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Geographical Variations in Disease
Introduction
In contrast, countries with low IMRs – such as Singapore (2.2), Sweden
(2.4), Japan (2.8), Hong Kong (2.9), Macau (3.2), Iceland (3.2), France
(3.3) and the UK (4.9) – are generally rich countries, with high quality
housing, clean water and proper sanitation, and reliable food supplies. In
addition, many of the countries are small, and so it is relatively easy to
provide good health care to a relatively small population.

The infant mortality rate and life expectancy are two of the most
commonly used indices of development. There are striking geographical
variations in their value, and there are clear reasons for their values. In
most cases mortality rates and life expectancy are decreasing but this is
not always the case, as shown in Sub-Saharan Africa. Both are very good
indicators of the geographical variations in disease.

Table 1 The main factors influencing infant mortality.

Infant Mortality Rates (IMR)
Infant mortality is defined as the number of deaths of infants under one
year of age per 1000 live births in a given population. Infant mortality
rates vary from a low of 2 per thousand in Iceland to over 150 per
thousand in Angola, Afghanistan and Sierra Leone (Fig. 1). There is a
very strong correlation between types of country and IMR. Countries
with a high human development index have a low IMR and those with a
low HDI have a high IMR. The region with the highest IMRs is SubSaharan Africa, with average IMR of 102 per thousand in 2007.
The countries with the highest IMRs in 2008 included Angola (182),
Sierra Leone (156), Afghanistan (154), Liberia (143), Niger (115),
Somalia (110), Mozambique (107), Mali (103), Guinea Bissau (101),
Zambia and Chad (both 100). With the exception of Afghanistan, these
are all African countries. High infant mortality rates are explained by
conditions of poverty – a lack of clean water and proper sanitation,
adequate food supply, and decent housing. In the most extreme
conditions, war and civil conflict increases the IMR.

Food and diet

Food and diet influence calorie and protein
intake. Deficiencies of either increase risk of
infant mortality as maternal health is poorer.

Quality of and
access to health
care

In general an asymptotic relationship exists between
infant mortality and health care expenditure. A small
increase in health care results in a vastly reduced
infant mortality rate – e.g. healing diarrhoea with a
sachet costing only 10 cents.

Variations in
occurrence in
health risk both
chronic long-term
and short-term

Specific risks include malaria, typhoid, cholera,
HIV/AIDS, measles, pneumonia, diarrhoea, etc.
Some are global, whereas others are more
localised, e.g. malaria is estimated to increase by
IMR by 9 per 1000 in Sub-Saharan Africa.

Female equality
and status

Gender development index is closely linked to infant
mortality rates, in terms of female education/literacy
rates, female income and freedoms.

Underlying cause is The variations in levels of poverty are a critical
the global variation reason for the variations in infant mortality rate.
of poverty

Fig. 1 Infant mortality.
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In comparison, Latin America tends
to have lower infant mortality.
However, the mortality rates in
countries such as Bolivia and
Guyana are still unacceptably high.
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Africa and Central Asia have the highest
infant mortality rates globally. Within these
areas there are some countries with
significantly lower rates, including Saudi
Arabia, Hong Kong, Singapore and Israel.

Geographical Variations in Disease

Geo Factsheet 246

Life Expectancy
Life expectancy is the average age from birth that a person is predicted to
live (Fig. 2). Currently life expectancy varies from over 80 years in a
number of developed countries, such as Macau (84 years), Sweden (82),
Japan (82), Canada, Singapore and Australia (all 81) to under 40 years in
Zambia (38), Angola (37) and Swaziland (31). Swaziland has the lowest
life expectancy. Global life expectancy has risen from 46 years in 195055 to 66 years in 1995-2000. Most countries would expect to see life
expectancy rise over time. As a country develops it should have better
food supply, clean water and adequate housing. However, a number of
countries saw their life expectancy fall between 1970 and 2000-05. These
include Zambia (from 50 years to 39 years) and Zimbabwe (55 to 40
years). The main reason for this is the impact of AIDS.

In contrast, in Myanmar (Burma) one of the poorest nations in Asia, life
expectancy rose from 53 years to nearly 60 years.
However, in many Sub-Saharan African countries life expectancy is now
falling and the gains made by the 1990s have reversed.
National statistics can hide many features. There are large scale
geographical (spatial) variations within countries. In urban Brazil, for
example, death rates are much higher in the shanty towns than in the
better quality environments. Regional differences occur, too. People in
the richer South East region of Brazil live longer than those living in the
poorer North East. Sometimes there are racial differences, for instance
between ‘white’ Australians and Aborigines.

Fig. 2 Global variations in life expectancy.
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Fig. 3 The factors influencing life expectancy.
Level of economic development – the more
money a country has, the higher the life expectancy
is likely to be because they will have more money
to spend on healthcare and education.

Lifestyle – smoking and drinking excessive
amounts of alcohol can shorten a person’s life.

Levels of stress – the more
stress a person is under then
the shorter their life can be.

Factors affecting life
expectancy

Employment – if a person has a job then
they may be more likely to live longer.

Hygiene levels – the less hygienic
a place is then the more risk of
disease which could lead to death.

Disease – if there is a lot of
disease in the area then the lower
life expectancy is going to be.
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Healthcare – poor healthcare makes
people more susceptible to diseases
and illnesses, causing a lower life
expectancy. However if there is a high
level of healthcare then it is more likely
that the life expectancy is higher.

Living conditions – if the living conditions
are bad the more likely a country is to
have a low life expectancy.

Education – lower levels of education
can lead to a lower life expectancy.
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Interesting trends in life expectancy
•

Life expectancy and HALE generally increase with educational
attainment. However, the difference between these measures diminishes
as education level rises. Therefore, less highly educated people are
doubly worse off. Not only do they have shorter life expectancies, but
they also shoulder a higher burden of ill health during their shorter
lifetimes than their more highly educated counterparts.

For most countries in the world more babies who are born survive
infancy and childhood.
During the first half of the 20th century developed countries saw the
average life expectancy of their population increase by over 20 years.
In the 1950s female life expectancy continued to rise but gains in
male life expectancy slowed significantly or levelled off. In most
MEDCs, women outlive men by 5-9 years.
The oldest old (aged 80+) are the fastest growing segment of many nations
populations. For the Scandinavian countries, France and Switzerland, the
80+ are approximately 4% of the total population and rising!
Increases in life expectancy are not uniform for all people living
within a country. Indigenous populations living in developed
countries have population pyramids that are more typical of
developing countries. For example, American Indian, Inuit and Aleut
populations have an age structure like Morocco rather than the US;
and the Aborigines and Torres Strait Islanders of Australia, have a
population pattern that is roughly the same as Ethiopia (an LDC).

•
•

•

•

Epidemiological transition model
Fig. 5 summarises the ETM which shows how the pattern of disease changes
as a country develops and modernises. One of the main changes in a country’s
health profile is the shift from infectious or contagious diseases (epidemics) to
diseases that cause a gradual worsening in the health of an individual
(degenerative diseases). This is known as the epidemiological transition, e.g.
a country in an early stage of development would be expected to have a large
number of deaths and illnesses from infectious diseases such as respiratory
diseases, measles and gastro-enteritis (diarrhoea and vomiting). By contrast,
we would expect an MEDC to have more deaths and illnesses due to heart
attack, stroke and cancers, diseases which are not infectious or communicable.
The exception to this is the rise in AIDS, and with it TB, in MEDCs in the last
decade. The ETM can provide a framework in which to set priorities in health
strategies for the future across various social groups and communities. It can
be used to explain the global variations in life expectancy and infant mortality
and is vital in understanding Geographical Variations in Disease.

However, in some developing nations life expectancy is falling as a result
of AIDS (Fig. 4).

Fig. 4 The impact of AIDS on life expectancy in five African
countries, 1970-2010.

Fig. 5 Epidemiological transition model.
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Health-adjusted life expectancy (HALE)
Health-adjusted life expectancy (HALE) is an indicator of the overall
health of a population. It combines measures of both age and sex specific
health data, and age and sex specific mortality data into a single statistic.
HALE indicates the number of expected years of life equivalent to years
lived in full health, based on the average experience in a population.
Thus, HALE is not only a measure of quantity of life but also a measure
of quality of life.

Pestilence &
famine

Receding
pandemics

Degenerative &
human-induced
diseases

Mainly respiratory
and infectious
diseases

Reduced due to
immunisation
schemes, vaccines,
improved housing
and sanitation

Increased wealth,
unhealthy diets
and overweight,
lack of exercise,
smoking, stress

Longevity

Neoplasms (cancers),
circulatory (heart
attacks, strokes),
respiratory (air
pollution),
cerebrovascular
(nervous disorders)

Alzheimer’s,
pneumonia (plus
neoplasms and
circulatory)

Measles, malaria,
smallpox, typhoid
& cholera, enteritis
& diarrhoea, TB,
pneumonia

Delayed
degenerative
diseases

Conclusion
The impact of disease on society is far reaching. Most diseases – grouped
under the umbrella terms of life expectancy and the infant mortality rate, are
linked to basic standards of living – access to proper housing, clean water
and sanitation, and sufficient food. Whilst it might be expected that the
prevalence of disease would decrease over time – and the type of disease
would change over time – there are some disease ‘hotspots’ or ‘flashpoints’,
where rates of disease are getting worse. The impact of AIDS in SubSaharan Africa and the current cholera epidemic in Zimbabwe are clear
examples that there is still a great deal of development ‘to be done’.

Compared with conventional life expectancy, which considers all years as
equal, to calculate HALE, years of life are weighted by health status. In
a survey in Canada a Health Utility Index obtained from 1994-95
National Population Health Survey data was used to measure health
status. Traditional life expectancy and HALE figures were compared to
estimate the burden of ill health.

Useful websites
The key website is that of World Health Organisation www.who.int
www.childinfo.org (Unicef website gives details of infant mortality)

The main findings:
• The social burden of ill health is higher for women than for men
• It is highest amongst those in ‘early’ old age, not among the very elderly
• Sensory problems and pain comprise the largest components of the
burden of ill health
• That higher socio-economic status confers a dual advantage – longer
life expectancy and a lower burden of ill health.
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