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Abstract 

An unprecedented manner. There is a strong link between climate change 
and health. Climate change and weather variability have been implicated as 
one of the major factors in the resurgence, resilience and outbreak of malaria 
disease vector. Using secondary data, this paper examines the nexus 
between climate change and outbreak of malaria disease. It also articulates 
the drivers of climate change and the debility and economic burdens 
resulting from malaria in Nigeria due to climate change. The paper 
concludes on the need for the country and its citizenry to synergize in the 
control of malaria spread and mitigate anthropogenic factors that affect 
climate change. 

Introduction 
The concept of human resources in development process sees man as the ultimate end of 

development. The relevant parameters describing human situation in this respect include the elements of 
human welfare or quality of life, such as health, food and nutrition, income and household 
economic status, housing and environment, etc. The economic benefits of human resource 
development arise from making people more productive by improving their nutrition, health, and 
other social indices through adequate and proper investments (Olaniyi and Adams, 2002). 

Malaria is one of the greatest threats to human development as its malaise impacts directly 
and indirectly on households, productive capacity, income, wealth and labour market participation of 
both the sick and their caregivers. This has a trickle-down effect on aggregate economic growth. More 
worrisome is the fact that there has not been a single effective drug and insecticides control of malaria 
and mosquitoes given the increasing resistance and immunity of mosquitoes and malaria parasites to 
insecticides applications and most anti-malaria drugs (Olanrewaju, 2006). 

Climate change and weather variability have been implicated as one of the major factors for the 
resurgence, resilience and outbreak of malaria (Scotts, 2000; Jonathan et al, 1996; Olanrewaju, 2006). 
Climate change refers to secular trends or shift climate resulting from natural processes or 
anthropogenic (human) activities. In view of the current global trends, the range of climate changes 
anticipated - from rising sea levels, floods, frequent storm and extreme temperature events, - will 
impact on the natural environment, infrastructure and humans and their ability to contribute to 
economic activity and quality of life. According to CIER (2007), these impacts v/ill vary across 
regions and sectors of the economy, leaving future governments, the private sector and citizens to face the 
full spectrum of direct and indirect costs accruing from increasing environmental damage and disruption. 

It is against the backdrop of the foregoing that this paper is aimed at discussing the impact of 
climate change on human health and capacity with specific reference to malaria disease. In what 
follows, it examines the phenomenon of climate change and its drivers, the nexus between climate 
change and human health, and an empirical overview of climate change, malaria disease burden and 
outbreak. 

Climate Change and Its Drivers 

Climate can be defined as average weather. Weather is the instantaneous atmospheric condition over a 
particular place (Henderson - Sellers and Robinson, 1986). Generally, any form of "climatic inconsistency" is 
called climate change (Adeyemi, 2000). Adeyemi made a distinction between climatic change and climate 
change. Climactic change refers to fluctuation in weather averages over a relatively short period of about 
100 years while climate change is normally regarded as a "complete shift" of climate of an area. For instance, 
a change from cold to warm or from wet to dry climates. Therefore climate changes consist of short and 
medium term climatic variability together with long-term gradual climate change. Real climate change 
is a very slow process and is mostly defined through large global simulation models (GSM). 

Not too many years ago, the concept of "climate change" was perceived as a subject that has little 
but academic importance, for the problems most often investigated related primarily to the remote past. 
As to why climates change has become a much discussed topic and a matter of considerable concern for 



the future, Luthens and Tarbuck (1992) point to the following reasons: 
1. Detailed reconstructions of past climates show that climate has varied on all time scales, 

which suggests that climate in the future will more likely differ from the present than stay 
the same. 

2. Research that has focused on the environment has demonstrated that people have or will 
inadvertently change the climate. 

3. There is observational evidence that, at least in some respects, world climate had become 
more variable. 

Besides; the current global experiences of ecological and natural disasters resulting from climate 
change underscore the need for the discourse. Climatic changes can result from the action of any of the 
processes affecting the climatic system. However, changes that affect the whole earth, or major portions 
thereof, for at least several years, are likely to arise from a relatively small number of causes 
(Henderson-Seller and Robinson, 1986). The duo argued that these changes can be split into external and 
internal factors. The former implies the agent of cause is outside the climate system while the latter is 
where the initial alteration is within the system itself. 

In the same vein, Barrow (1995) classified the causes of climate changes into "Natural" and 
"Anthropogenic" climate changes. The factors that come under Barrow's natural causative factors are 
similar to Henderson-Seller and Robinson's external causes which include: changes in the luminosity of the 
sun; orbital and astronomical factors particularly the relationship between the earth and the sun; changes in 
the polarity of the earth's magnetic field as it influences the upper atmosphere and thus the whole climate 
and volcanic activity. The internal causes of climate change are implicated in human activities as they alter 
eco-climatological balance. Certain substances" (dust, soot, aerosol, methane carbon dioxide, etc) which 
are generated by burning forest and grass lands; farming activity; wind action in dry land; industry; 
combustion of fuel for power generation by vehicles or home heating; and warfare affect climate change 
(Barrow, 1995). However, isolating a particular cause for a particular change is extremely difficult 
because the interlinked nature of the system ensures that there are feedbacks, so that change in one 
component leads to a change in most, if not all other component of the climate system (Henderson-seller 
and Robinson, 1986). 

Climate Change and Human Health: The Nexus 
According to Henderson-Seller and Robinson (1986:397) "any changes in climate, whatever the 

cause, must have an impact on human activity". A recent assessment by a WHO/WMO/UNEP task Group 
(WMO, 1996) concluded that climate variability and change, apart from having.significant effects on 
terrestrial and aquatic ecosystems, contribute to the observed (and well documented) upward trend in 
emerging, re-emerging and resurgent of infectious diseases worldwide. Climatic change affects human 
health in many different ways, most of which are adverse (Eugene, 2004). Eugene argued that climate 
change has lead to loss of many lives. Direct causes of death include intensified heat wave and diseases 
and ecological disasters. Indirect causes include expanded geographical sphere of activity of organisms 
carrying contagious diseases and their extended period of activity, resulting in an increase in contagious 
diseases, including malaria, dengue fever and yellow fever. Higher atmospheric temperature and more 
frequent flooding are expected to result in the higher rates of salmonella poisoning and cholera. According 
to Barrow (1995), there may also be change in disease resistance of organism and in transmission of illness 
because of different climatic stresses and, for higher organisms, changes in diet and habit. 
Increased incidences of ultra-violet rays resulting from the depletion of stratospheric ozone layer have 
been implicated in research as a major cause of skin cancer and sun burns, weakening of the human 
immune system and increased risk of eye disorder such as cataract problems. In addition, increased 
temperature due to increased green house gases may lead to heat related illness like cerebral-spinal 
meningitis. Olorunfemi and Adeyemi (1994) noted that heat wave has been found to aggravate some 
causes of death. Extreme temperature can directly cause the loss of life. It was reported by Eugene 
(2004: 432) that the death rate increases especially among that age 65 and above, when the daily maximum 
temperature exceeds 33°c. Moreover, several serious diseases appear only in warm areas. 

Another major health concern associated with higher air temperature is ground level (troposphere) 
ozone often experienced as urban smog. This can cause premature death and is a source of considerable 
discomfort and lost work days in some cities around the world. Though the nature layer of ozone in the upper 
atmosphere blocks harmful ultraviolet radiation from reaching the earth's surface, but in the lower atmosphere 
ozone is a harmful pollutant which is a secondary product of fossil fuel combustion. According to medical 
studies, ozone damages lung tissues, and causes particular problems for people with asthma and other lung 
diseases. Even modest exposure of it can cause healthy individuals to experience chest pains, nausea, and 



pulmonary congestion (Sitch, et al, 2007). 
From the economic perspective, the Center for Integrative Environmental Research (CIER) at the 

University of Maryland's review and assessment of US economic impacts of climate change in October 2007 is 
revealing and interesting. According to the report, changes in climate conditions may foster the spread of pests 
and diseases. For example, spruce bark beetle outbreak in Alaska caused a 50% loss of harvestable timber, 
resulting in a $332 million annual loss (less than one-tenth of gross state product). It noted that the recent 
spread of southern pine beetle attributable in part to climate change, has affected saw timber and pulp wood 
production in Alabama, Louisiana, Mississippi, Tennessee, Kentucky and the Carolinas. On average, annual 
losses have reached over 1% of gross state product. The report also indicated that due to climate change, 
temperatures are expected to increase across the country, resulting in extreme heat events, like the Chicago 
heat wave of 1995, which lasted for five days. This event resulted in an 85% increase in heat-related 
mortality and an 11% increase in heat related hospitalizations. Many of the affected, according to the report, 
were the elderly or poor. Adverse impacts of climate change on human health are greater in poorer countries 
that lack the financial resources, technical know-how to mitigate climate change effect and established public 
health networks. 

Climate Change and Malaria Outbreak 
A 2005 study by the World Health Organization indicated that global climate change is directly tied 

to increased rate of malaria, malnutrition, and diarrhea. It estimated that climate change contributes to 150,000 
deaths and 5 million illnesses each year. One disease vector implicated with climate change affecting health 
and productivity in tropical areas is malaria (Barrow, 1995; Alaba and Alaba, 2002; Olanrewaju, 2006). 
According to Kakkilaya (2000) human malaria is caused by protozoa of genus plasmodium; which 
comprise four species namely P. vivax, P. falcipanim, P. malariae and P. ovale. Malaria is transmitted by 
female anopheles mosquito. 

Jonathan et al (1996) attributed the spread of malaria to global climate change. This was 
corroborated by Scott (2000) who ascribed 90% of health problem caused by malaria to environmental 
conditions. Also, Epstein (1997) cited in Olanrewaju (2006), articulated the role of temperature on the range, 
development, timing and intensity of malaria outbreak. He argued that mosquito as an insect has fixed 
thresholds for survival and that a shift in the geographical limit of equal isotherms that accompany global 
warming may extend its transmission ranges. Using reports of weather pattern and occurrence of malaria 
disease between 1991 and 2000, Olanrewaju (2006) examined the most crucial climatic parameters 
responsible for malaria outbreak in Ilorin using regression and correlation analysis. His analysis showed 
seasonal variation in malaria outbreak severity, with mean malaria occurrence at 96.15 during the dry 
season and 154.0 during the wet season. Based on the results of the correlation analysis, rainfall displayed the 
strongest positive relationship of 0.737 while maximum temperature showed strongest negative relationship of 
0.789. 

The correlation between climate pattern and malaria outbreak and occurrence could be lucidly inferred 
from Tables 1, 2 and 3. 

Table 1: Average climatic pattern and outbreak of malaria in Ilorin, (1991-2000). 
 

Month Malaria Rainfall 
(mm) 

Relative 
humidity 
<%) 

Maximum 
temp (°c) 

Miiii.Temp 
<°c) 

Evap 
Mm/hr 

Wind run 
(Km) 

Jan. 24.3 5.3 54.0 32.6 20.0 8.7 123.0 

Feb. 10.6 4.6 51.1 35.7 21.8 9.8 129.2 
Mar. 9.2 4.3 66.4 35.4 23.4 8.5 183.8 
Apr. 7.2 9.8 72.6 34.0 23.2 5.9 183.3 
May 12.0 23.9 78.5 32.2 22.2 4.0 145.4 
Jim. 21.9 183.2 82.0 30.5 22.0 3.2 136.3 
Jul. 26.6 160.6 84.3 29.1 21.3 2.9 149.6 
Aug. 28.9 164.5 83.0 25.8 20.8 2.6 139.7 
Sept. 34.6 257.9 94.1 29.4 20.9 2.4 100.9 
Oct. 30.0. 151.1 77.5 31.1 21.3 2.5 104.2 
Nov. 27.0 12.8 66.2 29.8 20.0 5.3 96.8 



Dec. 18.2 4.2 60.2 33.8 20.1 7.2 100.5 

Source: UITH Ilorin (Olanrewaju, R.M computation 2006) 

Table 2: Climate and seasonal pattern of malaria occurrence during the dry season 
Month Malaria Rainfall 

(mm) 
Relative 
humidity 

Maximum 
temp (°c) 

Mini.Temp Evap 
Mm/hr 

Wind run 
(Km) 

Jan. 24.3 5.3 54.0 32.6 20.0 8.7 123.0 

Feb. 10.6 4.6 51.1 35.7 21.8 9.8 129.2 

Mar. 9.2 4.3 66.4 35.4 23.4 8.5 183.8 

Apr. 7.2 9.8 72.6 34.0 23.2 5.9   - 183.3 

Nov. 27.0 12.8 66.2 29.8 20.0 5.3 96.8 

Dec. 18.2 4.2 60.2 33.8 20.1 7.2 100.5 

Total 96.5  

Source: UITH Ilorin (Olanrewaju, R.M computation 2006) 

Table 3: Climate and seasonal pattern of malaria occurrence during the wet seasons 
Month Malaria Rainfall 

(mm) 
Relative 
humidity 
(%) 

Maximum 
temp (°c) 

Mini.Temp (°c) Evap 
Mm/hr 

Wind run 
(Km) 

May 12.0 23.9 78.5 32.2 22.2 4.0 145.4 

Jun. 21.9 183.2 82.0 30.5 22.0 3.2 136.3 

Jul. 26.6 160.6 84.3 29.1 21.3 2.9 149.6 

Aug. 28.9 164.5 83.0 25.8 20.8 2.6 139,7 

Sept. 34.6 257.9 94.1 29.4 20.9 2.4 100.9 

Oct. 30.0 151.1 77.5 31.1 21.3 2.5 104.2 

Nov. 27.0 •12.8 66.2 29.8 20.0 5.3 96.8 
Dec. 18.2 4.2 60.2 33.8 20.1 7.2 100.5 

Total  154.0  

Source: UITH Ilorin (Olanrewaju, R.M computation 2006) 
 

From Table 1, it could be inferred that high rainfall and relative humidity encourage the outbreak of 
malaria disease as the outbreak seems to increase with rainfall pattern. The only months with derivation from 
the general pattern are months of April and July. Also, the relationship between malaria outbreak and 
temperature is indicated as during months of June through November when temperature range was put at 
25°c to 31.1°c and the outbreak of malaria was severe; but when temperature hovered between 34.0°c and 
35.7°c during the months of February and March, the-outbreak of malaria diseases was less severe. A 
strong association exists between malaria outbreak and low evaporation as shown in the months of 
May-November when evaporation ranged between 2.54mm/hr - 5.3mm/hr. From Tables 2 and 3, dry season 
with low amount of rainfall and high temperature has lower report of malaria cases of 96.5 while rainy 
season has a higher incidence of 154. 

In Nigeria, malaria accounts for about 50% of out-patient consultation and 15% of hospital 
admission and is among the top three causes of death in the country (Alaba and Alaba, 2002). lyun (1987) 
also stated that between 1973 and 1982 malaria consistently maintained the highest share between 55% 
and 64.7% among 14 top diseases, and malaria ranked second killer disease after measles. Olanrawaju 
(2006) further indicated that between years 2000-2001, malaria was still the killer disease affecting 
majority of Nigerians. The foregoing is further corroborated by reported incidence of tropical diseases and 
mortality in Nigeria as abstracted from the Statistical Bulletins of the Federal Office of Statistics presented 
in Tables 4 and 5, From the tables malaria epidemic is critical than other diseases. 



Table 4: Reported incidence of tropical diseases in Nigeria (period average in OOP) 
Period Malaria Filiaris Ondi Shisto 
1971-75 832 24.4 11 24 
1976-80 1024.4 25.8 8.4 26.8 
1981-85 1276.8 17.6 7 38.6 
1986-90 1105 8.2 2.8 24.6 
1991-95 1110.4 12.2 4.6 15.2 
Source: Various issues of F.O.S Statistical Bulletins (1971-1995) 

Table 5: Reported mortality from tropical diseases in Nigeria (period average) 
Period Malaria Filiaris Ondi Shisto 
1971-75 458 14 1 27 
1976-80 1439 2 4 10 
1981-85 1039 3 12 18 
1986-90 1675 6 9 20 
1991-95 1857 15 7 10 
Source'. Various issues of F.O.S Statistical Bulletins 

The debility and economic burden of malaria diseases is enormous. According to the World Health 
Organization (WHO) (2000), malaria accounts for an average of 30% of all childhood death, 25% of about 
200-300 thousand infant mortality, and also for about 11% of maternal deaths and a considerable 
contribution to adult morbidity every year. In terms of economic loss, Mills (1998) estimated that 
households spend between $2 and $25 on malaria treatment and between $0.20 and $15 on prevention each 
month. Jimoh (2005) studied the effect of malaria illness on agricultural output in Nigeria. He noted that for 
every one reported case of malaria per 100,000 persons, the loss in real agricultural output is about N3.953 
million for the long run estimate while the loss stood at about £42,078 million for the short run. World 
Bank's (1993) study of 250 Sudanese households estimated that each of them lost an average of 40 working 
hours per year to malaria alone. Such loss has serious implications for not only the poor households who are 
already malnourished and living under pitiable condition, but also the nation in general. 

 

Conclusion 

Climate change means long-term changes in the earth's climate system. The change may be initiated by 
natural and anthropogenic factors. Climate change affects human health in many different ways, most of 
which are adverse. The impact of climate variability on the outbreak of malaria diseases is well 
established. The physiological and monetary value of productivity loss due to malaria in Nigeria has serious 
implications for sustainable welfare at the household and national levels. Therefore, the country and its 
citizenry should synergize to control malaria spread, and mitigate anthropogenic factors that affect climate 
change. This will significantly reduce the overall impact and cost of continued climate change. 
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