illness, sickness, death and ensuing

phenomena.

Beyond the demographic, epidemiological
and health transitions: multilevel eco-
epidemiological life course framework for the
health, disease and mortality cross-continuum

Research traditions and general strategy

Building from prevailing research traditions in causality,

modeling, causal inference and counterfactuals (66�74),

health-related analytical frameworks (75�83), and theo-

retical perspectives just reviewed � demographic transi-

tion theory (17), epidemiological transition theory (1, 2)

and health transition (18, 19) � we propose a multilevel

eco-epidemiological life course framework for the health,

disease and mortality cross-continuum for deepening

understandings of the demographic and epidemiological

changes and multilevel responses of the health care

system to them, in the global health context. The

framework is depicted in Fig. 1.

This framework links together the mechanisms and

processes through which individual micro-level decisions

and behaviors, household and family meso-level char-

acteristics, and context-dependent macro-level environ-

ments that influence health and longevity aggregate to

macro-level demographic and epidemiological profiles,

trends and differentials in fertility, mortality, migration,

burden of disease and population health patterns in

human populations. Such a framework is designed to

help construct a precise understanding of these mechan-

isms for the formulation of research design, planning of

interventions and development of health policies which

will contribute to the development of healthy societies

and promote global health.

Among the many implications of population and

health research within a cross-continuum perspective

is the potential to improve understanding on how people

during their life course stay healthily free of diseases,

illness or sickness as well as how long people live over

time and space as population ages.

Distal and Macro-contextual Variables

Demographic
Environment 

and Pathology of 
the Environment

Preconceptional,
Conceptional and 
Multigenerational 

Environments

Institutional
Environment

and Capacity of
the Collectivity

Cultural,
Social and
Economic

Environments

Physical and
Climatic

Environments

Historical and
geo-political

Environments

Health
Systems and
Technology

Intermediate Variables at time T ≤ t-∆t

Lifestyles and behaviors 

Proximal Variables

Nutrition and standards of living Medical technology and health knowledge

General health
status and

functional heath
at time T≤ t-∆t

Physical
health status

and nutritional
status

at time T≤ t-∆t

Psychosocial and
mental health status at

time T≤ t-∆t

Response Variables

Illness, sickness, disease,
injury and death in human
populations at time T= t;

Measures of population
heath and burden of disease

at time T= t

Frailty, biology and
early life health-

related conditions
at time T≤ t-∆t

Fig. 1. Multilevel eco-epidemiological life course framework for the health, disease and mortality cross-continuum in human

populations.
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All indications are that the Millennium Development

Goals designed by the United Nations to improve the

health of the world’s poorest will not be met by 2015 (84),

most likely not even by the end of this century in most

African countries if current trends continue (85).

In a global context of progresses in human longevity

and life expectancy, changes in morbidity and disability

trends and secular falls in mortality are expected. The

idea that populations’ health and disease profiles just as

individuals’ health and disease patterns change over time

because common diseases have their roots in changes in

geography, socioeconomic contexts, social norms, culture,

socioeconomic, institutional settings, medical contexts,

lifestyle factors, and multifaceted environments of human

life, makes sense in preventive medicine (86, 87) and is

supported by the new public health (88).

Cross-continuum of health, illness, sickness, disease,
and death

Given the multiple dimensions of health (3) and the

need for improving the accurate of measuring, report-

ing, and interpreting the health state of individuals and

populations (86, 87), we propose a framework which

articulates the nested structure of influential factors of

individual health or population health across the health

continuum. This health, disease and mortality cross-

continuum framework embodies the continuously varying

multilevel eco-epidemiological contexts of exposure to

and occurrence of illnesses, sicknesses, diseases, and

deaths of individuals nested in local or national popula-

tions. The time dimension is factored throughout the

framework within the life course perspective (70�82).

The notion of continuum has been incorporated in

many dimensions of population health and health care.

For instance, the continuum of care is a concept involv-

ing an integrated system of care that guides and tracks

patient over time through a comprehensive array of

health services spanning all levels of intensity of care

(77). The definition of the health/disease boundary being

inevitably arbitrary (89), there needs to be measures

for illness, sickness, disease along a continuum from con-

ception to death in specific contexts, so as to capture

the epidemiological profiles of populations. Progress

toward preventing premature deaths across the lifespan

and alleviating the burden of disease on populations of

developing countries and those of sub-Saharan Africa in

particular where such burden is greatest for preventable

diseases, requires a better grasp on what are the illnesses,

sicknesses, diseases and causes of death encountered

by individuals in these populations. This is of paramount

importance in many developing countries where culture

and perceptions still play a major role in reporting and

documenting diseases, disabilities and deaths, so that the

burden of disease tends to be heavily underestimated by

standard measures of health and disability.

The complexities of what constitutes a disease cannot

be underestimated and discussing this requires careful

distinction among related, but distinct concepts of illness,

sickness, disease and death, on the birth-to-death con-

tinuum during the life course across space and time (90).

The dictionary of epidemiology (91) defines them follow-

ing Susser (90) who proposed some useful definitions of

these concepts: disease is a physiological or psychological

dysfunction; illness is a subjective state of the person who

feels aware of not being well; sickness is a state of social

dysfunction or a role that the individual assumes when ill.

Disease progression is often taken to be reflected in the

accumulation and severity of symptoms.

From these definitions, illness refers to the subjective

sense of feeling unwell; illness does not define a specific

pathology, but refers to a person’s subjective experience

of it, such as discomfort, tiredness, or general malaise

(92). Cultural background influences the way a patient

reports symptoms. Susser applied the term sickness to

refer to socially and culturally held conceptions of health

conditions (e.g. the dread of cancer, the stigma of mental

illness, misconceptions about HIV/AIDS), which in

turn influence how the patient relates to his or her health

status and to the health care system. The social percep-

tions of a disease may affect the extent to which a

condition is concealed, may modify the ways a patient

perceives his symptoms, and may affect the likelihood

of seeking care irrespective of its affordability in the

traditional or modern health care systems. Cultural

norms and practices likewise complicate the drawing

of the boundary between disease and non-disease, since

disease implies a focus on pathological processes that

may or may not produce symptoms and that result in

a patient’s illness (92). In the ‘biomedical model’ of

disease which focuses on pathological processes and on

understanding, diagnosing, and treating the physical

and biological aspects of disease, there is a great potential

of attribution error and misspecification of disease based

on the patient’s symptoms. Moreover, there have been

changes over time in cut-points for what is a normal

value or ‘normal’ when measuring health of people to

determine individuals who have a disease and those who

do not have a disease. For instance, the cut-points for

defining hypertension have changed over time. Prehyper-

tension, a classification for cases where a person’s blood

pressure is elevated above normal but not to the level

considered to be hypertension (high blood pressure) was

redefined in 2003 to be blood pressure readings with

a systolic pressure from 120 to 139 mm Hg or a diastolic

pressure from 80 to 89 mm Hg. This implied revisions of

past trends in prevalence of hypertension and increased

the incidence and prevalence of hypertension and the

associated treatment costs to individuals and the health

care system, as most people eventually become hyperten-

sive as they age. It is estimated that more than half of
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people over age 60 and approximately three-quarters

of people over age 70 have hypertension. Since most

biological measurements of risk factors of non-commu-

nicable diseases produce a continuous range of values

(e.g. blood pressure, body mass index), a cut-point on

each of these scales has to be chosen to divide the

‘normal’ from the ‘abnormal’ results among a range

of findings, which vary from definitely abnormal to

definitely normal. Nutritionally, abnormality occurs at

both ends of a continuum as being underweight and

being overweight are both unhealthy.

The complexity of the relationship between health

and illness has inspired important discussions of the

nature of medicine and disease (92, 93). The World

Health Organization provides a commonly used defini-

tion of health: ‘the state of complete physical, mental,

and social well-being and not merely the absence of

disease’ (94). This definition emphasizes the importance

of physical, mental, and social health, suggesting that

a breakdown or shift in any of these components may

result in poor health but not necessarily disease. It

encourages researchers to move away from simply

equating health with the absence of clinical disease.

This definition also allows health to be culturally defined

and experienced by individuals within their cultural

systems (95). In other words, illness categories and

conditions resulting in poor health may vary between

populations. The processes of demographic and epide-

miological changes and their responses are also contin-

uous through time, reflexive because a change in one

component is eventually altered by the change it has

induced in other components of these processes, and

behavioral since these process involve human decisions in

the pursuit of goals of living a long and healthy life

as a fundamental aspect of human development, with

varying means and conditions over time and space. The

set of illnesses suffered by individuals and populations

at a particular time and the process from individual good

health to death or from population good health to

mortality, are never the same at the next time while

continuously connected. Abrupt changes may be more

easily perceived than those that take place more slowly

over a longer period of time, and these processes are

essentially in a continuous state of flux. As a result, the

subject has a frightening complexity and intricacies in

developed and developing countries alike. In the former,

despite massive and often accurate historical and con-

temporary data on these processes, a number of theore-

tical and substantive questions remain a matter of debate

(51�59). In the latter, the lack of accurate data and

studies has been a deterrent to attempting a good picture

of the changing contexts of these processes, especially in

the African context. The expectation that various devel-

oping countries including African countries go through

stages and transitions in population structure and health

shaped by changes in fertility and mortality by cause of

death as they progress toward fuller industrialization as it

was documented in now-developed countries of Europe

and North America, has not been materialized in many

African countries and regions over the last 60 years where

infectious diseases remain the predominant causes of

illness and death (61, 62, 6).

Distal, intermediate, proximal, and outcome

variables

In the first half of the 20th century, scientific conceptions

of causation underwent radical change (66), which has

continued to date (67�76). In physics, the development of

quantum mechanics led to an acceptance of indetermin-

ism and a rejection of classical concepts of cause and

effect; in biology, biostatistics, and the social sciences,

there was increasing acknowledgement of the complexity

of natural phenomena and the need for a broader concept

of causation, which saw causes as multifactorial rather

than as a single agent or event. There was also greater

acknowledgement of the limitations of scientific mea-

surement and the need to deal with uncertainty about

causal mechanisms. Similarly, multilevel and multifactor-

ial causes are involved in the production of health and

diseases, and the idea of promoting better health involves

tracking the courses of specific diseases. We argue that

the continuing rise of chronic infectious diseases and

non-communicable diseases usually occurs in a context of

uninterrupted interactions between and among commu-

nicable and non-communicable diseases across the life

course of individuals and communities in developing

countries. A multilevel eco-epidemiological model within

a life course perspective that captures the health and

disease cross-continuum model is better suited for health

research in environments typical of those of the vast

majority of LMICs.

This perspective recognizes multiple and interrelated

levels of causation, offering the possibility for models

that are more integrated rather than fragmented. The

implication of this framework for research and practice

designed for health improvements has three pillars. The

first is the life course perspective which requires thinking

in terms of changes in causal pathways across the life

span when considering health and disease patterns in

human populations. Second, the causal models on which

to rely must allow for multiple levels of determinants

acting in complex and interrelated ways, often synergis-

tically or with feedback loops or reciprocal lines of

causality, given the interactions among diseases. Further-

more, we consider that higher-level determinants may

have emergent properties above and beyond the aggregate

of their constituent parts. Finally, when considering the

multiple levels of this life course eco-epidemiological

model, we rely on the understanding that disease occurs

in individuals, but interventions can occur at any level,
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including individual-level, family-level, community-level,

resulting in healthy people in healthy communities.

This perspective sees the whole range of determi-

nants as integral to individual, family, community and

national health and well-being. Such life course eco-

epidemiological model, akin to the modern ecological

model of public health practice, stresses the multiple

dimensions that constitute our lives, relationships, and

environments, hence contributing to wellness or disease,

disability and death along the health, disease and mor-

tality cross-continuum in human populations.

Distal and macro-contextual variables (multilevel 4).

A distal factor is a factor distant in time to the event-

outcome. Distal-level variables include stable disposi-

tional variables and environments that predate the

intermediate and the (immediate) proximal contexts.

It has been shown that environmental processes influen-

cing the propensity to disease in adulthood operate

during the preconceptional, conceptional/fetal, infant

phases of life, and throughout the life course. Distal

variables include the various environments which protect

from or expose to various health-related outcomes: 1)

preconceptional, conceptional, and multigenerational

environments (80, 81, 96�99); 2) institutional environ-

ment and capacity of the collectivity (100, 101); 3)

demographic environment and pathology of the environ-

ment (86, 87, 102); 4) cultural, social, and economic

environments (86, 87); 5) physical and climatic environ-

ments (102); 6) historical and geopolitical environments

(6); and 7) health systems and technology (103, 104).

The idea that social conditions are root causes of disease

and health of populations originated from McKeown

(105, 106) over half a century ago, and the World Health

Organization followed suit only recently by creating a

Commission on Social Determinants of Health (107).

McKeown’s thesis states that the enormous increase in

population and dramatic improvements in health that

humans have experienced over the past two centuries

owe more to changes in broad economic and social

conditions than to specific medical advances or public

health initiatives.

Intermediate variables (multilevel 3). An intermediate

variable in a causal pathway is a variable that causes

variation in the response variable and is itself caused to

vary by the distal variables (108). Intermediate variables

include: 1) nutrition and standards of living (109); 2)

lifestyle and behaviors (102); and 3) medical technology

and health knowledge (102�104).

The proximal-level variables (multilevel 2). They in-

clude the immediate settings, contexts, or conditions

prevailing prior to the occurrence of the outcome of

interest. A proximal factor is a factor close in time to the

event or onset of the behavior of interest as outcome

variable. Proximate variables include: 1) frailty, biology,

and early life health-related conditions (104, 110, 111); 2)

general health status and functional health (102, 111); 3)

physical health status and nutritional status (102, 109);

and 4) psychosocial and mental health status (112).

The response variables (multilevel 1). They may include

both individual-based measures (illness, sickness, disease,

injury, and death) as well as measures of population health

and burden of disease.

The intermediate variables are determined by the

groups of distal factors, including the demographic

environment (e.g. population density, urbanization,

rural�urban migration, population composition, popu-

lation structure by age and sex); the capacity of the

collectivity (e.g. agricultural and food security); the

cultural and social environments (e.g. ethnicity, means

of communication such as telephone and cellular phones,

norms and practices that have bearing on health and

survival in the life course); the economic environment

(e.g. per capita gross domestic product, consumer price

index, national macroeconomic and microeconomic foun-

dations, fiscal policies); the physical and public health

environments (e.g. improved measures of hygiene, sani-

tation, water access, preservation of the environment);

and the health system and technology (e.g. health services,

infrastructure and equipment, skilled personnel and

quality of care).

Changes in intermediate variables (nutrition and

standards of living, lifestyles and behaviors, medical

technology and health knowledge including access to

and quality of health services) are mostly responsible for

the improvements in survival and longevity in contem-

porary societies just as they accounted for most of the

reductions of mortality and increases in life expectancy

in developed countries. The technological advances in

prevention and treatment of communicable, maternal,

perinatal, and nutritional conditions responsible for the

majority of deaths have significantly impacted the role

of these factors in mortality declines and health improve-

ments over time.

Nonlinearity in the epidemiology of complex health

and disease processes

Nonlinearity in the epidemiology of complex health

and disease processes is well documented (113). Around

the world, it is not infrequent to see during a visit at

a health clinic that many patients will come with multiple

conditions, both infectious and chronic or communica-

ble and non-communicable. So, the concept of the cross-

continuum of health, disease, and mortality proposed

here is both conceptually and empirically appealing.

This cross-continuum is chronologically spanning the

period from the beginning to the end (for human life) or

for a societal health burden (since there is always in a

society some degree of health problems, being commu-

nicable, non-communicable, or injuries) and with prob-

ability varying from 0 to 1. Therefore, it is possible to
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develop standardized indicators along the health, disease,

and mortality cross-continuum for each society so that

they can allow international comparisons. Indeed, var-

ious health states are the outcomes ranging from

complete absence of ill-health to demise as part of the

continuum of health burden (from 0 to 1 on the prob-

ability scale) and result from multilevel determinants

and consequences at the micro, meso, and macro levels

of each society.

The discontinuity in health states is an empirical

matter rather than a conceptual or theoretical issue. In

particular, any measure of health state is at least in part

a reflection of social, cultural, bio-behavioral, economic,

physical, and medical influences within the broad con-

text of risk, protective and resilience factors forming a

continuum of multilevel states and renewal processes

in the nonlinear and dynamic epidemiology of population

change.

Data needs to meet the challenges of,
and health sector responses to, the cross-
continuum of health, disease, and mortality
The proposed framework provides a methodological

foundation for designing data collection and conduct-

ing analysis of experiments and quasi-experiments as

well as probabilistic samples for capturing the changi-

ng demographic and epidemiological profiles of national

populations and responses from the health sector to

these changes. This framework is multidisciplinary and

cut across panoply of theories in fields including econom-

ics, environment, climatology, physical and environment

sciences, social and biomedical sciences; it is trans-

theoretical. It also embraces the life course perspective

given the fact that for most chronic conditions and dis-

eases, their development until they reached the disease

state proceeds over years or decades. It is also increasingly

established the influences of early life conditions on

later life health and survival, along this cross-continuum

framework.

The variability in the availability and quality of data

on mortality statistics, health and aging and cause of

death, and the use of different frameworks for conducting

research have invariably produced inconsistent and even

contradictory perspectives on change and thus on the

implications of health assessments for health policy.

There are growing numbers of datasets spanning multi-

ple time periods in LMICs, and researchers are beginning

to face the challenges of how to incorporate this long-

itudinal dimension into their studies in order to capture

any significant change over time. Implementing simul-

taneously comparative and longitudinal models to such

repeated cross-sectional data should provide insightful

understanding on the spatial effects that operate at

different levels to influence health outcomes and social

change. By using the proposed framework for assessing

demographic and epidemiological changes, it is possible

to collect, analyze and use comparable and high quality

data on communicable and non-communicable diseases,

accidents and other disabilities. Such endeavor will have

implications for the demand for health care, for the types

of new health care delivery systems and human resources

required for disease prevention and health promotion, and

for their costs. Available evidence indicates that Africa in

general and sub-Saharan Africa in particular constitutes

the poorest and least developed regions in the world with

the heaviest burden of disease irrespective of indicators

used.

Recent patterns and trends of urban growth in devel-

oping countries indicate that over half of the world’s

total population now lives in urban settings. In many

developing countries, the contribution of natural growth

to the urban to rural growth differential is higher and

is seriously outstripping the capacity of most cities to

provide adequate services for their citizens and the

deteriorating living conditions of the urban poor. The

challenges of achieving sustainable urban development

will be particularly formidable in Africa. In the coming

decades, the world’s rapid urbanization will be one of

the greatest challenges to ensuring human welfare and

a viable global environment. According to current esti-

mates, cities occupy 4% or less of the world’s terrestrial

surface, yet they are home to almost half the global

population, consume close to three-quarters of the

world’s natural resources, and generate three-quarters

of its pollution and wastes (114). New data collection

efforts within the framework proposed here should be

designed so as to make progress at understanding the role

of migration in population health patterns. Such progress

which has been hampered by serious methodological

issues, paramount among which are: the lagged effects

of migration on health, disease, and mortality patterns

and differentials between rural and urban settings; the

interactions between demographic and epidemiological

responses, including interactions of migration patterns

with concurrent changes in the demographic and epide-

miological profiles of populations; and the effects of

political shocks and social crises which are historically

adamant in most African countries and hamper health

development by perpetuating vulnerabilities in popula-

tions and insubstantialities of institutions.

With the availability of most standard software suites

(e.g. SPSS, SAS, and R), estimation of complex models

using this framework is now possible in most research

environments globally.

Conclusions
The epidemiological transition has been useful in laying

out an overarching perspective on changing demographic

and diseases patterns in developed countries at least

through the 1950s. Its various criticisms suggest that it is
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relevant as a way of describing and understanding to

some extent the relation among disease and mortality

patterns in the course of population change in Western

societies until the 1950s, rather than as a universal des-

cription or prediction regarding population health pat-

terns enlightening to the formulation of health policies

in contemporary societies or in developing countries. The

historical and contemporary demography and epidemiol-

ogy of these countries are quite distinct from historical

experiences of the Western societies. Moreover, they are

faced with enormous and unprecedented disease burdens

in tandem with ill-equipped, poorly funded and often

dysfunctional health care system in social contexts where

the family largely remains the sole source of social

security and health insurance for the majority of people

faced with disease and risks of premature death.

In his Inaugural Address on the 20th of January 1949,

US President Harry S. Truman noted: ‘. . . More than half

the people of the world are living in conditions approach-

ing misery. Their food is inadequate. They are victims

of disease. Their economic life is primitive and stagnant.

Their poverty is a handicap and a threat both to them

and to more prosperous areas. For the first time in

history, humanity possesses the knowledge and skill to

relieve the suffering of these people’. Over 60 years since

this Address, few people will question the maxim that

humanity has failed the vast majority of populations

in Asia, Latin America and Africa. Why are poverty,

malnutrition, disease and suffering, which are all avoid-

able given the proven interventions and measures which

have created healthy environments for living, still ram-

pant in so many societies of the developing world? The

11 articles in this Special Issue coupled with the editorial,

have clarified important aspects of the answer to this

question posed to the conscience of humanity and there

are specific proposals for action made in each article:

equipped with this new knowledge and the proposed

framework in global health, the words of President

Truman should not continue to largely fall on deaf ears

of the international community.
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Barthélémy Kuate Defo

14
(page number not for citation purpose)

Citation: Glob Health Action 2014, 7: 24804 - http://dx.doi.org/10.3402/gha.v7.24804

http://www.globalhealthaction.net/index.php/gha/article/view/24804
http://dx.doi.org/10.3402/gha.v7.24804


modern epidemiology: personal reports from those who were

there. New York: Oxford University Press; 2007, pp. 71�92.

59. Gage TB. Are modern environments really bad for us?

Revisiting the demographic and epidemiologic transitions.

Am J Phys Anthropol 2005; 48: 96�117.

60. Heuveline P, Guillot M, Gwatkin DR. The uneven tides of the

health transition. Soc Sci Med 2002; 55: 313�22.

61. Feachem RG, Jamison DT, eds. Disease and mortality in sub-

Saharan Africa. New York: Oxford University Press; 1991.

62. Jamison DT, Feachem RG, Makgoba MW, Bos ER, Baingana

FK, Hofman KJ, et al. Disease and mortality in Sub-Saharan

Africa. 2nd ed. Washington, DC: The World Bank; 2006.

63. United Nations, Department of Economic and Social Affairs,

Population Division (2012). Changing levels and trends

in mortality: the role of patterns of death by cause (United

Nations publication, ST/ESA/SER.A/318). New York: United

Nations.

64. Kuate Defo B. Areal and socioeconomic differentials in infant

and child mortality in Cameroon. Soc Sci Med 1996; 42:

399�420.

65. Chen LC, Macfarlane S, Jones DA. Health transition:

from research to policy? World Health Stat Q 1998; 51:

137�43.

66. Parascandola M. The epidemiologic transition and changing

concepts of causation and causal inference. Rev Hist Sci 2011;

64: 243�62.

67. Karhausen LR. Causation: the elusive grail of epidemiology.

Med Health Care Philos 2000; 3: 59�67.

68. Morgan SL, Winship C. Counterfactuals and causal infer-

ence: methods and principles for social research. Cambridge:

Cambridge University Press; 2007.

69. Pearl J. Causality: models, reasoning, and inference. 2nd ed.

Cambridge: Cambridge University Press; 2009.

70. Spirtes P, Glymour C, Scheines R. Causation, prediction, and

search. 2nd ed. Cambridge: The MIT Press; 2000.

71. Rubin DB. Causal inference using potential outcomes: design,

modeling, decisions. J Am Stat Assoc 2005; 100: 322�31.

72. Shadish WR, Cook TD, Campbell DT. Experimental and

quasi-experimental designs for generalized causal inference.

Boston, MA: Houghton Mifflin; 2002.

73. Kalbfleisch JD, Prentice RL. The statistical analysis of failure

time data. 2nd ed. Hoboken, NJ: Wiley; 2002.

74. Rizopoulos D, Lesaffre E. Introduction to the special issue on

joint modelling techniques. Stat Methods Med Res 2014; 23:

3�10.

75. Koopman JS, Lynch JW. Individual causal models and

population system models in epidemiology. Am J Public

Health 1999; 89: 1170�4.

76. Krieger N. Epidemiology and the web of causation: has anyone

seen the spider? Soc Sci Med 1994; 39: 887�903.

77. Evashwick C. Creating the continuum of care. Health Matrix

1989; 7: 30�9.

78. Cummins S, Curtis S, Diez-Roux AV, Macintyre S. Under-

standing and representing ‘place’ in health research: a rela-

tional approach. Soc Sci Med 2007; 65: 1825�38.

79. Hertzman C, Power C. Health and human development:

understandings from life-course research. Dev Neuropsychol

2003; 24: 719�44.

80. Maklakov A, Lummaa V. Evolution of sex differences in

lifespan and aging: causes and constraints. Bioessays 2013; 35:

717�24.

81. Misra DP, Guyer B., Allston A. Integrated perinatal health

framework: a multiple determinants model with a life span

approach. Am J Prev Med 2003; 25: 65�75.

82. Harris KM. An integrative approach to health. Demography

2010; 47: 1�22.

83. Mosley WH, Chen LC. An analytical framework for the study

of child survival in developing countries. Popul Dev Rev 1984;

10: 25�45.

84. World Bank (2011). Global monitoring report 2011: improving

the odds of achieving the MDGs. Washington DC: The World

Bank.

85. Kuate Defo B. The importance for the MDG4 and MDG5 of

addressing reproductive health issues during the second decade

of life: review and analysis from time series data of 51 African

countries. Afr J Reprod Health 2011; 15: 3�21.

86. Rose G. Sick individuals and sick populations. Int J Epidemiol

1985; 14: 32�8.

87. Rose G. Strategy of preventive medicine, with commentary

by Kay-Tee Khaw and Michael Marmot. Oxford: Oxford

University Press; 2008.

88. Baum F. The new public health. 3rd ed. Oxford: Oxford

University Press; 2011.

89. Gluckman P, Hanson M. Living with the past: evolu-

tion, development, and patterns of disease. Science 2004;

305: 1733�6.

90. Susser MW. Causal thinking in the health sciences. New York:

Oxford University Press; 1973.

91. Last JM, ed. A dictionary of epidemiology. New York: Oxford

University Press; 1988.

92. Wikman A, Marklund S, Alexanderson C. Illness, disease,

and sickness absence: an empirical test of differences between

concepts of ill health. J Epidemiol Community Health 2005;

59: 450�4.

93. Hausman DM. Measuring or valuing population health: some

conceptual problems. Public Health Ethics 2012; 5: 229�39.

94. World Health Organization. Preamble to the Constitution of

the World Health Organization as adopted by the Interna-

tional Health Conference, New York, 19�22 June 1946; signed

on 22 July 1946 by the representatives of 61 States (Official

Records of the World Health Organization, no. 2, p. 100) and

entered into force on 7 April 1948. Available from: http://www.

who.int/about/definition/en/

95. Hruschka DJ. Culture as an explanation in population health.

Ann Hum Biol 2009; 36: 235�47.

96. Pongou R. Why is infant mortality higher in boys than in girls?

A new hypothesis based on preconception environment and

evidence from a large sample of twins. Demography 2013; 50:

421�44.

97. Bharadwaj P, Lakdawala L. Discrimination begins in the

womb: evidence of sex-selective prenatal investments. J Hum

Resour 2013; 48: 71�113.

98. Bianchi S. A demographic perspective on family change. J Fam

Theory Rev 2014; 6: 35�44.

99. Mare RD. A multigenerational view of inequality. Demogra-

phy 2011; 48: 1�23.

100. Siddiqi A, Hertzman C. Towards an epidemiological under-

standing of the effects of long-term institutional changes

on population health: a case study of Canada versus the

USA. Soc Sci Med 2007; 64: 589�603.

101. World Bank (2012). World development report 2012: gender

equality and development. Washington, DC: The World Bank.

102. Kunitz SJ. The health of populations: general theories and

particular realities. New York: Oxford University Press; 2007.

103. Inhorn MC, van Balen F, eds. Infertility around the world: new

thinking on childlessness, gender, and reproductive technolo-

gies. Berkeley: The University of California Press; 2002.

104. Mirea L, Yang J, Paterson AD, Shah V, Bassil KL, Lee SK,

et al. Relationship of mode of conception and sex concordance

with mortality/morbidity in preterm twins. Twin Res Hum

Genet 2013; 16: 985�93.

Cross-continuum of health, disease and mortality

Citation: Glob Health Action 2014, 7: 24804 - http://dx.doi.org/10.3402/gha.v7.24804 15
(page number not for citation purpose)

http://www.who.int/about/definition/en/
http://www.who.int/about/definition/en/
http://www.globalhealthaction.net/index.php/gha/article/view/24804
http://dx.doi.org/10.3402/gha.v7.24804


105. McKeown T. The origins of human disease. Oxford: Blackwell;

1988.

106. McKeown T. The role of medicine: dream, mirage or nemesis.

Oxford: Blackwell; 1979.

107. Irwin A, Valentine N, Brown C, Loewenson R, Solar O, Brown

H, et al. The commission on social determinants of health:

tackling the social roots of health inequities. PLoS Med 2006;

3: e106. DOI: 10.1371.

108. Robins J. The control of confounding by intermediate vari-

ables. Stat Med 1989; 8: 679�701.

109. Fogel RW. New findings on secular trends in nutrition

and mortality: some implications for population theory. In:

Rosenzweig M, Stark O, eds. Handbook of population and

family economics. Amsterdam: Elsevier; 1997, pp. 433�81.

110. Nobile A. Male excess mortality between biology and

culture. In: Pinnelli A, Racioppi F, Rettaroli R, eds. Genders

in the life course. New York: Springer Science�Business

Media; 2007, pp. 249�81.

111. Fries JF. Compression of morbidity revisited: frailty, heart

disease, and stroke � the compression of morbidity paradigm.

Am J Prev Med 2005; 29: 164�8.

112. Prince M, Patel V, Saxena S, Maj M, Maselko J, Phillips MR,

et al. No health without mental health. Lancet 2007; 370:

859�77.

113. Philippe P, Mansi O. Nonlinearity in the epidemiology of

complex health and disease processes. Theor Med Bioeth 1998;

19: 591�607.

114. Redman CL, Jones NS. The environmental, social, and

health dimensions of urban expansion. Popul Environ 2005;

26: 505�20.
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