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Chapter

Demographic Transition in  
Sub-Saharan Africa: From 
Grassroots to Ivory Towers
Kelvin Melkizedeck Leshabari

Abstract

The concept of demographic transition has been evident to European, North 
American and Japanese population since the early 1960’s. It loosely followed natural 
patterns that were postulated as far back as 1795. However, scientists and policy 
makers, still erroneously consider demographic transition to be absent in sub-Saha-
ran Africa. The aim of this chapter is to uncover the hidden truth behind population 
censa in sub-Sahara African countries using Statistical tools. The chapter analyses 
philosophical basis of sub-Saharan Africa demographic dividends from 1960 to 
2000. It then cautiously highlights how demographic transition is emerging in sub-
Saharan Africa. Specifically, it endeavours to highlight how different African coun-
tries are in different stages of demographic transition. The chapter also contrasts 
some of the prevalent misconceptions about Africans, especially the delusional idea 
of Africans as a homogenous population group on genetic basis. Lastly, it offers solu-
tion, to the current demographic chaos, and their relationship to future matured 
demographic transition in sub-Saharan Africa.

Keywords: Aging, Africa, Morbidity, Mortality, Demographic transition

1. Introduction

The sub-Saharan Africa is a vast land full of mystery. There is compelling indica-
tion, that the origin of man goes back to sub Saharan Africa (the Eastern part), [1–3] 
and the modern means of exchange in trade using money (in form of coins) also 
reported in the East African island of Kilwa [4]. There are several mysteries, that go 
unnoticed, whenever the topic of Africa is brought into the discussion tables. For 
instance, for quite sometimes, there appears to be no full attention paid in pedagogic 
sense, for population growth dynamics in the region. It is not entirely clear on factors 
for population growth dynamics in much of sub-Saharan Africa. Moreover, available 
population data have questionable reliability as it will be evident in later sections. 
Likewise, there is palpable evidence of demographic transition, in most of sub-
Saharan Africa. Conversely, it is hypothesized that, the popular view on sub-Saharan 
Africa demographic data inter alia, reflects Western ideas, in terms of views and 
extrapolations.

The concept of demographic transition in sub-Saharan Africa seems to be a 
farfetched idea. At present, I consider important to be clear about what is meant by 
demographic transition, in order to avoid confusion to readers. Put simply, demo-
graphic transition, refers to that phenomenon, where by human population shifts its 
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pattern, from the high frequencies of fertility and deaths, to the one characterized 
by low fertility and deaths. The effects are to be observed at a group (e.g. society) 
level. It should not be interpreted at individual level. The rewarding effect of demo-
graphic transition being increased longevity at the level of the society. Demographic 
transition as it is known to date has its rich history.

As far back as 1930, there was already evidence in literature for the concept of 
demographic transition. Warren Thompson introduced the concept when he catego-
rized the nations of the world to a three tier demographic patterns [5]. Little was 
known by the time of Thompson, that what he hypothesized, was in Actual sense, 
a demographic transition in its basic form. After the publication of Thompson back 
in 1929, various other scholars formulated the concept, in its elaborate features, as 
we know it today. It may be of benefit to highlight, some of the earlier works, that 
gave rise to this concept, as means to acknowledge earlier scientific work, as well as 
provision of the groundwork for deviation, when one wants to analyze, the concept 
of demographic transition in sub Saharan Africa.

Warren Thompson publication in the American Journal of Sociology, makes an 
exemplary published evidence on demographic transition in English literature [5]. 
According to Thompson, three types of countries exist [5]. The first (group A) 
was composed of nations characterized by a rapid drop in population growth [5]. 
These countries have a steep fall in birth rates (a marker of declining fertility), 
accompanied by relatively declining death rates [5]. This pattern initially masked 
the depopulation feature. In the long run, they were faced by net population drop. 
Thompson referred to these countries as mostly found in the Western & Northern 
Europe; like England, France, Germany, The Netherlands & Sweden; as well as 
parts of the present day United States, and Australia. The second set of countries 
(group B) were characterized by rapid decline, in both birth and death rates, but 
with earlier and more steep slopes in death rates reduction, relatively to the slopes of 
birth rates [5]. Thompson’s estimations were such that, countries making the second 
set were likely to report rapid population growth, until a certain point, when birth 
rates would stagnate before actual depopulation occurs [5]. In this set, he referred to 
most Eastern & Southern Europe; like Poland, Bulgaria, Greece and Spain. On the 
other hand, the rest of the world; including Asia, Africa & Middle East; were to form 
group C [5]. Contained countries with characteristic high fertility and premature 
mortality at young age [5]. It is interesting to point out that, Thompson referred to 
group C countries as following Malthusian rule, [5] probably on an account that, 
neither birth nor death rates were under control in these countries However, he did 
not have data to substantiate most of the demographic patterns in Africa, and other 
members of group C, so he decided to use the sparse data, available from Japan and 
Russia, to account for them.

Audrey Laundry was perhaps the most important scientist in bio-demography 
during the 20th Century. His views have largely been adopted by demographers 
and bio-gerontologists alike, when describing  demographic transition. Landry, who 
was a French demographer, managed to explain  better, about the drivers of demo-
graphic transition, post-industrial revolution [6]. According to Landry, the entire 
world would ultimately follows the demographic pattern characteristic of contem-
porary society [6]. He viewed the human society to follow three distinct patterns, 
determined purely by the factor of time. According to Landry, the primitive society 
is composed of rather high levels of both fertility and early mortality; ultimately 
characterized by a society full of children and young adults [6]. From this stage, 
the society is said to undergo a “demographic revolution”, characterized by delayed 
mortality but with relatively high fertility rates [6]. Lastly, the society becomes 
modernized, with characteristic features, of both delayed and falling fertility, as 
well as reduced mortality rates at the level of the society [6]. What Landry initially 
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termed as “demographic revolution”, is what is referred to as demographic transition 
in present times. It is still ill-understood, whether Landry’s hypothesis, on what 
we currently term as demographic transition, is original or a transformation of the 
earlier work by Thompson. However, in an optimistic view, this chapter will explain 
the differences in ideologies between the two scientists; that perhaps motivated 
the author, to consider their ideas to be distinct and original to each, in the next 
section.

2. Demographic trend in sub-Saharan Africa

2.1 Sub Saharan Africa: the basics

On a strict geographical context, sub-Saharan Africa is that region in Africa 
south of the Saharan desert [7, 8]. However, it is important to caution the reader, 
about the confusion associated with the term, found in published literature. For 
instance, while in actual sense (on the basis of geographical boundaries), all African 
countries, that are fully or partially located south of the Sahara desert, are referred 
to as sub-Saharan Africa, there exists a number of currently acceptable definitions, for 
sub-Sahara African countries. According to the so called “League of Arab States”, 
countries like Mauritania, Somalia (and the current divided states of Somaliland 
& Puntland), Djibouti and Sudan; all of which located either in part of, or south 
of the Sahara desert, are sometimes included among the “North Africa & Middle 
East region”; together with Egypt, Libya, Morocco & Algeria; and therefore are 
considered to be out of sub-Saharan Africa. This is especially in matters involving 
politics of Islam and Islamic welfares. On a geographical sense per se, these states 
are part and parcel of sub-Saharan Africa. Not only are they geographically part of 
sub-Saharan Africa but also they share a number of cultural, socio and historical 
ties with the rest of sub-Sahara African states. This confusion renders the task of 
establishing the demographic trends and dynamics of sub Saharan Africa especially 
difficult, since facts & figures can change dependent on the source, even when no 
real differences exist. As of July 2017, the UN lists 46 countries out of the current 
54 African independent states as belonging to the region identified as sub Saharan 
Africa [7].

The confusion highlighted in defining sub-Saharan Africa does not end with 
politics of the Arab world. It is rather comic, when one realizes that for some yet 
unknown reasons, the Republic of South Africa, and the islets of Mauritius and 
Reunion; are also generally left out, when discussing sub-Saharan Africa. To the 
best of the author’s understanding, this rather comic view has a probable basis from 
the colonial past, as South Africa was considered a ‘whites only’ territory until 1994. 
The effects of such ‘post-truth politics’, on the coverage of sub-Saharan Africa, 
have a direct impact on demographic estimates of the region. The same fact can 
be substantiated on statistical ground by reviewing the demographic share (5.6%) 
of population size of the Republic of South Africa to that of sub-Saharan Africa in 
2018 [9].

Moreover, the story of the islands of Mauritius and Reunion is even more 
fascinating. Some of its neighbours (e.g. Malagasy & Seychelles), are annexes of 
the main continent. They are counted as part of sub-Saharan Africa. However, the 
two beautiful set of islets are left out independently. It is my opinion that, what so 
ever goes on with the exclusion of the Republic of South Africa, as well as Mauritius 
and Reunion, from the geographical regions of sub-Saharan Africa, to be a func-
tion of colonial history and attitudes, rather than real justifiable demographic 
phenomena. This is because there are more similarities, both in cultural traditions, 
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values and even history, say between the Zulu found in South Africa and The Shona 
of Zimbabwe. Likewise, there are perfect resemblances between the Zulu of South 
African Republic and the Ngoni of present day day Tanzania than are between 
the Zulu and the South African whites. Besides, there are a number of cultural 
and social connections between residents of Madagascar and their companions 
in Mauritius – and even between inhabitants of Mauritius with those in Reunion, 
than between Reunion residents and French. Thus, to remove the ambiguities, it is 
important to stick to geographical markers, when describing the region referred to 
as sub Saharan Africa.

2.2 Sub Saharan Africa: demographic trend from 1960 to 2000

2.2.1  The philosophical basis of sub Saharan Africa demographic dividends from 
1960 to 2000

The demographic trend of sub Saharan Africa for the period encompassing 
1960–2000 reflects socio-political picture of the region. On demographic grounds, 
the year 1960 to Africa is as important to demographers as it is to historians. The year 
1960 marked the political independence of at least seventeen (17) African states from 
colonial rule. This same year, also saw the re-incarnation of some of the new coun-
tries. For instance, Somalia republic was born, on 1st of July 1960, after the so called 
British Somaliland, that was granted her independence on 25 June 1960 by the United 
Kingdom, united with Italian trust territory of Somalia. Thus, for the same reasons, 
all efforts have been made to measure population dynamics from that time on wards. 
Besides, it is important to caution the reader at this stage, that even though the region 
is composed of population with virtually the same skin color, Africans in sub Saharan 
Africa, tend to differ in a number of distinct ways, as explained later in this chapter.

The demographic divide in sub Saharan Africa reflects the anthropological varia-
tion, that has been evident in literature for a long time now [10–14]. Moreover, the 
genetic variation in modern day African population is causally related to demographic 
history [12]. Changes in short- and long-range migration patterns, as well as changes 
in population size and social interactions, across different parts of sub Saharan Africa, 
have shaped its demographic and even genetic history, into its current unique profile. 
The islands of Unguja and Pemba (famously referred to as Zanzibar), that are part of 
the present day Tanzania may offer the best vivid example. Immediately following the 
Zanzibar revolution of 1964, there are reports that the act was accompanied by mass 
upheaval, [15] that resulted to social unrest- where by women of Arab, Indian and 
Persian origins; reported to have been sexually assaulted, and a significant majority 
raped [15, 16]. Much to the same reported atrocity, others were forced into marriages, 
with the local African population or neighbors of different cultural base [15–17]. The 
results of the reported social turmoil, are to a large extent visible today, where by a 
growing select of the population of Zanzibari’s with Indo-Persian, Afro-Arabic, Afro-
Persian as well as Indo-African demographic identities are prevalent throughout the 
isles [15]. However, it is the ultimate belief of the author, that the factual information 
provided here, will be used for widening the scope of the demographic picture among 
sub-Sahara Africans, rather than a source of racial segregation-or emotionally deter-
mined finger pointing, as it has been the case, whenever the same concept is discussed. 
This is because, to a large extent, the facts above reflect human egoistic tendencies, 
just like the actions of Spaniards to the locals in parts of today’s Latin America, during 
the medieval period. The same human egoistic tendencies can be reflected to previous 
actions by the Vikings, on Anglo-Saxon region of the past. Thus, it is important for the 
reader of sub Saharan Africa demography, to be knowledgeable in history, as well as 
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socio-political contexts of different times, in different sides of the continent; least of 
that he/she may be a potential victim of cognitive biases.

2.2.2 Trends of 65+ years population in different sub-Sahara African countries

 Analysis of demographic transition in sub-Saharan Africa, needs constant 
attention and appraisal, for a variety of reasons. First, there exists a lot of confu-
sion in merging data for demographic analyses across different sub-Sahara African 
states. This also goes hand in hand with data augmentation processes. The cause 
behind this being unpredictable and rapid population migration; from one state 
to another, for a multitude of reasons over time. The aftermaths of which, being 
failure to appreciate the population growth trends, as per standard principles of 
demographic analyses. This applies whether one studies cohort or period popula-
tion data. For instance, when one wants to analyze the population growth trend of 
Tanzania for a period 1960–2000, s/he must take into consideration, not only what 
went on in Tanzania during the reported time, but also what went on in Rwanda & 
Burundi – especially in the early-to-mid 1990’s; the socio-political avenue behind 
citizenship in Tanzania during the same time period; as well as the effects of HIV/
AIDS; that was reported in Tanzania, for the first time back in 1983.

Besides, there appears to be a lot of what may safer be termed as doctoring; 
that includes both data dredging efforts, as well as overt politicking, in the national 
population census statistics in much of sub-Saharan Africa. Factors influencing 
these rather statistical manipulations, are inter alia, diverse- and beyond the 
objectives of this chapter. However, in order to enlighten the reader, I considered 
it important to uncover, some of the vivid examples, behind these allegations, that 
are available in published literature.

Nigeria, a country located in the mid-Western region of Africa, is currently the 
most populated of all in Africa. It is a federation comprising of 36 different states, 
with Lagos counted as the largest city; not only in Africa but in the entire continent 
[18]. In the past, and until very recently, Cairo (An Egyptian capital) was the most 
populated city in Africa. From a demographic stand point, Lagos may be termed 
as a prototype, of modern African metropolitan area, on both socio-political as well 
as demographic base. What fascinated me, to study the demographic pattern of 
Lagos, to say Cairo or Cape-Town; is the richness in demographic puzzle, that Lagos 
offers, compared to others in Africa. For instance, even though Lagos had estimates 
of population census, first reported by an American sailor, way back to 1789, [19] 
the real head counts in Lagos has never been known even to the closest ten percent to 
date [20–23].

It is especially interesting, for the reader to notice that, factors responsible for 
data snooping, in the population census of Lagos, have also changed over time. For 
instance, the attitude of household heads was the prime culprit in the past [19]. 
Accordingly, household heads in Nigeria previously perceived, that ‘counting in-
house children brings bad luck to the family’ [19]. The current reported chaos of the 
questionable reliability, in the actual population size in Lagos, has something to do 
with politicians, who tend to benefit in the Nigerian house of representatives, based 
on population base of their sphere of influence [20]. Thus, in the past, Lagos used 
to have a population census figure, that grossly under-estimated the true value, 
while at present, the concept is that of over-counting, for revenue gains among 
politicians! Therefore, whenever one endeavours to compile statistics of population 
census in parts of Africa, there is a dire need to consider confusion matrix tables, 
least of that, it is highly unlikely to obtain any reasonably reliable estimates on 
statistical grounds.
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From the above description, I considered it crucial to analyze individual national 
population growth trend over time. The motive behind this undertaking, using the 
best available/retrievable data, is to appreciate the coherent structural changes, in 
defined and politically bound, population trend over time.

2.2.2.1 Population growth trend over time for ≥65 years old in Tanzania

Tanzania is a country situated on the East African coast. It is an amalgamation 
of two (2) different independent former nation states of Tanganyika and Zanzibar 
(Unguja and Pemba) islands. Tanganyika, the largest inland structure, also com-
monly referred to as Tanzania mainland, is a former German colony that went under 
British protectorate, by the directives of the then League of Nations back in 1920. It 
gained her official political independence from the United Kingdom back in 1961. 
The Zanzibar archipelago – formerly part and parcel of the Sultanate of Oman, 
was a de facto British zone until her formal political independence in 1964. The 
overall population growth trend for the ≥65 years in Tanzania was mainly greater 
in Zanzibar than Tanzania mainland (former Tanganyika) up to 1988. From that 
point onwards, there was a switch in the pattern, as Tanzania mainland popula-
tion growth surpassed that of Tanzania-Zanzibar. Moreover, one should be able to 
appreciate the drop in both mortality and fertility rates over time. Figure 1 below 
highlights the population growth trend for ≥65 years in Tanzania over time.

It is important to realize that population growth trend for any demographic seg-
ment in Tanzania is likely to have a mixture distribution. There are key attributes, 
for this rather statistical picture, namely the population structural differences, union 
 segments as well as social & historical hallmarks. Whereas Zanzibar, the demographic 
picture is likely to reflect the islandic culture (demographic mixture of culture and 
values) – just like today’s Great Britain and/or Japan, the situation in Tanganyika 
reflects a subtle homogenous picture, characteristic of a typical continental nation. 
Besides, whereas in both cases, there are mixed population, as evidenced by the 
Swahili culture in Zanzibar, as well as the peasants-pastoralists in the mainland, 
one needs to appreciate that there are different ethnic groups in Tanzania; than say 
ethnic groups in her former colonial masters- namely Germany and Great Britain 
respectively. Thus, readers are reminded here, to exercise a great deal of caution, 
when analyzing the historical script that dictates the current population growth in 
today’s Tanzania.

Moreover, and maybe of practical importance to any demographer and aging 
researcher, are the historical events that culminate important hallmarks for the 
elderly population growth changes in Tanzania. Tanzania, from its point of forma-
tion in 1964 (official union time) to early 1980’s, exercised a uniform increase 
in population growth to all demographic segments over time. However, and this 

Figure 1. 
Demographic trend in Tanzania (1960–2000). Source: Adapted from National Bureau of Statistics (NBS) and 
Office of the Chief Government Statistician (OCGS) Zanzibar, 2013 [24]. The trend above reflects a steady 
relative % increase over time out of a base total population that also grew positively over time.
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comes as an important demographic hallmark, HIV/AIDS was first reported in 
Tanzania sometimes in 1983. It is highly likely, that immediate impact of HIV/AIDS, 
to be responsible for the relative sharp increase in the ‘≥ 65 years’ cohort growth in 
Tanzania, for the period that includes 1978 up to and including 2012.

There are countless vivid evidence, that shows effects of HIV/AIDS, in the trend 
statistics of ‘≥ 65 years’ population cohort in Tanzania [25–29]. Of paramount 
importance to bio-demographers and bio-gerontologists in the field, is perhaps 
trend statistics over time associated with demographic sect of ‘≥ 65 years’ in 
Tanzania. It is important for one to recall that, HIV/AIDS in Tanzania, initially con-
tributed to significant increase in mortality among youth and young adults. Thus, 
the relative increment in population of ‘≥ 65 years’ in Tanzania, observed between 
1978 to 1988, has been accounted before, to be likely a relative phenomenon, sec-
ondary to massive deaths in younger generations in the population pyramid, almost 
exclusively due to HIV/AIDS in the same period [25].

HIV/AIDS epidemic in Tanzania went on without any significant clinical course 
during 1980’s to mid-1990’s. HIV/AIDS victims died, simply by following the natural 
history of the infection. Ante-Retroviral Therapies (ART) against HIV in Tanzania 
started in mid-1990’s [25]. These drugs do not cure HIV-infection. Rather, they slow 
down the progress, with newer varieties significantly preventing viral replications in 
human cells and tissues. The immediate impact at individual level being, regressing 
in the speed, to which HIV infection would otherwise cause death without interven-
tion over time. That translates to, HIV-infected individuals living almost normal life, 
resembling those without HIV infection. However, their impact on mortality was not 
reflected in demographic data until around mid-2000’s [25]. Thus, even though there 
are clues of a probable demographic transition in Tanzania, readers should not forget 
that all these global strategies on HIV/AIDS and Ante-Retroviral Therapies, at best 
postponed all morbid and mortal effects of HIV/AIDS to later ages!

At present, it is important to realize that, there are projections suggesting 
average life expectancy at birth for both Tanzania and Tanzania mainland to 
increase from 62 years in 2013 to 74 years in 2035 for both sexes [30]. Of course, 
just like in other areas, the projections confer a slight female advantage to the 
effects. Specifically, males will experience an average increase of about a decade 
(from 60 years in 2013 to 71 in 2035) while females will increase on an average of 
13 years (from 64 years in 2013 to 77 years in 2035) [30]. Moreover, Total Fertility 
Rate (TFR) will experience a significant drop (from 5.3 to 4.1) between reported 
period of 2013 and 2035 respectively [30]. Whereas the author believes factors 
responsible for increased longevity in Tanzania over the reported time period to be 
multifactorial, it is no doubt, that overall, these statistics display a clear picture of a 
demographic transition.

2.2.2.2  Population growth trend over time for ≥65 years old in the Republic of 
South Africa

The Republic of South Africa (RSA) is a relatively new nation state under post-
colonial African perspective. It was officially made a republic, under majority rule, 
independent nation in 1994. However, much as the goal of this chapter, is to inflict 
knowledge to readers, it is important to underscore, the fact that, no other country 
in Africa, is as a subject to confusion as the Republic of South Africa. Dependent on 
how you view it, the Republic of South Africa may be considered a higher income 
country, and hence far apart, other sub-Sahara African countries. Moreover, if one is 
interested in demography and sociology, the Republic of South Africa offers her own 
fair share of confusion as well, due to mixed racial & ethnic varieties. If one decides to 
enter RSA via the city of Durban, the country is more or less like Indian subcontinent. 
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Should one set foot in RSA via one part of Johannesburg or Cape Town; RSA is 
more or less like a European destination. Much of the other parts of RSA still 
reflect a typical African semi-rural structure. Much still, one needs to be cautious 
when reviewing the population base in RSA. Republic of South Africa has a rich 
mix of Indians, Africans and Caucasians living in the same geographical borders! 
The author almost always gets confused himself, whenever he visits the Republic 
of South Africa, since his first trip to a medical congress in Durban. More to the 
confusion, RSA is also home to a significant number of illegal immigrants! Thus, the 
author wishes to extend his sincere vote of caution, to any sensible reader, when 
analyzing the population dynamics, in the Republic of South Africa.

On a strict demographic sense, the Republic of South Africa is at the midst of 
a demographic transition. The median age of the general population has risen from 
18 years to 25 years, in just about past three decades [31]. With the continuing aging 
of the population, this statistic is expected to rise, even further to about 31 years, in 
less than three decades time [31]. Besides, the sheer size of ‘senior citizens’ as a distinct 
group, in the population pyramid, of the Republic of South Africa, has also increased 
tremendously. For instance, Statistics South Africa, an official central government 
statistical body, reported an increase of people ≥60 years in South Africa from 2.8 
million to 4.1 million between 1996 to 2011 [32]. The proportional increase in the 
population pyramid was from 7.1% to 8.0% between 1996 to 2011 [32]. During the 
same reporting period, total fertility rate dropped from 3.5 to 2.57 [33]. It is worth 
noting however, that these reported statistics are averages, compiled out of an 
approximate mixture distribution. Thus, whereas there is a marginal increase in 
average life expectancy at birth, among the demographic sect identified as “South 
African whites”, the magnitude is somehow different, and significantly lower, among 
those identified as “Black African”. The bottomline argument – confusion!

Over time, Republic of South Africa has reported a relatively steady growth in 
her cohort of ‘senior citizens’. Figure 2 below highlights the ≥65 years growth trend 
over time among South Africans. It is worth noting that, these grouped statistics 
reflect a probable increase in longevity, among resident South Africans. When these 
statistics are taken into consideration, together with those of fertility rate over time, 
they signify a typical demographic transition in that society.

There are a number of possible postulates readers are advised to consider, when 
analyzing the observed demographic trend in Republic of South Africa over time. 
First and perhaps the most important, is the fact that there are sharp differences in 
reported data between what happened in RSA prior to 1990 versus what ensured 
thereafter. The exact cause of this observation is not clear even to the author of this 
chapter. However, there are a number of speculations worth appraisal on forensic 

Figure 2. 
Demographic trend in Republic of South Africa (1960–2010). Source: The World Bank [34].
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grounds. For instance, it is highly likely, that reported data prior to 1990’s, reflected 
a segment of South African population only. This is because, what is currently 
referred to as Republic of South Africa, was essentially under ‘South African whites’ 
rule prior to 1994. Should this hypothesis be authentic, then caution needs to 
be exercised when one interprets the pattern of demographic transition vivid on 
reported South African data over time.

Otherwise, RSA is among countries worst affected by HIV/AIDS. Much as it is 
a multi-racial country on demographic sense however, “Black South Africans” are 
the majority. The same cluster has the highest all-time prevalence of HIV in RSA to 
date. Unlike other sub-Sahara African countries, RSA has the highest population 
inequality in their health system. “Black South Africans” are the largest population 
group without health insurance and/or reliable social security. By far, they are also 
the main segment of South African population with highest all-cause mortality 
rates of all. The fact that the largest mortality effects due to HIV/AIDS became vivid 
in RSA statistics around 1990’s is also worth recognition. It is highly likely therefore, 
that the attenuated effects of mortality trend statistics from Figure 2, to reflect 
“Black South Africans” health inequalities, as a latent variable. Thus, RSA demo-
graphic trend over time is likely to be a reflection of societal inequities in a number 
of other social parameters, apart from health and/or HIV/AIDS alone.

Besides, readers should avoid the temptation to believe improved longevity 
(>65 years population growth) to be equivalent to improved health among South 
African population. It is currently common knowledge that South Africa is among 
countries with the highest per-capita consumption of ARTs for HIV in the world. 
Thus, just like Tanzania, a significant proportion of South Africans lives with HIV, and 
are likely to enter old age with the HIV-infection. The same ‘cohort’ is likely to suffer 
from significant morbid conditions, either associated with HIV itself or long term con-
sumption of ARTs against HIV, some with known tolerable side effects, and therefore 
adding up in multi-morbidity statistics and reduced Quality of Life (QoL) in later life.

2.2.2.3 Population growth trend over time for ≥65 years old in Nigeria

Nigeria is a federal republic situated on the West side of Africa, North of the 
Gulf of Guinea. It is a multiethnic state, with more than two hundred ethnic groups. 
The main demographic clusters are dominated by Igbo (East), Yoruba (West) and 
Hausa-Fulani (North) [35]. Nigeria is the largest country by population size in the 
continent of Africa. About 3% of its current population is considered ≥65 years of 
age [36]. The ‘gray cohort’ is projected to increase, to an all-time highest figure of 
10% by 2050 [36]. To appreciate the impact of these figures, in less than 25 years, 
Nigeria’s ‘gray cohort’ is projected to be double the current population of Senegal 
[36]. The trend is worrisome, considering that little if any, has been planned ahead, 
To cater for this population growth changes in Nigeria.

The ≥65 population trend in Nigeria for the period encompassing 1960 to 2000 
is as shown in Figure 3 below. It is worth noting that the total population size of 
Nigeria has been continuously increasing over time, ever since it got her indepen-
dence from Britain back in 1960.

From the Figure 3 below, there are several research line of thinking to social 
researchers, demographers, policy makers and planners as well as to clinicians 
and clinician-scientists at work. First, it is still ill-understood how does the rapid 
aging population in Nigeria influences public health, social and economic milieu of 
Nigerian society at present and in the future? Moreover, given the over-burdening 
in the unprepared Nigerian economy, how to safely ensure resource allocation and 
utilization without causing ever-lasting damages in the Nigerian economy? Lastly, 
how does Nigerian public health system prepared to tackle the emergent epidemics  
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(all chronic diseases!) associated with conditions that occur almost exclusive in later 
ages? All these challenges are likely to become insurmountable (i.e. a conundrum) 
should their position be left to be appreciated at the time when little can be done.

2.2.2.4 Population growth trend over time for ≥ 65 years old in Egypt

Egypt, officially Arab Republic of Egypt, is colloquially referred to as the grand-
mother of Africa, just as Denmark is to Europe. It is a trans-continental country, span-
ning from the North-Eastern corner of African continent to the South-Western parts 
of Asia. Egypt is so ancient to Africa and perhaps among the most ancient countries on 
earth. It is so rich in its history, spanning from mathematics and geometry to naviga-
tion and governance. The famous Bibliotheca Alexandrina (i.e. The Great Library of 
Alexandria) remains as one of the most notable features of pedagogic virtue from 
Ancient Egypt. It forms an important attraction site whenever the author visits the 
Egyptian coastal city. To the most part of Egypt, her rich historical background forms 
basis of its complex demographic pattern.

Egypt is the third-most populated country in Africa, after Nigeria and Ethiopia, 
with over 100 million inhabitants. It is among countries that are considered Afro-
Arabic, as dependent on how you analyze Egypt, it may be part of Africa or Arab 
world. The decision to include Egypt as part of this analysis was not an easy task. For 
real, on geo-political sphere – Egypt is not part of sub-Saharan Africa. However, on 
a strict historical note, and perhaps considering Egyptian’s ethnic groups, some have 
typical ‘Nilotic’ features, prominent mostly to other sub-Sahara African states. In 
short, Egypt is to river Nile as Israel is to Jerusalem. It was on the basis of this “Politics 
of river Nile”, Egypt has been included in this demographic analysis. Figure 4 below 
highlights the ≥65 population growth trend over time in Egypt.

Figure 4. 
Demographic trend in Egypt (1960–2010). Source: World data atlas [37].

Figure 3. 
Demographic trend in Nigeria for the period 1960–2000. Source: World Bank [36].
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3.  Hallmarks in the pattern of demographic transition in sub-Saharan 
Africa

One silly mistake that scholars and researchers make about Africa; is the 
assumption that Africans are a homogenous cluster of human beings. Perhaps, 
there are probably few (if any) other overt gross mistakes on earth today than this! 
To put matters into perspectives, no other human race is as genetically diverse and 
with less Linkage Disequilibrium (LD) among loci as the African race [38–42]. It 
must be noted that, the observation of genetic variations in modern Africans, to be 
a function of history on a strict pedagogic sense. Of interest to demographers and 
aging researchers, being short and long migration events of the past; changes in 
population sizes as well as admixture [12]. Thus, the author considered it a selling 
point, to highlight this important fact that almost always goes unnoticed, prior to 
any subsequent African demographic trend analysis.

At present, there appears to be a disconnect, to appreciate that most of the 
political borders, that define African countries, are essentially a historical accident, 
with almost completely no role in identification of any distinct African ethnic 
group. Africa is at present identified solely based on what happened in the city of 
Berlin, Germany between November 1884 and early February 1885. To this end, 
while it is logical to assume distinct ethnicities across different geographical areas, 
say between Italians North of the city of Rome, from those in the South, it is a mat-
ter of total confusion, and in actual fact purely illusionary, to separate a Somali found 
in Somalia from another one in Puntland. In the same token, it must be considered 
completely futile to differentiate a maasai man in Tanzania from another one in 
Kenya on the basis of geographical location alone. Thus, the current analysis in the 
trend of >65 years population growth will dwell into viable known biological, clini-
cal, historical or social constructs (e.g. tribes) than mere geographical markers.

It is worth noting that the pattern of demographic transition seems to occur at 
different pace among African nations. It is clear from the prototype nations, in 
this chapter, that Tanzania is perhaps at the beginning of demographic transition. 
In Tanzania, the proportion of >65 years cohort are yet to surpass fertility rate, 
there are clear markers, for mortality rate to drop over time. There are a number of 
other factors (e.g. HIV/AIDS), that are likely to stop the current pace, in acceler-
ated >65 years population growth, in the near future. However, on a serious note, 
Tanzania seems to accelerate faster in demographic transition than the rest of studied 
African nations. It is quite vivid from the demographic estimates, that Tanzania 
had its >65 years cohort, almost doubling in quantity, in the last two decades of the 
20th Century. During the same time, the there was also a relative slowing down of 
crude-mortality rates, a clear pattern to justify a probable demographic transition. 
The accelerated pattern in the ‘gray cohort’ population in Tanzania in the 1990’s has 
an elaborate explanation published in literature before, [25] and explained in the 
previous section in this chapter. Specifically, the author believe that, the effect of 
>65 years proportional growth to be relative, in that the ‘observed’ >65 years popu-
lation growth between 1970’s to early 2000’s, was probably a result of increased 
mortality, secondary to HIV/AIDS among youth and middle aged groups. HIV/AIDS 
was first reported in Tanzania in 1983, and the disease was left to spread unabated, 
under just natural history of the infection, up until mid-1990’s, when ante-retrovi-
ral therapies against HIV first became available in Tanzania [25]. Thus, according 
to this postulate, first published by the author back in 2017, [25] it is highly likely, 
that the ‘middle-aged’ cohort back in 1980’s, who was probably to enter ‘gray cohort’ 
in 1990’s, and reflected in the reported statistics, died before ante-retroviral drugs 
became available in Tanzania [25]. The drop was considered a relative picture 
secondary to high mortality rates associated with HIV/AIDS in Tanzania during the 
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mid-1980 to mid-1990’s. However, HIV/AIDS alone cannot be a substantial reason 
to doubt the >65 years population growth, and therefore demographic transition 
pattern in Tanzania. Other parameters associated with demographic transition, like 
a significant drop in all-cause mortality as well as reduced fertility rates were also 
prominent during the same reporting period. Health system resilience in Tanzania 
may also a potential marker influencing vitality in middle aged and therefore 
ensuring longevity in later life. However, there are little studies to link the two 
variables at present. We have just started a research group, that aims among other 
things, in establishing the link between reproductive endocrinology and ageing 
process [43, 44].

From a bio-demographic point of view, HIV/AIDS pandemic picture that was 
introduced in this chapter is not unique to Tanzania. In fact, it is highly likely, that 
a similar situation, to be applicable to Republic of South Africa as well as Nigeria. 
However, additional information needs to be retrieved to prove this agenda; an 
activity that was considered beyond the objective of this chapter. However, as a matter 
of intellectual maturity, the author wishes to suggest that, HIV/AIDS effect on the 
demographic trends, is highly likely to create a more complex picture, in sub-Saharan 
Africa over time. For instance, whereas the earlier era, the picture adapted in this 
chapter was contributed by HIV-infection spread under natural history; present day 
and future patterns are likely to be significantly influenced by chronic and debilitating 
conditions, associated with ante-retroviral agents against HIV. Thus, whereas in the 
past, HIV contribution on demography was mainly on mortality statistics, future trend 
is highly likely to be dominated by prevalent chronic conditions, and therefore shifting 
the picture, from mortality to morbidity statistics. The author believes that, societal 
consequences of HIV/AIDS pandemic, to contribute significantly on demography of 
diseases and deaths, at later ages in future Africa.

If one considers later life success (i.e. successful aging) to have its basis from 
early life experiences, there is a desperate need for African governments to invest 
in primary and preventive healthcare for all. This can be effectively done using 
universal health care. At present, there is palpable evidence to warrant future disas-
ter in Africa. This is because there are still a lot of illnesses affecting under-fives 
throughout Africa [45–48]. Most of these illnesses, have long term repercussions, to 
be evident even at old age [47, 48]. It is therefore a matter of intellectual maturity; 
for scholars, researchers, policy makers and decision makers in general, to consider 
effective primary and preventive healthcare strategies. Short of that, Africa is likely 
to have an uncertain future, full of frail people in later life, out of disease states 
that can be prevented, using relatively cost-effective and proven interventions. The 
cornerstone of all these efforts being successful aging process starts from earlier life 
primary care prevention.

Moreover, by analyzing the current trend in demographic transition among 
selected African countries, policy makers and decision makers alike, should con-
sider effective ways to mitigate effective established and proven intervention strate-
gies. This will accommodate the ever increasing ‘gray cohort’. Short of that, African 
nation states should prepare for a disaster; that is likely to become unmanageable, 
given the weak African economic base, and poor health and social security systems. 
Part of the interventions, by African governments and local institutions, could be 
resource allocation and utilization, in the direction of old age sociology. They may 
include items like enhanced social security measures (e.g. pension system), uni-
versal health coverage (to serve as a pool of funding for old age cohort in future) as 
well as capacity building in old age arts and sciences.

On clinical grounds, and this serves as an important alert notifications, to 
healthcare decision makers and healthcare workers, demographic transition is 
prevalent in Africa. Whereas it is about to start in Nigeria, it is on its infancy stage 



13

Demographic Transition in Sub-Saharan Africa: From Grassroots to Ivory Towers
DOI: http://dx.doi.org/10.5772/intechopen.98407

Author details

Kelvin Melkizedeck Leshabari1,2

1 Ageing Research Working Group, Registered Trustees of Ultimate Family 
Healthcare, Dar es Salaam, Tanzania

2 Cardio-metabolic Risk Research Group, H3 Research Unit of I-Katch Technologies 
Ltd., Dar es Salaam, Tanzania

*Address all correspondence to: celsius_lx@yahoo.co.uk; kelvin@familyhealth.or.tz

in Tanzania, and already matured in Egypt as well as Republic of South Africa. 
There is a need for substantial investments in geriatric care, as well as all branches 
of bio-and social-gerontology. The idea that, senior citizens can be effectively 
managed by internists from general internal medicine is likely to prove disastrous 
over time. Quite often, even in Europe and the USA to date, senior citizens are prone 
to be victims of poly-pharmacy, adverse drugs effects as well as a number of other 
iatrogenic effects- almost always fatal [49–54]. There are barely significant clinical 
research findings on geriatrics from Africa. This is a rather disappointing finding. 
Orthodoxy medical practice has entered the era of precision medicine that entails 
treatment of patients from as far down as their genetic composition. Capacity 
building and effective legislations (e.g. enforcing a sizable % of GDP on Research & 
Development) are part of the short term solution to an otherwise long term foresee-
able conundrum.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 



14

Demographic Analysis - Selected Concepts, Tools, and Applications

[1] Bergstrom A., Stringer C., 
Hajdinjak M., Scerri E. and Skoglund P. 
Origin of modern human ancestry. 
Nature 2021; 590: 229-237.

[2] Scerri E., Thomas M., Manica A., 
Gunz P., Stock J., Stringer C., et al. Did 
our species evolve in subdivided 
populations across Africa, and why does 
it matter? Trends in Ecology & Evolution 
2018; 33(8): 582-594.

[3] Stringer C. The origin and evolution 
of Homo sapiens. Philos Trans R Soc Lond. 
B Biol Sci. 2016; 371(1698): 20150237. 
doi: 10.1098/rstb.2015.0237

[4] Perkins J. The coins of the Swahili coast 
c. 800-1500. PhD dissertation, University 
of Bristol, 2014. doi: 10.1080/0067270X. 
2014.985886.

[5] Thompson W. Population. American 
Journal of Sociology 1929; 34: 959 - 979

[6] Landry A. Adolphe Landry on the 
demographic revolution. Pop. Dev. Rev. 
1987; 13(4): 73-740.

[7] UNDP. About sub Saharan Africa. 
Available from http://www.africa.undp.
org/content/rba/en/home/regioninfo.
html [Accessed on 30 November 2018]

[8] Sub-Saharan Africa. Wikipedia. 
Available from https://en.wikipedia.org/
wiki/Sub-Saharan_Africa [Accessed on 
10 December 2018].

[9] Vector - World map with highlighted 
Republic of South Africa. Available  
from https://www.123rf.com/photo_ 
50510458_stock-vector-world-map-with-
highlighted-republic-of-south-africa-
simlified-political-vector-map-in-dark-
grey-and-.html [Accessed on 10 
December 2018]

[10] Kimenyi S. Ethnic diversity, liberty 
and the state: The African dilemma. 
Cheltenham, UK: E. Elgar, 1997.

[11] Renquin J., Sanchez-Mazas A., 
Halle L., Rivalland S., Jaeger G., 
Mbayo K., Bianchi F. and Kaplan C. 
HLA class II polymorphism in Aka 
pygmies and Bantu Congolese and a 
reassessment of HLA-DRB1 African 
diversity. HLA 2001; 58(4): 211-222.

[12] Campbell M. and Tishkoff S. 
African genetic diversity: implications 
for human demographic history, 
modern human origins and complex 
disease mapping. Annu Rev Genomics 
Hum Genet. 2008; 9: 403-433.

[13] Reed F. and Tishkoff S. African 
human diversity, origins and migrations. 
Curr Opin. Genet. Dev. 2006; 16: 597-605.

[14] Pilkington M., Wilder J., Mendez F., 
Cox M., Woerner A., et al. Contrasting 
signatures of population growth for 
mitochondrial DNA and Y chromosomes 
among human populations in Africa. 
Mol Biol. Evol. 2008; 25: 517-525.

[15] Fouéré M. Remembering the dark 
years (1964-1975) in contemporary 
Zanzibar: Encounters. The International 
Journal for the study of Culture and 
Society, 2012, pp. 113-126.

[16] Glassman J. Sorting out the tribes: 
the creation of racial identities in 
colonial Zanzibar’s Newspaper wars. 
The Journal of African History 2000; 
41(3): 396.

[17] Bakari M. The democratization  
process in Zanzibar: A retarded transition. 
Hamburg: Institut fur Afrika-Kunde,  
2001.

[18] Campbell J. This is Africa’s new biggest 
city: Lagos, Nigeria – Population 21 million. 
The Atlantic, Washington DC. 2021. 
Retrieved from https://www.theatlantic.
com/international/archive/2012/07/
this-is-africas- new-biggest-city-lagos-
nigeria-population-21-million/259611/ 
[Accessed on 1 May 2021]

References



15

Demographic Transition in Sub-Saharan Africa: From Grassroots to Ivory Towers
DOI: http://dx.doi.org/10.5772/intechopen.98407

[19] Aluko S. How many Nigerians? An 
analysis of Nigeria’s Census problems. 
1901-63. African Affairs 1965; 3(3): 
371-392.

[20] Bamgbose A. Falsification of 
population census data in a heterogeneous 
Nigerian state: The forth republic 
example. Afr J Pol Sci. Int. Rel. 2009; 3(8): 
311-319.

[21] Adepoju A. Military rule and 
population issues in Nigeria. African 
Affairs 1981; 80(318): 29-47.

[22] Oyovbaire S. The Nigerian political 
system and political science in Nigeria. 
 J Econ. Soc. Stud. 1981; 23: 355-373.

[23] Onyekakeyah L. Paradox of 
population distribution in Nigeria.  
The Guardian Jan. 23, 2007; 65.

[24] National Bureau of Statistics (NBS) 
and Office of Chief Government 
Statistician (OCGS), Zanzibar. 
Population and Housing Census: 
population distribution by administrative 
Units; Key findings. Dar es Salaam, 
Tanzania: NBS and OCGS, 2013. 
Available from https://www.nbs.go.tz/
nbs/takwimu/census2012/Basic_
Demographic_and_Socio-Economic_
Profile_PopularVersion-KeyFindings_ 
2012_PHC_EnglishVersion.pdf [Accessed 
on 1 January 2021]

[25] Leshabari K., Biswas A., Gebuis E., 
Leshabari S. and Ohnishi M. Challenges 
in morbidity and mortality statistics of 
the elderly population in Tanzania: a call 
to action. Quality in Ageing & Older 
Adults 2017; 18(3): 171-174.

[26] Ainsworth M. and Dayton J. The 
impact of the AIDS epidemic on the 
health of the elderly in Tanzania. Policy 
Research Working Paper; No. 2649. 
World Bank, Washington DC. Available 
from https://openknowledge.worldbank.
org/handle/10986/19588 [Accessed on 1 
January 2021]

[27] Chonjo J. The impact of HIV and 
AIDS on the elderly people in Makete 
district, Tanzania. PhD Thesis- UDSM, 
2009. Available from http://41.86.178.5: 
8080/xmlui/handle/123456789/11100 
[Accessed on 12 December 2021]

[28] Nyigo V., Kilale A., Kilima S., 
Shayo E. Senkoro K. Mshana J., et al. 
Magnitude of HIV infection among 
older people in Mufindi and Babati 
districts of the Tanzania mainland. HIV 
AIDS (Auckl) 2014; 6: 75-79.

[29] Kaijage F. AIDS control and the 
burden of history in Northwestern 
Tanzania. Population & Environment 
1993; 14(3): 279-300.

[30] National Bureau of Statistics. 
National Population Projections, 2018. 
Available from https://www.nbs.go.tz/
nbs/takwimu/census2012/Projection-
Report-20132035.pdf [Accessed on 3 
January 2021]

[31] Oosthuizen M. Why South Africa 
isn’t cashing in on its demographic 
dividend. The Conversation 2016. 
Available from https://theconversation.
com/why-south-africa-isnt-cashing-in-
on-its-demographic-dividend-
54270#:~:text=South%20Africa%20
is%20in%20the%20midst%20of%20
a%20demographic%20transition.& 
text=The%20median%20age%20in%20
South,the%20population%20
continues%20to%20age [Accessed on 2 
February 2021]

[32] Census 2011: Profile of older persons 
in South Africa. Statistics South Africa. 
Pretoria: Statistics South Africa, 2014. 
Available from https://www.statssa.gov.
za/publications/Report-03-01-60/
Report-03-01- 602011.pdf [Accessed on 
31 January 2021]

[33] Census 2011: Fertility in South Africa. 
Statistics South Africa. Pretoria: 
Statistics South Africa, 2015. Available 
from http://www.statssa.gov.za/
publications/Report-03-01-63/



Demographic Analysis - Selected Concepts, Tools, and Applications

16

Report-03-01-632011.pdf [Accessed on 
2 February 2021]

[34] World Bank. Population growth 
(annual %) – South Africa. Available 
from https://data.worldbank.org/
indicator/SP.POP.GROW?locations=ZA 
[Accessed on 3 February 2021]

[35] Nigeria – CIA World Fact book, 2019. 
Available from https://www.cia.gov/
library/publications/the-world-factbook/
attachments/summaries/NI-summary.
pdf [Accessed on 11 March 2021]

[36] World Bank. Population ages 65 and 
above (% of total population). Available 
from https://data.worldbank.org/
indicator/SP.POP.65UP.TO.ZS? 
locations=NG [Accessed on 3 February  
2021]

[37] World Data Atlas. Egypt: Population 
ages 65 years and above as a share of the 
total population. Available from https://
knoema.com/atlas/Egypt/Population-
aged-65-years-and-above [Accessed on 
4 February 2021]

[38] Vigilant L., Stoneking M., 
Harpending H., Hawkes K. and 
Wilson A. African populations and the 
evolution of human mitochondrial 
DNA. Science 1991; 253: 1503-1507.

[39] Stoneking M., Fontius J., Clifford S., 
Soodyall H., Arcot S., Saha N., et al. Alu 
insertion polymorphisms and human 
evolution: Evidence for a larger 
population size in Africa. Genome Res. 
1997; 7: 1061-1071

[40] Hammer M., Spurdle A., Karafet T., 
Bonner M., Wood E, Novelletto A., et al. 
The geographic distribution of Human 
Y chromosome variation Genetics 1997; 
145(3): 787-805.

[41] Saunders M., Slatkin M., Garner C., 
Hammer M. and Nachman M. The 
extent of linkage disequilibrium caused 
by selection on G6PD in humans. 
Genetics 2005; 171: 1219-1229.

[42] Sabeti P., Varilly P., Fry B., 
Lohmueller J., Hostetter E., Cotsapas C., 
and the International HapMap 
consortium. Genome-wide detection 
and characterization of positive 
selection in human populations. Nature 
2007; 449(7164): 913-918.

[43] Leshabari K, Chale G. and Salim R. 
Ageing and HIV risk: analysis from Dar 
es Salaam, Tanzania. [in press].

[44] Chale G., Salim R. and Leshabari K. 
Clinical indications for total abdominal 
hysterectomy among women seen in Dar 
es Salaam regional referral hospitals, 
Tanzania: a prospective, observational 
hospital based study. Pan African 
Medical Journal. 2021; 38(10). 10.1164/
pamj.2021.38.10.17695.

[45] Levine M., Nasrin D., Acacio S., 
Bassat Q., Powell H., Tennant S., et al. 
Diarrhoeal disease and subsequent 
mortality risk of death in infants and 
children residing in low-income and 
middle-income countries: analysis of the 
GEMS case-control study and 12-month 
GEMS-1A follow-on study. Lancet Global 
Health 2020; 8(2): E204-E214.

[46] Cohen J., Leslie H., Saran I. and 
Fink G. Quality of clinical management 
of children diagnosed with malaria: a 
cross-section assessment of 9 sub- 
Saharan African countries between 
2007-2018. PLoS Med 2020; 17(9): 
e1003254.

[47] Leshabari K. and Ramji R. The 
pattern of infection among under-fives: 
a call for action. Dar es Salaam Medical 
Students’ Journal 2008; 15(1): 24-28.

[48] Jumanne S., Meda J., Hokororo A. 
and Leshabari K. Clinical predictors of 
malaria, acute bacterial meningitis and 
treatment outcomes among febrile 
children admitted with altered mental 
status in Northwestern Tanzania. J Trop 
Pediatr. 2018; 64(5): 426-433.

[49] Rochon P., Petrovic M., 
Cherubini A., Onder G., O’Mahony D., 



17

Demographic Transition in Sub-Saharan Africa: From Grassroots to Ivory Towers
DOI: http://dx.doi.org/10.5772/intechopen.98407

Sternberg S., et al. Polypharmacy, 
inappropriate prescribing, and 
deprescribing in older people: through a 
sex and gender lens. The Lancet Healthy 
Longev. 2021; 2: e290-300.

[50] Rochon P. and Gurwitz J. 
Optimising drug treatment for elderly 
people: the prescribing cascade. BMJ 
1997; 315(7115): 1096-1099.

[51] Maust D., Strominger J., Kim H., 
Langa K., Bynum J., Chang C., et al. 
Prevalence of Central Nervous System –
Active poly-pharmacy among older 
adults with dementia in the US. JAMA 
2021; 325(10): 952-961.

[52] Gurwitz J., Field T., Harrold L., 
Rothschild J., Debellis K., Seger A., et al. 
Incidence and preventability of Adverse 
Drug Events among older persons in the 
ambulatory setting. JAMA 2003; 289(9): 
1107-1109.

[53] Giardina C., Cutroneo P., 
Mocciaro E., Russo G., Mandraffino G., 
Basile G., et al. Adverse Drugs Reactions 
in hospitalized patients: Results of the 
FORWARD (Facilitation of Reporting in 
Hospital Ward) study Front. Pharmacol. 
2018; doi: 10.3389/fphar.2018.00350.

[54] Magdelijns F., van Avesaath R., 
Pijpers E., Stehouwer C. and Stassen P. 
Health-care-related adverse events 
leading to admission in older individuals: 
incidence, predictive factors and 
consequences. Eur J Publ Health 2016; 
26(5): 743-748.


