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Introduction

The World population already surpassed the

7th billion thresholds in 2011, and an additional

billion will be added to the world population

within the next 13 years, according to the recent

medium variant projection of the UN World

Population Prospects (UN 2010). The assump-

tions underlying the medium variant projections

predict a convergence of the different country

fertility rates at a replacement level of about

2.1 births per woman around the end of the

century. Alternative projections with a slightly

higher or lower target level of fertility and a

slower or faster adaptation to this level produce

highly diverging projection results. Global popu-

lation trends, with an accelerating growth or a

population maximum at around mid-century

followed by a long-term decline (Reher 2007),

describe the extent of potential outcomes of the

demographic transition currently taking place.

Nevertheless, annual population growth rates

have been continually decreasing since their all

time high in the 1970s, and it is most likely

that the decline will continue over the next

decades. The theoretical explanation of the cur-

rent global population development is closely

related to the model of the demographic transi-

tion (cf. Notestein 1950, 1952; see Caldwell

2004; Weeks 2008: 89–96), which describes a

causal link between declining levels of mortality

and fertility and associated changes of the popu-

lation growth and structure (see Bongaarts 2003,

2009; Canning 2011; Population Reference

Bureau 2004 for an introduction to demographic

concepts). Early empirical evidence of demo-

graphic transition processes at work was gath-

ered when industrialised countries, since the

beginning of the eighteenth century, experienced

distinctive changes in their mortality trends for

the first time. The usually high and highly vari-

able mortality levels year after year, beginning

with the infant and child mortality rates, began to

fall due to improved nutrition, better hygiene,

enhanced medical services followed by the avail-

ability of vaccinations and new treatments. With

a time lag, often of approximately one generation

or more, the decline in the formerly also high

and erratic fertility rates followed soon after

(cf. Woods 1982). Meanwhile, the population

growth rates started to increase and reached

unprecedentedly high levels. The respective

changes in population development are depicted

in Fig. 2.1 which covers the secular trend and

projection of population growth over the time

span 400 BCE to 2300. Europe’s increased health

and wellbeing and related pace of population

growth since the start of industrialisation lead to

a growing share in the world population until the

first half of the twentieth century (Caldwell and

Schindlmayr 2002; Gould 2009: 22f; Klein

Goldewijk 2005; Kremer 1993; Maddison 2001;

McEvedy and Jones 1978). As in the developed
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regions the demographic transition continued,

and the gap between mortality and fertility

rates finally narrowed, the growth rates returned

to their previously low levels. By the mid-

twentieth century, most developing countries

had also followed the demographic transition

process and had already improved their mortality

conditions with rising growth rates as a result.

Following this, Fig. 2.1 shows that in recent

decades, the global growth is concentrated in

the less developed regions of the world – with

Africa as a late comer in the demographic

transition – and is expected to continue to grow

beyond the twenty-first century. As predicted,

according to the model of the demographic tran-

sition theory, the decline in fertility showed a

time lag in the developing regions, too. Cur-

rently, in almost all developing countries, a

decline in fertility has at least set in. However,

the fertility decline did not progress as fast as

expected, based on past experiences, in all devel-

oping countries, and some countries even show a

stagnation of fertility reduction above the

replacement level (Bongaarts 2008; Moultrie

et al. 2012; Schoumaker 2009).

While low fertility is a precondition for limit-

ing global population growth under conditions of

low mortality, it also results in smaller birth

cohorts, which add to the ageing of the popula-

tion from the bottom of the age distribution. In

addition to that, the increasing life expectancy

triggered by lower mortality – in itself an indica-

tor of improving physical health conditions at all

ages – also contributes to ageing at the top of the

age distribution, as it comprises lower mortality

at higher ages as well. The characteristic succes-

sion of declining mortality and fertility rates and

the inverse u-shaped trajectory of the population

growth rate during the demographic transition

causes a long-term change of the age distribution

of a population. The median age of the popula-

tion continually grows, and the initially young

population with a large share of children goes

through a process, where first, the share of the

working age group grows, before finally, the

share of the population in the older age groups

rises. Sub-replacement fertility below about 2.1

children per women, prevailing in most

industrialised countries today, increases the

speed of population ageing and in the long run

leads to a continuous natural population decline.

The aforementioned demographic transition

theory clearly establishes the causal relationship

between core demographic processes and the

physical health conditions of a population

(cf. Olshansky and Ault 1986). Increasing physi-

cal health conditions of a population directly

affect the ageing of a population through lower

mortality and rising life expectancy. Low mor-

tality and especially infant and child mortality

rates, which increase the chance that children

survive into adulthood, are thought to indirectly

Fig. 2.1 World population

by region, UN-estimates

and projections 400 BC

to 2300 (Source: UN

Population Division 2004a,

b; McEvedy and Jones

1978, translated from

Swiaczny 2010: 40)
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influence the reproductive decisions made by

individuals (cf. Weeks 2008: 99). In this regard,

better health is a precondition for limited procre-

ation. Fewer births per woman are sufficient to

secure the intended number of children, if sur-

vival conditions improve. Not at least sexual and

reproductive health and rights (SRHR) exercise

an impact on demographic processes, because

without access to family planning measures lim-

iting fertility cannot be accomplished (cf. UN

1995, 2011a). In addition, older populations are

generally more prone to health risks, such as

chronic or degenerative diseases. Thus, ageing

is one of the main demographic trends which

affects the physical health conditions of a popu-

lation and requests an adaptation of the health

system (cf. Frenk et al. 1991). The shift of the

main causes of death from communicable to

chronic or degenerative diseases and the delay

of such diseases to higher ages during the epide-

miological transition shapes the relationship

between physical health and wellbeing in the

path of the development process (cf. Olshansky

and Ault 1986; Omran 1971, 1998; Salomon and

Murray 2002).

Themain part of the chapter comprises two key

sections. The first describes global population

change with a focus on the ageing of the popula-

tion, based on the estimates and projections of the

recent revision of the UN World Population

Prospects and introduces related concepts in

demography. The second section depicts the

development of global health concentrating on

selected indicators of the Millennium Develop-

ment Goals (MDGs) as measures and draws on

the UN Millennium Development Goal Report,

as well as the UNAIDS Report on the Global

AIDS Epidemic. A short summary on the health

impacts of the epidemiological transition in the

Global Burden of Disease (GBD) is based on the

The Global Burden of Diseases, Injuries, and Risk

Factors Study 2010. The final section aims to

summarise the development of global health

conditions in the light of the targets set by the

MDGs and to assess the past and projected

increase of life expectancy at birth on a global

scale as an important indicator of wellbeing.

Data Sources and Population
Projections

The data used for the analysis of global popula-

tion trends in this chapter are derived from the

United NationsWorld Population Prospects 2010

Revision (UN 2010, see also O’Neill et al. 2001;

O’Neill and Balk 2001). The estimates and

projections are biennially published by the UN

Population Division and cover all countries of

the world as well as major regions and groups

of countries according to their level of develop-

ment. Industrialised countries comprise Europe,

Northern America, Australia, New Zealand and

Japan (more developed region). All other (devel-

oping) countries belong to the less developed

region. Among them, 48 countries are defined

by the UN as least developed countries, based

on a set of development indicators, 33 in Africa,

9 in Asia, 5 in Oceania plus one in Latin America

and the Caribbean. Data from the United Nations

World Population Prospects given in this chapter

exclude the 48 least developed countries from the

aggregate data for the less developed region.

Data from the MDG-Reports include the least

developed countries in the aggregate for devel-

oping regions, i.e. less developed regions. The

estimates are population figures collected by

the UN Population Division and adjusted for

the consistency of time series. Projections are

based on assumptions on the future development

of mortality, fertility and migration (UN Popula-

tion Division 2011c). The assumptions on the

future of country specific fertility trajectories

are derived from past time series of fertility

decline using a probabilistic method that

combines a double-logistic function as a model

of fertility decline with a random term based on

the variation in time series of past fertility

declines. Once a country reaches the replacement

level of a Total Fertility Rate (TFR) of 2.1 or

below, a time series model is used to let the

future fertility trajectory oscillate around this

level. Sub-replacement countries are expected

to converge to replacement fertility in the long

run (cf. Goldstein et al. 2009). For each country

100,000 random trajectories are generated and
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the median of this distribution is used as the

medium variant fertility assumption. High and

low variants are 0.5 children above or below the

medium variant. Assumptions for the develop-

ment of the life expectancy are based on the

analysis of past increases in longevity, which is

expected as a general trend for all countries, and

take decreasing additional gains in life expec-

tancy into account once a country proceeds

towards low age specific mortality rates (Büttner

and Zlotnik 2005; Oeppen and Vaupel 2002). For

countries with a high HIV prevalence, different

assumptions for the transformation of future

mortality levels are made, which reflect the

increased general mortality risk and predict a

slower increase in life expectancy. For

48 countries with a HIV prevalence of more

than 2 % between 1980 and 2009, a loss of

more than 2 years of life expectancy or with

more than 700,000 people living infected with

HIV, the specific impacts of HIV are included in

the population projection model with individual

country assumptions for the future spread of the

infection and the development of the survival

rates. The assumptions for the patterns of inter-

national migration are set with regard to the

migration policies declared by sending and

receiving countries and reflect existing net

migration flows as the most likely trajectory,

while in general the level of net migration is

expected to gradually decrease until the end of

the century. Detailed description of data sources,

projections methods and alternative variants are

available online from http://esa.un.org/unpd/

wpp/index.htm. Additional data, divided into

urban and rural populations as well as major

agglomerations, are provided by the biennially

World Urbanization Prospects online at http://

esa.un.org/unpd/wup/index.htm. Data from this

source are congruent with the World Population

Prospects and the corresponding methods and

assumptions.

The physical health indicators in this chapter

are derived from the UN Millennium Develop-

ment Goals Report (UN 2011b, see also UN

2013). In 2000, the UN adopted eight develop-

ment goals in their millennium declaration, of

which six are directly related to the health

dimension and affect population processes either

directly, due to impacts on fertility (through edu-

cation, gender equality and access to sexual

and reproductive health), or indirectly through

improved living conditions and reduced mortal-

ity and thus increasing life expectancy:

• Goal 1: Eradicate extreme poverty and hunger

• Goal 2: Achieve universal primary education

• Goal 3: Promote gender equality and

empower women

• Goal 4: Reduce child mortality

• Goal 5: Improve maternal health

• Goal 6: Combat HIV/AIDS, malaria and other

diseases

The last two development goals are related to

aspects of the sustainability of development and

international development cooperation and are

therefore not dealt with any further in this chap-

ter. The MDGs are monitored, using a set of

more than 60 statistical indicators and progress

reports indicating the gains of developing

countries in implementing the targets. MDG

data is published annually online at http://www.

devinfo.info/mdginfo/. There, information on

data sources and methodical aspects of data

collection are documented as well.

The section on HIV/AIDS additionally draws

on the UNAIDS Report on the Global AIDS

Epidemic (UNAIDS 2010) with epidemiological

data on the pandemic collected by UNAIDS and

WHO. HIV prevalence is estimated using statis-

tical models with confidence ranges depending

on the reliability of the epidemiological data

available for each country. Larger confidence

ranges are associated with uncertainty resulting

from insufficient data quality, especially the lack

of representative population based surveys of

HIV testing. In this publication only the mid

points of the prevalence ranges are depicted for

reason of clarity. UNAIDS data with additional

indicators are available online at http://www.

aidsinfoonline.org.

Data on additional indicators of the change of

the Global Burden of Disease (GBD) and causes

of death during the epidemiological transition

(cf. WHO 2008, 2009; Institute for Health

Metrics and Evaluation 2012) are available

from WHO. GBD data are published at
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http://www.who.int/research/en/ and the GBD

2010 at http://www.healtmetricsandevaluation.

org/ghdx/gbd-2010-data-downloads. The GBD

is calculated in years of healthy life lost by dis-

ability-adjusted life years (DALY), a measure

which combines the years lost due to premature

mortality (YLL) and years lived with disability

(YLD). The health adjusted life expectancy

(HALE) represents the actual life expectancy

less the YLD. The GBD and mortality is

differentiated by three major groups of causes:

communicable (contagious) diseases (including

maternal, neonatal, and nutritional disorders),

non-communicable diseases (chronic or degener-

ative and man-made diseases), and injuries,

including accidents, homicides, and suicides

(Institute for Health Metrics and Evaluation

2012).

Global Demographic Trends

Population Growth and Demographic
Change

In 1950, the first year for which consistent data

from the UN World Population Prospects time

series are available, the world population was

roughly 2.5 billion and the Total Fertility Rate

(TFR) 5 children per women (Fig. 2.2). At the

beginning of the 1950s, the population was grow-

ing at an average of 48 million or an equivalent

Fig. 2.2 World population

and total fertility rate

(TFR) 1950–2100 (Source:

UN World Population

Prospects 2010 Revision,

translated from Swiaczny

and Henning 2011: 56)
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of 1.8 % per year on average between 1950 und

1955 (Fig. 2.3). Following this, estimates of the

global population recorded an accelerating

growth, with the 3rd billion registered in 1959,

the 4th in 1974 und the 5th in 1987. The time

interval for an additional billion declined from

15 years for the 4th to 13 years for the 5th billion,

and the annual population growth reached,

unprecedented in world history, a maximum

level of 2 % per year around 1970. At the end

of the 1980s, population growth reached its all

time high in absolute numbers with an average

annual increase of 89 million people per year

during the period of 1985/90. The 6th billion

consequently came in 1999 after only 12 years,

and population growth was again placed on the

political agenda, returning to previous percep-

tions of “over-population” as a threat for quality

of life, development, and – as a new aspect –

sustainability (Pearce 2010). In most contem-

porary analyses, the anti-natalist notion of

population growth and fertility as being too

high prevailed. The idea that high growth rates

or soaring population densities are, in general,

detrimental to the generation of economic wealth

and wellbeing is often being blamed as the

underlying cause for shortcomings in develop-

ment efforts, despite the fact that the causal link-

age is still contested in research (cf. Dyson 2010;

Gould 2009). Nevertheless, growth was the most

imminent population trend in the second half of

the twentieth century.

However, when the population growth started

to take up pace, fertility had already started to

decline at that time, too (Bongaarts 2003, 2008).

During the second half of the 1980s, the fertility

was less than 3.5 children per woman and today,

the global figure is down to around 2.5. The

secular trend, in accordance with the demo-

graphic transition model introduced in the pre-

ceding section, shows that efforts to promote the

limitation of family size and to give access to

Fig. 2.3 Total fertility rate

and population growth rate

by level of development

(Source: UN World

Population Prospects 2010

Revision, Medium Variant,

translated from Swiaczny

and Grünheid 2012: 49)
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family planning measures were successful. How-

ever, it is now thought that population policies in

certain countries have put undue pressure on

individuals and their right to decide freely and

without coercion on timing and spacing as well

as the desired number of children (cf. Pearce

2010: 53–65). Meanwhile, in many industrialised

countries, the fertility has fallen below the

replacement level of 2.1 (Fig. 2.3), in general

due to the modernisation of (western) societies,

which improved the position of women, in par-

ticular their higher education attainments, labour

market participation and gender equality. This

Second Demographic Transition (SDT) to

sub-replacement fertility (van de Kaa 1987) has

recently spread to a number of developing

countries as well and is an indicator for the pros-

pect that the decline of the global fertility level

will continue, as assumed by the UN population

projections’ medium variant. Only the group of

the least developed countries retains high fertility

levels and shows only limited progress in lower-

ing the family size, with recent stagnation in

fertility decline recorded in some Sub-Saharan

African countries (Bongaarts 2008; Moultrie

et al. 2012; Schoumaker 2009). As a conse-

quence, growth rates in the least developed

countries belong to the highest in the world and

will supposedly remain high for the next decades.

Also there is no causal relationship between pop-

ulation growth and development with both, high

and low growth countries among the best

performing developing countries, high growth is

posing an additional challenge to development

efforts towards the quality of life and wellbeing.

As a consequence the least developed high fertil-

ity countries will increase their share in the world

population, and as most of the least developed

countries are in Sub-Saharan Africa, this region

will increase its weight compared to other

regions.

Given that global fertility will have levelled

off at 2.1 by the end of the century, the future

population growth will slow down and begin to

stabilise slightly above 10 billion. According to

the medium variant projection in Fig. 2.2, the

time interval until the next additional billion of

the world population will increase from 13 years

for the 7th billion, reached in 2011, to 14 and

18 years for the 8th and 9th billion respectively,

expected in 2025 and 2043. The growth rate,

currently at about 1 % per year, will be close to

zero growth at the end of the century, and the

10th billion will finally be reached after 40 years

in 2083 (UN Population Division 1999, 2011a).

The growth path of the world population

until the end of the century, as projected by the

UN, depends primarily on the development of

fertility as its core impact factor. A trajectory of

0.5 children per woman above or below the

medium variant will result in completely differ-

ent global population trends (Fig. 2.2). A slower

fertility reduction in high fertility countries,

which would mean a slightly increasing global

TFR levelling off at 2.6 at the end of the century,

would result in a much slower reduction of the

population growth rate, with still 0.8 % per year

at the end of the century. Due to the demogra-

phic momentum (Blue and Espenshade 2011;

Bongaarts 1994, see below) of the age composi-

tion, the average annual growth will increase to

119 million at the end of the century in this

scenario and continue to grow for some time

beyond the turn of the century. Under such

conditions, population would be close to

16 billion in 2100 and still growing further.

A faster decline of fertility and a level continu-

ally below replacement from 2020 onwards,

reaching 1.6 at the end of the century, will result

in an increasingly declining population growth

rate that will turn negative at mid-century with a

culmination of the world population slightly

above eight billion at this time. In the light of

this population projection results and the impact

that fertility shows thereon, unmet needs for

family planning (i.e. SRHR) gain additional sig-

nificance for global development.

As set out in the introductory section, the

decline of fertility during the demographic tran-

sition is not only related to population growth,

but also associated with the ageing of the popu-

lation (cf. Haupt and Kane 2004; McFalls 2003).

A reduced fertility rate in births per woman

initially triggers smaller birth cohorts. A smaller

number of children born immediately reduces

the annual increment added to the existing
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population and therefore has a negative effect on

the growth rate at that time. It also reduces

the share of the younger age group within a

population, as a smaller birth cohort replaces a

somewhat larger cohort born the year before.

This means, if compared to the population in

the working age group, a shift in the dependency

ratio or, related to the age of the population, a

higher median age. An additional secondary

effect of reduced fertility is, however, delayed

by the demographic momentum of the age struc-

ture. While smaller cohorts are already being

born, in young populations large and sometimes

(depending on the age structure) even growing

cohorts will continue to enter the reproductive

age and increase the number of potential mothers

for some time to come. Only when the smaller

cohorts are at last and with a time lag entering

the reproductive age, they will finally start to

decrease the number of births and subsequently

population growth. As long as the number of

potential mothers is still growing, owing to the

demographic momentum of the age structure of a

young population, high growth rates and annual

growth in absolute numbers of a population will

prevail, while the number of children on the

individual level (TFR) has already started

shrinking (Fig. 2.3). A fast and intense fertility

decline generally has strong secondary effects on

the birth level and consequently increases the

pace and extent of the ageing process in the

long run. The effect of the aforementioned demo-

graphic momentum on the change of the age

structure during the demographic transition will

be analysed in the following section.

Population Ageing and Age Structure

The age structure of the world population is

changing due to reduced fertility, as described in

the section above, and shown in Fig. 2.4

(cf. Rowland 2012). In 1950, the population

share of the younger age groups below 15 years

was 34.3 % and the share of 65 years and older

only 5.2 %. By 2010, the share of the younger age

group had declined to 26.8 % and the older age

group was still small with 7.6 %. The share of the

working age group between 15 and 64 years

increased its share from 60.5 % to 65.6 % in this

period respectively, and it will only slightly

decrease over the next decades. In 2100, the

world population will show an inverted age struc-

ture. The younger age groupwith 17.9%will then

be less numerous than the group of 65 plus with

22.3 % (7.8 % for the group 80 years and older),

while working age population with 60 % will still

be only slightly below its 1950-share.

Fig. 2.4 World population

by age group 1950–2100

(Source: UN World

Population Prospects 2010

Revision, Medium Variant,

translated from Swiaczny

and Grünheid 2012: 49)
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The increasing share of the working age

population emerging during the demographic

transition is associated with a “demographic div-

idend” (Bloom et al. 2003). While a large share

of working age population prevails, the depen-

dency ratio on national levels, necessary to sup-

port the declining younger cohorts and a still

small group in the pension age, reaches histori-

cally low levels. The dependency ratio is

measured by the number of youth 14 and younger

plus seniors 65 and older per 100 persons in the

working age of 15–64 years. Demographic

change thus allows investment in development,

and the economy can profit from a growing

labour force, given that conditions allow profit-

able investment and gainful employment. Due to

further ageing, i.e. larger cohorts entering the

pension age, when demographic transition

continues, the phase of demographic dividend

comes to an end and the “window of opportu-

nity” closes. On a global scale, this will be the

case around 2045. In many industrialised

countries, the demographic dividend is already

fading out and some of the larger developing

countries, for example China, will catch up

soon. The dependency ration in China was

approximately 77 between 1960 and 1975.

At that time the TFR declined from around

6 children per woman before the 1970s to 2.6

during the 1980s as a result of the so called

one-child policy. The dependency ratio improved

as a result to 38 per 100 working age population

between 2010 and 2015. With a sub replacement

fertility of less than 2.1 since the second half of

the 1990s the dependency ratio is projected to

rise to more than 70 in 2055 and approximately

80 from 2065 onwards. According to the UN

Population Division the “window of opportu-

nity” of China will last from 1990 until 2025,

compared to a much longer period in India last-

ing from 2010 to 2050 as a result of the later

onset and slower decline of the TFR (Swiaczny

and Henning 2011; UN Population Divi-

sion 2004b: 75).

Taking the median age as a measure, the

age which divides a population into two equal

halves, Fig. 2.5 shows the global population

ageing process with continually increasing

median ages across the globe. The industrialised

countries were the forerunners, but less

Fig. 2.5 Median age

by level of development

1950–2100 (Source:

UN World Population

Prospects 2010 Revision,

Medium Variant)
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developed countries are catching up fast and pro-

jections predict a closing of the ageing gap

within the coming decades. On a global scale,

the median age increased from 22.1 years in 1970

to 29.2 years in 2010, and in 2035, the median

age will surpass the 35-year threshold, if current

trends in fertility decline and improving morta-

lity conditions continue. The gap between

industrialised countries and the less developed

region was 7.2 years in 1950 and has now

increased to 11.5 years in 2010, due to the rapid

ageing in the developed world. Nevertheless, a

future convergence is inherent in the demo-

graphic transition process with a gap of only

5 years remaining at mid-century and further

declining. A special situation has to be conceded

for the least developed countries. They are

currently considerably younger than the world

average, and the increase in median age will be

rather limited during the next decades, a devel-

opment correlating to the slow reduction of

fertility and the high growth rates, as described

in the previous section. Nevertheless, in 2010 a

considerable number of developing countries

showed median ages of less than 20 years and

almost all developing countries were below

30 years, while at the same time the group of

industrialised countries had a median age higher

than 35 years. In 2060, only a few remaining

developing countries, mostly least developed

countries in Sub-Saharan Africa, will remain

below a median age of 35 years (Fig. 2.6).

The ageing process can be followed best in

detail using population pyramids to analyse the

age structure differentiated by birth cohort and

sex, as depicted in Fig. 2.7 for the population of

industrialised, developing and least developed

countries as well as for the world for the years

2010, 2060 and 2100. The population diagrams

presented here have been standardised for

population size, so that the age structure of the

different populations for the three development

categories can be directly compared. The age

structures depicted by the different diagrams rep-

resent different stages of the ageing process, as

related to the demographic transition. The least

developed countries, which in 2010 are still in

the earliest stage of the transition, show the typi-

cal shape of a pyramid (bottom line left). The

population is young and expanding. In 2060, the

dynamic of the expansion will have started to

reduce, the youngest cohorts will be only slightly

broader than the previously born (bottom line

middle). The population is on the brink of a

reversal that follows and leads to a population

structure in 2100 that shows first signs of con-

traction at the stem of the population pyramid

(bottom line right). The less developed countries

are a stage ahead in 2010, with an age structure

similar to that of the least developed countries in

2060. In 2060, their age structure will have

entered into a phase of contraction. The smaller

younger age groups at the bottom are a sign that

fertility decline and ageing will have been

persisting for some time. In 2100, the further

advancement of ageing will have reshaped the

population pyramid in direction of an even

broader top and smaller stem. The age structure

will be characterised by a dominance of the mid-

dle cohorts of working age (second line). The age

structure of the industrialised countries is again

one stage ahead in the transformation and ageing

process. In 2010, the broader top of the age group

65 plus is an indicator of the low mortality and

high survival rates at higher ages that are

achieved in the industrialised countries today

(third line). In the long run, the population in

the industrialised countries will transform into a

stable population where the shape of the age

pyramid is no longer changing, as the compari-

son between 2060 and 2100 shows. A stable

population always emerges when fertility and

mortality levels are kept stable over a long

time, as it is the case in the assumptions of the

population projections used for the population

diagrams in the figure (cf. Woods 1982: 46–85).

Under such conditions, the shape of the popula-

tion pyramid remains constant and the population

growth or decline is determined by the relation-

ship between births and deaths only. The long-

term trend of population ageing, according to the

UN population projection, is determined by the

assumption that the increase of the life expec-

tancy (i.e. reduced mortality levels) will level out
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as it reaches high values and that fertility will in

the long run converge to replacement level. Thus,

the world population, when all countries have

passed through the demographic transition, will

take on a shape quite similar to the one presented

for the industrialised countries in 2100 (top line

right). The long-term global population structure

will resemble not only a stable population with

low mortality and high life expectancy, but in

fact a stationary populationwith zero growth due
to the assumption of a fertility converging at

replacement level.

Fig. 2.6 Median age 2010 and 2060 (Source: UN World Population Prospects 2010 Revision, Medium Variant, Map:

ESRI, Cartography: F. Swiaczny/N. Ahmed, translated from Swiaczny and Henning 2011: 58)
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Fig. 2.7 Population by age group and population structure by level of development 2010, 2060 and 2100 (Source: UN

World Population Prospects 2010 Revision, Medium Variant)
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Development of Health Indicators

The following sub-sections present a selection of

indicators from the MDG: child mortality, mater-

nal mortality, family planning and HIV/AIDS.

The priority of these targets set by the MDGs

and followed here to illustrate the development

of global health conditions concern a very core

aspect of human wellbeing and quality of life,

namely the ability to live a life free of the risk of

a premature death due to preventable causes

(UN 2012b; UN Population Division 2011b).

Longevity (life expectancy), through means of

good physical health, is thus a major impact

factor as well as an indicator of the wellbeing

of a person (Sen and Nußbaum 1993; Streeten

et al. 1981; UN Population Division 2012). How-

ever, wellbeing is not confined to physical health

and comprises, among others, an economic,

social, as well as psychological and emotional

dimension too (Camfield and Skevington 2008;

Strack et al. 1991; UNDP 1994; WHO 2004, see

Veenhoven 1996: 1–4 for a review and appraisal

of quality of life indicators). Moreover, the con-

cept of health, as adopted by WHO in 1946,

embraces a broad definition, not restricting

health to the “absence of disease and infirmity”

only, but includes the notion of “complete physi-

cal, mental and social wellbeing” as the basic

definition (UN 1948).

The four indicators selected here represent

different aspects of the health condition of a

population and their respective impacts on the

age specific mortality and fertility: mortality at

a young age, mortality at the reproductive age of

women, quality of care related to birth and mor-

bidity and mortality of mother and child, control

of one’s fertility through contraception, and

finally the societal challenge of sexually trans-

mitted diseases and their health impact and

excess mortality. These indicators are specially

targeted to mirror the morbidity and mortality

conditions of developing countries at an early

stage of epidemiological transition and are also

relevant to different aspects of the health system.

All four indicators relate to the issue of sexual

and reproductive health and rights (SRHR),

as defined by the International Conference on

Population and Development (ICPD) in Cairo

1994: “Reproductive health is a state of complete

physical, mental and social wellbeing and not

merely the absence of disease of infirmity, in all

matters related to the reproductive system and to

its functions and processes. Reproductive health

therefore implies that people are able to have a

satisfying and safe sex life and that they have the

capability to reproduce and the freedom to decide

if, when and how often to do so” (UN 1995: 40).

According to the Program of Action of the ICPD,

adopted at the conference, this includes and is not

limited to the access to family planning and the

care of sexually transmitted diseases in order to

enhance “life and personal relations” (sexual

health) (UN 1995: 40).

The linkages between physical health, popu-

lation development and wellbeing are complex

and manifold (De Souza et al. 2003; Frenk

et al. 1991; WHO 2009). Even small develop-

ment efforts in poverty reduction or hygiene and

basic health care provision have significant

impacts on child mortality (UN Population Divi-

sion 2011b). Improvement of maternal mortality,

instead, requires a higher investment in the

health care system, e.g. to provide nationwide

qualified assistance at birth and after care. This

requires, beside the physical infrastructure, a

developed education system to train the highly

qualified medical staff needed for the purpose.

The improvement of sexual health by making

family planning available through measures of

contraception does not only require the universal

provision of modern contraceptives especially to

vulnerable groups, but also education on sexual-

ity as well as societal changes which allow

contraceptive practices to be considered as an

option by individuals in need of family planning

(by public health programs). Finally, sexually

transmitted diseases such as HIV/AIDS pose a

new challenge to public health in order to control

the spread of the disease and to cope with a wide

range of consequences of the infection. At the

same time, the extremely costly treatment of

the disease with anti retroviral drugs (ART)

puts an additional strain on the limited capacities

of the health care systems in developing
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countries and competes with resources needed

e.g. for family planning or to fight other commu-

nicable diseases, such as malaria, tuberculosis

or the group of neglected tropical diseases

(Hotez 2011). In countries highly affected by

HIV/AIDS, the excess mortality due to the pan-

demic has a direct demographic impact on devel-

opment too, as young and often economically

active people are dying of the disease and leave

large numbers of orphans behind.

The following sub-section covers the impact

of the epidemiological transition (Omran 1971,

1998) from communicable (infectious) to non-

communicable chronic or degenerative diseases,

such as cardiovascular diseases or cancer, on the

change in the burden of disease of a population.

The change of the main causes of death from

famine and pandemics to man-made diseases is

at a later stage also accompanied by a delay of

morbidity and mortality. On average, ill health

and death occurs later in life (cf. Olshansky

and Ault 1986; Salomon and Murray 2002).

The Global Burden of Disease (GBD) is assessed

by WHO using disability-adjusted life years

(DALY) and health adjusted life expectancy

(HALE) as a measure (WHO 2009: 5, see section

“Data sources and population projections”). This

transition in health conditions which parallels the

demographic transition and gains in importance

for ageing populations, especially in more

developed regions (see UN 2012a and UN

Population Division 2012 for further reading).

Nevertheless, the rising prevalence of chronic

or degenerative diseases is not only a phenome-

non of industrialised countries but affects more

and more developing countries too (Gaziano

2011; Institute for Health Metrics and Evaluation

2013). This development is often attributed as a

“double burden”, as the health systems are often

not yet fit to deal with the common contagious

diseases when at the same time the upcoming

chronic or degenerative diseases are imposing

new challenges (WHO 2009: V). Behavioural

related diseases (Vallin and Mesl 2004), as

for example obesity, associated with diabetes

(Shetty and Schmidhuber 2011), or tobacco

smoking which causes cardiovascular conditions

and cancer, are on the rise in a number of

developing countries due to changes in life style

(WHO 2009: 3), despite the fact that malnutrition

may prevail simultaneously in the respective

countries (Mendez et al. 2005).

Alternative measures of quality of life are

distributed along two dimensions: input (e.g.

access to services or wealth as a condition for a

happy life) versus output (e.g. life expectancy)

measures as well as objective (e.g. DALY/

HALE) versus subjective (e.g. self-reported

happiness) measures. Veenhoven (2005: 61–63)

argues against input based indicators firstly

because they are not based on a “sound theory

about human needs” and secondly because a

“more” does not necessarily improve the quality

of life for all indicators (e.g. income). His alter-

native to DALY uses self-reported subjective

quality of life (compared to observable behavior)

instead of the objective medical diagnosis

applied for DALYs. The proposed happy life

years (HLY, formerly Happy Life Expectancy)

is based on the life expectancy at birth adjusted

by a happiness index on a 0–10 scale derived

from the World Database on Happiness (WDH)

(Veenhoven 2005, see also Glatzer 1991 on

objective versus subjective measurement).

In general longevity measured as life expec-

tancy at birth is not a good indicator for the

quality of life, as a long life does not necessarily

mean a healthy and happy life (see Veenhoven

2005: 65). However, in this chapter life expec-

tancy is used as a central indicator because it

links a central measure for the analysis of popu-

lation processes with an essential component of

most quality of life indicators and it is available

for all countries allowing global comparisons.

Furthermore, as Veenhoven concedes, “. . . hap-

piness and longevity tend to go together. . .”

(2005: 79). This is especially true for regions

with high life expectancy (UN 2012b). But the

correlation is not always straight forward, there

are countries with a short life expectancy and

high happiness rates (e.g. in some developing

countries) or vice versa.

Consequently the final sub-section is dedi-

cated to the development of life expectancy at

birth. The life expectancy at birth is a key demo-

graphic measure, which provides a synthesis of

28 F. Swiaczny



the mortality conditions of a population through

the life course at a given time (i.e. a period

measure). Age specific death rates (the risk to

die at a specific age) are collected for all age

cohorts based on the deaths in a population

occurring over a time period and collected in a

“life table” (see Preston et al. 2001; Rowland

2006 for the method). The life expectancy at

birth indicates the hypothetical average length

of life, if a newborn faces the risk to die at a

certain age throughout her further life which

resembles the current age specific death rates of

the base year or years. As long as mortality levels

are declining (i.e. life expectancy is increasing)

the life expectancy at birth of a cohort will be

lower than the actual average age of death of that

cohort (a cohort measure, to be calculated only

after the complete cohort is dead). From a life

table additional information can be obtained,

e.g. the probability to survive from one age to

another and the life expectancy at any age. As the

age specific mortality rates are used to calculate

the measure, the life expectancy at birth is a good

indicator for the overall health conditions and

physical wellbeing of a population. Deteriorating

health conditions after the collapse of the former

Soviet Union, for example, were expressed by an

immediate contraction of the life expectancy in

Russia (e.g. from 69 years 1985/90 to 65 years

2000/05). The same applies to those countries

most affected by HIV/AIDS, they too show a

declining or stagnating life expectancy, after the

death toll started to rise due to the infection

(e.g. in South Africa from 61 years 1990/95 to

51 years 2005/2010).

Life Expectancy at birth is also a key indicator

of the Human Development Index (HDI),

together with education and per capita income.

A number of other indicators are derived from

the HDI and include additional aspects of

development. The Inequality-Adjusted HDI is

adjusted for inequality in development outcomes,

the Gender Inequality Index uses a combination

of maternal mortality and adolescent fertility

instead of life expectancy, and the Multidimen-

sional Poverty Index uses child mortality and

nutrition instead of life expectancy (see UNDP

2011: 167–173 for details on the computation).

For a predecessor of the HDI see also the Physi-

cal Quality of Life Indicator by Morris (1979),

using infant mortality, life expectancy and basic

literacy. As an alternative to those output ori-

ented indicators the World Bank proposes an

input based Human Opportunity Indicator

which measures equal access to a minimum stan-

dard set of services (see Molinas et al. 2009,

2010).

Child Mortality

Infant mortality within the first year after birth

and mortality under the age of 5 years per 1,000

live births are two indicators that represent the

earliest stage in the demographic transition pro-

cess and the change in health conditions of a

population (Fig. 2.8). Once health conditions

improve, through reduced poverty or better

health care provision, the mortality of younger

age groups is usually declining first. Child

mortality is furthermore closely connected to

maternal mortality (see section “Maternal mor-

tality”) and family planning (see section “Family

Planning”). Better survival conditions of the

mother and better medical management of preg-

nancy and child birth have crucial influence on

the mortality risk in childhood as does timing and

spacing of births (UN Population Division

2011b). In the industrialised countries the infant

mortality rate was still at a relatively high level at

the beginning of the 1950s, with 60 deaths per

1,000 live births or slightly less than the rate of

the least developed countries today. Infant mor-

tality was declining fast after World War II in the

industrialised world to 15 at the beginning of the

1980s and 2010/15 it reached a very low level of

6 per 1,000 live births, leaving little room for

further improvement. The under-five mortality

(data available from 1980/85 in Fig. 2.8)

declined accordingly. Mortality between the age

of 1 and 5 years has been shrinking from only

3 per 1,000 in 1980/85 to 2 in 2010/15. Infant

mortality in the less and least developed

countries was extremely high in the beginning

of the 1950s with 145 and 192 per 1,000.

In 1980/85 the rate was still at 70 and 125.
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Today the mortality is at 38 and 73 which is

equivalent to the infant mortality in the

industrialised countries before WW II and

around 1960. The mortality between 1 and

5 years was still high in the beginning of the

1980s, 30 and 76 per 1,000; this represents

43 and 61 % of the infant mortality. The mortal-

ity between 1 and 5 years has been declining

faster in the past decades than the infant mortal-

ity and is now down to a rate of 14 and 40 respec-

tively, or 36 and 54 % of the infant mortality

level. The UN Population Division expects in

their assumptions a further global convergence

so that in 2100 both country groups will roughly

equal the infant und under-five mortality levels

of the industrialised countries as of the beginning

of the 1980s. Figure 2.9 shows the spatial pattern

of the child mortality with high rates for both

variables prevailing mostly in Sub-Saharan-

Africa and Southern Asia. A comparison of

both maps stresses again the precarious health

conditions in most countries of Sub-Saharan-

Africa, where not only the infant mortality

belongs to the highest levels globally recorded

but also the under-five mortality remains still in

excess of 100 deaths per 1,000 live births.

Maternal Mortality

The mortality of women during pregnancy or

related to birth within 42 days after the termina-

tion of a pregnancy is an important aspect of

health as it is, together with HIV/AIDS, one of

the most important causes of death in women at

the reproductive age in developing countries

(Institute for Health Metrics and Evaluation

2012). The risk for mother – and child (see

section “Child mortality”) – increases in general

with short inter-pregnancy intervals and the num-

ber of children born and is even higher for

adolescents or at higher ages of the mother

(UN 2011a). Reducing maternal mortality and

improving the health conditions of mother and

child plays an important role in the Millennium

Development strategies and are regarded as a

Fig. 2.8 Infant and under-

five mortality by level of

development 1950–2100

per 1,000 live births

(Source: UN World

Population Prospects 2010

Revision, Medium Variant.

Figures for under-five

mortality include infant

mortality)
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major contribution to development. Maternal

mortality is closely related to reproductive

health. Attended delivery and emergency obstet-

ric care could prevent a large part of the current

maternal mortality in developing countries and

preventing unplanned and unwanted pregnancies

would also contribute to the elimination of 20 up

to 40 % of the maternal deaths in developing

countries (UN 2009). A comparison with the

maternal mortality of the developed region with

26 per 100,000 live births in 1990 and only 17 in

2000 and beyond shows the large gap still

Fig. 2.9 Infant and under-five mortality 2010/15

per 1,000 live births (Source: UN World Population

Prospects 2010 Revision, Medium Variant, Map: ESRI,

Cartography: F. Swiaczny and N. Ahmed. Figures for

under-five mortality include infant mortality)
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existing in the developing parts of the world

(Fig. 2.10; WHO et al. 2012). In the two, in

terms of maternal mortality, most advanced

developing regions, Eastern Asia and Caucasus

and Central Asia, maternal mortality is more than

two or three times more prevalent than in the

industrialised countries. In the least developed

countries the prevalence of maternal mortality

was 900 deaths per 100,000 live births in 1990

and up to 2008 the figure declined only by 35 %

to 590. The target set by the MDG to reduce

maternal mortality by three quarters between

1990 and 2015 is thus still far ahead. Comparing

the two regions with the highest prevalence, Sub-

Saharan-Africa and Southern Asia, exemplifies

the different pace in reaching the goal. While in

Sub-Saharan-Africa the rate fell from 870 to

640 only between 1990 and 2008, or roughly

one quarter, Southern Asia was more successful

in reducing the rate from 590 to 280 during the

same period of time at a double pace by one half.

This resembles the different efforts made by the

two depicted regions in improving the share of

deliveries attended by skilled health personnel

during the period of 1990–2009 (Fig. 2.11).

While the share increased in Southern Asia

from 32 to 50 %, the improvement in Sub-

Saharan-Africa is more limited and increased

only by 4 percentage points to 46 % in 2009.

Although many regions improved the access to

skilled attendance at birth, the goal of universal

access by 2015 is still not in sight in all the

developing regions, with access of only 65 % in

2009, up by 10 percentage points from 55 % in

1990.

Family Planning

Unmet need for family planning of women, who

have the desire to delay or avoid pregnancy, but

are not using any form of contraception, is one of

the most imminent obstacles in securing sexual

health and meeting the targets set by the

Fig. 2.10 Maternal deaths

per 100,000 live births by

region 1990, 2000, 2008

(Source: MDG-Report

2011: 28 and Annex)
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MDGs. According to the UNFPA in 2012 more

than 220 million women aged 15–49 years lack

access to safe and effective contraception (Singh

and Darroch 2012). As Fig. 2.12 illustrates, the

unmet need for family planning has been reduced

in a number of regions, with figures close to

10 % in 2008. In Eastern Asia, unmet need is

even close to zero. Other regions, with an

unmet need of roughly between 20 and 25 %,

i.e. Sub-Saharan-Africa, the Caribbean and

South Asia, show different trajectories. While

in Southern Asia the percentage of the unmet

need declined from 20 to 15 % between 1990

and 2008, there is no progress in Sub-Saharan-

Africa. Sub-Saharan-Africa is also the region

with the lowest percentage of use of any method

of contraception, with 22 % in 2008. At that time,

the average for all developing regions had

increased to 61 %, compared to 72 % in the

developed regions. Furthermore, this correlates

to the number of births per 1,000 adolescents

aged 15–19 years, which is 122 in 2008 in

Sub-Sahara Africa, more than twice the average

figure for all developing regions (UN 2011b). As

described before, the unmet need plays a role in

the impairment of the health of mothers and

children, especially for vulnerable groups as

adolescents, and plays a role in high fertility

and population growth rates. For those regions

with large unmet needs and little improvement

over the last two decades, the stress on develop-

ment efforts will increase in future due to

the young age structures and the large number

of people growing into the reproductive age

(demographic momentum, see section “Popula-

tion growth and demographic change”). Even to

keep the current levels of service provision the

efforts must be increased to meet the increasing

needs of the growing cohorts in the reproductive

age. At the same time, the additional official

development assistance to developing countries

that is available for family planning has fallen

Fig. 2.11 Deliveries

attended by skilled health

personnel in percentage by

region around 1990 and

2009 (Source:

MDG-Report 2011: 29)
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behind the strongly increasing amount that is

now spent to fight infectious diseases such as

HIV/AIDS. In 2009 the share of the official

development assistance to health available for

family planning has fallen to 2.6 % from 8.2 %

in 2000. The per capita assistance for family

planning has declined in almost all receiving

countries (UN 2011b: 35).

HIV/AIDS

In many developing countries, HIV/AIDS is one

of the most substantial threats to health and

development (Institute for Health Metrics and

Evaluation 2012; UNAIDS 2010). The impact

of HIV/AIDS related mortality on the life

expectancy at birth exceeds in some cases even

10 years, as of 2005/10 it is the case in Botswana,

Lesotho, Malawi, South Africa, Swaziland, and

Zimbabwe (UN Population Division 2011b).

As Fig. 2.13 shows, the highest prevalence rates

of HIV/AIDS are located in one of the poorest

parts of the world, Sub-Saharan Africa, as well as

in Russia, with a prevalence rate of more than

5 or even 10 % of the population between 15 and

49 years old. The global pandemic has lead to

33.3 million people living with HIV/AIDS in

2009, which equals a prevalence rate of 0.8 %

of the total population. The number increased

from 26.2 million in 1999, despite the fact that

the incidence of new infections decreased by

19 % between 1999 and 2009, from annually

3.1 million new infections in 1999 to 2.6 million

in 2009. Since the peak of new infections in

1997, with an annual 3.2 million incidences, the

number of new infections decreased by 21 %.

The rise in people living with HIV/AIDS, even

though success in the reduction of new infections

has been reached in recent years, is due to the fact

that better care and access to antiretroviral treat-

ment has improved the survival of people living

with HIV/AIDS. In 2009, the global number of

deaths due to HIV/AIDS was 1.8 million, down

Fig. 2.12 Unmet need for

family planning in percent

of women 15–49 years,

married or in a union by

region 1990, 2000, 2008

(Source: MDG-Report

2011: 33)
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from 2.1 million during the peak year of 2004.

However, although the trend in the number of

HIV/AIDS related deaths has been reversed, the

number of orphans due to the excess mortality of

HIV/AIDS has mounted to more than 16 million

in 2009, increasing from roughly 8 million in

1999 (UN 2011b: 36–42). The care for orphans

is only one indirect effect of HIV/AIDS imposed

on the development efforts in the most heavily

affected countries. Others, e.g., relate to the

parental investment in education, which is

undermined by premature death in the prime

working age due to HIV/AIDS. Between 2005

and 2010, an estimate for high HIV countries

reveals that more than 85 % of all death from

HIV/AIDS affects those between 15 and 59 years

which undermines the livelihoods of affected

families and respectively their ability to invest

in health and education of children (UN Popula-

tion Division 2011b: 21).

Globally, a total of 33 countries have seen

a decrease of the incidence ofHIV/AIDS infections

by at least 25 % between 2001 and 2009. Twenty-

two of these countries are in Sub-Saharan Africa,

where the number of new infections decreased

from 2.2 million in 2001 to 1.8 million in 2009,

while the number living with the disease increased

from 20.3 million to 22.5 million respectively

(UN 2011b: 36–42). At the same time Armenia,

Bangladesh, Georgia, Kazakhstan, Kyrgyzstan,

the Philippines, and Tajikistan showed an increase

of the incidence of more than 25 % between 2001

and 2009 (UNAIDS 2010: 61).

In 2009, Sub-Saharan Africa bore 68 % of the

global HIV/AIDS prevalence, but the region is

also an example for the success of antiretroviral

Fig. 2.13 HIV prevalence, 15–49 years, and antiretroviral

treatment (ART), CD4<350, in percentage 2009 (Source:

UNAIDS and WHO. http://www.aidsinfoonline.org.

Accessed 3 July 2012, Map: ESRI, Cartography:

F. Swiaczny and N. Ahmed)
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treatment. From 2004 onwards, the time when

the expansion of antiretroviral treatment in

Sub-Saharan Africa started (Fig. 2.13), the num-

ber of deaths decreased by 310.000 or 20 % over

a 5 year period. Despite the fast pace with which

antiretroviral treatment was made available in

recent years and the large share of development

aid assigned for the task, the target of universal

access by 2010 is not met (UN 2011b: 41).

Beside HIV/AIDS, the treatment of other

communicable diseases, such as malaria and

tuberculosis, has also gained major advances

(UN 2011b: 42–47).

Changes in the Global Burden
of Disease

The aforementioned indicators of the MDGs are

mainly targeting the health related aspects of the

quality of live in the less and least developed

regions. As they are still in the first stages of

the epidemiological transition (cf. Olshansky

and Ault 1986; Omran 1971, 1998; Salomon

and Murray 2002), their global burden of disease

of morbidity and mortality is determined by high

disability-adjusted life years (DALY, see section

“Data sources and population projections”)

levels mostly due to a large impact of communi-

cable diseases, such as infections and sexually

transmitted diseases and conditions rising from

maternal, neonatal, and nutritional disorders.

Non-communicable, chronic or degenerative

diseases and injuries (including accidents,

homicides and suicides) are less frequent causes

of ill health and death. With increasing levels of

development the DALY level in general is

shrinking and the share of the latter causes is

increasing. In the more developed regions the

major causes of morbidity and mortality are

dominated by non-communicable diseases,

mainly cardiovascular diseases and cancer.

A final stage of the epidemiological transition

comprises the delay of the prevalence of such

diseases into higher ages, increasing the health

adjusted life expectancy (HALE, see section

“Data sources and population projections”).

Ageing populations are also more prone to the

development of a set of diseases such as demen-

tia or Alzheimer’s disease with high prevalence

in older ages only. Figure 2.14 compares the

development of the burden of disease measured

according to the top 25 major causes of death for

selected regions in developed and developing

regions according to the results of the GBD

2010 (Institute for Health Metrics and Evaluation

2012). The selected regions encompass three

regions with the highest incomes and three

regions representing the lowest level of human

development. While in the high income regions

roughly 20 of the top 25 causes of death are both,

in 1990 and 2010 related to non-communicable

chronic and degenerative diseases the situation

in the regions with lower human development

shows a decrease of communicable and an

increase in non-communicable diseases as

major causes of death. In Central Sub-Saharan

Africa, communicable disease represented

15 causes versus 6 non-communicable causes in

1990, in 2010 the situation changed in favour of

the non-communicable diseases with 9 and com-

municable diseases with 12 of the top 25 causes

of death. Nevertheless, in both years the top

5 causes of death were all due to infectious

diseases. In Southeast Asia and Central Latin

America the epidemiological change works in

the same direction, but to a lesser degree, as in

these regions the share of non-communicable

diseases was already considerably higher in

1990. In these regions, all communicable causes

of death within the top 25 ranking lost rank

places between 1990 and 2010, except for

HIV/AIDS which increased from rank 58 to

14 in Southeast Asia and from rank 26 to 11 in

Central Latin America (Institute for Health

Metrics and Evaluation 2012).

Globally, the distribution of the causes of

death between non-communicable and commu-

nicable diseases is more or less stable. Among

the top 25 causes of death 13 belonged to the

group of non-communicable diseases each in

1990 and 2010. However, a shift took place

which lead to a loss of ranks of all communicable

diseases among the top 25 causes of death,

except for HIV/AIDS, which rose from rank

35 to 6 between 1990 and 2010. Measured in
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DALYs the global burden of disease also

changed only slightly between 1990 and 2010,

per capita the DALYs decreased by about 24 %.

In both years, 11 communicable causes were

among the top 25 and 10 non-communicable in

1990 and 11 in 2010. Again all communicable

causes lost ranks between 1990 and 2010, except

HIV/AIDS, which increased from rank 33 to

5 and neonatal sepsis which increased by one

rank. On the top lower respiratory infections,

diarrheal diseases and preterm birth complication

were replaced by ischemic heart disease,

lower respiratory infections and stroke. Other

non-communicable diseases which gained

importance are low back pain (rank 11 to 6),

major depressive disorder (15 to 11) and diabetes

(21 to 14). The global HALE increased from

54.4 years for males and 57.8 years for females

in 1990 to 58.3 and 61.8, respectively, in 2010.

The increase took place in 19 of the 21 regions

investigated by the GBD 2010 study. The

exceptions were Sub-Saharan Africa, because of

the impact of HIV/AIDS, and the Caribbean, due

to the recent earthquake in Haiti. Compared to

the life expectancy at birth, which increased by

4.7 years for males and 5.1 years for women

between 1990 and 2010, the HALE at birth

increased only by 3.9 years and 4.0 years, respec-

tively. Some of the increased life expectancy at

birth is consequently lost to periods spent in ill

health (Institute for Health Metrics and Evalua-

tion 2012, 2013; Salomon et al. 2012).

The change in the GBD along with the ageing

of the population poses challenges to the health

system as well as to family support networks. As

more and more people in developing countries

suffer from chronic degenerative diseases health

systems have to prepare for additional and

increasing costs of treatment. Families may face

rising and lasting contributions to health costs

(out of pocket spending) and an increasing need

to care for family members in old age will

Fig. 2.14 Top 25 causes of death, both sexes by selected region 1990, 2010 (Source: Institute for Health Metrics and

Evaluation 2012: GBD 2010 Database. Accessed 21 January 2012)
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become a reality with an ageing population prone

to e.g. dementia or Alzheimer’s disease. As a

consequence of rural to urban migration in

many developing countries (urbanization) and

smaller families, traditional familial support

networks for those in ill health and old age are

in need to be supplemented by other forms of

support and care. Finally health systems in devel-

oping countries have to deal with the increasing

impact of life-style risk factors like e.g. smoking,

unhealthy diet, physical inactivity and the harm-

ful use of alcohol (Frenk et al. 1991; UN 2011c:

22–26, 2012a; Vallin and Mesl 2004).

Life Expectancy at Birth

The long-term global trend in life expectancy

at birth reflects an increase in physical health

and its contribution to wellbeing through the

general decrease of mortality over the life cycle

(UN Population Division 2012). From 1950/55

to 2010/15, the life expectancy improved from

47.7 to 69.3 years. This equals a growth of

21.6 years or an increased life expectancy of

4.3 months every year during this period. The

subsequent period of the decades up to 2060/65

will see an additional gain in life expectancy

of 8.2 years to an average of 77.5 years or a

growth of 1.9 months per year, according to

the assumptions of the UN World Population

Prospects. The further development up to 2100

shown in Fig. 2.15 follows the general conver-

gence paradigm underlying the UN Population

Divisions projection assumptions (Bongaarts

and Feeney 2002). When less and least devel-

oped countries will be reaching higher life

expectancies at birth in the future, the further

increase will level out, and as these regions

gain more weight in the world population, they

will more and more determine the growth

path, with a life expectancy of the world popu-

lation of more than 80 years in 2100. The differ-

ence in life expectancy between the less

developed regions as well as the least developed

countries compared to the leading more devel-

oped industrialised countries decreased from

22.9 to 28.7 years in 1950/55 to 8.4 and

19.1 years in 2010/15 and if the trend continues,

it is expected to decrease further. By 2060/65 the

difference will be only 5.4 and 12.2 years. Catch-

ing up the gap in life expectancy, the least

Fig. 2.15 Life expectancy

at birth, both sexes by level

of development 1950–2100

(Source: UN World

Population Prospects 2010

Revision, Medium Variant)

38 F. Swiaczny



developed countries are expected to exceed

70 years around mid-century and the less devel-

oped regions will surpass today’s life expectancy

of the developed regions during the last quarter

of the century.

The fastest growth in life expectancy since

1950/55 took place in Asia, while Africa also

improved its life expectancy up to the 1980s,

when further development was increasingly

affected by HIV/AIDS related growth in mortal-

ity. The effect can be analysed using the differ-

ence in life expectancy between the less

developed regions and the least developed

countries. The latter include most countries

with a high HIV/AIDS prevalence. The differ-

ence was at a moderate level of 5.8 years in the

beginning of the 1950s and developed to

10.5 years 2010/15. Over the next 50 years the

difference is expected to shrink and fall below

the 1950s level with 5.4 years in 2060/65.

The spatial patterns of the increase in life

expectancy depicted in Fig. 2.16 resemble the

image gathered from analysing the indicators

presented in the previous sub-sections. Living

conditions, health and therefore life expectancy

at birth will increase in most parts of the world.

Developed regions are expected to reach a life

expectancy of more than 80 years by 2060/65.

The same is true for most parts of Latin America,

Northern Africa and the Near East as well as for

China. Other parts of the developing world are

improving too, and reaching values of more than

70 years, such as India, which will develop at a

pace with the trend expected for the countries of

the former Soviet Union. An exception of the

positive general outlook is Sub-Saharan Africa.

Here, different trajectories have to be considered,

reflecting the prevalence of armed conflicts and

HIV/AIDS. Those countries with a high preva-

lence of HIV/AIDS and thus a low life expec-

tancy today are assumed to profit most from the

anticipated future success in fighting mortality

from HIV/AIDS (see section “HIV/AIDS”).

Despite the shortcomings in reaching major

health related development targets such as

extreme poverty and malnutrition, set by the

Millennium Development Goals, the general

improvement of health conditions and

development on a global scale has led to an

unprecedented level of life expectancy. Even in

Sub-Saharan Africa, which saw the least

improvement of life expectancy among all

regions since 1950/55, the life expectancy

increased from 37.1 years in 1950/55 by

17.9 years to 55 years in 2010/15, which is

equal to the level of Turkey at the end of the

1970s.

Summary

In this chapter, the world’s population processes

and their correlation with health indicators is

investigated based on recent data and projec-

tions. Global population developments are in

general determined by decreasing levels of

fertility and increasing life expectancy due to

shrinking levels of mortality. Both processes are

related to the patterns of demographic change

predicted by the model of demographic transi-

tion. They are also essentially linked to the posi-

tive development of the worldwide quality of

life, which has been reported for a long time.

During the demographic transition the world

population is undergoing structural changes,

too. The age distributions are shifting towards

older cohorts and the median age is also increas-

ing with relevant implications for the health

conditions of such ageing populations. The pop-

ulation growth rate is currently declining and if

fertility levels are continuing to decline as

expected, based on current trends, the replace-

ment fertility will lead to a stabilisation of the

world population around the turn of the twenty-

first century. If this future becomes true even the

currently still fast growing least developed

countries will face a “Demographic Dividend”

which can contribute to development and higher

quality of life in the poorest regions.

Improving health indicators are contributing

to this development by reducing mortality, which

is the cause for the rise in global life expectancy.

A large share of the improvement of global

health conditions is based on the reduction of a

limited number of major causes: infant mortality,

maternal health, the unmet need for family
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planning and the prevalence of communicable

diseases (among others HIV/AIDS). Together,

they contribute significantly to the reduction of

the mortality in the developing regions and espe-

cially the least developed countries and are

causal to the reduction of the still existing gap

in life expectancy and gender disparity compared

to the developed regions. Consequently these

issues are core targets of the UN MDGs. Ageing

on a global scale is a result of this demographic

change, and ageing societies are also expe-

riencing shifts in the health conditions because

Fig. 2.16 Life expectancy at birth, both sexes 2010/15 and 2060/65 (Source: UN World Population Prospects 2010

Revision, Medium Variant, Map: ESRI, Cartography: F. Swiaczny and N. Ahmed)
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older populations are more prone to risks of

chronic or degenerative diseases. They gain in

significance, as with rising development the

epidemiological transition leads to a shift in

the causes of the burden of disease and death.

Moreover, hand in hand with socioeconomic

and societal development, improving survival

conditions of children has a limiting effect on

the desired fertility too, and the access to family

planning methods provides the means to reduce

the number of children.

In this chapter, it could be shown that the

nexus between the growth of a population, its

ageing and the related human development is

not a limiting condition to the improvement of

global health. Life expectancy at birth as a reli-

able indicator of physical health has reached an

unprecedented level, and regional disparities are

in general declining steadily. That population

growth is, at least overall, not a limiting factor

for health improvements is supported by the

example of the poorest least developed countries

in Sub-Saharan Africa. Despite the high growth

rates and low human development there, efforts

to fight communicable diseases (e.g. HIV/AIDS)

have been proven successful in reducing mortal-

ity and increasing the life expectancy (again).

Nevertheless, targets set by the MDGs are not

yet fully met, and there is a need for further

improvement in development on a global scale.

While physical health conditions are improving

in many countries and life expectancy is reaching

ever higher levels, future development targets

will have to shift the focus to broader dimensions

of health. The definition proposed by WHO,

which was a milestone on the way to improve

quality of life and wellbeing, stated that health is

more than the absence of disease and infirmity.

Many developed countries, ahead in the epidemi-

ological transition, have already shifted their

implementation to a broader definition of health.

Developing regions are expected to follow this

example in order to reduce their burden of dis-

ease further and allow their population the

“enjoyment of the highest attainable standard of

physical and mental health” (article 12 of the

International Covenant on Economic, Social

and Cultural Rights).
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