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Introduction
The effect of climate change on the burden of infectious diseas-
es, particularly vector-borne diseases such as malaria, is current-
ly debated [1].  Climate plays a major role on the malaria dy-
namics and distribution and climate change will increase malaria 
transmission in certain geographical areas depending on demo-
graphic, socioeconomic, and ecological factors [2, 4].  Accord-
ing to the IPCC WGII Sixth Assessment Report, the distribution 
and prevalence of malaria are influenced by rising temperatures 
and changing rainfall patterns (high confidence) and Sub-Saha-
ran Africa has an ideal climatic condition for endemic malaria 
transmission [5, 6].    

Projections on the influence of climate change on malaria esti-
mated an increase in population at risk of 1.6 million by 2030 
and 1.8 million by 2050, although other factors can influence 

malaria transmission [7, 8]. The development of the malaria par-
asite and its transmission is accelerated by changing tempera-
ture, rainfall, flooding, moisture conditions of the environment, 
and other non-climatic factors [6, 9-15]. The above-mentioned 
climatic variables favor the breeding, proliferation, mating, lon-
gevity, dispersal, blood-feeding behavior, and oviposition of 
mosquitoes [11, 16-20]. The Gambia aims at eliminating ma-
laria, i.e., interruption of local transmission, by 2030(21). Nev-
ertheless, malaria transmission is still ongoing despite a good 
coverage of control interventions, with the highest prevalence 
of infection in eastern Gambia, ie., 31.1% in the region's south 
bank and 36.8% north bank in [21, 22]. Investigating both cli-
matic and non-climatic factors becomes paramount for identi-
fying the factors responsible for residual transmission so that 
control interventions may be targeted more efficiently.  
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Abstract
Despite the scale-up of intervention, malaria remains a burden in the Upper River Region of The Gambia. Cli-
mate changes and non-climatic conditions can substantially influence malaria prevalence, and further affect the 
coverage of preventive interventions. This work aimed at exploring the different climatic and non-climatic risk 
factors associated with malaria. Using a descriptive research method and a parallel mixed-method approach, 
381 households from seven districts were surveyed from 4th to 24th September 2023. Data were analyzed with 
StataSE 18 and Nvivo.  Descriptive statistics were performed, in addition to thematic analysis, and the signifi-
cant influence of environmental and socioeconomic factors on malaria prevalence in the region was further an-
alyzed using Chi-square (Χ2). The work revealed an influence of rainfall and flood on the prevalence of malaria 
in the region, with a significant association of some measured environmental and socioeconomic factors at a 
p-value of 0.05. These results will provide individuals, professionals, government, and policymakers valuable 
information for better-targeting malaria control efforts. 



 

www.mkscienceset.com J Clin Bio Med Adv 2025Page No: 02

Studies have reported a significant effect of climatic variables on 
the longevity of mosquitoes and the development of malaria par-
asites in the mosquito, and, subsequently, malaria prevalence [7, 
17]. They have shown spatial and temporal variation in the prev-
alence of malaria infection using environmental temperature 
alongside rainfall and humidity. Nevertheless, the interaction be-
tween climatic factors and disease transmission is complicated 
and multifaceted, with mosquito survival, parasite development 
within the vector, and disease transmission potential restricted 
above and below certain temperature thresholds [16, 17]. Addi-
tionally, optimal ranges for climatic suitability vary depending 
on the vector species, pathogen, and region, with disease trans-
mission further influenced by other social and ecological factors 
[3]. 

Some scholars state that malaria transmission and prevalence of 
infection are mainly influenced by temperature, while others ar-

gue that other factors such as the minimal temperatures, amount 
of rainfalls, and relative humidity are also important [12, 23]. 
In addition to the complex relationship and overwhelming ev-
idence that climatic variables affect substantially malaria trans-
mission, deeper knowledge of the environmental, cultural, and 
socioeconomic elements that affect malaria at the household and 
societal levels is required [7]. This will necessitate an integrated 
strategy that takes into account climate change as well as other 
factors that influence malaria transmission [8].

This study used a mixed-method approach to capture compre-
hensive and detailed information on the knowledge of climat-
ic influence on malaria, in addition to the major climatic and 
non-climatic influence on malaria transmission in the region. 
Determining the climatic variables and the socioeconomic fac-
tors associated with malaria prevalence in the region could help 
to decrease its burden in the Upper River Region of The Gambia.  

Methodology
Study area

The study was conducted in the Upper River Region of The 
Gambia (URR) among household heads randomly selected in 
each of the seven districts in the region, namely Kantora, Tuma-
na, Basse Fuladu East, Jimara, Wuli West, West East, and Sandu. 
The region has a land mass of about 2000 sq km and a popula-
tion density of 116/Km2 (GBoS, 2013). 

The Gambia lies in the tropical wet and dry or savanna cli-
mate zone, which has a distinct long dry season and short rainy 
season. URR is crossed by the river of The Gambia, a large, 
slow-moving waterway, characterized by tidal movements and 
saltwater intrusion as far as 200km upriver.,  creating breeding 
sites for malaria vectors. The estimated annual rainfall is be-
tween 800mm and 1200mm and the average number of rainy 

days ranges from 54 days in Banjul to 31 days in URR where 
there are often floods following the rains. 

The yearly average temperature is 31.85°C (89.33°F), about  2.3% 
higher than in other regions in The Gambia. In the dry season, the 
highest average temperature is between 33.22°C and 42.42°C, 
while in the wet season, the lowest average is between 19.48°C and 
27.99°C, a conducive temperature that supports the development and 
transmission of P. falciparum. At temperatures below 20oC P. falci-
parum cannot complete its life cycle and thus cannot be transmitted. 

Research Design/ Data Sampling Techniques
A parallel mixed-method approach, comprising equal strength 
of a qualitative strand and a quantitative strand, was used for 
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the collection of primary data. The quantitative survey involved 
face-to-face interviews with selected household heads using 
structured questionnaires, while the qualitative study elicited in-
formation through Focus Group Discussions (FGDs), and Key 
Informant Interviews (KIIs) using a topic guide. 

For the survey, it was assumed a prevalence of 50%, and a mar-
gin of error of 5%, resulting in a sample size of 376 individuals, 
which was increased to 381 to account for unforeseen errors. A 
total of 91 individuals, irrespective of gender, were purposively 
selected for the qualitative study within the age bracket of 30-80 
years and included 31 Key Informants (Alkalo/chief), and 60 
individuals (41 males and 19 females) for the FGDs. Each FGD 
involved a maximum of 10 participants. Seven (7) FGDs were 
organized across and the surveyed were carried out  from 4th to 
24th September 2023.  Data were analysed with StataSE 18 and 
Nvivo. 

Pilot Testing of the Research Instrument
The research instruments were first reviewed by the researcher 
supervisors to ensure content validity and appropriateness, clar-
ity, relevance, and suitability for the research. The instruments 
were further reviewed by the Research Ethics Committee at the 
University of The Gambia. A pilot testing was conducted in three 
selected settlements in the Basse district to check its suitability 
and adapt it if needed, to ensure the reliability and validity of 
the questionnaire and topic guide. The questionnaire was further 
revised after piloting and translated back into English language 
and checked for clarity. Moreover, the reliability of the question-
naire data was further tested using Cronbach alpha reliability 
statistics.

Strategies to Deal with Validity Threats in Qualitative Data
This work employed various formats to deal with threats to va-
lidity relevant to qualitative research. The standards taken to 
reduce threats to descriptive and interpretative validity includ-
ed: asking open-ended questions, verbatim transcripts of the in-
terviews, presenting participant quotations without shortening, 
peer debriefing, collecting and analyzing quality data, and pro-
viding thick descriptions of the setting, participants, and themes. 
The triangulation employed both in data collection techniques 
and sampling strategies aids in solving the threat of both inter-
pretative and theoretical validity [24, 25]. 

Data Processing
To assess the knowledge of the influence of climate change on 
malaria, we employed a 5-point Likert scale (Strongly Agree = 
5, Agree = 4, Neutral = 3, Disagree = 2, Strongly Disagree = 1). 
The true strength and rate of either agreement or disagreement 
were measured using the mean score of the total respondents 
to evaluate the certainty of the response and determine which 
climatic factors were perceived to have a greater influence on 
malaria. The true strength was measured by the degree to which 
respondents agreed or disagreed with the concept. However, the 
rate of perception in this regard is given by: the frequency of re-
sponse in each scale divided by the total respondents' response, 
multiplied by the attributed scale value.

The rate of perception is measured by the additional value above 
or below the attributed scale value from the mean score. Any 
value at the midpoint of 3.0 is considered neutral and is not mea-

sured. The percentage analysis was further used to evaluate the 
perception of the population on the major climatic factors as-
sociated with malaria prevalence. Multivariate regression was 
applied to investigate some of the socio-demographic factors in-
fluencing their perception. Moreover, the frequency, percentage, 
and statistically significant influence of non-climatic parameters 
(environmental, social, and economic factors) on the perceived 
climatic variables responsible for malaria prevalence in the re-
gions were equally investigated using Pearson's Chi-square.

The themes and sub-themes were extracted using NVivo 14 to 
analyse the qualitative data, whilst Stata 18 was employed to 
perform a descriptive quantitative data analysis.
 
Ethical Consideration 
The research was conducted based on the tenets of Climate 
Change and Education, at the University of the Gambia. The 
study was approved by the University of the Gambia Ethics 
Committee on the 28th of August 2023. Written consent was 
secured from the participants after explaining the study's aim, 
objectives, and procedures. Participation in the study was vol-
untary, and participants were free not to answer the survey, or 
to withdraw their participation without penalty. The individual 
answers were anonymized and referenced instead.

Results	
Table 1 presents the knowledge of climate change/variables in-
fluence on malaria infection on the Likert scale 5-point. The re-
sult reveals that a higher percentage of the respondent (55.12%) 
believe that climate change has an impact on malaria as they 
demonstrate their disagreement with the statement that” Climate 
change has no impact on malaria transmission”. However, only 
10.24% of the population strongly disagree with the concept. 
Additionally, the total mean score value on this concept is seen 
at approximately 3.0 points which stands for neutral. The impli-
cation is that climate change may or may not influence malaria, 
despite the opinion of the majority. On the other hand, a higher 
percentage of respondents disagree with the concept that de-
creased rainfall (59.32%) and drought (39.37%) increased ma-
laria transmission, slightly in conformity with their mean score 
value seen at 2.67 and 2.61 respectively. However, the strength 
of disagreement is somehow weak as the mean score is above 
the attributed point 2 with a rate of 0.67 and 0.61 respective-
ly, approximately 3.0 means score value that stands for neutral. 
This also suggests uncertainty on the effect of the variables on 
malaria. The population was equally neutral on increased ma-
laria transmission in increased humid temperatures, in complete 
alignment with the mean score value of approximately 3.0 points 
for neutral. 

Furthermore, a strong agreement was noted on the concept of 
the influence of warmer temperatures on mosquitoes' surviv-
al (38.85%), increased biting and abundance of mosquitoes 
(70.60%) during the rainy season in addition to the influence of 
flood on malaria prevalence (62.99%). A total mean score val-
ue of 3.82 (approx. 4.0) was noted on the concept of the influ-
ence of warmer temperatures on mosquito survival. This implies 
agreement with the concept, although the agreement is not very 
strong as the means score is -2 from the attributed value four (4) 
for agreement. The concept can be considered agreed on, but not 
strongly agreed. On the other hand, there is strong agreement 
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on the concept of increased malaria prevalence during flooding 
(4.57), abundance of mosquitoes, and increased mosquito biting 
during the rainy season (4.69) as explained by their mean score 
value, approximately 5 points.

The result demonstrates that knowledge of the influence of flood 
and rainfall on malaria is very certain among the population 
more than other accessed variables. 

Table 1: Knowledge of the Influence of Climate Change Variables on Malaria
Variables Percentage (Mean score value) Mean

 scoreStrongly 
agree

Agree Neutral Disagree Strongly 
disagree

Climate change has no  impact on ma-
laria transmission

8.66 (0.43) 24.67 (0.99) 11.55 (0.35) 44.88 (0.90)  10.24 (0.10) 2.77

Mosquitoes survive better at warmer 
temperatures 

38.85 (1.94)     26.51 (1.0.6) 16.54 (0.50) 15.49 (0.31) 2.62 (.03) 3.84

Increasing humidity increases malaria 
prevalence

11.29 (0.56) 18.90 (0.76) 38.06 (1.14) 30.97 (0.62) 0.79 (.01) 3.09

Floods can increase malaria prevalence 62.99 (3.15) 34.12 (1.36) 1.05 (.03) 0.79 (.02) 1.05 (.01) 4.57
A decrease in rainfall leads to malaria 

prevalence
6.56(0.33) 21.26 (0.85) 8.66 (0.26) 59.32 (1.19) 4.20 (.04) 2.67

Droughts favor the transmission of ma-
laria 

2.10 (0.10) 14.44 (0.58) 34.91 (1.05) 39.37 (0.79) 9.19 (0.09) 2.61

Mosquito bites more and in abundance 
during raining season

70.60 (3.53) 28.08 (1.12) 0.52 (.02) 0.26 (.01) 0.52 (.01) 4.69

Source: Field data, 2023. Numbers in parentheses indicate the percentage of households while those without are the frequencies.

Perception of the population on the influence of climatic vari-
ables on malaria was further presented in Figure 1.  Floods and 
increased rainfalls are perceived as favoring factors for malar-

ia while average rainfalls, lower temperatures, and even higher 
temperatures are considered less important. 

Figure 1: Perception of Climatic Influence on Malaria Prevalence in the Region. 

Qualitative findings (Table 2) also identified rainfalls as a factor 
that significantly influences malaria prevalence in the region as 
highlighted in 37 coded files with 72 references, and floods with 

44 references in 33 coded files.  Temperature had 7 references 
from 4 coded files and humidity had just 3 references from 3 
coded files. 

Table 2: Qualitative Finding on Climatic Influence on Malaria Prevalence in URR
Sub-themes NCFs NCRs Respondent’s statements

Rainfall 37 72 There is too much malaria at this time (rainy season). I have been sick for the last 
ten days and have not gone to the farm since then. Too much rain causes malaria 

and this is the season for malaria.
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Flood 30 41 When there is a flood in the community, there is always lots of standing water 
around which serves as a breeding space for mosquitoes.

Temperature 4 7 The increased temperature often led an increased number of the population that 
will be sick as a result of mosquitoes biting, but it reduces when the temperature 

is cold.
Humid temperature 3 3 I think humidity also has little influence on malaria.

Note: NCFs stands for the number of coding files and NCRs number of coding references

The perception of the population on the climatic variables associated with the persistence of malaria in the region was significantly 
influenced by their age and the years lived in the region at a p-value of 0.004 and 0.002 respectively as shown in Table 3. 

Table 3: Influence of Socio-demographic Factors on the Perception of the Population of the Climatic Variables Associated 
with Malaria Prevalence in the Region

Perception coefficient P>|t| [95% conf. interval]
District -.0000667 0.998   -.0491759    .0490426

Age   .0125724 0.004   .0040511    .0210937
Occupation -.0336323 0.557 -.1460519    .0787874

Years lived in the region   .1933408 0.002 .0703377    .3163439
constant 1.039902 0.003 .0703377    .3163439

To further investigate the reasons for residual malaria transmis-
sion in the regions, non-climatic factors such as environmental, 
social, and economic factors, were also considered using both 
qualitative and quantitative methods (Table 4 and Figure 2). Sev-
eral environmental, social, and economic factors are perceived 
as important in increasing the malaria risk. Improper drainage 
systems, swamps, stagnant water, poor environmental hygiene, 
bushes, and garbage are all significantly associated with an in-
creased malaria risk (Table 4). The quantitative result finding 
(Table 4) further  aligns with the qualitative result (Figure 2). For 
example, during one of the FGDs respondents stated that: 

The dirty surroundings and stagnant water bodies are the cause 
of malaria in our communities. In those days, bed nets were not 
available but there was less malaria because of the clean envi-
ronment (FGD Fatoto and Tumana).

Among the social factors, unprofessional health personnel and the 
quality of health facilities were thought associated with higher ma-
laria risk. The results of the FGD further throw more light on these. 

Thus:
In our region, maybe due to the vast land of bushes, we have lots 
of malaria in some villages, but for Bakadagi is very minimal 
(KII Jimara).

I believe that doctors here are not professional because each time 
you go to the hospital the doctors will conclude is malaria with-
out testing. People should be tested first before they come to that 
conclusion (KII Taibatou Wuli West).

Poor hospital facilities and health personnel made most of the 
community hesitant to go to the hospital, they would rather stay 
home and treat themselves using local herbs (FGD Kantora). 
The region is close to rice farms, which also contribute to the 

increase in malaria especially during the rainy season. Malaria is 
more prevalent in the region than in CRR and LRR because of 
our rice cultivation.
  
Not surprisingly poverty (low income, unemployment) is also 
associated with a higher risk of malaria. 

Influence of Non-Climate Factors on the Prevalence of Malaria
To further investigate the reason for the persistence of malaria, 
non-climatic factors such as environmental, social, and econom-
ic factors were also considered using both qualitative and quan-
titative methods. The results in Table 4.13 revealed a significant 
non-association of environmental pollutants and population den-
sity with malaria prevalence in the region at a p-value of 0.000. 
The percentage result opinion shows an influence of improper 
drainage systems (71.1%), swamps (79.5%), improper garbage 
disposal (69.6%), and bushes around homes (68.5%) on malaria, 
with a statistically significant p-value (0.000) observed in the 
Pearson Chi-square test result.  The highest percentage of the 
population (94.5%) demonstrates that stagnated water and poor 
environmental hygiene are the most prevalent environmental 
factors influencing malaria prevalence. However, only stagnant 
water indicated a statistically significant association with malar-
ia prevalence at a p-value of 0.000 in the test result. This may 
suggest that poor environmental hygiene could also arise from 
stagnant waters in the environment. 

Additionally, there is a statistically significant influence of weak 
health facilities (95.8%), poor health care (96.6%), and unpro-
fessional healthcare personnel (72.2%) on malaria prevalence, at 
a p-value of < 0.5. There is also a statistically significant influ-
ence of economic factors, low income from the business output, 
and unemployment, on malaria at a p-value of 0.000, at percent-
age responses of 63.8% and 56.4% respectively.
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Table 4: Influence of Non-Climatic Factors on Malaria Prevalence in the Region
Environmental factors Has influence % No influence % Pearson Chi2 P value

Freq % Freq. (%)
Environmental pollutant 169 44.4 212 55.6 192.6464 0.000***

Population density 112 29.4 269 70.6 178.9893 0.000***
Improper drainage system 271 71.1 110 28.9 92.6178 0.000***

Swamps 303 79.5 78 20.5 54.0382 0.000***
Stagnant water 360 94.5 21 5.5 48.9049 0.000***

Poor environmental hygiene 360 94.5 21 5.5 17.0788 0.585
Bushes 265 69.6 116 30.5 70.9133 0.000***
Garbage 261 68.5 120 31.5 130.7062 0.000***

Social factors 
Agricultural development 190 49.87 191 50.1 40.3574 0.003***

Population movement 152 39.9 229 60.1 157.1531 0.000***
Urbanization 90 23.6 291 76.4 59.4107 0.000***

 Poor health facility 365 95.8 16 4.2 40.315 0.0003***
Poor healthcare 368 96.6 13 3.4 36.0731 0.0010**

Unprofessional healthcare personnel 275 72.2 106 27.8 87.3375 0.000***
Educational background 110 28.9 271 71.1 155.4839 0.000***

Employment status                92 24.2 289 75.9 789133 0.000****
Economic factors 
 Low income from business output 243 63.8 138 36.2 63.8812 0.000***

Unemployment 215 56.4 166 43.6 66.6847 0.000***
Low salary  172 45.1 209 54.9 67.4779 0.000***

***significance at the 0.01, ** significance at the 0.5 level, *Significance at the 0.10 level, ource: Field data, 2023.

Figure 2: Qualitative findings on the influence of non-climatic factors on malaria prevalence in the region.

Discussion 
The result of the study reveals the knowledge of the population 
on the few concepts of climate change on malaria transmission. 
It also highlights the major perceived climatic variables respon-

sible for the prevalence of malaria and other environmental, 
economic, and social factors that exacerbated the influence of 
climatic factors on the persistence of malaria in the region [7, 
17, 26, 27]. Thus, the result shows that the population is aware 
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of the influence of warmer temperatures on mosquito survival, 
consistent with on the significant effect of warmer temperatures 
on vector survival and the development and maturation of the 
malaria parasite. In addition, a thermally stable lowland region 
is already warm enough for mosquito vectors to reproduce [2, 
28].  However, increasing temperatures are not perceived as a 
major contributing climatic factor to malaria transmission (Fig-
ure 1 and Table 2). In the last few decades, the average tempera-
ture has been favorable for malaria transmission. The develop-
ment of the malaria parasite in the vector occurs at temperatures 
between 18 and 32oC,  and any temperature outside this range 
would influence the parasite development [16, 26, 29, 30]. The 
population further reiterates the point that malaria prevalence in 
the region is influenced also by the average and minimum tem-
perature in the region. The findings of both the qualitative and 
quantitative components are consistent and disagree with some 
previous studies that reveal the influence of maximum tempera-
ture on malaria prevalence in their study regions [4, 12].

The association between hydrological parameters; (rainfall and 
flood) and the abundance and the biting rate of mosquitoes is 
well perceived by the population, and it is not surprising [29, 
31]. Indeed, the population knows that malaria occurs mainly 
during the rainy season or immediately after, and they have right-
ly observed that the burden of malaria increases with the abun-
dance of stagnant water, particularly during floods. Moreover, 
the health education programs implemented by the Ministry of 
Health have probably shaped the opinion of the local population. 
Rainfall influences mosquito population dynamics as it provides 
good breeding conditions for anopheles mosquitoes  [29, 32]. 
Regions with seasonal rainy periods and variations in rain pat-
terns, especially in Sub-Sahara Africa where malaria is already 
considered endemic will always experience a gradual increase 
in mosquito activity as soon as rainfall begins [33].  Further-
more, floods also create suitable breeding sites for mosquitoes 
therefore, there is a tendency for communities that experience 
flooding to experience a high malaria burden [34, 35]. The cur-
rent research finding could also be attributed to green vegetation 
around the houses, workplaces, and construction sites, availabil-
ity of water in ponds and ditches, and stagnant water in potholes 
and tires, all these conditions can be breeding sites for the vector 
in support of [31, 34].   In addition, the peak of malaria trans-
mission occurs in October-November,  especially during the har-
vesting period also in agreement with [30, 36, 37]. 

The concept of the link between humid temperature and malaria 
is not well understood by the population, although such condi-
tions are favorable for the survival of the malaria vectors and 
the development of malaria parasites in the vector [11, 17]. A 
relative humidity equal to or greater than 60% encourages the 
breeding and proliferation of plasmodium parasites [16, 38]. Im-
portantly, the population's perception of these factors was sig-
nificantly influenced by their age and the years of residence in 
the region at a p-value of 0.004 and 0.002 respectively. 84.8% 
of the respondents fall within the age bracket of 31-70 and 62% 
of them have lived in the region for more than 20 years. There-
fore, most participants were able to appreciate the evolution of 
climate over time in the region and their perception can be con-
sidered reliable.

Despite overwhelming evidence of the influence of hydrologi-
cal parameters on malaria prevalence, other environmental and 

socioeconomic factors influence significantly its endemicity. 
Almost all the environmental and socioeconomic factors inves-
tigated in URR increase significantly the influence of climatic 
variables on malaria endemicity. As already reported by other 
investigations environmental factors such as environmental im-
proper drainage systems, swamps, stagnant water, bushes around 
the house, and garbage promote malaria transmission [39, 40]. 

An inadequate drainage system could result in floods, stagnant 
water, and ultimately an environment favorable for vector breed-
ing and thus higher transmission. The nearness of bushes around 
the environment supports mosquito activities, as mosquitoes 
breed and multiply in such areas especially when it is damp or 
waterlogged, in agreement with [40]. The work by 40reported 
a higher prevalence of malaria (23.23%) among the partici-
pants living in bushy areas than those living in non-bushy areas 
(9.23%). 

Furthermore, dirty environment and stagnated water are the 
top environmental factors influencing malaria prevalence in the 
region as noted in both qualitative and quantitative findings. 
A study by (40) also reported a higher prevalence (15.35%) of 
malaria among those residing in an area with stagnant water 
than those residing in an area with no stagnant water (9.47%). 
the finding also conforms with qualitative research findings by 
where poor sanitation and poor drainage systems were consid-
ered the main factors contributing to mosquito breeding in the 
study area [41]. Additionally, when households improperly dis-
pose of waste, it increases the level of water pools of stagnant 
water, forming a breeding space for mosquitoes. This finding 
supports that revealed high malaria incidence in locations closer 
to dumping sites [42]. 

Social factors such as unprofessional health personnel, poor 
health facilities and care,  have been identified to influence vec-
tor abundance and malaria prevalence in alignment with other 
research in different studied regions [6, 15, 39, 43]. The statis-
tical significance for all the access variables is seen at a p-value 
of less than <0.05, suggesting a strong association with malaria 
prevalence in the region. Agricultural development, especial-
ly massive rice development projects in the region as revealed 
clearly in qualitative findings contributes to malaria increase in 
the region as wet or irrigated rice farms are suitable sites for 
vector breeding [20, 44, 45]. Show higher malaria prevalence in 
areas close to irrigated rice fields than in non-rice rice-growing 
areas this further implies that urban development and population 
movements are likely to influence any vector-borne diseases [20, 
39]. As new and modern development changes the outlook of 
rural patterns to urban settings like the building of gigantic in-
frastructures such as factories, industrial, construction of roads, 
and others, it creates highly heterogeneous socio-economic and 
environmental conditions conducive for malaria transmission.

Malaria treatment depends on the availability of health facilities,  
good health services, and professional healthcare personnel [6, 
43]. Therefore, when access to health care is limited, malaria 
patients are not treated, with the risk of some of them evolving 
towards severe disease and death. The attitude of healthcare pro-
viders toward addressing and providing adequate medical atten-
tion to malaria patients, in addition to unprofessional healthcare 
personnel, will hinder the progress of the malaria reduction pro-
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gram, influence malaria prevalence, and expose more vulnerable 
populations to malaria risk. 

The statistically significant influence of three accessed economic 
factors:  poor income from the business output, unemployment, 
and low salary on malaria prevalence in the region proves that 
there is a bilateral relationship between poverty and malaria [46]. 
Low income hinders the ability to provide effective prevention 
and protective measures such as living in a suitable house that is 
well-sealed from mosquitoes, use of insecticide-treated bed nets 
that will serve the whole household, and use a closed container 
for household water storage. The research finding agrees with 
studies that reported a higher risk of malaria among those who 
engage in craft (22.8%) and unemployed (22.1%) compared 
with civil servants (8%) [47]. It further revealed a higher prev-
alence of lower-income earners (43.4%) than higher-income 
earners (5.1%). Unemployment was also a risk factor, with the 
highest prevalence (25.49%) in a work by [40].

Conclusion
In conclusion, climate change is likely to affect malaria preva-
lence differently across regions, and a complete understanding 
of the dynamic of influence is the key to an effective adaptation 
strategy.  The new result obtained by looking at the climatic vari-
ables associated with malaria prevalence in the region revealed 
no effect of temperature on malaria and brings to note rainfall and 
flood as the two major climatic factors along with interplay with 
poverty and other environmental and socioeconomic factors in-
tensifying the vulnerability of this region to impact of this disease.  

This is a wake-up call for the government and the communities 
to engage in some discipline in ensuring proper environmental 
cleaning exercises every month, especially during the rainy sea-
son. The government should look into designing a good efficient 
drainage system, a better place for the disposition of rubbish in 
proximity to the community, and putting a well-trained officer for 
efficient waste management, professionalism in the healthcare 
sector, and the academic pedigree of the health personnel should 
be assessed before recruiting. The health personnel should also be 
encouraged to further learn and improve their skill. Government 
help is highly solicited for the rehabilitation of most of the health 
Centers in the region and support to household heads to encourage 
proactive measures in malaria treatment and prevention.

As poor socioeconomic and environmental factors increase the 
risk of malaria infection, better socioeconomic conditions; good 
housing, good drainage system, standard health centers, profes-
sional health workers, education and awareness on the subject 
matter, and good environment cleaning habits, will reduce the 
malaria risk and then work towards achieving sustainable devel-
opment goal (SD3). 

The strength of this work is the combination of both quantitative 
and qualitative work to determine the major climatic influence 
of malaria prevalence, and in looking at other non-climatic pa-
rameters capable of exacerbating malaria prevalence in a given 
region. The main weakness however lies in the inability to use a 
geographic information system (GIS) to map the districts in the 
region with the highest prevalence. 
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