
Public Health Classics

This section looks back to some ground-breaking contributions to public health, reproducing them in their original
form and adding a commentary on their significance from a modern-day perspective. John C. Caldwell reviews the
1971 paper by Abdel Omran on the epidemiological transition. Extracts from the original paper are reproduced, by
permission, from The Milbank Memorial Fund Quarterly.

Population health in transition
John C. Caldwell1

Until recent times most deaths were caused by
infectious diseases, degenerative diseases, or vio-
lence. Let us ignore violent deaths, as they can occur
at any age. Infectious diseases are a threat from the
day of birth and, indeed, the very young are most
susceptible to their attack. People die of degenerative
diseases at older ages because it usually takes time for
the body to degenerate and there is little else to die
from, though they must eventually die of something.
What happened in the mortality transition was the
conquest of infectious disease, not a mysterious
displacement of infection by degeneration as the
cause of death. The resulting demographic transition
with its changing age of death and the existence of
large numbers of people afflicted with chronic
degenerative disease (rather than life-threatening
infectious disease) is important for planning health
services and medical training, which is the current
focus of the burden of disease approach.

Why did Abdel Omran’s essay (1) have such an
impact on the public health community, an impact with
echoes of Malthus’s views on population? There are
certain similarities to The First Essay ofMalthus in 1798:
Omran firmly stated a number of propositions, which
wereonlysparinglyspelledoutandbuttressedby limited
references.Also, he republished the paper several times
although, unlike Malthus, his additions were largely
limited to applying the thesis to the United States and
suggesting a fourth stage (2). Omran postulated the
displacement of pandemics by ‘‘degenerative andman-
made diseases’’ without explaining what was meant by
the latter, but in 1982 he specified that it included
‘‘radiation injury, mental illness, drug dependency,
traffic accidents, occupational hazards’’ (2).

The public health community was undoubtedly
attracted by the prospect of combating man-made
diseases: what human activity could create, human
activity could correct. The other attraction was the
suggestion that somehow degenerative and man-

made diseases had replaced infectious ones, which
presented a picture of combat between warring
camps of disease into which the health professionals
could throw themselves. Omran did in places relate
this replacement to mortality decline and changing
age structures, though he touched upon age structure
only very lightly and usually treated a population as an
undifferentiated unit. This approach was central in
giving the paper such force.

Omran added strength to his argument by
segmenting the epidemiological transition into
periods with different mortality patterns and disease
levels. Thomas McKeown also did this, though only
his first two historical papers (3, 4) were published
before Omran’s.

The other form of segmentation Omran used
was numbered propositions, to which we now turn.
Proposition One, ‘‘that mortality is a fundamental
factor in population dynamics’’, has always been
agreed: in all demographic transition theories it is the
prior decline in mortality that in due course
precipitates the fertility decline. It is true that for
decades after the Second World War demographers
gave more attention to the causes and nature of the
fertility decline than to those of the mortality decline,
though they stressed that such attention was
necessary because of the preceding unforeseen steep
mortality decline in developing countries. The
importance of Omran’s and McKeown’s work is
that they drew attention to this imbalance.

The core of Proposition Two, ‘‘During the
transition, a long-term shift occurs in mortality and
disease patterns’’ is clear, but the subsequent excursion
into the determinants of the transition is subject to the
same criticisms as have been levelled at McKeown’s
work. The ascription of the 19th-century Western
mortality decline primarily to ecobiological and
socioeconomic factors (McKeown said nutrition),
the argument that ‘‘the influence of medical factors
was largely inadvertent’’, and the implication that the
struggle against infectious disease was unimportant
after the turn of the century, are all contestable. These
conclusions were largely drawn from the mortality
statistics of Sweden and England and Wales. The
problem with relegating the 20th century to unim-
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portance is that it accounts for 66% of the total
mortality decline between 1800 and 1971 in England
and Wales and 54% in Sweden, much of which can
probably be attributed to the reduction in infectious
diseases. There are also difficulties about 19th-
century chronology. In both countries mortality fell
quite rapidly between 1800 and 1840, more slowly
between 1840 and 1870 (in England hardly at all), and
fastest in the last three decades of the century. The
improvement between 1800 and 1840may have been
partly propelled by improvements in personal
hygiene. Of the ensuing mortality decline from
1840 to the end of the century, 86% in England and
Wales and 67% in Sweden occurred after 1870. This
was the period when advances were made in the
treatment of water, the provision of sanitary services,
the removal of waste, and the enforcement of laws
against overcrowding. Antiseptics began to be used
and, towards the end of the century, pasteurization,
especially in the form of the home boiling of milk for
babies. Doctors may have had only limited curative
powers but they appear to have given leadership in
improving hygiene, midwifery training and child care.
On the other hand there is little evidence that
nutrition improved (2). Even the limited 18th-
century mortality decline can probably be at least
partly explained bymore effective government action
to reduce famine mortality peaks (5), and perhaps
also — employing findings from the contemporary
Third World — by the growth of the market and
transport networks (6).

Proposition Three is that ‘‘During the epide-
miologic transition the most profound changes in
health and disease patterns obtain among children
and young women’’. Certainly mortality rates fell
fastest for most of the transition among children (7).
It is not clear why Omran placed an equal stress on
women, though in many countries female mortality
falls in the reproductive ages as fertility declines, and
men in the West damaged their health to a greater
extent than women during the cigarette smoking
‘‘epidemic’’ that began with the First World War.

Proposition Four is that ‘‘The shifts in health
and disease patterns that characterize the epidemio-
logic transition are closely associated with the
demographic and socioeconomic transition that con-
stitute the modernization complex’’. It is plausible to
argue that these shifts are the mortality side of the

demographic transition. They are all, of course, the
result of global economic growth and modernization.
But expressing the change as being essentially socio-
economic subtly downgrades the specific contribu-
tions made by public health interventions and
especially by breakthroughs in medical science. This
suspicion receives powerful support from the extra-
ordinary pot-pourri that constitutes Table 4, where
everything that has happened to Western society is
thrown together as if all of it had causal relationships.
This table and the accompanying account of con-
sumption output ratios break the lucidity of the
developing argument and do little to enhance it.

Proposition Five, with its three basic models of
the epidemiological transition, fails to grasp the global
nature and the historical sequence of the mortality
transition as it spread. In truth, there are probably as
many models as there are societies. It underestimates
the flow around the world of ideas, behavioural
models, education systems, public health approaches
and medical technologies. Both Omran and others
were tempted to add further stages, particularly a stage
associated with the reduction of age-specific death
rates of degenerative diseases and the accompanying
increase in life expectancy at older ages (2, 8).

Omran’s essay, together with the work of
McKeown, makes the case for a greater concentration
on the mortality side of demographic transition. It saw
health change as part of social change, and led public
health practitioners to regard their activities as of
central importance.On theotherhand,Omran seemed
to argue that the change in the causes of death was a
determinant rather than a consequence. His theory
could be attacked as being insufficiently epidemiolo-
gical in that its focus was the changing causes of death
rather than the changing causes of patterns of illness. It
seems so determined to emphasize the role of social
change and, to some extent, ecobiological and
environmental change, that it goes out of its way to
understate the contributions of scientific inquiry and
medical technology, in spite of their also being
products of the modernization process. Few conces-
sions are made to the roles of laboratory experimenta-
tion in showing how water can be purified, sewage
made safer, and immunization programmes rendered
possible; of doctors in giving leadership in the 19th
century; or of curativemedicine at any time. Its greatest
value was to stimulate inquiry. n
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TABLE 4. The classical (western) model of the epidemiologic transition

TRANSITION PROFILES AGE OF PESTILENCE AND FAMINE AGE OF RECEDING PANDEMICS

EARLY PHASE

POPULATION PROFILE

Population Growth The pattern of growth until about 1650 is cyclic, with minute net
increments; mortality dominates with crude death rates of from 30 to more
than 50/1000 and with frequent higher peaks. Fertility is at a sustained high
level of 40 or more per 1000.

Mortality continues high (30-50+/1000) but peaks are
less frequent and the general level begins declining.
Fertility remains high (40+/1000). The demographic gap
widens somewhat, and there is a net population increase
which, though small, is cumulative.

Population Composition The population is predominantly young, with very large young and very
small old dependency ratios, and a slight excess of males (100+M/100F).
Residence is mainly rural with a few crowded, unsanitary, war-famine-
epidemic ridden cities of small or medium size.

The population is still young, though the proportion of
older people begins to increase. The male-female ratio is
near unity (100M/100F). Residence is still primarily rural
but with a progressive exodus from farm to factory.
Selective migration to new colonies relieves population
pressure somewhat in home countries but upsets the age-
sex composition.

ECONOMIC PROFILE Subsistence economies characterize predominantly agrarian societies which
depend on manual, labor-intensive production methods. Occasional
breakthroughs and sporadic rises in wages are largely undermined by
low incentives and cosmic catastrophes, while labor efficiency is marred by
debilitative and enervative diseases.

Preconditions for economic ‘‘take-off’’ appear: Improve-
ments in agriculture and land-use coupled with modest
development of transportation-communication networks
encourage industrialization; leading sectors of production,
e.g. textiles and lumber, emerge.

SOCIAL PROFILE

Society Society is traditional, with a fatalistic orientation sustained by rigid,
hierarchical socio-political structures.

A traditional/provincial outlook persists among the lower
classes while the upper and emerging middle classes of
businessmen adopt ‘‘faith in reason.’’

Family and Women Clan or extended family structures with large family size, multiple
generation households, and home-centered life styles are dominant.
Women are cast strictly in the mother role with virtually no rights or
responsibilities outside the home.

Extended family systems and large family size still prevail.
The maternal role begins to allow a little involvement in
such areas as home crafts.

Living Standards Standards are very low; grossly unsanitary conditions prevail at both the
public and private levels, and comforts and luxuries are limited to a few
elites.

Standards are still quite low but there is some
improvement toward the end of the period.

Food and Nutrition Food available to the masses is of poor quality, with chronic and
occasionally acute shortages. Children and women in the fertile years are
most adversely affected.

Early improvement in agriculture and crop rotation and
increased use of the potato improve nutrition a little.
Children and women are still are at a nutritional
disadvantage.

HEALTH PROFILE

Mortality Pattern Life expectancy fluctuates around 20, and childhood mortality is very high:
A third of all deaths occur in children from 0-5; 200-300 infant deaths occur
per 1000 births and the neonatal to post-neonatal death ratio is small.
Proportionate mortality for 50+ ages is low since few reach that age.
Females in the adolescent and reproductive years are at a higher risk of
dying than males, but at lower risk at older ages. Mortality is somewhat
higher in urban than in rural areas.

Mortality remains high but shows signs of declining as
fluctuations become less pronounced. Life expectancy
increases to mid-20’s and early 30’s. Females are still at
high risk of dying in the adolescent and fertile years. Infant
and childhood mortality are high with small neonatal to
post-neonatal ratio; proportionate mortality of the
50+ ages increases somewhat. Urban mortality remains
higher than rural.

Disease Pattern Leading causes of death and disease are the epidemic scourges, endemic,
parasitic and deficiency diseases, pneumonia-diarrhea-malnutrition com-
plex in children, and tuberculosis-puerperal-malnutrition complex in
females. Manifest famines occur and severe malnutrition underlies disease
and death from most other causes.

Leading causes of death and disease are endemic,
parasitic and deficiency diseases, epidemic scourges,
childhood and maternal complexes. Industrial disease
increases. Undernutrition, though somewhat ameliorated,
continues to be important.

Disease Examples 1) Tuberculosis is more virulent in young females, especially in their fertile
years.

2) Smallpox is typically a childhood disease.
3) Heart disease rates are low, with high rheumatic to arteriosclerotic ratio.
4) Deficiency disease symptomatology is typical and highly prevalent.

1) Tuberculosis mortality peaks with industrialization; it is
still more virulent in young females.

2) Smallpox is still chiefly a disease of childhood.
3) Heart disease is still low, with a high rheumatic to

arteriosclerotic ratio.
4) Death from starvation is less frequent but typical

deficiency diseases still occur.

Community Health Problems The leading community health problems are epidemics, famine, under-
nutrition, childhood disease and maternal death, all aggravated by
environmental problems (contaminated water and food, poor housing,
insects, rodents) and lack of personal hygiene. There are no medical care
systems and few decisive therapies. People have to rely on indigenous
healing and witchcraft.

Epidemics, famine, undernutrition, childhood disease and
maternal death are important, environmental problems
persist, and industrial health problems emerge. There are
no medical care systems and few decisive therapies;
hospitals are seen as ‘‘death traps.’’ People rely on
indigenous systems of healing, but personal hygiene and
nutrition begin to improve slowly.
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AGE OF RECEDING PANDEMICS AGE OF DEGENERATIVE

LATE PHASE AND MAN-MADE DISEASE

Mortality slowly but progressively declines from higher than to lower
than 30/1000. Several decades after mortality declines, fertility starts
to decline also. Population growth is explosive for most of this
period.

Mortality declines rapidly to below 20/1000; then the rate of decline slows. Fertility declines to
below 20/1000 (with occasional rises, e.g. the post-World War II baby boom) and becomes chief
pace maker of population growth; fluctuation is by design more than by chance. Population growth
is small but persistent.

The young dependency ratio goes up as the proportion of children in
the population increases; there is a slight increase in the old
dependency ratio. Improved female survival results in an excess of
females. There is continued emigration to colonies, and a substantial
increase in rural to urban migration, with concomitant growth of
industrial centers.

There is a progressive aging of the population as fertility continues to decline and more people,
especially females, survive to middle and old age. The male/female ratio continues to decrease.
There is a high and increasing old dependency ratio, especially for women. Residence is increasingly
urban, with excessive growth of cities (megalopolitanism) and alarming slum formation,
environmental pollution, and unwieldy social and political problems.

‘‘Take-off’’ to sustained economic growth can often be traced to
sharp stimuli such as scientific discovery or political revolution which
galvanize business and labor to reinforce gains in gross, real and per
capita income through reinvestment and speculation.

Scientific expertise and applied technology covering the gamut of economic activities produce
spiralling growth initially. Then a stage of high mass consumption brings tapered growth as
production shifts from producer to consumer goods and services; public welfare and leisure
spending increase.

An era of rising expectations touches nearly all segments of society. Rational-purposive life styles prevail; bureaucracy and depersonalization foster anomic groups.

Extended, large families persist in rural areas; nuclear families prevail
increasingly in urban centers. Many women are employed in
factories and become more involved in activities outside the home.

Nuclear families and small family size norms become institutionalized. Women are increasingly
emancipated from traditional roles and become better educated and more career oriented.

Hygiene and sanitation improve, except in city slums where bad
conditions grow worse.

Progressive rises in living conditions are enjoyed by large segments of the population.

Continued improvements in agricultural technology guarantee
better availability and quality of food.

People become extremely conscious of nutrition, especially that of children and mothers. There is,
however, a tendency to over-nutrition including consumption of rich and high-fat foods which may
increase the risk of heart and metabolic diseases.

There is considerable change in mortality level and pattern with the
recession of pandemics. Life expectancy increases to 30 to 40+.
Mortality declines favor children under 15 and women in the fertile
years. Infant mortality drops below 150/1000 births and the
neonatal to post-neonatal ratio increases progressively. Propor-
tionate mortality of the 50+ ages increases to close to 50 per cent.

Life expectancy reaches an unprecedented high of 70+ and is about three or more years higher for
women than for men. Risks for females of all ages decrease, and maternal mortality declines to a
minimum. The age profile shows reductions in childhood mortality which account for less than
10 per cent of the total deaths, while deaths at 50+ years increase to 70 per cent or more of the
total. Infant mortality is less than 25/1000 and the ratio of neonatal to post-neonatal deaths is large
and still increasing.

Pandemics of infection, malnutrition and childhood disease recede;
plagues disappear. Cholera sweeps Europe in successive waves
before disappearing. Infection remains the leading cause of death,
but non-infectious diseases begin to be more significant.

Heart disease, cancer and stroke replace infection as prime killers. Pneumonia, bronchitis, influenza
and some viral diseases remain problems. Polio rises, then tapers off. Scarlet fever starts to
disappear.

1) Tuberculosis declines but there is still a slight excess in young
females.

2) Smallpox starts to occur less in children and more in adults due to
vaccination of children.

3) Heart disease increases, and there is a decrease in the rheumatic
to arteriosclerotic ratio.

4) Death from starvation is rare, and many deficiency diseases such
as scurvy start to disappear.

1) Tuberculosis is low but persists in slum populations and in older disadvantaged individuals,
especially males.

2) Smallpox is rare, and when it does occur, it is a disease of adults.
3) Heart disease is high, with a very low rheumatic to arteriosclerotic ratio.
4) Starvation is rare; pellagra disappears; rickets drops off.

Epidemics and famines recede; childhood disease and maternal
death decrease. Environmental control–e.g. water filtration, refuse
pick-up–is started in cities. Health systems develop but are limited in
scope. A few decisive therapies and prophylactic measures are
devised. The importance of workers’ health is recognized. Personal
hygiene and nutrition improve.

Morbidity comes to overshadow mortality as an index of health as degenerative and chronic disease
problems prevail and mental illness, addiction, accidents, radiation hazards and other pollution
problems become more prevalent. More decisive therapies are available, and health systems
gradually become oriented to preventive care and case-finding, although rising medical costs
become a stubborn health problem.
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