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About AfricaInteract

AfricaInteract (http://africainteract.coraf.org/en/) is a platform enabling research-to-policy dialogue for adaptation 
to climate change among a broad range of African stakeholders in sub-Saharan Africa. These include civil society, 
researchers, policy-makers, donors, and the private sector working on adaptation to climate change in the agriculture 
and health sectors as well as urban areas with water and gender as cross cutting issues. The overall objective of 
AfricaInteract is to develop a platform for the effective and efficient transfer of information to policy makers, with 
the ultimate aim of enhancing the resilience of vulnerable populations. 

AfricaInteract is funded by the International Development Research Centre (IDRC) and coordinated by the West and 
Central African Council for Agricultural Research and Development (CORAF/WECARD) under the auspices of the 
Forum for Agricultural Research in Africa (FARA). The regional focus of AfricaInteract is based on the Regional Economic 
Communities in the four sub regions of sub-Saharan Africa. Focal organizations coordinating regional activities are 
as follows: The Association for Strengthening Agricultural Research in East and Central Africa (ASARECA) – East Africa; 
Food, Agriculture and Natural Resources Policy Analysis Network (FANRPAN) – Southern Africa; Commission des Forets 
d’Afrique Centrale (COMIFAC) – Central Africa; and Energie-Environnement et Developpment (Enda) – West Africa.

The West and Central African Council for Agricultural Research and Development (CORAF/WECARD) is a constituent of 
the Forum for Agricultural Research in Africa, and comprising 22 National Agricultural Research Systems in West and 
Central Africa. CORAF/WECARD’s mission is “Sustainable improvements to the competitiveness, productivity and markets 
of the agricultural system in West and Central Africa by meeting the key demands of the sub-regional research system 
as expressed by target groups” with strong alignment and commitment to the overall goal of the Comprehensive Africa 
Agriculture Development Programme of the New Partnership for Africa’s Development. www.coraf.org
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Executive summary 

There is a growing research interest in and support 
for adaptation to climate change in Africa. It is thus 
imperative that the findings emerging from relevant 
research are actually applied and used to inform 
policymaking concerning climate change adaptation. 
The objective of this review is to enhance the knowledge 
base and to support research-based policy formulation 
for climate change adaptation in the health sector in 
Central Africa. This work is an initiative of a project funded 
by the International Development Research Centre (IDRC) 
and coordinated by the West and Central African Council 
for Agricultural Research and Development (CORAF/
WECARD) to review research related to adaptation to 
climate change in the health sector in the Central African 
region. The review encompassed peer-reviewed journal 
articles, theses, grey literature and reports over the past 
15-20 years to capture as much as possible of scientific 
and indigenous knowledge as well as policies related to 
climate change adaptation. The possible gaps that form 
the basis for further research and policy formulation were 
also identified. 

Climate change analysis indicates that Central Africa 
is less affected than other parts of the continent of 
Africa. Projected climate change impacts in Central 
Africa include: two to three percent losses in agricultural 
production by the end of the century; increases in 
precipitation leading to a gradual shift from grasslands 
to forests, reducing available pasture; increased rate of 
evapo-transpiration; changes in the length, timing and 
predictability of the planting seasons; increases in heavy 
rainfall events; increased risk of drought and flooding; 
and potential increase in the distribution of harmful 
livestock disease vectors. 

The major climate change vulnerability issues of the 
health sector in Central Africa are related to vector borne 
diseases, food and water borne diseases and human 
immunodeficiency virus / acquired immunodeficiency 
syndrome (HIV/AIDS). From Angola in the south to Chad 
in the north, depending on the situation, climate change 
in Central Africa may have positive or negative effects 
on vector borne diseases. For instance, in cold highland 
areas, higher temperatures may increase mosquito 
activity and malaria transmission, while in already hot 
areas it may have the opposite effect. Deforestation can 
lead to the replacement of malaria vector species by 
others more competent in disease transmission. Sea level 
rise in coastal areas may lead to floods, which favour the 
expansion of water borne diseases. For instance, Vibrio 
cholera ecology is intimately linked to that of plankton. 
Floods, subsequent to sea level rise, will expand the 
distribution of the pathogen of cholera with potential 
epidemic outbreaks. There is also association between 
extreme and frequent weather events (drought and/or 
flood) and cholera outbreaks. A direct effect of climate 
change on HIV/AIDS is heat wave stress on the immune 
system. Indirect effects are through malnutrition and 

food insecurity, which debilitate the immune system, 
making HIV infected people more susceptible to malaria, 
tuberculosis (TB) and other opportunistic diseases. 
Lack of access to clean water makes antiretroviral (ARV) 
treatment ineffective, and increases the risk of its side 
effects.

Gender inequity is an important factor in the 
relationship between climate change and disease. 
Hence, policies should be empowering for women and 
gender sensitive. Women are very vulnerable to climate 
change because they account for a large proportion of 
the agricultural workforce and have fewer alternative 
income opportunities, which are crucial factors at times 
when climate variability affects agricultural yields and 
food security. Climate change mitigation and adaptation 
strategies should integrate gender sensitive policies at 
all levels. Traditional healers play an important role in 
population health in Central Africa. Efforts should be 
made to also formalise and integrate traditional healers 
into the health system.

Health systems in Central Africa are experiencing a 
shortage in quantity and quality of human resources as 
well as appropriate infrastructure. More investment in 
both human resources and infrastructure to strengthen 
health systems are needed. It is fundamental for health 
adaptation to climate change to improve the monitoring 
and surveillance of disease and mortality in sensitive 
regions. The challenge is to incorporate a strong public 
health infrastructure and empower communities to 
achieve effective disease surveillance and to increase 
cooperation between countries in the identification of 
public health responses to outbreaks and epidemics.

Policymakers, planners and development activists 
need to understand the potential health impacts of 
climate change, the effectiveness of current adaptation 
and mitigation policies and the options available 
for addressing them. Better understanding of the 
relationships between climate and climate sensitive 
diseases under different environmental conditions 
through interdisciplinary, multi-sectoral and multi-
centre research is a prerequisite in this region in order 
to elaborate and integrate climate change adaptation 
strategies in the health system. The region is suffering 
from a lack of public health specialists and financing 
to undertake evidence-based operational research 
to feed the health system’s needs. Therefore, more 
investment in human resource capacity building 
through multidisciplinary training and advocacy for 
more funding is required to strengthen local researchers’ 
ability to respond effectively to the health system needs 
for addressing the direct and indirect health effects of 
climate change. It is also recommended to strengthen 
community based organisations to develop locally owned 
sustainable strategies for adaptation to climate change in 
their communities, taking into account local knowledge. 
A gender sensitive approach to interventions at all levels 
is also recommended. Advocacy for mobilisation of 
funding, both internally and externally, is required.
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 1 Introduction

Climate is hardly a new source of threat in the history 
of Africa. However, with climate change the continent’s 
vulnerability is deepening, making it the most exposed 
region in the world to the impacts of climate change 
(World Bank 2009). Climate projections for Africa in this 
century include a likely average temperature increase 
of 1.5 to 4°C, which is higher than the reported global 
average (World Bank 2009; IPCC 2007). Food and 
water security, livelihoods, shelter and health are all 
at risk. Widespread poverty, fragile ecosystems, weak 
institutions, the continent’s unique geography and 
other issues compound those challenges. In this context, 
climate change has emerged as a key development issue 
for Africa. We argue that Africans themselves have an 
important role to play in finding efficient solutions for 
adequate adaptation to climate change.

While there is undisputed evidence that the climate 
is changing, there is a lot of uncertainty regarding the 
pace and extent of the change, and the different impacts 
on sub-regions, sectors, nations and communities. This 
uncertainty renders policymaking more complex and 
magnifies the need for Africa to build its knowledge and 
analytical base and to strengthen the capacity of country 
and regional institutions in developing the evidence base 
needed to address climate change adaptation issues. 
At present, virtually all countries on the continent have 
performed some stock-taking of the variability and 
change in the climate and of the impact of those changes 
on livelihoods. The Least Developed Countries (LDCs) 
in Africa have been supported by the United Nations 
Framework Convention on Climate Change (UNFCCC) to 
undertake National Adaptation Programmes of Action 
(NAPAs), while all remaining countries have, in varying 
degrees, pursued climate change adaptation measures 
on their own. Besides the fact that most NAPAs are 
generally agreed to have been inadequately designed 
and implemented, a regional perspective on climate 
change adaptation is yet to be fully realised.

There is growing research interest in and support for 
adaptation to climate change in Africa. It is thus imperative 
that the findings emerging from relevant research are 
actually applied and used to inform policymaking 
concerning climate change adaptation. A stock-taking, 
synthesis and review of research results from relevant 
sources (peer-reviewed articles, theses, grey literature, 
etc.) and the way they feed into and influence policies 
for climate change adaptation in the agricultural, health, 
water and urban sectors is needed. It is critical that the 
sector policies are appropriately informed by the existing 
body of knowledge on climate change and climate 
variability generated from the scientific research. These 
policies should enable the respective sectors to build 
resilience against climate change and climate variability 

through adequate adaptation strategies and contribute 
to mitigation of climate change through use of improved 
and innovative technologies and management practices. 
This review can help to identify gaps in current climate 
change adaptation research and policies and measures 
needed to move from current practice to best practice.

AfricaInteract, a project funded by the International 
Development Research Centre (IDRC) and coordinated 
by the West and Central African Council for Agricultural 
Research and Development (CORAF/WECARD), aims at 
providing an appropriate forum for interaction among 
a broad range of African stakeholders including civil 
society, researchers, policymakers, donors and the 
private sector working on adaptation to climate change 
in the agricultural, health, water and urban sectors. The 
objective of this review is to enhance the knowledge 
base and to support research-based policy formulation 
for climate change adaptation for the health sector in 
sub-Saharan Africa.

 

2 Background and 
motivation

Climate projections for Africa in this century include 
a likely average increase in temperature of 1.5 to 4°C 
(IPCC 2007). This will affect in profoundly adverse ways 
some of the most fundamental determinants of life. 
These include food and water security, livelihoods, shelter 
and health. Widespread poverty, fragile ecosystems, 
weak institutions and other issues compound those 
challenges. In this context, climate change has emerged 
as a key development issue for Africa. Therefore, Africans 
themselves have an important role to play in finding 
efficient solutions for adequate adaptation to climate 
change.

In the Intergovernmental Panel on Climate Change 
(IPCC) assessment reports, the continent is divided into 
four principal regions: Sahara, West, East and Southern 
Africa, with North African countries captured in the 
Mediterranean region. Central African countries are 
included on the margins of these regions, but are not 
treated as a geographically distinct entity. Nevertheless, 
Central Africa is projected to warm by approximately 3ºC 
this century. This warming will be at a slightly lower rate 
than the continental average, according to the General 
Circulation Models (Christensen et al. 2007). Therefore, the 
region is generally seen as being of relatively lower climate 
risk than other parts of the continent. However, Central 
Africa will experience a number of different impacts from 
climate change due to the region’s considerable size and 
the variety of ecosystems, topographies and climates 
that lie between Angola in south and Chad in the north 
(Boko et al. 2007). These include agricultural losses, sea 
level rise and variability in precipitation. 
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Adverse health impacts resulting from climate 
change are expected for Central Africa, although 
they are poorly understood as a whole. Vulnerability 
assessments provided in Central African countries’ 
National Communications to the UNFCCC and NAPAs 
commonly state that countries should expect an increase 
in water and vector borne diseases such as cholera and 
malaria due to increases in annual precipitation and the 
intensity of heavy rainfall events. 

Despite a low climate risk relative to the rest of 
the continent, vulnerabilities to climate change 
in Central Africa will increase without adaptation 
actions. Adaptation in the context of climate change is 
‘adjustment in natural or human systems in response to 
actual or expected climatic stimuli or their effects, which 
moderates harm or exploits beneficial opportunities’ 
(IPCC 2007). Thus, adaptation refers to a process of action 
in a system (household, community, group, sector, region 
and country) in order for this system to better cope with, 
manage or adjust to some changing conditions such 
as stress, hazard, risk or opportunity. Resilience, when 
referring to natural systems, is the amount of change a 
system can undergo without changing state. If referring 
to human systems, IPCC defines resilience as the ‘ability of 
a system and its component parts to anticipate, absorb, 
accommodate, or recover from the effects of a hazardous 
event in a timely and efficient manner’ (Béné et al. 2012). 
Coping is the use of available skills, resources and 
opportunities to address, manage and overcome adverse 
conditions, with the aim of achieving basic functioning 
in the short to medium term. The strengthening of 
coping capacities, together with preventive measures, 
is an important aspect of adaptation and usually builds 
resilience to withstand the effects of natural and other 
hazards. Ultimately, adaptation, resilience and coping 
are different manifestations of more general processes 
of response to changes in the relationship between open 
dynamical systems and their external environment. 

The health sector is made up of people, institutions 
and resources, arranged together in accordance with 
established policies, whose primary purpose is to 
promote, restore and maintain health (WHO, u.d ). In 
other words, the health sector refers to all organisations 
and resources in place to cope with human well-being in 
its environment. Health is a state of complete physical, 
mental and social well-being and not merely the absence 
of disease or infirmity (WHO 1948). The health of a 
population requires clean air, safe water, adequate food, 
tolerable temperatures, protection from the elements and 
high levels of biodiversity. Climate change is expected 
to alter these conditions in various ways and to varying 
degrees throughout the world. By altering the balance 
of most determinants of health, climate change will 
affect human health directly by heat effects (including 
on physiology-related diseases like HIV/AIDS) or flood 
injury, or indirectly through changes in the transmission 
of vector borne diseases, secondary effects following 
flood events, and shifts in water quality and food security.

2.1 Methodology

We searched for original articles published in journals, 
grey literature and reports through PubMed and Google. 
Original research articles from 1990 to date were retrieved 
from PubMed using Reference Manager software. The 
search strategy consisted of keyword searches using 
‘climate change’ and ‘health’ along with the names of 
each of the nine countries in Central Africa. The process 
was then repeated after removing the term ‘health’. When 
we could not find relevant original research articles on the 
Central African region, we extended the search to other 
parts of the continent for scientific evidence on climate 
change and health. In this case we used the terms ‘climate 
change’, ‘health’ and ‘Africa’. For each identified article, 
the abstract was read for its relevance to the topic, and 
if relevant further investigation was undertaken.

The grey literature search was performed using the 
following keywords: ‘climate change’ and ‘health’; ‘climate 
change’, ‘health’ and ‘Central Africa’; ‘climate change’, 
‘health’ and ‘Cameroon’; ‘climate change’, ‘health’ and 
‘Congo’; ‘climate change’, ‘health’ and ‘Gabon’; ‘Climate 
change’ and ‘vector borne diseases’; ‘Climate change’ 
and ‘water borne diseases’; ‘climate change’ and ‘HIV/
AIDS’; and ‘climate change’ and ‘gender’. All relevant 
documents or websites were further investigated with 
regard to the topic. 

Using Reference Manager software we were able to 
retrieve 95 research articles published in journals from 
PubMed, among which 29 of relevance were reviewed. 
From the grey literature search more than 100 documents 
were found, among which 15 were research articles 
published in journals not indexed in PubMed and 81 
were other documents such as reports and working 
documents. After review, 66 documents proved relevant 
to our topic.

3 Overview of the health 
situation in the region

3.1 Key facts for the health sector in 
the region

Central Africa is a region of contrasts. It spans a number 
of different ecosystems and climates: Saharan desert in 
the far north, savannahs in the north and south, glaciers 
in the east, and the world’s second-largest expanse of 
tropical rainforest in the Congo River Basin. Central 
Africa as a geographic entity is a landscape of plateaus 
of different geological structures. It is one of the most 
resource-rich regions on the African continent. It consists 
of Angola (20,821,000 inhabitants), Cameroon (21,700,000 
inhabitants), Central African Republic (CAR; 4,401,000 
inhabitants), Chad (11,227,000 inhabitants), Republic of 
the Congo (4,337,000 inhabitants), Democratic Republic 
of the Congo (DRC; 65,705,000 inhabitants), Equatorial 
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Guinea (736,000 inhabitants), Gabon (1,633,000 
inhabitants) and São Tomé and Príncipe (STP; 188,000 
inhabitants) (WHO, u.d). The two biggest economies are 
Cameroon and DRC. 

The climate of Central Africa is characterised by hot and 
wet weather on both sides of the equator. The equatorial 
strip is influenced by the intertropical convergence zone 
(ITCZ), which causes heavy and intense precipitation. The 
mean annual temperature in the area varies between 
25º and 27ºC. The annual rainfall can exceed 2,000mm, 
particularly in the coastal area of Gabon, the centre of 
the Congo Basin and the mountain border of the Western 
Rift Valley.

Economically, Central Africa has performed relatively 
well over the last ten years, with an average growth rate 
of about 6.2 percent during the 1999-2009 period – 7.3 
percent on average in the six oil-producing countries 
(Angola, Cameroon, Congo Republic, Gabon, Equatorial 
Guinea and Chad) and 4.7 percent in the other countries. 
Economic growth in the region, which is above the 
African average of 4.8 percent, was generally marked by 
higher exports of crude oil and mining products making 
it possible to finance non-oil activities. Accordingly, 
the region’s economy remains vulnerable to external 
shocks, mainly on account of its heavy dependence on 
oil production. The good economic performance and 
potential of the region has not translated into human 
resource development because of political instability 
and weak governance. Indeed, with regard to the human 
development index (HDI), the region recorded a score of 
0.417 (the 1999-2008 average), which is fairly similar to 
that of sub-Saharan Africa as a whole (0.48) (ADB 2011). 

The biggest causes of morbidity in Central Africa are 
malaria, respiratory tract infections, diarrhoea and human 
immunodeficiency virus/acquired immunodeficiency 
syndrome (HIV/AIDS). Mortality related to HIV/AIDS 
and tuberculosis (TB) has significantly affected the 
region’s life expectancy. According to the statistics of 
the World Health Organization (WHO 2012), the mean 
life expectancy in Central Africa in 2007 was 51.4 years 
compared to 65.4 years in developed countries and 
54.2 years in Africa. In Cameroon the life expectancy 
decreased from 55 to 51 between 1990 and 2009. In 
Congo and Gabon it remained unchanged for the same 
period at 55 and 62 years, respectively. The region’s infant 
mortality rate was 93.70 per 1,000, compared to 85.30 
per 1,000 in Africa in 2007. 

The major causes of death in children under five years 
were malaria (16 percent in Cameroon, 26 percent in 
Congo and 15 percent in Gabon), pneumonia (15 percent 
in Cameroon, 14 percent in Congo and 11 percent in 

Gabon) and diarrhoea (13 percent in Cameroon, 11 
percent in Congo and seven percent in Gabon). Mortality 
due to prematurity was also relatively high, with 11 
percent, 13 percent and 16 percent observed respectively 
in Cameroon, Congo and Gabon. Malaria incidence in 
children under five years  was 26.8 percent in Cameroon 
and 32 percent in Congo. From 2005 to 2011, only 30 
percent of children under five years of age received care 
at health facilities and 13 percent of them slept under 
insecticide treated nets in Cameroon, and only six percent 
in Congo slept under insecticide treated nets. 

According to the 2011 Cameroon Demographic and 
Health Survey (DHS), overall HIV prevalence in Cameroon 
has decreased since 2004, from 5.5 percent to 4.3 percent. 
HIV prevalence is almost twice as high among women 
(5.6 percent) as men (2.9 percent). Among women, HIV 
prevalence is higher among those living in urban areas 
(6.4 percent) than those living in rural areas (4.6 percent). 
There is little difference among men, as three percent 
of men living in urban areas are HIV positive compared 
to 2.7 percent of men living in rural areas(DHS-MICS, 
2011). The 2009 Congo Republic DHS reported that 
overall HIV prevalence is higher in urban than rural 
areas and is approximately two times higher in women 
than men: 4.1 percent of women are HIV, against 2.1 
percent of men(DHS, 2009) . The 2012 DHS results of 
Gabon showed that 4.1 percent of people aged 15-49 
years are infected with HIV. HIV prevalence is more than 
twice as high among women (5.8 percent) than men (2.2 
percent). HIV prevalence is higher among women living 
in urban areas (5.9 percent) than among those in rural 
areas (5.3 percent). In contrast, HIV prevalence is higher 
among men in rural areas (2.7 percent) than those in 
urban areas (2.1 percent) (EDSG-II, 2012).

The percentage of the population using improved 
drinking water sources in 2008 was 87 percent for Gabon, 
74 percent for Cameroon, and 71 percent for Congo. In 
urban areas of Gabon and Congo, 95 percent of the 
population have access to improved drinking water 
sources, along with 92 percent in urban Cameroon. In 
rural areas only 51, 41 and 34 percent of the population 
have access to improved drinking water sources in 
Cameroon, Gabon and Congo, respectively. 

The table below shows the total numbers and densities 
of the health workforce in Congo Republic, Gabon and 
Cameroon and under the African Regional Office of the 
World Health Organization (WHO/AFRO). The overall 
workforce density per 1,000 population is below that of 
AFRO as a whole (2.626) for Congo (1.878) and Cameroon 
(2.317). For Gabon (5.973), it is twice as high as that of 
AFRO. 
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Congo Republic Gabon Cameroon AFRO

Total 
number

Density
per 1,000

Total 
number

Density
per 1,000

Total 
number

Density
per 1,000

Density
per 1,000

Physicians 756 0.198 395 0.292 3124 0.192 0.217

Nurses & Midwives 3672 0.962 6974 5.162 26042 1.598 1.172

Dentists & Technicians 12 0.003 66 0.049 147 0.009 0.035

Pharmacists & Technicians 99 0.026 63 0.047 700 0.043 0.063

Environmental & Public Health 
Workers

9 0.002 150 0.111 28 0.002 0.049

Laboratory Technicians 554 0.145 276 0.204 1793 0.110 0.057

Other Health Workers 957 0.251 1 0.001 16 0.001 0.173

Community Health Workers 124 0.032 NA NA NA NA 0.449

Administrative & Support Staff 987 0.259 144 0.107 5902 0.362 0.411

Sum Total 7170 1.878 8069 5.973 37752 2.317 2.626

In Central Africa expenditure on health per capita and 
on health as percentage of the gross domestic product 
(GDP) varies from country to country. The annual per 
capita expenditure ranges from US$32 in DRC to US$514 

in Gabon. The GDP percentage for health ranges from 2.5 
percent in Congo Republic to 7.7 percent in STP. The table 
below summarises the health expenditure per capita in 
Cameroon, Gabon and Congo from 2009 to 2011.

Countries Year 2009 (US$) Year 2010 (US$) Year 2011 (US$)

Cameroon 60 61 68

Congo Republic 55 68 87

Gabon 273 309 358

The overall health system performance of 191 
countries as measured by Tandon et al. (undated) ranked 
Central African countries between 133 (STP) and 189 
(CAR). The low workforce densities and the weak health 
systems with insufficient sustainable financial resources 
undermine efforts to reduce the burden of diseases in 
Central Africa. Climate change is going to exacerbate this 
situation for climate sensitive diseases if nothing is done. 

4 The role of climate change 
challenges

Central Africa will experience climate change, even 
though it is expected to be less than in other parts of the 
continent. Projections according to General Circulation 
Models indicate that equatorial and coastal areas of 
Central Africa could warm by approximately 3ºC this 
century at a slightly lower rate than the continental 
average (Boko et al. 2007; Christensen et al. 2007). The 
western region of Central Africa, including Cameroon, 
Congo and Gabon, faces a projected increase in the mean 
annual temperature of 0.9ºC to 2.9ºC by 2060, and 1.3ºC 
to 4.7ºC by 2090 (McSweeney et al. 2010). The range of 
projection under any one emissions scenario is 1-2ºC. 
The warming will be faster in continental interior regions 
and lower in the coastal areas. The frequency of days and 
nights considered ‘hot’ in the current climate will increase, 
although considerable variations between different 
climate prediction models are observed. Days and nights 
considered ‘cold’ in the current climate will be very rare 
by 2090. Projections of mean annual rainfall averaged 

over the region indicate a wide range of changes in 
precipitation. For instance, projected changes range 
from -8 percent to +17 percent in Cameroon (ensemble 
median = 0 to + 2 percent), and from -22 percent to + 25 
percent in Gabon (ensemble median = -1 to + 1 percent) 
by 2090. All models’ projections tend toward an increase 
in September-October-November (SON) rainfall. 

The proportion of total rainfall that falls in heavy events 
will increase, even in seasons when mean rainfall does 
not increase. Sea level in this region is projected to rise 
by a minimum of 0.13m to a maximum of 0.18m by 
2090 relative to 1980 -1999 sea level. In the context of 
Central Africa, forests are at the forefront of any debate 
regarding climate change issues. Indeed, forests are 
carbon sinks as they absorb CO2 and sequester it. 
Therefore, in addition to warming of the climate due to 
greenhouse gas emission, environmental changes such 
as deforestation, land use and land cover changes could 
increase local temperatures and relative humidity. For 
instance, deforestation accounts for nearly 20 percent 
of global annual carbon emissions (Afrane et al. 2011). 

Central Africa will experience a number of different 
impacts from climate change due to the region’s 
considerable size and the variety of ecosystems, 
topographies and climates that lie between Angola in 
the south and Chad in the north (Crawford et al. 2011). 
The projected climate change impacts include two to 
three percent losses in agricultural production by the 
end of the century; increases in precipitation leading 
to a gradual shift from grasslands to forests, reducing 
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available pasture; increased rate of evapo-transpiration; 
changes in the length, timing and predictability of the 
planting seasons; increases in heavy rainfall events; 
increased risk of drought and flooding; and potential 
increase in the distribution of harmful livestock disease 
vectors. For coastal areas, the projected impacts include 
coastal flooding from sea level rise; intrusion of salt 
water into lagoons, coastal lakes and coastal aquifers; 
threatened coastal infrastructure and industry; and 
short-term migration from coastal settlements. For 
human health, climate change expected impacts are: 
increase in vector borne diseases and water borne 
diseases such as cholera; and increase in the incidence 
of meningitis. Because of the high dependency of the 
population on ecosystem goods and services in Central 
Africa, deforestation may exacerbate climate change 
vulnerability. Climate vulnerability profiles specific to 
Cameroon, Congo Republic and Gabon as examples 
are detailed below: 

Cameroon: Current projections suggest that Cameroon 
will experience a moderate increase in temperature this 
century: 1ºC to 2.9oC by the 2060s and 1.5 oC to 4.7oC 
by the 2090s. Warming is expected to be faster in the 
interior and slower in the coastal areas, and to reflect 
an increase in the number of ‘hot’ days and nights and a 
decrease in ‘cold’ days and nights (McSweeney et al. 2008). 
Although temperatures will rise, there is no consensus 
among climate models on projected mean annual 
rainfall. Models are, however, consistent in projecting 
increases in the proportion of total annual rainfall that 
falls in heavy events (-2 to +15 percent) (McSweeney et 
al. 2008). This could have an impact on flooding, and sea 
level rise is also a concern for Cameroon. The specificity 
of Cameroon is that it consists of several climates which 
will likely be affected differently. In the tropical forest 
zone of Cameroon, changes in temperature will affect 
natural regeneration of forests and the water balance. 
If managed well, overall food security may be affected 
positively in this area, with probable higher production 
rates, both in terms of agriculture and inland fisheries. 
However, the deforestation to which the country is 
overtly exposed will affect forest goods and services on 
which the population rely for basic resources and income 
generation, thereby significantly affecting the economic, 
social and environmental and health dimensions (Bele 
et al. 2013).

The coastal and maritime zone is predicted to be 
particularly affected by sea level rise due to climate 
change. Depending upon future emissions scenarios, it 
is projected that the coastal areas of Cameroon could 
experience a rise in sea level of between 0.13m and 0.56m 
by 2090 (McSweeney et al. 2008). By 2100, sea level rise 
could lead to the displacement of 580,300 people and 
the destruction of 39,000 homes (McSweeney et al. 2008 
). Sea level rise may also threaten the natural forests 
through inundation and more intense wave activity. In 
the savannah zone, climate change impacts are predicted 
to lead to more extreme inter-annual climatic variability 
and increasing aridity and more frequent droughts. 
Such changes would potentially impact negatively on 

agricultural and pastoral productivity; vector borne 
disease transmission patterns through effects on vector 
species composition and distribution; and the country’s 
hydroelectric developments. Food security, water 
availability and health are the poorest in the Sudano-
Sahelian zone of Cameroon, and climate change impacts 
will likely further exacerbate this situation (UNDP-AAP, 
2011). 

Congo Republic: According to the Second National 
Communication of the Republic of Congo’s Ministry of 
Sustainable Development, Forestry and the Environment, 
the country has experienced an increase in its mean 
annual temperature between 1951 and 1999 of between 
0.69oC and 0.76oC. Looking forward, the country is 
projected to continue to experience rising mean average 
annual temperatures by between 1oC and 2.5oC by 2050. 
Summer temperature increases could reach 4oC during 
the dry season by 2100, which could lead to further water 
scarcity during this season (Crawford et al. 2011) Altered 
precipitation patterns have also been observed and are 
projected to occur in the future. A general decrease in 
rainfall was observed between 1950 and 1980, with 
isohyets moving south-southwest (RCMSDFE 2009). 
Although no significant change in mean annual rainfall by 
2050 is projected to occur in the Congo Republic, rainfall 
could increase in the country’s northern and central 
regions by 2100 (RCMSDFE 2009). No significant change 
in consecutive dry days or in extreme rainfall events 
(measured by the maximum five-day precipitation) is 
expected. 

Superimposed on these climate-induced problems 
are already existing environmental and developmental 
pressures such as coastal erosion, siltation of rivers, 
inadequate use of water supplies and deforestation. For 
example, in the Congo Basin, climate change effects on 
forest ecosystems are predicted to amplify the existing 
pressure on food security, urging expansion of current 
agricultural lands at the expense of forest, biodiversity 
and socioeconomic stability (Bele et al. 2013). Thus, 
as a result of both changes in climatic conditions and 
anthropogenic activities, there has been increasing 
environmental degradation such as a reduction in 
river flow since the 1970s, an increase in erosion and 
a decrease in agricultural potential. These changes 
are directly impacting on important economic sectors 
such as the energy sector – there has already been a 
substantial decrease in the productivity of hydroelectric 
power stations – and are likely to continue to impact on 
them(UNDP-AAP, 2011).

Gabon: The coastal area is about 950km long. 
The entire coastline hosts almost 75 percent of the 
population and a significant share of national economic 
activities: tourism development, oil, mining, fisheries 
and urbanisation. For several years, erosion along the 
coastline has been accelerating, which is threatening 
coastal infrastructure and may disrupt traffic flow along 
the coastline and the country’s economic activities. As 
a result of sea level rise and coastal erosion there is also 
the threat of water depletion due to increasing salinity 
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of the water in the lowlands. Population growth, the 
deterioration of wetlands and more frequent storms 
are also increasing the number of floods and threat of 
flooding in the future (UNDP-AAP, 2011).

The implications of climate change for other key 
challenges (and opportunities) in Central Africa’s  health 
sector include population growth and urbanisation; 
water resources supply and demand; gender and health; 
and traditional health versus formal health systems. 
Population increase in developing countries like those 
of Central Africa significantly impacts on the capacity 
for climate change adaptation. The Central African 
population is currently about 128.9m and is expected, 
by 2050, to reach 273m. It is growing faster than any 
other region in Africa (UNFPA 2010). The average level 
of urbanisation in Central Africa in 2000 was 48 percent, 
ranging from 81 percent in Gabon to 24 percent in Chad 
(UNEP 2012). In 2012, it ranges from 86.5 percent in Gabon 
to 21.9 percent in Chad. The urbanisation rate was over 
three percent for all countries, surpassing five percent in 
Equatorial Guinea and Gabon. One of the most important 
environmental impacts of uncontrolled urbanisation 
in Central Africa is its spread into coastal areas which 
are fragile ecosystems. These areas are delicate, highly 
erodible slopes, natural drainage waterways or valleys, 
and are subject to flooding. Because of the intense 
competition for space in urban areas, unsuitable areas 
for housing are the only places available for the urban 
poor, who are then vulnerable to flooding, landslides 
and outbreaks of pests and diseases. Dense, unstable 
and poorly located settlements are also vulnerable to 
the impacts of floods.

With the exception of the deserts of northern Chad 
and the Sahelian parts of northern Cameroon and 
central Chad, the Central African region is well supplied 
with water resources (UNEP 2002). However, over the 
past 30 years some inter-annual variation in rainfall 
has been observed with more common flooding in the 
humid zone, and an increased in drought frequency in 
Chad and northern Cameroon (IPCC 2007). This uneven 
distribution of water resources, with respect to time 
and population distribution, has created challenges for 
water supply. The demand of water for domestic use is 
predicted to increase fivefold over the next 25 years, 
due to population growth and increases in per capita 
consumption (WHO/UNICEF 2000). Increasing demand 
from other sectors is also expected as agricultural and 
industrial developments expand to meet economic 
growth imperatives. Rise in sea level and reductions in 
rainfall related to climate change are expected to lead 
to localised problems of water quality in coastal areas 
and in rural northern Cameroon and Chad where water 
supply systems are already inadequate (IPCC 2007). Poor 
access to potable water due to floods or drought and 
inadequate water supply and sanitation pose a threat to 
human health via exposure to pathogens such as cholera 
and intestinal parasites. Unless significant improvements 
to the existing infrastructure and supply networks are 
made, the population will be at a high risk of water borne 
diseases in the next 20-30 years.

The social and human consequences of climate 
change include migration and displacement, shifting in 
farming and land use and urbanisation, all of which have a 
gender related health component. Women are generally 
more involved in child health care than men. Pregnant 
women are also vulnerable to malaria. They are twice as 
‘attractive’ as non-pregnant women to malaria-carrying 
mosquitoes (Lindsay et al. 2000). On average disasters 
kill more women than men, or kill women at a younger 
age than men (WHO 2010a). Women, young people and 
people with low socioeconomic status are thought to be 
at comparatively high risk of anxiety and mood disorders 
after disasters like windstorms and tropical cyclones.

Contamination of drinking water by sea water 
increases pre-eclampsia, eclampsia and hypertension 
risk in pregnant women (Nicholls et al. 2007) and the 
general population. Hazards associated with flooding 
include stress-related illness and risk of malnutrition 
related to loss of income and subsistence, which are 
known to have a strong gender dimension (Cannon 
2002). The health impacts of drought have a gender 
dimension because in most developing countries women 
are responsible for collecting, storing, protecting and 
distributing water. During water scarcity periods, they 
have to carry water home from unsafe sources that are 
likely to be contaminated. This exposes them to water-
related diseases such as diarrhoeal disease, which is a 
leading cause of death among children less than five 
years of age in developing countries (WHO/UNICEF 2005).

There is an uncertainty in the direct impact of climate 
change on HIV/AIDS. One of the main reasons why 
climate change can have an impact on HIV/AIDS seems 
to be related to food shortage (Aminatu et al. 2010). Over 
70 percent of the population in Central Africa are farmers. 
The HIV/AIDS burden not only greatly reduces human 
capital, but leaves many children and women to fend for 
themselves. Malnutrition, brought by food security, will 
exacerbate the effects of HIV/AIDS (Bruce-Lockhart 2012). 
Reduction in rainfall and associated drought reduces the 
household food supply capacity of men, shifting the 
greater burden onto the women who have to ensure 
the feeding of the household and thereby placing a 
significant weight of the effects of climate change on 
women (Aminatu et al. 2010). Another important factor 
about food insecurity is that it could increase the spread 
of HIV/AIDS from the use of transactional sex. Women 
who are desperate and suffer malnutrition are more likely 
to sell their bodies in order to support themselves. Food 
insecurity and poverty may also prevent people from 
seeking a diagnosis or prevent them from having the 
ability to afford treatment. The spread of Malaria due to 
climate change will also add to the burden of disease of 
HIV/AIDS (UNEP 2012). As people become infected by 
HIV/AIDS and are then exposed to Malaria, it will create 
an even more substantial loss of life because AIDS victims 
will be less able to fight the malaria infection. 

Climate change may also increase the spread of 
HIV/AIDS. Central Africa is home to many civilian wars, 
leading to the displacement of people who are forced 
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to live in crowded areas. There is evidence to suggest 
that this could ‘aggravate gender inequalities’ (UNEP 
2012) that have the potential to raise the possibility of 
transmission of the disease. Migrants often have poor 
living conditions, are separated from their spouses and 
families, perform demanding and dangerous jobs and 
have limited access to health care (UNEP 2012). This can 
all lead to an increased risk of contracting HIV/AIDS. 
Also, climate change will reduce the funds available to 
mitigate HIV/AIDS. As more money is spent on repairing 
infrastructure due to the increasing nature of extreme 
weather, less money will be available for programmes to 
prevent HIV/AIDS and to look after those who are already 
infected. (Ziervogel and Drimie, 2008). This is especially 
true in developing countries where they are least able to 
cope. The governments in these countries are less able 
to provide for their populations, and will be under more 
strain from climate change related costs. The twin effects 
of HIV/AIDS and climate change will therefore adversely 
affect human health more than either individually.

Traditional healers are integral to African culture. 
Traditional practitioners’ availability generally outstrips 
by far that of doctors in most parts of Africa. The majority 
of the population first seek care from traditional healers. 
Therefore, expanding the utility and integration into 
the health system of traditional healers would relieve 
health care providers to put more effort into adaptation 
measures in the health sector, while improving and 
regulating traditional practices for the benefit of the 
clients (Kaseje 2006). The formalisation of traditional 
health systems is ongoing in Cameroon and many other 
countries of Central Africa. 

5 The current state of 
knowledge on adaptation 
to climate change in the 
health sector in Central 
Africa 

In order to reduce negative health impacts of climate 
change, various programmes or measures, known in the 
climate literature as adaptation measures, are being put 
in place or planned in Central African countries. Some 
of these ongoing or planned adaptation measures have 
been reported in the countries’ National Communications 
to the UNFCCC and NAPAs. The key priority sectors are 
agriculture, human health, freshwater resources, coastal 
zone management, forestry and fisheries (Crawford et 
al. 2011). The adaptation needs for the health sector 
include strengthening current management strategies; 
undertaking preventive initiatives including education 
programmes, improved water systems, early warning 
systems for natural disasters and improved access to 
health services; improving basic sanitation infrastructure; 
launching anti-malaria campaigns; and enhancing 
measures in place to reduce malaria.

Adaptations to extreme weather events include 
good urban planning; building of flood protection 

structures like dams, dykes, walls and pump stations; 
and reforestation. Reactive adaptations to vector borne 
diseases include scaling up vector control intervention; 
vaccination; insecticide treated net distribution; 
surveillance, prevention and control programmes; and 
epidemic forecasting. For water borne disease they include 
promoting water treatment and distribution; monitoring 
water sources; installing regulated water pipelines 
in houses; improved sanitation (latrines); household 
drain connections; and surveillance, prevention and 
control programmes. Reactive adaptations to food 
borne disease include food refrigeration; chlorination 
of drinking water; pasteurisation of milk; and sanitary 
slaughter and processing of meat, poultry and seafood. 
Health preventive measures include health education 
and early warning systems. Examples of ongoing and 
proposed adaptation action in Cameroon, Congo and 
Gabon are summarised below. 

Cameroon: Cameroon has more adaptation activities 
underway than any other country in Central Africa. As 
a signatory to the UNFCCC, Cameroon established a 
dedicated climate change unit, the Cellule Nationale 
des Changements Climatiques, within the Ministry 
for Environment and Conservation in 1999. A diverse 
set of scattered climate change adaptation related 
interventions are being implemented in Cameroon by 
different organisations and development partners. The 
Africa Adaptation Programme (AAP) is building on already 
existing structures and experiences and integrating them 
into a national approach to adaptation. Prior to AAP, there 
were severe shortcomings in addressing adaptation 
through a coherent and strategic country approach. AAP 
is addressing the climate change risks in Cameroon and 
identifying/overcoming existing barriers to the proposed 
responses. Recent activities of AAP in Cameroon include: 
1) the development of a climate change risk map 
and three studies on climate extremes, multi-sector 
vulnerability and on coastal integrated management, 
respectively; 2) establishment of a National Observatory 
on Climate Change (ONACC) as a centre of excellence for 
climate change adaptation; 3) establishment of an inter-
ministerial working group on climate change adaptation 
and parliamentary taskforces on climate change 
adaptation issues; and 4) establishment of information 
sharing and experience exchange platforms at the local 
level on climate change and adaptation. Other projects 
focusing on forests, water, coastal zones, agriculture, 
energy and natural resource management have been or 
are being implemented in Cameroon. They are designed 
as research, capacity building, knowledge sharing, 
awareness raising, vulnerability assessment, policy 
formation and community based adaptation projects. For 
example, at the national level there is a project entitled 
‘The Pygmies of Eastern Cameroon face Climate Change’. 
This project (2009-2010) aimed to increase awareness and 
improve Pygmies’ capacity to adapt to climate change. 
More specifically, it will survey Pygmy perceptions on 
climate change and provide them with a forum for 
identifying the major climatic changes affecting their 
lives and identifying adaptation options. Through these 
processes they will be able to articulate their expectations 
around the actions needed to strengthen their resilience. 
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Cameroon has also proposed the following adaptation 
actions: 1) in the coastal zones, improved zoning and 
resettlement programmes, resilient housing and 
improved protection through the construction of dykes; 
2) in the health sector, preventive initiatives such as 
education and communication programmes, improved 
water systems, early warning systems for natural disasters, 
improved access to health services, improved capacity 
for health workers, better distribution of medication, 
improved sanitation information, improvements in the 
basic sanitation infrastructure and anti-malaria and anti-
schistosomiasis campaigns; and 3) at the administrative 
and organisational level, improved coordination between 

institutions involved in the management of epidemics 
and natural disasters, the establishment of the national 
disaster management programme and the creation of 
a fund for emergency responses to natural disasters 
(Crawford et al. 2011). 

At the regional level, Cameroon is participating in 
many climate adaptation programmes as listed in the 
table below.

Molua and Lambi (2007) report that indigenous 
climate change adaptation activities undertaken in 
Cameroon in the Benoué Valley are the following: 

Programmes Goal in Cameroon

1.   Supporting Integrated and Comprehensive 
Approaches to Climate Change Adaptation in 
Africa (2008)

To ensure that the country has the institutional, 
individual and systemic capacity to address climate 
change risks and opportunities through a national 
approach to adaptation

2.     Altering the Climate of Poverty under Climate 
Change: The Forests of the Congo Basin

To underscore the importance of the Congo Basin forests 
in climate change adaptation efforts

3.       Advancing Capacity to Support Climate Change 
Adaptation

To emphasise the generation, organisation and 
communication of information on the risks resulting 
from climate change, climate variability and extreme 
climatic events, as well as preparation for their effects 
on food security

4.       Building Mangrove Resilience to Climate Change To build resilience to climate change in tropical 
mangroves and associated coral reefs

5.      Climate Proofing Energy Systems: Vulnerability-
Adaptation-Resilience (2007-2009)

To conduct an assessment of the vulnerability and 
resilience of energy systems to climate change in 
Cameroon

6.    Lake Chad Sustainable Development Support 
Program

The program aims at the  rehabilitation and the 
conservation of the productive capacities of Lake Chad’s 
ecosystems and its basin; and  the adaptation of the 
production systems to climate change

•	 Shifting crop mix to more drought tolerant 
and short season varieties

•	 Reducing the area planted initially, then 
increasing it gradually, depending on the 
nature of the season

•	 Staggering planting dates (early or late 
planting)

•	 Increasing plant spacing

•	 Maximising the use of clay soils where these 
are available, since clay soils have a high water 
holding capacity

•	 Implementing soil water conservation 
techniques (pot-holing, weeding)

•	 Adjusting level and timing of fertiliser

•	 Undertaking traditional and religious 
ceremonies

Congo Republic: A relatively low level of adaptation 
programming is being done in the Republic of Congo at 
present relative to other Central African countries. Recent 
adaptation activities being undertaken by AAP include 
1) training of 50 people from academia, government 
and civil society organisations on climate analysis; 2) 
development of hydro-climatic index to evaluate the 
vulnerability and adaptation of key sectors; 3) alignment of 
AAP with the national scheme on territorial organisation; 
4) contribution to the integration of climate change into 
national legislation; and 5) sharing of climate change 
adaptation knowledge on television and establishment 
of knowledge-sharing processes with AAP Senegal.

The country is part of two regional programmes. 
‘Supporting Integrated and Comprehensive Approaches 
to Climate Change Adaptation in Africa’, with a focus in 
Congo Republic on the health, economy, agriculture, 
water and energy sectors, is designed around capacity 
building, knowledge sharing and policy formation. The 
integration project ‘Climate Change Scenarios for the 
Congo Basin’ is aimed at enabling decision-makers in the 
country and throughout the region of the Commission 
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des Forêts d’Afrique Centrale (COMIFAC) to adapt and 
prepare their natural resource management strategies to 
meet the regional challenges of climate change. Proposed 
adaptation action in the National Communication 
are: in agriculture and food security, to continue the 
implementation of the Programme National de Securité 
Alimentaire (PNAS); reforestation, conservation and 
sustainable management with reference to the potential 
for significant Reducing Emissions from Deforestation and 
Forest Degradation (REDD) benefits in the forestry sector; 
increased coherence to urbanisation policies, public 
transportation development and improved rainwater 
harvesting, among other things. In the human health 
sector, primary adaptation strategies identified include 
information and early warning systems, improved water 
basin management for potable water, urban planning 
and environmental management. Secondary adaptation 
strategies noted are improved training for health workers, 
better sanitation planning, expanded public education 
and greater disease and epidemic monitoring. 

Gabon: It was only in May 2010 that the government 
established a Climate Council to develop national 
policies relating to climate change as well as prepare 
a National Climate Plan. Once complete, the National 
Climate Plan will be integrated into the country’s 
broader development plan. The Climate Council reports 
directly to the Head of State. The government has also 
established a National Carbon Agency and a National 
Observatory to monitor climate risks. The number of 
climate change adaptation projects underway in Gabon 
is very low compared to other Central African countries. 
At the national level, AAP is helping to institutionalise 
the national strategy for coastal adaptation and the 
prevention and mitigation of natural disasters. AAP is 
also strengthening partnership and cooperation with all 
actors involved in coastal zone management. Like Congo 
Republic, the country is part of the regional programmes 
‘Supporting Integrated and Comprehensive Approaches 
to Climate Change Adaptation in Africa’, which aims to 
strengthen coastal zone resilience and directly address 
the priority vulnerability assessment of the First National 
Communication, and COMIFAC’s ‘Climate Change 
Scenarios for the Congo Basin’.

6 Research related to climate 
change in the health sector

Globally, an estimated 350,000 people die each year 
due to major diseases and health disorders related to 
climate change (DARA 2010). Unless measures are taken, 
by 2030 climate change will increase its toll to more 
than 800,000 deaths per year. Vulnerabilities to diseases 
related to climate change are very unevenly distributed 
around the world but implicate mostly the poor and the 
children of vulnerable communities. Infectious diseases 
take a heavy toll on populations around the world. 
Some of the most virulent infections are also highly 
sensitive to climate conditions. Climate vulnerability 
assessments provided in Central African countries’ 
National Communications and NAPAs commonly state 

that countries should expect an increase in water and 
vector borne diseases (such as cholera and malaria) due 
to increases in annual precipitation and in the intensity 
of heavy rainfall events (Crawford et al. 2011). 

6.1 Food and water borne diseases

The term water borne disease is reserved largely for 
infections that predominantly are transmitted through 
contact with or consumption of infected water. Food 
borne disease is caused by consuming contaminated 
foods or beverages. The IPCC (2007) predicts that 
climate change will, for example, increase the burden 
of diarrheal diseases like cholera. Vibrio cholerae, a 
bacterium autochthonous to the aquatic environment, 
is the causative agent of cholera. V. Cholera is found 
in association with crustacean zooplankton, mainly 
copepods, and notably in ponds, rivers, coastal water and 
estuarine systems globally. Temperature, salinity, rainfall 
and plankton have proven to be important factors in the 
ecology of V. Cholerae, influencing the transmission of 
the disease. Water scarcity forces people to rely on unsafe 
sources of drinking water, increasing the likelihood of 
contamination. Central Africa is known to be endemic 
for cholera and is regularly affected by small outbreaks. 
Projected climate change impacts in the region, which 
include increase in extreme weather events, increased 
risk of drought and flooding and coastal flooding from 
sea level rise will exacerbate the situation. For example 
in 2010, an unusually high incidence of cholera was 
reported in Cameroon and Chad (WHO, 2010b) . Seasonal 
factors, such as flooding in the rainy season, as well as 
poor hygiene conditions and population movements 
in the area contributed to this outbreak. Many research 
efforts across the world are attempting to build an 
early warning system for cholera outbreaks based on 
V. Cholerae ecology (Constantin de Magny et al. 2008) 
and using demographic, economic, environmental and 
climatic predictors with a one month lag time (Buczak et al. 
undated). These results suggest that accurate forecasting 
of cholera outbreaks in Africa may be achievable, which 
could support decision-making in epidemic outbreaks. 
Other risk factors for cholera outbreaks include a rapid 
urbanisation rate (over three percent), which enhances 
the development of informal settlements characterised 
by overcrowded, unstable and unhealthy housing with 
inadequate water supply and sanitation systems. 

The current coping strategies for water borne diseases 
in the region include routine surveillance in health 
facilities for early detection and case management; 
education for public awareness on preventive measures; 
improved access to and treatment of drinking water; 
and clean toilets. The different stakeholders generally 
involved are the Ministry of Health, the health facilities, 
non-governmental organisations (NGOs) and the WHO. 
Careful research is needed to document not only the 
seasonal nature of these illnesses in the region, but 
also their susceptibility to climate variability as well as 
the extent to which social, demographic and political 
conditions will exacerbate or improve current coping 
strategies.
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6.2 Vector borne diseases

Vector borne diseases are infections transmitted by the 
bite of infected arthropod species, such as mosquitoes, 
ticks, sandflies and blackflies (IPCC 2007). Their pathogens 
can be viruses, bacteria, protozoa or helminths. It has long 
been recognised that vector borne diseases are climate 
sensitive because of the biology of their vectors. One 
area of particular concern is how climate change will 
affect the spread of insect-borne diseases. These include 
dengue fever, malaria, Lyme disease, West Nile virus, Rift 
Valley fever, chikungunya and yellow fever, which are 
spread through the bite of vectors such as mosquitoes, 
ticks and flies. Central African countries should expect 
an increase in annual precipitation and in the intensity 
of heavy rainfall events. This should lead to an increase 
in water and vector borne diseases such as cholera and 
malaria.

The most studied climate-related disease is malaria, 
the major cause of death in Africa, particularly among 
young children (Snow et al. 1999). Malaria is a vector 
borne disease involving the female Anopheles mosquito, 
the Plasmodium protozoon and humans. Transmission is 
affected by factors influencing the reproductive life cycle 
of the vector and the agent, as well as the opportunities 
for contact with people (Molineaux 1988). Climate affects 
all of these through temperature, humidity and rainfall 
variations, as well as by affecting land use, human and 
livestock distribution patterns and migration (Craig et al. 
1999; Bouma and Van der Kaay 1994; Molineaux 1988). 

Studies in the laboratory were able to quantify the 
direct effects of climate variables on the biology of 
malaria vectors (Lyons et al. 2012). Based upon these 
biological constraints of climate on parasite development 
in mosquitoes and mosquito’s development cycle, 
modelling was used to define the distribution of malaria 
transmission risk (Craig et al. 1999; Snow et al. 1999) and 
to show long term changes in the spatial distribution of 
malaria vector species (Sogoba et al. 2007a; Minakawa et 
al. 2002; Bayoh et al. 2001) and subspecies (Sogoba et al. 
2008). In Cameroon, the natural distribution patterns of 
Anopheles species were largely determined by altitude, 
with some species having unique environmental 
tolerance limits (Tanga et al. 2010; Tchuinkam et al. 2010). 
However, the links between climate and insect borne 
disease are far from simple. 

For example, changes in temperature can have 
opposing effects depending on where they occur. In low 
temperature regions, the expected effects of increasing 
temperature is faster vector and pathogen development 
with more generations per year and more transmission 
(IPCC 2007). In the highland areas of East Africa, there is 
evidence that malaria transmission is more sensitive to 
increases in the minimum temperature rather than the 
maximum (Githeko et al. 2000). Increased temperatures 
in already hot regions could reduce the spread of malaria 
mosquitoes by pushing temperatures higher than the 
mosquitoes can survive to transmit the disease. Most 
mosquitoes cannot survive above about 40ºC. This 

scenario has been observed in Senegal, a Sahelian 
country, where malaria prevalence has dropped by more 
than 60 percent in the past 30 years (Mouchet et al. 1996; 
Faye et al. 1995). It should also be noted that warming 
trends during cold periods may make the transmission 
of malaria less seasonal, which would increase overall 
incidence. The effect of rainfall on malaria transmission 
is too uncertain and regionally variable to estimate. For 
example, increased rainfall in normally dry areas can 
create stagnant pools of water where mosquitoes can 
breed and transmit the disease. Alternatively, increased 
rainfall in wet regions could reduce malaria by washing 
immature mosquitoes away. 

Changes in land use or land cover, especially 
deforestation, have been linked to changes in the 
microclimate of the area in question. These changes in 
microclimate due to changes in land uses and cover have 
been linked to changes in malaria transmission. Indeed, 
the changes in land use affect temperature, humidity 
and rainfall or precipitation patterns of the area. These 
also affect the microhabitat of malaria transmitting 
mosquitoes and the parasite they transmit, thus affecting 
malaria transmission in the area (Afrane et al. 2011). 

Cameroon consists of several climate zones which will 
likely be differently affected by climate change. In the 
tropical forest zone of Cameroon, changes in temperature 
will affect natural regeneration of forests and the water 
balance. This can enhance vector development and 
extend its life span to transmit the disease. On the 
other hand, ongoing deforestation in Cameroon has the 
potential to also change the microclimate of an area to 
become suitable to malaria vector species that previously 
could not survive in the area. For example Manga et al. 
(1995), working in an area that has been deforested to 
build a new airport, observed that deforestation caused 
the introduction of An. gambiae into a habitat that was 
previously predominated by An. moucheti. An. gambiae 
is the most ferocious of all the malaria vectors in Africa. 
It has been found to be the most efficient vector of P. 
falciparum in Africa. If the effects of deforestation made 
it possible for An. gambiae to inhabit this new place, the 
implications are that malaria transmissions in this area 
will most likely increase. However, if climate change is 
well-managed in this climatic zone, overall food security 
may be positively affected, with higher production 
rates probable, both in terms of agriculture and inland 
fisheries. These economic outcomes could alleviate the 
malaria burden.

The coastal and maritime zone is predicted to be 
particularly affected by sea level rise due to climate 
change. This will enhance erosion and expand the 
breeding areas of saltwater mosquito species. However, 
the relation between flooding and vector borne disease 
is complex. Many important infections are transmitted 
by mosquitoes, which breed in, or close to, stagnant 
or slow-moving water (puddles, ponds). Floodwaters 
can wash away breeding sites and hence lower disease 
transmission by mosquitos. On the other hand, the 
collection of stagnant water due to the blocking of drains, 
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especially in urban settings, can also be associated with 
increases in transmission, and there have been numerous 
such reports from Africa (Ahern et al. 2005). 

In the savannah zone, climate change impacts are 
predicted to lead to more extreme inter-annual climatic 
variability and increasing aridity and more frequent 
droughts. Such changes would potentially impact 
negatively on both agricultural and pastoral productivity, 
as well as hydroelectric developments and vector borne 
diseases. Food security, water availability and health are 
the poorest in the Sudano-Sahelian zone of Cameroon, 
and climate change impacts will likely further exacerbate 
this situation (AAP 2011a).

In the Sudano-Sahelian zone of Cameroon, for both 
malaria and schistosomiasis, higher temperatures, when 
they are below 35°C, shorten the extrinsic incubation 
period such that several broods of infective parasites are 
produced (CICERO 2000). Under a warming projection 
of 6°C by the year 2100 (assuming a high climate 
sensitivity area), the incidence of malaria will increase 
as a result of accelerated metabolic processes and 
nutritional requirements of the vector. It is likely that 
the vector’s biting rate will increase, which in turn will 
lead to increased egg production, vector population 
and malaria transmission potential. Assuming a low 
climate sensitivity area, a temperature increase of 1.5°C 
accompanied by a precipitation decrease of 10 percent 
would lead to a 28 percent reduction in the incidence 
of schistosomiasis. In contrast, under a projected 6°C 
change it is expected that schistosomiasis will spread 
southward from its current hyper-endemicity zone, 
following the migration of isotherms. Temperature 
has an effect on snail reproduction and growth, 
schistosome cercariae mortality, infectivity and human 
water contact. Changing precipitation patterns can also 
have short- and long-term effects on vector habitats. 
Increased precipitation has the potential to increase the 
number and quality of breeding sites for vectors such 
as mosquitoes, ticks and snails, as well as the density 
of vegetation, affecting the availability of resting sites 
(Githeko et al. 2000). Malaria transmission is perennial but 
rainfall dependent in coastal areas (Bigoga et al. 2007). 
Other diseases will also be influenced by climate change. 
For example, increased frequency of droughts (under 
a scenario of 10 percent reduced precipitation) would 
lead to longer transmission periods for meningococcal 
meningitis, including increased epidemic potential and 
a southward spread beyond the current distribution belt 
(CICERO 2000).

In Congo, as a result of both changes in climatic 
conditions and anthropogenic activities, there has 
been increasing environmental degradation such as a 
reduction in river flow since the 1970s, an increase in 
erosion and a decrease in agricultural potential. These 
changes are directly impacting on important economic 
sectors such as the energy sector and are likely to 
continue to impact on them (AAP 2011b). River flood 
recession can enhance creation of suitable breeding sites 
for malaria vectors and sustain malaria transmission after 
the rainy season (Sogoba et al. 2007b; Toure et al. 1996). 

In Gabon, erosion along the coastline has been 
accelerating for several years, which is threatening 
coastal infrastructure and may disrupt traffic flow along 
the coastline and the country’s economic activities. As 
a result of sea level rise and coastal erosion there is also 
the threat of water depletion due to increasing salinity 
of the water in the lowlands. Saltwater breeding malaria 
vector species will colonise new areas and expand malaria 
transmission. Population growth, the deterioration of 
wetlands and more frequent storms are also increasing 
the number of floods and the threat of flooding in the 
future (AAP 2011c).

6.3 HIV/AIDS

The human immunodeficiency virus (HIV) is a 
retrovirus that infects cells of the immune system, 
destroying or impairing their function. As the infection 
progresses, the immune system becomes weaker, and 
the person becomes more susceptible to infections. 
The most advanced stage of HIV infection is acquired 
immunodeficiency syndrome (AIDS). It can take 10-15 
years for an HIV-infected person to develop AIDS. 
Antiretroviral (ARV) drugs can slow down the process 
even further (WHO, u.d). 

Central Africa is experiencing a rapid spread of HIV/
AIDS. In 2007, the prevalence among the sexually-active 
population of the region was 4.6 percent, compared to 
1.3 percent in developing countries. This rate varies from 
country to country, from 5.5 percent in Angola to 14.8 
percent in CAR (AfDB 2011). The dynamics of the disease 
seems to be related to population density, nutrition, health 
status and seasonal or exceptional movements of people. 
The links between climate change and HIV/AIDS are still 
conjectural but they are becoming a subject of increasing 
concern and study. Food insecurity, patterns of infectious 
disease, effects of pollution and heat stress debilitate 
the immune system (Bolton and Talman 2010), which 
makes HIV infected people more susceptible to malaria, 
TB, and other opportunistic diseases. When changes in 
temperature and precipitation lead to droughts or floods, 
agricultural yields and production will likely be affected. 
Agricultural loss and declining household incomes (WWF 
2007) may compromise food security, which will lead to 
further progression of HIV and AIDS. On the other hand, 
HIV/AIDS can lead to lowered productivity as more and 
more farmers are infected and affected. Survivors have 
to spend time attending funerals (which in Central Africa 
can last days) and look after orphans. 

Heavy rainfall events cause storm water runoff that 
may contaminate drinking water. Lack of access to clean 
water makes ARV treatment ineffective and increases 
its side effects (Thornton et al. 2006). Chronically poor 
environmental conditions due to degradation and 
environmental stresses including extreme climate events 
create favourable conditions for the development and 
spread of infectious diseases, through migration, food 
shortages and forcing people to resort to new activities 
for survival. Spread of HIV/AIDS is likely to be accelerated 
in a situation of large-scale migration (Thornton et 



Working Paper 096 www.future-agricultures.org18

al. 2006). A high positive correlation was repeatedly 
observed between rainfall in a given month and the risk 
of mother-to-child transmission of HIV-1 in children born 
three months later in Yaoundé, Cameroon (Ayouba et 
al. 2003).

Vector borne diseases interrelated with AIDS (malaria, 
dengue, yellow fever and sleeping sickness) are all 
sensitive to changes in temperature and humidity, rainfall 
and rising sea level, and therefore highly responsive to 
climate change. 

The complex relationship between HIV/AIDS and 
the food security impacts of droughts and floods can 
evolve in two ways. On the one hand, the nutritional 
requirements of people living with HIV/AIDS are higher: 
up to 15 percent greater for protein and 50 percent 
greater for energy (Piwoz and Preble 2000). Consequently, 
HIV/AIDS amplifies the effect of drought on nutrition 
(Mason et al. 2005). This creates a vicious cycle: inability 
to provide adequate nutrition in times of drought 
weakens the immune system and increases susceptibility 
to opportunistic infections, which in turn undermine 
the overall nutritional status. De Waal and Whiteside 
(2003) argue that HIV/AIDS has created a new variant 
famine because the pandemic has reduced the viability 
of farming livelihoods. The pandemic has substantially 
increased the susceptibility of rural communities to 
droughts and other climate-related shocks (Foster 1993). 
The joint effects of climate change and HIV/AIDS can be 
greater than the sum of their separate effects. 

Currently, preventive measures and treatment 
are the only ways to stop HIV/AIDS transmission and 
should be integrated into any health programme. For 
example, integrating sexual and reproductive health 
care with HIV/AIDS programmes increases people’s 
access to information and services that reduce sexually 
transmitted infections (including HIV), unintended 
pregnancies, maternal and newborn deaths and mother-
to-child transmission of HIV. Because clients seeking 
HIV/AIDS services and those seeking family planning 
services share many needs and concerns, integrating 
services enables providers to address them efficiently 
and comprehensively. Integration also assures that the 
reproductive health and rights of people living with HIV/
AIDS are addressed and respected. Improving access to 
reproductive health services, including contraception, 
is one of the most important interventions for effective 
HIV prevention, treatment and care. The main barrier 
is that the process of adaptation to chronic illness and 
particularly to HIV/AIDS is highly individual. Research is 
still ongoing to better understand physical, psychological, 
social and religious adaptation to HIV/AIDS.

7 Major gaps in research 
on adaptation to climate 
change in the health sector

The health systems of African countries, including 
Cameroon, Gabon and Congo Republic, are generally 
pyramidal with three levels: central (strategic), 
intermediary (technical) and peripheral (operational). 
They consist of various public and private entities, but 
the principal provider of health care is the public sector 
even thought there is also a private sector (faith-based 
and for-profit) and a traditional medicine sector, which 
in many cases is not institutionalised.

One of the major constraints in African countries for 
addressing health challenges in general and climate 
change challenges in particular is the limited number 
of trained health workers to ensure the health system’s 
full functionality from the central to the peripheral 
levels. Cameroon is presently facing a growing crisis in 
the medical field due to an acute shortage of qualified 
personnel, especially medical doctors (Amani 2010). This 
is supported by the fact that an early warning system put 
in place for early detection of cholera and meningitis 
epidemics in the North and Far North provinces failed 
because of lack of trained workers in some health districts 
(CICERO 2000). The region also lacks specialists in public 
health and climate science to undertake interdisciplinary 
research that feeds into evidence‐based decision-making. 
This kind of weakness in disease control and climate 
surveillance and reporting systems is making it difficult 
to obtain the long-term linked data sets on climate and 
disease that are necessary for the development of early 
warning systems in African countries (WHO 2005). 

Due to scarce resources, the governments of the region 
allocate little funding to health research. For the most 
part, research is supported by bilateral and multilateral 
organisations with limited participation of scientists 
from the home country. This results in donor-driven– 
as opposed to priority-driven – research agendas. 
Generally research is taking place in separate ministries, 
sectors and institutions and there are no overarching 
inter-sectoral or inter-institutional mechanisms for 
information, knowledge, collaboration and addressing 
of priorities. These ministries are unaware of each other’s 
research projects, a situation that contributes to the lack 
of clearly defined national health research priorities. In 
addition, priorities for individual research institutions 
are set internally, rather than in collaboration with other 
institutions. 
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At the policy implementation level there is a limited 
awareness of climate change across governments. 
Therefore, there is no national strategy or policy for 
climate change in the region, including in Cameroon, 
Gabon or Congo. In addition health practitioners and 
communities have limited understanding of the effects 
of climate change on health to undertake appropriate 
climate change adaptation actions. Research findings 
need to be taken up and integrated into policies in order 
i) to strengthen the health systems by promoting the 
capacity building in interdisciplinary and multi‐sectoral 
domains; ii) to improve the understanding of the health 
practitioners and communities on the effects of climate 
change on health; and iii) to strengthen the community‐
based organisations to develop locally owned sustainable 
strategies for adaptations to climate change in their 
communities, taking account of local knowledge.

8 Health policies related to 
climate change 

The governments of African countries through 
their respective Ministers of Health and Ministers of 
Environment made firm commitments to address 
climate change while emphasising health adaptation. 
The WHO, the United Nations agencies in collaboration 
with Member States and other partners developed a 
framework for health adaptation to climate change. 
The framework provides guidance to enable African 
governments to translate the commitments into action 
(WHO 2011; WHO/AFRO 2011). Each country was 
requested to submit a National Communication or a 
NAPA to UNFCCC. The main objective of the NAPA is to 
minimise the adverse public health effects of climate 
change in Africa. These plans will be based on an 
essential public health package of interventions that 
would include baseline risk and capacity assessments, 
capacity building, integrated environment and health 
surveillance, awareness raising and social mobilisation, 
public health-oriented environmental management, 
scaling-up of existing public health interventions, 
strengthening of partnerships and promotion of research. 
Policy responses to meet these adaptation needs have 
been initiated throughout the region, primarily at the 
national level. Seven of the nine countries in Central 
Africa have submitted National Communications to the 
UNFCCC. Four of the six countries in the region classified 
as LDCs (CAR, Chad, DRC and STP) have prepared NAPAs; 
a fifth country, Angola, is currently preparing its report. 
All vulnerability assessments produced by governments 
of all countries in the region identified human health as 
a source of significant vulnerability to climate change. 

The degree to which governments in the region have 
integrated climate change into national development 
plans varies. At one extreme, Angola and Equatorial 
Guinea have yet to submit National Communications 
or NAPAs; on the other, Cameroon and Gabon have made 
significant progress toward integrating climate change 
considerations into their national development policies 

(Crawford et al. 2011). Cameroon has integrated climate 
change adaptation and mitigation strategies into its 
National Plan for Environmental Management, while the 
government of Gabon has established a national Climate 
Council to develop national climate change policies and 
prepare a National Climate Plan. Intra-regional climate 
change action at the policy level, such as through the 
Economic Community of Central African States (ECCAS) 
and COMIFAC, is limited. Policy initiatives in general lag 
behind project- and programme-based initiatives.

Cameroon: The Cameroon health system is a pluralistic 
system because it is characterised by multiple sources 
of funding and health care providers. The main funding 
sources are the government, public enterprises, foreign 
aid donors, private enterprises, households, religious 
missions and NGOs, and the providers are government 
health facilities, public enterprise health clinics, health 
facilities of religious missions and NGOs, private clinics, 
pharmacies, drug retailers and traditional doctors. It is 
also a vertical system in the sense that funding sources 
deal directly with the providers without going through 
intermediaries or financing agents.

To address climate change issues, the government 
of Cameroon has established a body called the Cellule 
Nationale des Changements Climatiques, which 
is mandated to: 1) create an inventory of national 
greenhouse gas emissions and adaptation measures; 
2) put into place an information system and database 
on climate change, and establish an online home for this 
information to ensure its accessibility and dissemination; 
3) design sectoral projects addressing priority actions for 
climate change prevention, mitigation and adaptation; 
and 4) evaluate the impacts and policies associated with 
adaptation and mitigation.

Cameroon is in a process of scaling up its national 
malaria control strategy to meet the challenge of 
the millennium development goals (Wonghi et 
al. undated). The proposed strategies include a 
governance arrangement and delivery arrangements. 
The governance arrangements consist of clearing the 
drug market of all antimalarials that are not in the national 
policy; putting into effect the national health regulation 
through reinforced inspection and supervision activities; 
shifting from the current unified approach to specific 
strategies according to the epidemiological picture 
and the emerging trends such as co-morbidity with 
HIV/AIDS; and transferring greater responsibilities to 
and empowering municipalities and communities 
for comprehensive and integrated malaria control 
interventions. The delivery arrangements consist of 
shifting from the current unified approach to specific 
strategies according to epidemiological profiles and 
the emerging trends in the epidemiology of diseases; 
promoting distribution of Long Lasting Impregnated 
Nets (LLINs) and Intermittent Preventive Treatment for 
Pregnant women (IPTp) to the communities supported 
by NGOs, civil society organisations, community 
health workers and community based associations; 
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and fostering public-private partnerships through 
Service Level Agreements (SLAs) or Performance Based 
Contracting (PBF) as appropriate. 

Gabon: Following commitments made in December 
2009 at the United Nations Conference on Climate 
Change in Copenhagen, the Gabon government decided 
to establish a National Climate Council. This structure 
aims to develop and strategically direct national policy 
on climate change, with the ultimate goal of drafting a 
National Climate Plan. A carbon reporting tool is already 
available from Agence Française de Développement 
(AFD). The Gabonese Agency for Space Study and 
Observation (AGEOS) is monitoring the forests, the coasts 
and the land by satellite.

9 An analysis of stakeholders 
and opportunities for 
collaboration

The health systems in Central African countries, as 
in most the continent, are pyramidal with three levels: 
central (strategic), intermediate (technical) and peripheral 
(operational). The stakeholders are local government 
health institutions, the private sector, NGOs, bilateral and 
multilateral partners and the communities themselves. 
The health systems of most of the countries are suffering 
from shortage of quantitative and qualitative human 
resources for proper implementation of their health 
strategies. In many cases the communities are not involved 
in the implementation strategies of health policies. 
Generally there is not good coordination between the 
different stakeholders, and climate change adaptation 
strategies are not precisely defined and integrated into 
the health policies. For example the health systems of 
Cameroon, Congo Republic and Gabon are described 
below with the difficulties, the opportunities and the 
challenges they are facing.

Cameroon: The health system is suffering from a 
quantitative and qualitative shortage of human resources 
despite recruitment efforts in recent years; technical and 
managerial shortcomings and unethical behaviour of 
staff; gaps in information to control the epidemiological 
phenomena and to improve the management of health 
services; a weak legal framework for the effective 
implementation of drug regulation to dispose of medical 
products (including vaccines); and insufficient and 
inadequate funding, as well as difficulty in absorbing 
funding made (WHO, 2009a).

The health sector is primarily funded by the national 
budget, households (cost recovery and other direct 
payments), external funding and to a lesser extent local 
government authorities and private health insurance. 
North-South cooperation is predominant and is carried 
out through the main specialised agencies of the UN 
system, the European Union, the World Bank, the African 
Development Bank and the Islamic Development Bank. 

Bilateral cooperation is dominated by France’s AFD 
and Germany’s KfW Entwicklungsbank and Deutsche 
Gesellschaft für Technische Zusammenarbeit (GTZ). 

Cameroon has many opportunities, as it:

•	 is politically stable;

•	 has a vision and a Strategy Paper for Growth 
and Employment with a horizon to 2035; 

•	 has ongoing reforms in the health system and 
the fight against disease since the adoption of 
the Health Sector Strategy (2001-2011); and

•	 has developed a conceptual framework 
for health districts, minimum packages of 
primary care and additional packages of 
health activities at all levels of the health 
pyramid.

The updating of the Health Sector Strategy to meet 
the deadline for achieving the MDGs (2015) includes:

•	 the implementation of a development 
emergency human resources plan; 

•	 improving access to medicines, especially in 
the priority programmes; 

•	 decentralised planning at the district level; 

•	 a health development plan to be implemented 
under a common programme (Health SWAp); 

•	 the existence of a framework for cooperation 
partners in health development.

The challenges include the development of human 
resources quality and quantity necessary for the proper 
functioning of health facilities; ensuring access to essential 
medical products to the most vulnerable; making health 
districts viable in the context of primary health care; 
developing a reliable health information system for 
proper monitoring of progress; reducing the levels of 
maternal, infant and child mortality by implementing 
integrated and efficient interventions; scaling up 
interventions in child survival and health promotion 
for adolescents; controlling the major communicable 
and non-communicable diseases, including HIV/AIDS, 
TB, malaria and neglected tropical diseases; making 
the health system effectively responsive to the health 
consequences of humanitarian emergencies; and 
addressing the health determinants and creating 
favourable conditions for healthy environments.

Gabon: The health system comprises three 
sectors cohabiting without any formal relationship 
or complementarity: the civil public health sector 
(peripheral, intermediate and central levels), the semi-
private sector (National Health Insurance Fund and the 
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National Social Security Fund) and the private sector 
(including for-profit, non-profit and traditional). The 
traditional sector legal framework is being developed.

Although the health sector has been considered as 
a national priority, very few bilateral and multilateral 
partners are willing to invest financially in this sector, 
which is essential for sustainable development. The few 
partners who contribute to the financing of health and 
social interventions include United Nations agencies– 
the WHO, United Nations Children’s Fund (UNICEF), 
United Nations Population Fund (UNFPA) and United 
Nations Development Programme (UNDP) – and bilateral 
partners including France, Italy, the USA and Canada. The 
private sector is also involved in the health sector but 
the extent of its contribution is not officially available.

The health system of Gabon is dysfunctional, mainly 
due to the inadequate quality and quantity of human 
resources, the low availability of essential drugs and 
medical equipment and non-involvement of communities 
in the management of health problems. Opportunities 
include Gabon joining the initiative of Harmonization 
for Health in Africa, the Ouagadougou Declaration on 
Primary Health Care and Health Systems in Africa and 
the Libreville Declaration on Health and Environment in 
Africa (WHO, 2009b). The health challenges that WHO has 
identified with the Health Ministry of Gabon are:

•	 the reduction of maternal mortality by 
strengthening emergency obstetric and 
neonatal care in health facilities as well as 
the prevention and early treatment of sexual 
transmitted diseases; 

•	 the reduction of infant and child mortality 
by improving coverage for all vaccination 
and scaling of maternal childhood disease 
management;

•	 controlling disease by strengthening 
the surveillance of communicable and 
non-communicable diseases and better 
management of the cases; and

•	 improving the health system through the 
operability of the health departments, 
strengthening of hospital medicine and 
revitalisation strategy of primary health care.

Congo Republic: The health system is inefficient 
due to multiple factors. These include poor distribution 
of health facilities in the territory; under-equipping of 
facilities; insufficient human resources in quantity and 
quality; mismanagement and inefficiency of the supply 
system; the irrational use of medicines; and a lack of 
financial resources associated with modes of inadequate 
funding and an inefficient use of available (WHO, 2009c).

Opportunities in Congo Republic are the consolidation 
of peace and stability of political institutions; the 
improvement of the macroeconomic situation of the 

country; the political commitment reflected in particular 
by increasing the resources allocated to the health 
sector and taking initiatives such as those related to 
the introduction of free access to ARV and antimalarial 
treatments; the existence of the PRSP as a framework 
of reference for the overall implementation of health 
policy; and the eligibility of the country for health 
financing initiatives at the global level, as well as the 
initiative of debt relief for heavily indebted poor countries 
(HIPCs). The challenges include creating conditions 
for the reduction of morbidity and mortality related 
to communicable and non-communicable diseases 
and those related to reproductive health; scaling up 
priority health interventions, particularly those related 
to malaria, HIV/AIDS and TB and ensuring universal access 
to populations; strengthening disease surveillance and 
response systems for emergencies; preventing disability 
and creating conditions for better integration of people 
with disabilities; ensuring humanitarian assistance to 
populations affected by crises; promoting positive health 
behaviours; and improving access to safe drinking water 
and waste disposal systems including for biomedical 
waste in both urban and rural areas.

10 Conclusion and 
recommendations

 
This analysis of climate change and health revealed 

that the biggest causes of morbidity in Central Africa 
are malaria, respiratory tract infections, diarrhoea and 
HIV/AIDS. Low health workforce densities, weak health 
systems and insufficient sustainable financial resources 
are undermining efforts to reduce the burden of these 
diseases. 

Central Africa is less affected by climate change than 
other parts of the continent of Africa. However, the region 
is already experiencing climate change impacts. There 
are different climate change impacts in the region due 
to its considerable size and the variety of ecosystems, 
topographies and climates. The major climate change 
vulnerability issues of the health sector in Central Africa 
are related to vector borne diseases, food and water borne 
diseases and HIV/AIDS. Depending on the situation (from 
Angola in the south to Chad in the north), climate change 
in Central Africa may have positive or negative effects on 
vector borne diseases. For instance, in cold highland areas 
higher temperatures may increase mosquito activity and 
malaria transmission, while in already hot areas it may 
suppress mosquito activities. Deforestation can lead to 
the replacement of malaria vector species by others more 
competent in disease transmission. Sea level rise in coastal 
areas may lead to floods which favour the expansion 
of water borne diseases. For instance, Vibrio cholera 
ecology is intimately linked to that of plankton. Floods, 
subsequent to sea level rise, will expand the distribution 
of the pathogen of cholera with enhanced potential for 
epidemic outbreaks. There is also an association between 
extreme and frequent weather events (drought and/or 
flood) and cholera outbreaks. Food shortage due to either 
flood or drought leads to malnutrition, which will in turn 
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exacerbate the health situation of people already living 
with HIV/AIDS. Heat stress also debilitates HIV/AIDS 
patients’ immune systems. 

It is important to note here that there is limited 
knowledge on the relationship between diseases and 
current and future climate change to support decision-
makers and the communities most vulnerable in Central 
Africa. There is a need for key stakeholders to join forces to 
clearly define health risks of climate change and to bring 
to the attention of decision-makers the serious threat of 
climate change to population health. For this purpose, 
multi-disciplinary and cross-sector operational research 
in each ecosystem is required to determine appropriate 
and effective responses. This can only be done by putting 
in place improved disease mortality monitoring and 
surveillance systems run by sufficiently numerous and 
qualified human resources and infrastructure to generate 
accurate and reliable data. In addition, accurate and 
reliable meteorological data are also required. 

There is an inadequate regional, and in countries 
institutional, coordination of climate change adaptation 
mechanisms in Central Africa. Projects that address 
climate change in the region and even in the same 
country are fragmented. They generally tend to be short-
term, donor-driven and sometimes alien to community 
needs and interests.

Sectors reported by Central African countries in their 
NAPAs or National Communications to the UNFCCC 
as key priority sectors for climate change adaption 
are agriculture, human health, freshwater resources, 
coastal zone management, forestry and fisheries. 
There are very few focused climate change adaption 
strategies implemented or integrated in countries’ 
health policies. Current adaptations for the health 
sector consist of strengthened management strategies, 
preventive initiatives, good urban planning, building 
of flood protection structures, vaccination, insecticide 
treated net distribution, promoting water treatment and 
distribution, food refrigeration, chlorination of drinking 
water, pasteurisation of milk, sanitary slaughter and 
processing of meat. 

Women are very vulnerable to climate change 
because they account for a large proportion of the 
agricultural workforce and have fewer alternative income 
opportunities, which are crucial factors at times when 
climate variability affects agricultural yields and food 
security. Efforts to minimise the adverse impacts of 
climate change should recognise women as powerful 
agents of change and ensure they are fully integrated 
into climate change mitigation and adaptation strategies 
at all levels.

The prominent challenges for Central Africa to address 
the direct and indirect effects of climate change in the 
health sector are:

•	 To build up a strong public health system 
with sufficient number of qualified human 
resources and infrastructure. 

•	 To  g e n e r a t e  r e l i a b l e  h e a l t h  a n d 
meteorological data in order to establish a 
clear understanding of the links between 
climate change and health and disease 
mortality.

•	 To promote communication strategies for 
better awareness and understanding of 
climate change health risks at the levels of 
decision-makers, health practitioners and 
communities.

•	 To undertake multidisciplinary and cross 
sector operational research for a better risk 
assessment of climate change impacts in the 
health sector.

•	 To mainstream potential public health 
impacts of climate change in national policies 
and plans.

•	 To  s t re n g t h e n  c o m m u n i t y  b a s e d 
organisations to develop locally owned 
sustainable strategies for adaptations to 
climate change in their communities, taking 
account of local knowledge.

•	 To promote a gender sensitive approach 
to interventions on climate and health in 
cross sectoral disaster risk reduction and 
preventive health strategies.

•	 To mobilise national and international 
funding for vulnerability assessment, risk 
monitoring and risk reduction activities as 
well as disaster management institutions. 
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