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Summary and Keywords

Research in the field of historical epidemiology involves a multidisciplinary approach that 
integrates evidence from the biomedical and public health sciences with other sources for 
historical analysis. Its principal goal is the understanding of the distribution of disease 
over time and space and the ways in which disease control efforts have had an impact on 
disease transmission. Based in part on microbiological data and analysis, the historical 
burdens of infectious disease for human beings and domesticated livestock in early tropi
cal Africa appear to have been high relative to other world regions. Although Africans de
veloped indigenous treatments that provided relief for many human diseases (and, in the 
case of smallpox, used variolation with smallpox matter to induce immunity), it was only 
in the 20th century that major scientific advances in disease control and treatment 
through the use of antibiotics and vaccines began to substantially reduce the overall bur
den of human and animal infectious disease. The advances in Western biomedicine did 
not displace African systems of indigenous medicine, and in most African contexts, differ
ent systems of medicine coexist.
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Context and Early Infections
Our early Homo sapiens ancestors first emerged as a new species in Africa about two or 
three hundred millennia ago. From that distant era forward, throughout cyclic eras of cli
mate change, our ancestors explored new regions and adapted to new ecological condi
tions. They fished, gathered, hunted, scavenged, and harvested wild grains and tubers. 
Like our predecessor species such as Homo erectus and Homo heidelbergensis, our hu
man ancestors lived in intimate contact with the continent’s rich flora and fauna. During 
the course of their daily activities, they came into contact with a wide array of bacteria, 
viruses, protozoa, and worms, some of which caused disease.

Some ancient infections, known as heirloom diseases, were common in the early human 
communities. Some of the heirloom diseases, such as the intestinal parasite roundworm 
and the bacterial and viral infections that produce diarrhea, were passed via a fecal-oral 
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route from one human being to another by contact with an infected person’s feces. This 
mode of inadvertent transmission remained commonplace for a wide array of infectious 
intestinal diseases among all human communities, until the adoption of the practices of 
boiling water to make infusions (“teas”); using fermentation to make beverages such as 
beers, wines, and fermented milks; and in the last century or two washing hands with 
soap after defecation. Diarrheal diseases cause dehydration and can be fatal to small chil
dren, and they must have been a significant check on population growth.

Through the laboratory techniques of molecular biology, it is possible to gain insights 
about other distant infectious disease processes. Some infections of the non-human pri
mates were passed on to human beings, because they shared some of the same ecological 
spaces. The two major species of malaria parasites that infect human beings—Plasmodi
um vivax and Plasmodium falciparum—are transmitted by Anopheles mosquitos and both 
are closely related to the malaria parasite species that infect gorillas, and it is clear that 
at some point the gorilla malarias adapted to human beings and became human infec
tions.1

The development of historical evidence concerning genetic mutations to malarial pres
sure has provoked a rethinking of the contexts of disease processes in early Africa. The 
widely expressed genetic mutation known as Duffy antigen negativity, carried by more 
than 95 percent of West and West Central Africans in the early 21st century, and which 
prevents infection by the vivax parasite, suggests that vivax infections were heavy in an 
early era.2 Molecular analysis also suggests that ongoing falciparum malarial infections 
may be much older than had been previously thought. Following a chance infection and 
the adaptation of the parasite to the human immune defenses, ongoing infections may 
have begun tens of thousands of years ago, made possible by higher human population 
densities in coastal and lacustrine settlements, long before the introduction of domesti
cated livestock and the adoption of settled agriculture.3

When the malaria parasites jumped from primates to human beings and made successful 
adaptations, they became human diseases. Most pathogens of wild animals, however, re
mained principally adapted to original hosts and did so without causing their hosts much 
loss of fitness. A few pathogens jumped across species to infect human beings from time 
to time but did not make fully successful adaptions. These zoonotic “spillover” outbreaks 
from wild animals to human beings were often episodic and short-lived, owing to high 
pathogenic virulence that killed the human hosts or an incomplete accommodation by the 
pathogen to the human body’s immune defenses, among other factors. Insects transmit
ted some of the pathogens from wild animal host species to human beings. The Aedes
mosquitos, for example, transmitted the yellow fever virus from non-human primates in 
the African forests to hunters and villagers nearby. The Glossina tsetse flies transmitted 
the trypanosomes that cause trypanosomiasis (known as sleeping sickness in human be
ings) from several species of large, vertebrate wild animals to human beings and, over 
the past several millennia, to domesticated livestock.
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Because human beings’ exposure to insect vectors have varied over time and space, they 
can be investigated as historical and ecological processes. When opening up new lands 
for agriculture, for example, human beings altered their environments. The forest and 
woodland clearings favored insects that could take advantage of the new anthropogenic 
environments. One dramatic example over the past several thousand years is the Anophe
les mosquito’s evolution to taking blood meals nearly exclusively from human beings 
rather than from other animals. This has heightened the malaria burden and focused se
lection pressure in human beings for hemoglobin mutations (such as sickle cell) to miti
gate the damage. As this example suggests, disease processes in Africa have complicated 
histories than can only be understood by developing insights from many different disci
plines.

In many African regions, the insect-borne diseases (especially malaria) and infectious in
testinal diseases were among the most burdensome for African peoples. Most of the bur
den of disease fell upon young children—those whose immune systems had not had time 
to fully develop. Some of the diseases that challenged African children could leave those 
who survived with partial immunity (in the case of falciparum malaria) or full immunity 
(in the case of yellow fever). Other diseases such as bacterial intestinal ailments and try
panosomiasis could be suffered repeatedly.

The overall picture is that the historical disease burden in early tropical Africa was high. 
Some historians have judged that the African disease environment was more difficult than 
that of other world regions, and that after small groups left the tropical environment of 
Africa and moved into other world regions, human population growth began to increase 
quickly.4 Nonetheless, there are many uncertainties in our understandings of the epidemi
ological past.

For historians, one of the core issues is how to use historical evidence in combination 
with molecular evidence to discern the disease dynamics of past eras. Consider the prob
lematic of the yellow fever virus. Much of what scholars know about yellow fever dynam
ics comes from the experience in the Americas. During the Atlantic slave trade, the yel
low fever virus and the Aedes aegypti mosquito made their way from Africa and became 
established on New World plantations.5 In the Americas, yellow fever caused a terrible 
hemorrhagic fever with a characteristic vomiting of coagulated blood (“black vomit”) dur
ing the end stage of the disease, with a case fatality rate of 50 percent. But how signifi
cant was yellow fever in Africa? Some studies indicate that most contemporary yellow 
fever infections are either asymptomatic or do not produce the black vomit characteristic 
of infections in the Americas. In which African regions was it endemic? Was its distribu
tion significantly expanded within Africa as a result of warfare and the internal slave 
trades? The molecular evidence has shed some light. It indicates that the current form of 
yellow fever emerged in Africa within the past 1,500 years, probably in East Africa, from 
whence it spread into both East Africa and West Africa and then to the Americas.6 The 
molecular analysis is important, but a finer-grained understanding of the historical impor
tance of yellow fever depends upon supporting historical documentation that explicitly 
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mentions signature symptoms, and the earliest definitive evidence in West Africa dates to 
the late 18th century.7

Another core set of historical disease dynamics in early Africa concerns the relationships 
between African herders and farmers and their domesticated animals. A few millennia be
fore the Common Era, herders introduced cattle, sheep, and goats into eastern Africa that 
had been initially domesticated in southwest Asia. These animals had evolved outside of 
tropical Africa, and they had never before encountered the types of tropical disease chal
lenges that were familiar to the endemic fauna of sub-Saharan Africa. In particular, the 
introduced breeds lacked biological defenses against the trypanosomes carried by the 
tsetse flies, and they suffered high mortality as a result. African herders learned that the 
successful introduction of these animals depended upon the regular burning of tsetse fly 
habitat, which had the added advantage of stimulating the growth of fresh grasses and 
leaves upon which the livestock fed. Over the course of several millennia, the practice of 
cattle-herding spread south through an eastern Africa corridor to the southern tip of 
Africa. Other herders pioneered the movement of domesticated livestock westward along 
the southern edge of the Sahara Desert to the Atlantic coast. There, the zone of livestock 
herding was largely contained because of the threat of trypanosomiasis in more humid ar
eas of western Africa.

In arid areas, herders developed patterns of transhumant pastoralism and came to de
pend upon their livestock for milk. In more humid areas, where agriculture was possible, 
farmers integrated their livestock into village agriculture. Yet, in both contexts, the health 
of domesticated animals had a significant influence on human health. When animal dis
eases were severe and reduced the availability of milk, meat, and butter, this scarcity 
could produce stress in human communities and at the worst times starvation. Fortunate
ly, the diseases of domesticated livestock generally were not directly transmissible to hu
man beings.8

Africa and the Wider World
From the late first millennium CE, traders from northern Africa began to make regular 
voyages across the Sahara Desert into the Sahelian and savanna zones. They rarely ven
tured farther south, because the north Africans encountered a hostile disease environ
ment that could be deadly for them and their animals.9 These commercial relations 
opened up new pathways for the transmission of infectious disease. In eastern Africa, 
traders from the Arabian Peninsula and southwest Asia formed multicultural communities 
along the Indian Ocean coast and did not establish settlements in the interior owing to 
the more dangerous disease environment there. The trade along the Swahili coast simi
larly created new opportunities for the movement of infectious disease.10 In western 
Africa, from the 15th century CE onward, a similar pattern obtained. European traders 
visited the western coasts of Africa and rarely ventured into the interior because of the 
dangerous disease environment. During the era of the Atlantic slave trade, among Euro
peans the western coast of Africa acquired the reputation as the “white man’s grave.”11
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Our understandings of the epidemiological impacts of these openings to broader disease 
environments are not well developed. One challenge is locating the relevant textual evi
dence—which exists in a plethora of languages and spread across many libraries and 
archives—and interpreting it through the lens of different cultural categories of disease 
and significant symptoms. A significant limitation is that the textual evidence before the 
development of public health surveillance in the 20th century is rarely quantitative, and 
thus even if the difficulties of retrospective diagnosis are surmounted, it can be difficult 
to ascertain the extent of the outbreaks.

It is clear nonetheless that pathogens introduced from the wider world had a significant 
impact on African populations. Two cases are illustrative of broad processes—one that 
produced an ongoing disease threat and one that burned itself out within a year or so. 
From South Asia, cholera was introduced during the 19th century into eastern Africa and 
from northern Africa across the Sahara into west Africa. After successive introductions, 
cholera became an endemic infection by the late 20th century.12 From North America, via 
European networks of international trade, Europeans introduced the 1918–1919 global 
pandemic of influenza into African ports. The pandemic took a large toll on African popu
lations, although the overall extent of the disaster remains unknown. An estimated five 
hundred thousand died in South Africa alone.13

The impact of introduced pathogens was not restricted to human populations. The live
stock herds in Africa proved particularly susceptible. The most damaging episode was the 
pandemic of rinderpest (cattle plague) introduced by the Italians into Eritrea that broke 
out in the late 19th century in northeastern Africa and spread south like wildfire through 
the “cattle corridor” of eastern Africa as far as the Cape of Good Hope. In the 1890s it 
killed an estimated 80–90 percent of the cattle in eastern and southern Africa, and be
cause cattle-keeping peoples depended upon their animals for food and economic securi
ty, the epizootic disaster became a human disaster. It also killed sheep and goats, and 
wild buffalo, giraffe, and wildebeest. It brought starvation, weakness, and disease in its 
wake, and it facilitated the expansion of European colonists into eastern and southern 
Africa who were eager to seize land and resources and force Africans to work for them.14

Control of Human Disease
During the course of the 20th century, breakthroughs in prophylactic and curative scien
tific biomedicine offered opportunities to control the transmission of some infectious dis
eases. These initiatives were celebrated as remarkable successes at the time, but histori
cal research has produced more balanced assessments of both their contemporary and 
lasting impacts. Consider the colonial-era efforts to control trypanosomiasis. Colonial ef
forts in East and Central Africa varied by colonial power and by ecological zone and in
cluded the imposition of quarantine, the removal of populations from infected areas, and 
mass drug administration to kill the parasite in the human reservoir. The policies pro
duced severe disruptions to African lives, and some of the drugs given produced danger
ous and sometimes deadly side-effects, but the campaigns succeeded in reducing the bur
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den of the disease.15 In the 1950s, the French, Portuguese, and British colonial medical 
services adopted the drug lomidine for mass drug administration against sleeping sick
ness in West and West-Central Africa. Lomidine was thought to be safe, and tens of mil
lions received injections. When lomidine was determined to be dangerous—in some peo
ple it produced infections that killed—the evidence was largely ignored in favor of the be
lief that it produced population-level immunity. In fact, quite apart from its dangerous se
quelae, it was a medicine of only mediocre efficacy.16

The history of interventions against yellow fever in Africa is also instructive. Beginning in 
the early 1940s, the French administered a yellow fever vaccine (usually in combination 
with smallpox vaccine) to millions of Africans. By the 1960s, virtually the entire popula
tion of the French colonies had been protected against yellow fever. This protection, how
ever, came at a cost: the French vaccine produced lethal encephalitis in a number of chil
dren. Toward the end of the colonial period, the vaccination programs ended. Over time 
ever-larger numbers of Africans grew up unprotected by vaccination, and yellow fever 
outbreaks occurred. Epidemiologists estimated that tens of thousands of Africans may 
have died from yellow fever annually before the resumption of mass vaccination cam
paigns in the 21st century.17

Over the course of the 20th century, the single largest infectious disease problem in 
Africa was falciparum malaria. The levels of transmission were elevated across most of 
sub-Saharan Africa, and the toll was high in lives lost, permanent damage to bodily or
gans, and severe bouts of illness. The World Health Organization led pilot projects to de
termine the feasibility of eradication programs during the Global Malaria Eradication Pro
gram (1955–1969), but the major success in malaria control was the result of the avail
ability of the very inexpensive and effective antimalarial drug chloroquine. Parasite resis
tance to chloroquine spread during the 1980s, and by the 1990s malaria was again exact
ing a terrible toll. A second global effort to eliminate malaria at the level of the nation 
state was launched in late 2000s, and it cut malarial deaths in Africa roughly in half 
through the distribution of insecticide-treated beds, new diagnostic methods, and a new 
generation of antimalarial drugs.18

Yet other forms of disease developed from the ecological and nutritional stresses pro
duced by the political economy of colonialism, particularly in areas in which Europeans 
dispossessed Africans of their lands and forced them into land reserves, where the result 
was extensive malnutrition.19 In other contexts, such as in Uganda, even without the whip 
of relocation, some Africans suffered from malnutrition as a result of farmers’ decisions to 
produce cash-crops for export rather than food crops for local markets.20

During the colonial period, most Africans sought help for medical problems first from lo
cal healers. If the problems went unresolved, the sufferers might seek treatment from lo
cal shops that sold medicines or from clinics. The African and European medical systems 
were distinct, yet there was considerable interpenetration, marked by competition and 
some cultural borrowing. There were also medical influences from the Indian communi
ties in some parts of southern and eastern coastal Africa. In the post-colonial era, some 



Disease and Epidemiology of Humans and Animals: Methods

Page 7 of 13

PRINTED FROM the OXFORD RESEARCH ENCYCLOPEDIA, AFRICAN HISTORY (oxfordre.com/africanhistory). (c) Oxford 
University Press USA, 2019. All Rights Reserved. Personal use only; commercial use is strictly prohibited (for details see Pri
vacy Policy and Legal Notice).

Subscriber: Colby College; date: 29 August 2019

African-led governments made strides to incorporate African healers into the national 
health care systems. The large-scale successes in improving the rates of childhood sur
vival from infectious diseases can be attributed to mass vaccination campaigns and 
greater access to medical clinics supplied with modern medicines and staffed with nurses 
and doctors.

Control of Animal Disease
In the aftermath of the panzootic disaster of the 1890s, rinderpest became an endemic in
fection in Africa. Some cattle developed resistance to the virus and others acquired suba
cute infections, from which most recovered. Yet outbreaks of rinderpest, along with East 
Coast Fever, Rift Valley Fever, and contagious bovine pleuropneumonia, remained disease 
challenges for both African cattle-keepers and European farmers. In the early 20th centu
ry, Europeans and Africans had broadly different outlooks, with European livestock own
ers directly concerned with the impact of disease on production for the market and 
African cattle-keepers more concerned with subsistence. In Kenya, during the first 
decades of the 20th century, European colonial governments experimented with cattle 
quarantines and dipping stations to protect cattle against tick-borne diseases such as 
East Coast Fever, with the goal of disease containment. By the 1940s, Kenyan colonial 
veterinary policy had evolved toward disease eradication schemes based on comprehen
sive immunization.21

As African pastoral peoples became more involved with domestic and international mar
kets, the disease threats to livestock took on a heightened financial dimension. By the 
mid-20th century, the administration of bovine vaccines against rinderpest and conta
gious bovine pleuropneumonia helped to subsume the problems of cattle disease into a 
new paradigm of development and modernization. In the aftermath of the independence 
movements, the veterinary services in states with competent governance moved to exer
cise active disease surveillance and control. A series of international campaigns against 
rinderpest in Africa scored major successes with intervals of lapsed control, until the 
rinderpest disappeared from the continent early in this century, and the global eradica
tion of rinderpest was certified in 2011.22

In the early 21st century, the veterinary services depend upon vaccination, strict monitor
ing of herds, trade restrictions, quarantines, and the culling of animals. The challenges 
are complicated. Many species cross national boundaries, and the transboundary move
ments of infected animals are difficult to protect against, because that would require 
close coordination between the veterinary services of states that share borders. Wild 
African buffalo (Syncerus caffer) in southern Africa, for example, can carry foot-and-
mouth disease (FMD) and infect livestock. In Botswana, Swaziland, Namibia, South 
Africa, and Lesotho, the veterinary services have achieved a high measure of control, but 
adjoining countries have not. The vaccination of cattle against FMD is expensive, and the 
protection is short-lived. Booster shots have to be administered every four to six months. 
Moreover, the viral diversity of FMD is higher than in any other region of the world, and 
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this complicates the formulation of the vaccines. It is difficult to distinguish between vac
cinated and unvaccinated animals, and some animals that have been vaccinated are 
asymptomatic carriers.23

Emerging Infections
Late in the 20th century, human immunodeficiency virus (HIV), a pathogen transmitted 
through sexual intercourse, blood transfusions, shared needles, and birth delivery, began 
to wreak havoc in Africa and beyond.24 It caused the acquired immunodeficiency disease 
syndrome (AIDS), in which immuno-compromised individuals suffered the ravages of dis
eases such as tuberculosis and skin cancers. In terms of overall mortality and morbidity, 
HIV became the major disease challenge of the late 20th and early 21st centuries. Sever
al different strains of the virus, in different parts of Africa, were initially transmitted from 
great apes (or in the case of HIV-2, sooty mangabeys) to human beings, probably in the 
mid-20th century and probably through hunting. It is likely that there were many such 
transfers in the past, and that the infections died out within rural communities in an era 
before modern transport, rapid urbanization, and the development of urban markets for 
commercial sex.25

The AIDS epidemic was most severe in southern and central Africa, in part as result of a 
more easily transmissible viral strain of HIV. The larger regional situation was exacerbat
ed by the liberation wars to secure the end of white majority rule in the larger region and 
interethnic conflicts that caused the displacement of populations, the collapse of health 
care systems, and more difficult economic circumstances. HIV infections spiraled. Ex
perts developed HIV control programs based on behavioral change that had mixed suc
cess.26 Beginning in the decade of the 2000s, the distribution of anti-retroviral therapies 
(ARTs) to enhance the human body’s ability to combat HIV began to achieve large suc
cesses in most regions of Africa. Deaths declined sharply, although transmission at lower 
rates continued.

In late 2013, a second major emerging infection vaulted into international prominence. 
An epidemic of Ebola virus disease spread principally within Sierra Leone, Liberia, and 
Guinea, and by the end of the epidemic, it had killed more than eleven thousand people. 
The hemorrhagic disease was particularly frightening because it killed quickly and grue
somely, and there was no cure. A few infected people had traveled to other West African 
states, Europe, or the USA, and thus for a brief period the prospect of a larger epidemic 
seemed possible. An array of disease control efforts was launched, and experts are divid
ed on whether or not the international interventions were effective. The epidemic may 
have run a more or less natural course.27

Ebola outbreaks had first occurred in the mid 1970s, and over the course of decades 
more than a dozen had been studied by infectious disease specialists. In most of the Ebo
la outbreaks, the initial human infection, known as the index case, had been traced back 
to contact with an infected primate that had been killed by hunters. The epidemiological 
emphasis on a search for the index cases was not matched by research on the cultural 
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means of transmission. The assumption seems to have been that as the first individuals 
fell ill they spread the infection to family and friends. This was undoubtedly true, but spe
cific cultural practices such as preparing the dead for burial were later discovered to be 
profound amplifiers of infection. This had been missed by the epidemiologists and virolo
gists, in part because they typically did not have anthropologists on their teams.

From a virological perspective, the best approach to the control of Ebola was to develop 
an effective vaccine, and much research effort and funding was committed to this end. 
Several effective vaccines for Ebola were developed, although too late to have had a sig
nificant impact on the scope of the 2013–2015 epidemic.28 Ebola vaccines were success
fully administered in the 2018–2019 Ebola outbreaks in the Democratic Republic of Con
go and played a role in limiting their extent.

Epidemiological Transition
Infectious diseases remain an important challenge to African health. But as infectious hu
man diseases have come under greater control, chronic diseases are staking a larger 
claim in overall mortality. Consider the problem of obesity that is correlated with urban
ization and rising incomes. African populations in the early 21st century are suffering 
from the global epidemic of obesity: rates of Type II (adult-onset) diabetes in Africa are 
comparable to those in other world regions, and the largest projected growth rate in Type 
II diabetes by 2030 is for Africa.29 The implications are dire. The economic burden of dia
betes in the developed world threatens to overwhelm the capacity of health systems, and 
it is certain that the economic burden will fall more heavily and exceed the means of 
health systems with lower capacities.30

Yet other major challenges from non-communicable diseases are becoming visible. Can
cer is increasingly recognized as a major health issue in Africa, and researchers are try
ing to raise global awareness of this challenge.31 Cancer treatments are among the most 
expensive clinical interventions, and in Africa, cancer physicians struggle to make do with 
tools that are inadequate to the task.32 Alcohol use disorder—with its related problems 
ranging from vehicular accidents to fetal alcohol syndrome to domestic violence to in
creased risk of transmission of HIV—is emerging as a major health problem.

A Closing Perspective
Taking the long view, over an immense reach of time, the burden of infectious human and 
animal disease was heavier in Africa below the Sahara than in other major world regions. 
Beginning in the 20th century, major biomedical breakthroughs in the control of human 
and animal diseases reduced the overall burdens. Infectious disease remained the major 
threat to domesticated and wildlife populations. The same was not true of human disease. 
By the early 21st century, the broad outlines of human health in Africa had begun to con
verge with those of other world regions. The long era during which infectious disease had 
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been the principal challenge to human health was giving way to a new era in which the 
challenge of communicable disease had emerged as paramount.

Primary Sources

Primary sources for the historical investigation of disease and epidemiology in humans 
and animals in Africa are located in a wide array of archives including those of missionary 
organizations, secular philanthropic organizations, colonial government medical services, 
African health ministries, and global institutional archives. Many of the materials are 
available only in a paper format and must be consulted on site. Some archives, such as 
those of the World Health Organization and the Rockefeller Foundation, are in the 
process of being digitalized; many documents are currently available online. Many pub
lished documents in the biomedical, public health, and veterinary sciences that bear on 
historical processes are also available online, through databases such as PubMed.
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