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Executive Summary

The potential impacts of climate variability and change on human health have been
examined as part of the Government of Ghana Environmental Protection
Agency/Netherlands Climate Assistance programme on climate change in Ghana
(Ashanti and Upper West).

We set assumptions and projections of future climate change in Ghana for 2020, 2050
and 2080. The climate variables were mean air temperature and maximum air
temperature, rainfall and relative humidity data covering 1999 – 2004. These climate
change variables were used to assess change to malaria, measles, meningitis,
diarrhoea and Guinea Worm. Malaria and Guinea worm are vector borne, cholera and
other diarrhoea disease water and food borne, and measles and meningitis airborne.

The climate risk adjusting factors for malaria are air temperature (minimum and
maximum), mean air temperature, relative humidity and rainfall. For measles, they are
mean air temperature, minimum and maximum air temperature, and relative humidity.
For Meningitis, they are mean air temperature, minimum and maximum air
temperature. For diarrhoea the risk factor is rainfall amount. For Guinea worm the risk
factors are rainfall amount and relative humidity.

The predicted climate change shows that malaria would decrease for both Ashanti and
Upper West Regions. The number of measles cases would increase as a result of
increasing air temperature, reduced rainfall amount and decreased humidity.
However, the disease is on the decline presently due to effective case management
and preventive measures. The numbers of months with climatic conditions suitable for
high incidence of meningitis cases are increasing with a risk of high prevalence of
meningitis nationally as a result. Diarrhoeal disease would be at risk of increasing due
to reduced rainfall and increased mean air temperature. This is because of the impact
on quality and availability of water, unless conservation measures and alternative
sources of water are exploited. The nation is at risk of Guinea worm infestation under
conditions of increased temperature and reduced rainfall amounts.

It appears from this assessment that the overall economic impact of the disease burden
on the individual and the nation could be quite considerable. Despite some positive
trends with decreasing measles and malaria, efforts should be taken to address likely
adverse effects of climate change on human health.

Key words: Climate change; vector, food and water borne disease
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CHAPTER 2

Background to Human Health Vulnerability to Climate Change

in Ghana

In its third assessment report, the IPCC concluded that overall climate change is
projected to increase threats to human health particularly in lower income populations
predominantly within tropical/subtropical countries. This climate change can affect
human health either directly or indirectly.

Directly, thermal stress can result in cardiovascular and respiratory morbidity and
mortality. Also, if extreme weather events (such as drought, floods and storms) were
to occur more frequently, there may be increases in premature death rates, injuries,
and infectious diseases.

Indirect effect will be on food production, malnutrition, vector borne, food and water
borne diseases (including non-vector borne diseases like cholera and salmonellosis).
These are the diseases of the poor and rural populations, which form the bulk of the
Ghanaian population.

2.1 Effect of climate change on agents of diseases
The diseases referred to in this study are categorised as follows:

a. Vector-borne diseases; e.g. malaria, guinea worm
b. Water and food-borne diseases; e.g. cholera
c. Air-borne diseases; e.g. meningococcal meningitis, measles
d. Others.

2.1.1 Vector-borne diseases

Vector organisms that transmit many important infectious diseases and that do not
regulate their internal temperatures are sensitive to external temperature and humidity
changes. Climate change may therefore affect the distribution of vector species
(increasing or decreasing overall numbers) depending on whether conditions are
favourable or unfavourable for breeding environments.

For malaria, the vector is the female anopheles ssp. and the parasite is plasmodium
ssp. The parasite develops in the vector only within a certain temperature range. For
Plasmodium vivax, temperature is between 14.5°C to 15 °C. For the Plasmodium
falciparum, 16 °C to 19° C. However, the proportion of parasites surviving decreases
rapidly at temperatures over 32 to 34 °C (Martins 1998). Malaria in people is most
frequently due to infection with Plasmodium falciparum (98%)

In guinea worm, the vector is the Cyclops; this crustacean needs water and
temperature of 24°C for successful breeding. Excessive rains wash Cyclops away and
make ponds turbid so that transmission of disease stops during the excessively rainy
season. Less intense rains such as in the savannah allows surface water to be collected
and drunk during the early rains.
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2.1.2 Food and water-borne diseases

The major food and water-borne disease is diarrhoea. This illness can be fatal in the
infant, the elderly, pregnant women and people with a weakened immune system.
Where pit latrines are close to wells or human excreta, infection spreads easily via
faeces, such as for the case of cholera, caused by Vibrio cholerae 01. In many parts
of Africa, the incidence of water-borne diseases increases during the rains but in some
instances increases at the end of the dry season, because the few remaining sources of
water at that time are easily contaminated.

Air-borne infections

Meningococcal meningitis and measles are examples of air-borne diseases that are
often epidemic in the dry season when the dust and pathogenic content of the air is
denser.

2.1.3 Food production and nutrition

Extreme weather events (drought, flood or storm) may result in the reduction of
farmlands, supply and availability of foodstuff. Examples of affected food items are
cereal grains, plantain and other subsistence crops. The scarcity of food and increased
cost of local food items may cause malnutrition, thus, opening the way for infection
through increased biological susceptibility. When the duration of drought is long and
severe, stored seed grain for planting is eaten, leaving little left for planting in the next
season. This is just one of the ways in which malnutrition and increased susceptibility
to infectious disease is perpetuated over a longer time period.

The most vulnerable groups to malnutrition through food scarcity in Ghana will be as
elsewhere in Africa children and women. Protein Energy Malnutrition is the most
widespread and serious nutritional disorder in Ghana, especially among children. It is
manifested by mild to severe stunting, wasting and underweight children. The first
demographic and health survey conducted in Ghana (GDHS 1988) found that stunting
begins very early in life with 30 percent of the Ghanaian children 3-6 months of age
being affected, while 31 percent of the same age group were underweight. Severe
malnutrition was found in 8 percent of the children. This overview also suggests what
the future will be more generally if the climate changes adversely. It has already been
estimated that by 2060 between 40 and 200 million people will be expected to go
hungry due to climate change. Parts of process defining the linkages involved in this
increase in risk are represented in Figure 1.
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Inadequate rainfall in volume and distribution

Poor harvest

People underfed
Less meat, less milk

Animals underfed

Poor grass

Overgrazing
Where grass
Is good

Poverty Animal
death

Leaves of trees eaten
Trees cut down

Desertification

Grass cover lost

Fig 1.1 The effect of drought on people and animals

2.2 Specific Health Issues Selected for Phase One Study

Table 1.1: Cases seen at Outpatient Department (Ghana Health Service, 2004)

TOP TEN DISEASES IN GHANA
No. Disease % of total
1 Malaria 44.1
2 Acute Respiratory infection 7.2
3 Diarrhoea 4.3
4 Skin Diseases and Ulcers 4.1
5 Hypertension 2.7
6 Home/Occupational Injuries 2.3
7 Acute Eye Infections 2.1
8 Pregnancy Related Complications 1.9
9 Rheumatic and other joint conditions 1.9
10 Anaemia 1.7
11 Others 27.7
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Table 1.2: National profile of diseases under investigation (Ghana Health
Service, 2004)

NATIONAL PROFILE OF DISEASES INVESTIGATED
No. Disease Rank % of total
1 Malaria 1 44.1
2 Measles 48 0.03
3 CSM and other Meningitis 51 0.01
4 Diarrhoea 3 4.3
5 Guinea worm 52 0.01

2.2.1 Malaria

Malaria is a life threatening parasitic disease transmitted through the bite of the
female Anopheles mosquito. Over 90 percent of malaria deaths occur in sub-Saharan
Africa (approximately 3,000 each day) and almost all the deaths are in children under
five years. Other vulnerable groups are pregnant women (WHO 2001).

In Ghana, malaria continues to be the leading cause of outpatient (OPD) attendance
and admissions in all health facilities, contributing to about 44.1 percent of the causes
of outpatient attendance in 2004. Malaria also contributed to 24.6 percent of all causes
of admission and was the highest cause of deaths in the health institutions with a
proportional mortality rate of 17.1 percent. In 2004, a total of 25,810 malaria deaths
were reported in the health institutions excluding the Teaching Hospitals (GHS 2004).

Malaria cost the African nations more than US $12 billion annually (WHO 2001).
However, current figures in Ghana indicate that 17 million people report sick with
malaria every year, whilst the treatment cost increased from ¢1000-2000 per episode
to ¢ 50,000. This increase resulted from the shift to the Artesunate-Amodiaquine
combination therapy. As such while the previous treatment amounted to 17 billion
cedis it now costs 850 billion cedis (Daily Graphic, Friday August 5, 2005). Thus the
Minister of Health, Honorable Courage Quashiga stated that “In our new dispensation
of creating wealth through health, we must make efforts to save money, in the first
place on the ever rising huge drug bills and then by keeping our working population
healthy, strong and active to make them more productive to generate wealth.” (Daily
Graphic, Friday August 5, 2005)

2.2.2 Measles

Measles is largely a dry season disease, in rural areas where the virus strikes in
epidemics from every two to three years. Measles is a very serious disease of children
that is endemic in Ghana during the dry season, particularly the colder months.

A highly infectious viral disease in children, those from families with poor socio-
economic circumstances are crippled with blindness, malnutrition, pneumonia,
diarrhoea, or die. Malnutrition predisposes the child to diarrhoea and conversely
diarrhoea exerts a negative impact on nutritional status.
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However, with education and expanded immunization programmes, measles is on the
decrease. In Ghana, measles coverage decreased from 79 percent in 2003 to 78
percent in 2004. Despite the drop, 11,884 more children were immunised against
measles. Of all the 60 cases of diseases seen at the OPD GHS in 2004 measles was in
48th position. (GHS 2004)

2.2.3 Meningitis

The full title of the category of disease referred to here is Meningococcal meningitis
and other meningitis (CSM). The savanna countries of the sub Sahara Africa form the
meningitis belt where this disease is endemic with large outbreaks occur every year
during the dry season. The behavior of the infection cannot be explained solely by
overcrowding of people inside huts during the dry season. It is better explained by
need of the organisms for an ideal temperature and humidity, that prevails during the
dry season. However, it currently ranks only 51st amongst the 60 diseases reported by
the Ghana Health Services. (GHS 2004)

2.2.4 Cholera and other Diarrhoeal Diseases:

Higher temperatures and humidity with heavy intermittent rains, that may lead to
periodic flooding, and a faulty disposal of faeces favours cholera and other diarrhoeal
diseases. The diarrhoeal diseases are the leading cause of childhood morbidity and
mortality in developing countries and a major cause of under-nutrition. In the tropics
Rotavirus diarrhoea tends to occur throughout the year with an increased frequency
during the dry cooler months. Bacterial diarrhoea tends to peak during the warm
rainy months.

According to the WHO by the 1990s there were about 1.3 thousand million episodes
of diarrhoea each year in children under 5years in Asia (excluding China), Africa, and
Latin America. Four million of this age group were dieing annually from diarrhoea
and 80 percent of these deaths occurred in the first two years (WHO 1994). The
magnitude of the diarrhoea problem has not abated in these parts of the world. It
ranked 3rd amongst the 60 main diseases seen in the OPD at GHS hospitals (excluding
KATH and KBU) in 2004. (GHS 2004)

Cholera, a severe form of diarrhoeal disease occurs in rapid onset outbreaks that are
very difficult to predict and ranked 49th in 2004. It is strongly linked with unsanitary
conditions, but also subject to a complex of ecological and social changes that remain
difficult to model (Colwell 2002; Collins 1998, 2002, 2006).

2.2.5 Guinea Worm

The vector for this disease is a crustacean, Cyclops. The crustacean needs water and
temperature of 24ºC for successful breeding. Torrential rains of the early and late
rainy season wash away Cyclops from the forest zone. The transmission of the disease
stops during the rainy season. However, early rains encourage people to collect water
from Cyclops infected pools that have become dry during the dry season. One year
following contact with this water at the beginning of the next rainy season Guinea
worm ulcers appear. The early rainy season is when in the savanna people are able to
collect surface water and when contact with water makes transmission the greatest.
There is also increased contact as this is the planting season.
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The disease is common in the active working age group resulting in the loss of many
days of work. It is the disease of rural communities living in areas where safe drinking
water is not available. As the disease manifests itself in most areas during the planting
season it greatly affects agricultural production. The Ghana Guinea Worm Eradication
Programme (GWEP) made steady progress towards the goal of eradication by
reducing the case load by over 50 percent every year between the periods of 1989 to
1995. However the disease resurged in 1996. This has been attributed to the adverse
consequences of the ethnic conflict of the Northern Regions of Ghana.
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CHAPTER 4

Data Analysis – Ashanti Region

4.1.1 Seasonality – Malaria
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Fig 1.2: Seasonal pattern of Malaria incidence (1999 – 2004). Increasing trend
of intra-annual incidence of malaria.
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Fig 1.3: Distribution of number of malaria cases and rainfall amount
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Fig. 1.4: Distribution of number of malaria cases and mean air temperature
(1999 – 2004).

Generally high mean air temperature values corresponds to periods of low number of
malaria cases and vice versa.
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Fig.1.5: Distribution of number of malaria cases and mean relative humidity
(1999 – 2004).
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Fig.1.6: Seasonal variation of the (Averaged) Number of Malaria cases
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Fig. 1.7: Annual number of malaria cases


