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Introduction  

Influenza viruses are members of the family of 

Orthomyxoviridae which are primarily made of 

segmented genomes and single-stranded negative 

RNA. This family is composed of four genera types 

including A, B, C and Thogotovirus. Influenza A and 

B viruses are infectious to human beings and are 

responsible for a variety of acute respiratory diseases; 

these are therefore the major clinically relevant genera 

to humans. In addition, the Influenza A virus is further 

classified into subtypes based on antigenic and genetic 

differences in the membrane glycoproteins 

hemagglutinin and neuraminidase; two of these 

subtypes are currently in circulation among humans.
1
  

A systematic review of research published from 1980 

to 2009 on seasonal influenza epidemiology in sub-

Saharan Africa conducted by Bradford.,
2
 revealed that 

Influenza was highly seasonal in southern Africa. The 

review also highlighted the absence of relevant data 

from Sub-Saharan Africa alongside information 

explaining the possible relationship between climatic 

changes in these regions and the incidences of 

influenza.  

Climate change as defined by National Geographic is 

a long-term shift in global or regional climate patterns. 

The impact of climate change is not negligible as it 

can be observed in different sectors ranging from 

agriculture, water resources, biodiversity and more 

importantly, health. The prospective influence of 

climate change on the health of humans are 

consequential, ranging from direct effects such as 

flooding and heat stress, to indirect impacts including 

changes in the transmission of diseases.
3
 Accelerated 

adjustments in global climatic conditions are already 

affecting human health in different ways, one of which 

is by altering the epidemiology of climate-sensitive 

pathogens.
4
 A positive relationship has therefore been 

established between changes in climatic conditions 

and the epidemiology of diseases. Evidence based 

reports have revealed that health outcomes are highly 

sensitive to variations in the climate. Therefore, it is 

unavoidable that long-term climate changes would 

have an effect on global population health.
5
 The 2004 

Nobel Prize winner, Dr. Wangari Maathai predicted 

that Africa would be hit hardest by changes in 

Climate. Other predictions include the incidence of 

intense tropical cyclones, higher sea levels and general 

increases in temperature. Therefore there is very high 

confidence on the contraction and expansion of vector 

borne diseases, increase in malnutrition and cardio-

respiratory diseases from changes in air quality and an 
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increase in the range of infectious diseases.
6
 Currently, 

in Southern Africa, while extreme weather events are 

becoming more noticeable, vector borne diseases are 

becoming more prominent.
7
  

The World Health Organization (WHO) recommends 

routine epidemiological and virological scrutiny in 

order to prevent the outbreaks of communicable 

diseases. It is unfortunate that epidemiological 

information on influenza outbreaks including its 

negative impacts in African countries and its 

relationship to climate change are insufficient. This 

review therefore aims to investigate the spread of 

influenza viruses in Africa and its relationship to 

climate change, while highlighting the importance of 

health research in the mitigation of the negative 

impacts of climate change.  

 

Incidence and Prevalence of Influenza Viruses in 

Africa 

Respiratory diseases are one of the major causes of 

mortality throughout the globe. Infections from the 

influenza virus alone may cause estimated 290,000–

650,000 deaths per year according to the WHO.
8
 In 

equatorial regions, influenza could occur throughout 

the year. However, in the Northern Hemisphere, the 

season of influenza typically starts in the beginning of 

autumn, peaks in the middle of February, and 

concludes towards the end of spring of the following 

year. This tells us that the weather and climate 

influence the incidence and prevalence of influenza 

globally.
9
 Conclusive data on the seasonal flu was 

reported by the Centers for Disease Control and 

Prevention (CDC) even as the coronavirus disease 

continued to spread. In the United States alone, the 

CDC reported 39 – 56 million illnesses and 24 – 62 

thousand deaths between the 1
st
 of October 2019 and 

the 4
th
 of April 2020.

10 
 

In spite of epidemiological research conducted on 

seasonal influenza, overall infection patterns have not 

been described in details based on broad geographical 

scales and for specific types of the influenza virus.
11

 

Research materials and reports that describe the 

circulation of influenza globally have highlighted that 

there is very little data from Africa; while quite 

recently, the burden of influenza in Africa was thought 

to be insignificant.
12

 There however have been 

sporadic reports from several African countries such as 

South Africa, the Gambia, Congo, Senegal, Kenya, 

Madagascar, Ethiopia and Ivory Coast that has 

indicated that there might be regular incidences of the 

influenza virus causing epidemics. In a typical setting 

in Africa, influenza is not distinguishable from other 

infectious diseases that may cause fever. Malaria is the 

most common culprit of misdiagnosis because it is an 

important infectious disease and is thought to be the 

main cause of considerable annual morbidity and 

mortality.
13

 However, diagnosing influenza like 

diseases could be challenging and it affects reports on 

the incidence and prevalence of influenza viruses 

specifically in these regions. Research conducted by 

Maria Yazdanbakhsh and Peter G. Kremsner 

concluded that influenza is prevalent in Africa and may 

have significant impacts on morbidity and mortality, 

hence, proper investigative systems should be set up to 

aid in understanding the epidemiology of influenza in 

Africa.
12 

 

Sporadic data suggest that there is an increased risk of 

influenza-associated mortality in low-income settings 

in regions such as sub-Saharan Africa.
14

 The high 

prevalence of comorbid conditions such as malaria, 

HIV/AIDS and tuberculosis have been thought to 

contribute to the severity of influenza and subsequent 

mortality in Africa.
2
 In South Africa, HIV/AIDS and 

other coinfections such as pneumonia and tuberculosis 

contributed to increased deaths among influenza virus 

positive patients. A research studying the prevalence of 

influenza-associated lower respiratory tract infections 

conducted in South Africa revealed that the incidence 

of these infections was 4-8 times greater for HIV-

infected individuals compared to HIV-uninfected 

individuals. Findings from this research therefore 

indicated that HIV-infected individuals were at greater 

risk for severe illnesses related to influenza and thus 

should be prioritized for influenza vaccination.
15

 

Similar research revealed that influenza-associated 

mortality rates were 3.8 times higher in adults between 

the ages of 25 and 54, especially since this was the age 

group with the highest seproprevalence of HIV.
16

   

A research that involved a case series from eight 

African countries was conducted to identify severe 

acute respiratory illnesses and the associated mortality 

rates. The countries that participated include the 

Democratic Republic of Congo, Kenya, Madagascar, 

Malawi, Rwanda, South Africa, Tanzania and Uganda.  

It was observed that Case-Fatality Proportion (CFP) 

was greater among countries with a systematic death 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Yazdanbakhsh%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20016686
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reporting approach than among those with sporadic 

reporting and a conclusion was drawn that few African 

countries systematically collect data on the outcomes 

of hospitalized patients with respiratory illness, thereby 

re-emphasizing the importance of health research and 

surveillance systems.
17

  Similar research was 

conducted to establish the epidemiology of influenza in 

eight West African countries (Burkina Faso, Cote 

d’Ivoire, Mali, Mauritania, Niger, Nigeria, Sierra 

Leone and Togo) and loopholes in the surveillance 

system were identified, as there were insufficient data 

on adults and geriatrics.
18

  

 

Climate Change in Africa 

Africa, in spite of its low contribution to GHG 

emissions, remains the most susceptible continent. The 

continent faces exponential collateral damage, posing 

systemic risks to its public health, agriculture, water 

and food systems and infrastructural investments.
19

 

The Intergovernmental Panel on Climate Change 

(IPCC) prepares comprehensive assessment reports 

about knowledge on climate change, potential impacts 

and options for response. Their 2018 report highlighted 

severe consequences of a temperature increase above 

1.5°C in Africa.
20

 However they claim that it is still 

possible to limit rise in global temperature to 1.5° C—

if, there are “rapid and far-reaching transitions in land, 

energy, buildings, transport, and cities”.
21

 Dramatic 

consequences have been observed in Sub-Saharan 

Africa with climate extremes becoming more frequent 

and intense over the past decades
22

, it is also projected 

that temperature increases in this region (Sub-Saharan 

Africa) would be higher than global mean temperature 

changes.
23

 Increases would even be more significant if 

the global mean temperature were to reach 2°C, with 

notable changes in the occurrence and intensity of 

temperature extremes in all sub-Saharan regions.
24

 

Large increases in the number of hot days both at 

1.5°C and 2°C are projected to be displayed in West 

and Central Africa; this is primarily due to the 

relatively small inter-annual present-day variability in 

this region.
24

 There are therefore benefits of limiting 

climate change to 1.5° C because every bit of 

additional warming adds greater risks for Africa in the 

form of greater droughts, more heat waves and the 

spread of infectious diseases.
21

  

In West Africa, climate has evolved in response to 

elevated anthropogenic GHG forcing which is 

projected to increase.
25

 Most countries in West Africa 

will therefore have to cope with shorter rainy seasons, 

generalized torrid, dry and semi-dry conditions, and 

more intense extreme precipitations.
26

 Greatest 

warming is anticipated in the Sahel which is a semi-

arid region lying south of the Sahara desert.
27,28

 

Vulnerability to climate change in West Africa is 

compounded by high dependence on rainfed 

agriculture, population growth, poor public health 

systems and inadequate access to safe water and other 

hygienic facilities. South Africa on the other hand has 

experienced a mean annual temperature increase by at 

least 1.5 times the observed global average of 0.65°C 

and extreme rainfall events over the past 50 years.
29

 

These changes in climate pose a notable threat to the 

public health and biodiversity of South Africa and 

Africa as a continent.
30

  

 

Effect of Climate Change on the Spread of 

Influenza Viruses in Africa  

It is an established fact that climate change has a direct 

impact on the spread of diseases and seasonal 

infectious outbreaks.
31

 Africa, as one of the most 

vulnerable continents to climate change, would be 

severely hit by adverse changes in the climate. 

Although there might be some beneficial health effects 

such as reduction in the seasonal winter-time peak in 

deaths in temperate regions, there would be adverse 

effects in the spread of disease due to climate change. 

The IPCC projects that there would be three kinds of 

health impacts due to climate change, they include: 

those that are directly due to extreme weather, health 

consequences due to environmental changes and other 

health consequences that may occur due to displaced 

populations in the wake of climate induced economic 

dislocation.
31

 In reference to the spread of disease, the 

impact of climate change on the spread of influenza 

viruses is not negligible. This fact was confirmed in a 

study led by Sherry Towers in Arizona State 

University which concluded that there would be early 

and severe influenza seasons occurring after warmer 

than average winters, in layman terms - more severe 

flu seasons would occur due to climate change.
32

 

Increasing temperatures can therefore lead to the 

increased transmission of diseases either through direct 

action on infectious agents or on vectors, or changes in 

host behavior.
33

  

Several species of birds act as biological or mechanical 
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carriers of human pathogens as well as of vectors of 

infectious diseases, and many of these birds are 

migratory species- flying long distances through 

continents.
34

 Climate change has been discovered to be 

responsible for changes in advancement in breeding 

and migration dates of several bird species, their 

population and their population dynamics all over the 

world.
35

 The spread of H5N8 avian influenza (HPAI) 

in Africa can be attributed to the migration of several 

birds of the H5 Goose/Guangdong/96 lineage from 

Asia.
36,37

 After the first recorded attack of HPAI in 

Eastern Africa, a series of H5N8-HPAI outbreaks were 

also recorded in the Democratic Republic of Congo 

and all these could be attributed to the influx of 

Palearctic waterfowls and overwintering ducks.
38

 

Therefore, it is generally accepted that migratory birds, 

most especially the waterfowl, play critical roles in the 

maintenance and spread of influenza A viruses. 

Climate change and environmental alterations have 

also been thought to also be responsible for the 

mutations undergone by influenza viruses and the 

jumps from one species to another.
33

  

Human influenza A has been known to cause seasonal 

epidemics known as the flu season. Pandemics can 

even occur when a new and very different influenza A 

virus emerges. This should not be mistaken for 

pandemics such as COVID-19 that are caused by 

coronaviruses.
39

 In addition to influenza, the Wildlife 

Conservative Society predicts that climate change may 

exacerbate the spread of other diseases such as cholera, 

Ebola and yellow fever, and these would have a 

negative impact on Africa due to poor infrastructure 

and vaccination facilities.
40

 A large percentage of 

global pandemics have been due to viruses that affect 

the respiratory system and possibly give similar 

symptoms to that of influenza. Poverty has been 

implicated as one of the causes of the spread of these 

infectious diseases in Sub-Saharan Africa; in the next 

few decades, the effects of climate change will also be 

progressively and intensively felt across the African 

continent due to the interaction between climate 

change and urbanization.
41

 It is predicted that there 

may be shifts in the geographic distribution of vector-

borne and zoonotic diseases, thereby increasing the 

pressure in areas that were not susceptible to influenza 

outbreaks and other viral infections. Temporarily, 

health systems may be unprepared for prevention, 

diagnosis and treatment and over time, populations that 

were previously exposed would continue to be 

challenged by limited natural immunity and new 

disease interaction.
42

 We can conclusively say that the 

effect of climate change on the spread of influenza in 

Africa (especially regions such as South-Africa in 

which influenza is highly seasonal
2
 cannot be 

overlooked as it promises to be progressively intense if 

public health infrastructure, research and policies are 

repeatedly ignored. 

 

The Impact of Health Research and Climate 

Change Mitigation on the Spread of Influenza 

Viruses in Africa 

Climate change mitigation refers to efforts to inhibit 

the emission of Greenhouse Gases (GHG), thereby 

reducing atmospheric concentrations to levels that 

would prevent dangerous anthropogenic interference. 

The GHG such as Carbon Dioxide, Methane and 

Nitrous Oxides encourage heat trapping thereby 

making the Earth hotter than it’s supposed to be; 

greenhouse gases are therefore one of the indicators of 

climate change.
43

 According to the International 

Energy Association (IEA), the concentration of       

in the atmosphere is limited to 450ppm in the proposed 

‘mitigation action’ scenario compared to 1000ppm 

levels that the world is currently heading towards.
44

 

Global climate change mitigation is therefore essential 

for the reduction of GHG that would eventually protect 

less developed regions of the world, in this case, 

Africa. The Organization for Economic Co-operation 

and Development (OECD) has mimicked several 

possible scenarios for the ambitious reduction of 

GHG’s and they discovered that major changes in 

behavior and methods of production will be needed to 

achieve GHG mitigation with the lowest possible 

costs.
45

 Deforestation as highlighted by the OECD has 

been a major contributor to GHG’s because it 

encourages the release of large volumes of 

    emissions into the atmosphere. Mitigation 

reference scenarios entail no further action, but 

aggressive policies to boost reforestation and quit 

deforestation may significantly contribute to the 

reduction of GHG’s.
45

 Several other measures for 

mitigating climate change include opting for renewable 

energy,
46

 promoting sustainable mobility and public 

transportation,
47

 promoting agriculture,
48

 increasing 

taxes on fossil fuels and other     emission markets,
49

 

restoring damaged ecosystems
50

 and most importantly 



Oritsetimeyin Victoria Arueyingho 

 

29  |  International Journal of Medical Reviews. 2021;8(1):25-31  

creating policies that would promote health research 

and mitigation of climate change.
51

  

The insufficiency of data on seasonal-influenza 

epidemiology in Sub-Saharan Africa would negatively 

affect the ability of the government and other non-

governmental organizations to identify the disease 

burden of influenza, strengths and weaknesses that 

may affect policy decisions, and other epidemiological 

traits of the region.
2
 The data from Sub-Saharan Africa 

are inadequate to allow most countries to prioritize 

strategies for the prevention and control of influenza.
52

 

Enhancing knowledge about influenza transmission 

and other epidemiological factors is crucial to upgrade 

surveillance networks and to develop accurate models 

of prediction to enhance public health intervention 

strategies e.g. vaccination campaigns. While health 

research is not negligible, the positive relationship 

between climate change and the spread of infectious 

diseases such as influenza makes it obvious that 

attempts for effective change can majorly be attained 

through collaborative policies and strategies that would 

encourage mutual growth. A step in the right direction 

was taken on the 22
nd

 of April 2016 at the United 

Nations Secretariat in New York, where about 175 

world leaders signed what is called the Paris 

Agreement. On the same day, 47 African Member 

states signed the agreement and two ratified it. The 

Agreement is particularly critical for Africa, which is 

extremely susceptible to the impact of climate change. 

The Agreement is expected to help African countries 

with secure funding and viable technology to mitigate 

climate change, and develop renewable energy 

resources.
31,53

 Simultaneous progress in public health 

research and climate mitigative procedures in African 

countries would therefore reduce the incidence and 

prevalence of infectious diseases such as influenza.
54

 

 

The Engagement of the Health Sector in Climate 

Change Policies and Planning in Africa 

The existence of climate change and its impact is 

already an established fact, but some giant questions 

remain; what measures of adaptation exist in the public 

health sector of African countries in response to 

climate change? What is the level of engagement of 

various health sectors to climate change policies in 

Africa? Are there existing policies and infrastructural 

planning systems which have primarily focused on 

mitigating climate change in Africa?  

The Fifth Assessment Report of the IPCC-AR5 

projected that sub-Saharan Africa may most likely 

have the greatest burden of mortality due to climate 

changes by the year 2030 
55

 and that the impact of 

climate change would be grossly observed between the 

years 2030 and 2050.
56

 Projections made by the World 

Health Organization show an increase in extreme 

weather and climate related deaths by the 2050’s, with 

exposure to heat resulting in over 100,000 deaths per 

year.
55

 Infectious food and vector-borne diseases, as 

well as communicable diseases may most likely be 

exacerbated by climate change.
57

 With all these 

available information, how are health systems in Africa 

adapting to climate change policies and what is their 

level of engagement?  

An existing research answered these questions by 

reviewing measures of adaptation from 21 African 

countries based on their National Communications to 

the United Nations Framework Convention on Climate 

Change.
58

 The sampled countries include Botswana, 

Gambia, Egypt, Eritrea, Ghana, Guinea-Bissau, 

Rwanda, Lesotho, Malawi, Mauritius, Namibia, 

Uganda, Kenya, Sierra Leone, South Africa, Zambia, 

Swaziland, Seychelles, Nigeria, Sudan and Zimbabwe. 

It was discovered that 18 out of these 21 countries 

were either implementing or considering implementing 

measures of adaptation to climate change, while the 

remaining countries were silent (including 30 other 

African countries that were not assessed during the 

research). Results from the study revealed that 

Lesotho, Nigeria, Rwanda, South Africa and Egypt 

were already implementing early warning systems, 

while Uganda and Zambia were still considering this 

operation. Public education and awareness were 

already implemented in Gambia, Malawi, Nigeria and 

Rwanda, while the development of climate change 

related policies were already in-play in Lesotho, South 

Africa, Uganda and Egypt. This is while most of the 

studied countries were still considering creating 

policies that encourage inter-professional collaborative 

efforts for the purpose of climate change mitigation. 

The biggest observed challenge was that of public 

health infrastructure and technology. Unfortunately 

only The Gambia, South Africa and Egypt seem ready 

to handle climate change related public health 

challenges due to their system of governance that 

encourages optimum investment in health 

technological systems.
58

 These results show that there 
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is still much more work to be done within the next 

decade as apparently, most African countries are not 

prepared for the devastating effects of climate change. 

Policy actions and other mitigative strategies will 

therefore be crucial in the coming decade to achieve 

globally agreed upon goals that would eventually 

decarbonize the economy and build resilience to a 

warmer, more extreme climate.
59

 In most African 

counties however, strengthening the general health 

sector is observed as a form of climate change 

adaptation, hence making it more difficult to 

differentiate between implementing climate change 

adaptation policies and plans from general health 

sector planning.
60

  

 

Conclusion 

Although there is inadequate data on the 

epidemiology of influenza in Africa, it is an undoubted 

fact that thousands have died overtime due to this 

disease. Poor infrastructure, illiteracy and poverty 

have contributed to the transmission of infectious 

diseases, poor diagnosis, prevention and treatment. 

Research has proven that negative progressive changes 

in climate could result in adverse health effects such as 

severe seasonal influenza outbreaks. The implication 

of this in addition to the dilapidated available 

infrastructure in most African countries would be 

devastating. Interdisciplinary collaboration is therefore 

necessary for further research, policy creation and 

overall development. While public health scientists 

would be working hard to reduce the incidence and 

prevalence of infectious diseases such as influenza; 

climatologists, wild life conservativists, government 

officials, research scientists and members of other 

disciplines are intended to create collaborative efforts 

to help mitigate the negative effects of climate change. 
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