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Introduction 

Background to the Study 

eningitis is the inflammation of the 

membranes (meninges) 

surrounding a person’s brain and 

spinal cord. Meningitis is typically caused by 

bacteria, viruses, fungus or parasites that lead 

to an infection. Meningitis can also be caused 

by injury, illness or substances. When 

meningitis occurs, the membranes (meninges) 

become inflamed. Meninges are collection of 

membranes that cover the brain and spinal 

cord. Their primary purpose is to protect the 

central nervous system. Inflammation of the 

meninges is caused by an infection of the fluid 

(cerebrospinal fluid) surrounding the brain 

and spinal cord. The most common form of  
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meningitis epidemic outbreaks in Africa is Bacterial meningitis and 

is now among the top 10 infectious causes of death worldwide 

(WHO, 2015).  

According to Wilson (2008) there are 5 categories of meningitis – 

bacteria, viral, parasitic, fungal and non-infectious meningitis. 

Knowing the cause of meningitis is important because the 

infectiveness, spread, danger and treatment can differ. 

 However, increasing evidence suggests that environmental factors 

and climate change plays a critical role on the impact spatial and 

seasonal distribution of epidemic outbreaks (Robert, 2009). 

Data covering period of 15years from 2003-2018 collected from Jos 

University Teaching Hospital, Plateau State Specialist Hospital, Our 

Lady of Apostolic Hospital, Bingham University Teaching Hospital 

and NIMET for rainfall and temperature data. The results show 

that, 1796 CSM cases were recorded in the hospitals within the 

study period consisting of 1035 male and 761 females. The highest 

number of cases (215) was recorded in 2016, while the lowest 58 

(3.2%) was recorded in 2003. Most of the patients were within the 

age group of 0-4. The month of April had the highest (415) recorded 

cases while the lowest was recorded in December (27). Most 

occurrence of the disease rises from January and attains their 

peaks in March, April and May when temperature is also higher. 

The study concludes that CSM is prevalent in the study area 

occurring on annual basis. The study recommend that individuals 

in the study area should identify seasons of the year they are more 

susceptible to the diseases to enable them take precautionary 

measures. Government should make the vaccines available for 

general immunization so that communities where the disease has 

manifested and where it has not will be immunized against it. 
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Evidence of change in main climatic (dry-hot) conditions 

accompanied by agent mutation and resistance together with 

diverse human risks behaviour and deposition have combined 

effectively to ensure that CSM remains a major public health issue 

especially in the Meningitis Belt of Africa and adjoining region 

(Sultan et al., 2005). 

 

Objective  

The objective of this paper is to assess the Relationship between 

Cerebrospinal Meningitis outbreaks and Climatic Elements in Jos 

North Local Government Area, Plateau State, Nigeria. 

 

Methodology 

Systematic Random sampling was employed to carry out the 

administration of questionnaire in the study area. A total of 200 

questionnaires were administered. In the first stage, 10 wards were 

chosen randomly out of the 14 ward in the study area. The second 

stage involved the distribution of twenty questionnaires each to the 

ten selected wards making a total of 200 questionnaires 

distributed. The wards and the communities chosen make the 

sample area and sample population. 

The data collected were analysed using both descriptive statistics 

and inferential statistics, such as Frequencies and Percentage, 

Tables, Graphs, Pearson Product Moment; Correlation Coefficient 

Analyses were also used to evaluate the relationship between CSM 

with Temperature and Rainfall. 

 
Results: 
Socio-Economic and Demographic of Respondents 
Table 1: showed the socio-economic and demographic 
characteristics of respondents, 123 representing 61.5% were male 
while 77 constituting 38.5% were females. The Table also shows that 
18 (9%) of the respondents were applicants, 83(41.5%) were business 
men and women, 54 (27%) were civil servants working in Different 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
FEB., 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJBEES 
37 

BUILT ENVIRONMENT & EARTH SCIENCE VOL.8 

ISSN: 1881-2167 

government establishments. Also 29 (14.5%) were students while 
others occupations (labourers, banking, Housewives, Motor 
Mechanics) constituted 16 (8%) of the respondents. The Table 
further shows that only 27 (13.5%) of the respondents had formal 
education, 39 (19.5%) had primary school, 64 (32%) had secondary 
school, and 48 (24%) were university graduates or equivalent with 
19 (9.5%) post graduate. This shows that the study population is 
literate since 65% went beyond secondary school. 
47 (23.5%) of the respondents between 1-3 people lived per room, 
43% had 4-7 people per room being the highest 86 (43%), and 67 
(33.5%) constitute 8 above of the respondents per household, 21 
(10.5%) lived in rooms with 1-2 person, 81 (40.5%) of 3-5 people also 
live in a room with 92 (46%) of 6-8 people per room. This agree with 
the findings of Scheld (2002) that the endemic form is not 
frequently seen in developed countries but are more frequent in 
low income countries.  
Table 1, also reveal that 52 (26%) live in modern types of structure 
while 148 (74%) live in local structure; this may be due to poverty 
level. Also, 72 (36%) of the structure had 1-2 window, 108 (54%) had 
3-5 windows while only modern structure had 20 (10%) of 6 and 
above numbers of windows in a structure. The table also reveal that 
174 (87%) houses are closely situated near each other with only 13% 
housing structure that confirms to modern layout. This finding is 
similar to Reis et al (2008) study which found that socio-economic 
factors such as poverty, household crowding, and poor ventilation 
system among others have and important role in the increased 
incidence of bacterial meningitis. 
 

Table 1: Socio-Economic and Demographic characteristics of 

Respondents 

Characteristics Variable Frequency Percentage 

Sex                             Male                                    123 

                             Female                       77 

Occupation                 Civil Servant                       54 

                             Business                       83 

                             Student                       29 

61.5 

38.5 

27 

41.5 

14.5 
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                             Applicant                       18 

                             Other                                    16 

Educational Status     Formal Education                27 

                             Primary School           39 

                             Secondary School           64 

                             University/Equivalent            48 

                             Post Graduate                        19 

                             Others                                       3 

Number of People  

Per Household                                   1-3             47 

                                                 4-7             86 

                                                 8+                          67 

Type of Housing 

 Structure                              Modern type             52 

                                   Local type                       148 

Number of Window 

 per House                                       1-2             72 

                                                    3-5           108 

                                                    6-8             17 

                                                    9 +             13 

Number of People 

 per Room                                       1-2             72 

                                                    3-5             81 

                                                    6-8             92 

                                                    9 +              6 

House closely  

situated to every other                           Yes            174 

                                                      No            26 

9 

8 

13.5 

19.5 

32 

24 

9.5 

1.5 

 

23.5 

43 

33.5 

 

26 

74 

 

36 

54 

8.5 

1.5 

 

36 

40.5 

46 

3 

 

87 

13 

Source: Field Survey, 2O17 

 

Relationship between Climate and CSM Outbreak 

Figure 1.1 shows the temperature trend from 2003 to 2016. The 

trend shows that the lowest amount was recorded 2010 (23.5°C), 
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whereas the highest amount of temperature was recorded in 2014 

(25°C). The trend line is positive; meaning that, on average, 

temperature was increasing from year to year throughout the 

period of study. The positive trend in temperature will mean 

increase in the cases of meningitis in the study area. This findings 

agree with the assertion of Luber and Prudent (2009) that two third 

of the reported cases of meningitis in Nigeria occur within just three 

months (February, March and April) where temperatures are 

higher. Luber and Prudent (2009) described global temperature 

increase as due to the effect of human activities and population 

increase. They revealed that, urban built environment is a major 

cause of Urban Heat Island (UHI). The UHI can add between 2-10°C 

ambient air temperatures. The built up structures absorbs heat 

during the day and radiates it out at night, raising night time 

temperatures, which have been epidemiologically linked with 

mortality in meningitis and other diseases. According to Akinbobola 

and Omotosho (2004) carried out a research on the relationship 

between meteorological variables and the occurrence of meningitis 

and malaria in Ikeja, Akure and Kaduna (Nigeria) for the period of 

sixty years (1944-2003). It revealed that malaria is associated with 

the rainy season while meningitis is common during the hot periods. 

Weather elements affect the timing or intensity of the outbreak of 

diseases that are sensitive to weather in the study area which the 

people are ignorant of and this seem to be the quite reason for ill 

health, increased hospitalization and death rate in the study area. 

Ntem (2015) agrees with the findings that Jos North receives high 

rainfall and low temperature due to its altitude than the 

surrounding area on the same latitude; the relative humidity is low 

during the dry season and increases during the rainy season. The 

hot period in Jos Local Government Area (LGA) aggravates the 

outbreak of diseases that are sensitive to high temperatures such 

as meningitis. 
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Figure 1.1: Annual Temperature Trend of Jos North LGA from 2003-

2016 

Source: Field Survey, 2017.  

  

Figure 1.2 shows the pattern of rainfall from 2003 to 2016 in the 

area. Unlike temperature, there was a lot of variation in the amount 

of rainfall throughout the period of study. The presence of unequal 

distances between several peaks is an indication of the great 

variability in annual rainfall. The trend line is negative; meaning that, 

on average, rainfall was decreasing from year to year throughout 

the period of study. However, in 2013 there is high rainfall across the 

year. The downward trend of rainfall is more obvious than in the 

cases of temperature. The negative trend in rainfall presupposes a 

reduction in the cases of meningitis as revealed by this study. 

Osadare (2011) support that rainfall reduce the intensity of sensible 

heat when it rains and decrease meningitis, because the seasonal 

variation in the outbreak of meningitis is more frequent in the dry 

and hot periods of the year than in the wet and cool period. 
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Figure 1.2: Annual Rainfall Trend of Jos North LGA from 2003-2016 

Source: Field Survey, 2017. 

 

Correlation Analysis between Rainfall, Temperature and CSM 

Outbreak 

Results of the climatic parameters (Temperature and Rainfall) had 

influence on the outbreak of CSM (see appendix 3 and 4). The result 

shows that rainfall and temperature have varied degree of impact 

towards the outbreak of the disease. The value of r is 0.626 (see 

appendix 3). This shows a negative correlation, meaning that an 

increase in rainfall will lead to a decrease or absence of CSM 

outbreak. Increase in rainfall has led to decrease in CSM, which is 

evident in Appendix 3. For example, during the months of 

November and December when temperature 220c and 200c 

respectively. Prevalence of CSM is at its lowest level in the study 

area, low amount of CSM 40 (2.2%) and 27 (1.5%) Cases were 

recorded.  According to Sawa and Buhari (2011) meningitis has a 
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negative relationship with rainfall but it is positively related to 

temperature. The combined effects of temperature and rainfall 

were significant at 1% and 5% levels of probability. However, the 

variation in meningitis incidence which is explained by these factors 

is low since the coefficient of determination was found to be 0.626. 

Other factors which may account for the 75% causes of meningitis 

in the study area include poor housing condition especially in areas 

like Ali Kazaure, Sarki Arab, Unguwan Rogo, Dilimi, Gangare and 

some paths of Tudun wada all in Jos North LGA, poverty and refusal 

to be vaccinated against meningitis due to ignorance. The climatic 

parameters under study were found to be significantly related to 

meningitis outbreak.  

The Meta numeric value R= 0.873, shows a positive correlation, 

which implies that high temperature in the study area leads to high 

outbreak of CSM. That is, increasing in temperature trigger more 

incidence cases of meningitis in the study area. 

Decision Rule: The tabulated values at alpha level of 0.05%= 2.23 and 
0.01% = 3.17 were found to be lower than the calculated value 5.66. 
In other words, there is a significant relationship between the 
occurrence of meningitis and the climatic parameters. Therefore 
the null hypothesis which states that there is no relationship 
between the incidence of meningitis and weather parameters is 
rejected. However, the variation in the reported cases of meningitis 
which explained that coefficient of determination was found to be 
0.873. This implies that other factors also account for the causes of 
meningitis in the study area. These factors could include: poor 
drainages, poor ventilation, over crowdedness and indiscriminate 
refuse dumps thereby enhancing the incidence of meningitis in the 
study area. 
 
Conclusion                                                                                                                      
Meningitis is one of the most feared epidemic diseases in Africa and 

the study area in particular. Majority of people are ignorant about 

the presence of the diseases. It can be inferred based on the 

findings of the study that CSM is prevalent in the study area 
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occurring on an annual basis. Also climatic parameters influence 

CSM outbreak in the study area especially temperature having a 

direct relationship with the outbreak of meningitis. The disease is 

found to have affected the study area throughout the 14 years 

(2003 to 2016) understudy and has a wide geographical distribution 

in the study location.  Thus, the findings show that the outbreak of 

CSM is influenced not just by climatic parameters rather by the 

interaction of several environmental factors; social interactions and 

environmental conditions are also involved in the outbreak of 

meningitis. Results of meningitis patients’ record were collected 

from 4 different hospitals namely: Jos University Teaching Hospital 

(JUTH), Plateau State Specialist Hospital, Bingham Teaching 

Hospital Jos and OLA Hospital Jos for the period of 14years, which 

shows that about 1796 cases were recorded with 57.6% male, 42.4% 

female and 190 mortality due to CSM outbreak.  

Correlation coefficient analyses were also used to evaluate the 

relationship between CSM with temperature and rainfall. The result 

shows a significant relationship thereby rejecting the null (H0) 

which state that there is no any relationship between the incidence 

of cerebrospinal meningitis and weather parameters (temperature 

and rainfall). Therefore, the outbreak of CSM in Jos North Local 

Government Area, Plateau State, also results from socio-economic 

and demographical conditions with numerous processes acting at 

different spatial medical scales. Hence, climatic factors are 

important and should be considered along with other factors in 

mitigating the spread of common diseases especially temperature 

having a direct relationship with the outbreak of meningitis. 

 
Recommendations 

The general public needs to be made aware of the burden of 

cerebrospinal meningitis and how to reduce it by environmental 

management and adequate housing. 
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i. The result of the findings indicated that the incidence of 

the diseases are accounted for by the weather parameters 

and this implies that other factors such as poor ventilation, 

overcrowded places, poor housing structure, 

indiscriminate refuse dump, poor drainage construction, 

refusal to take vaccines due to ignorance, poor housing 

condition, poverty, poor nutrition among others account 

for the outbreak of CSM diseases in the study area. 

Therefore there is a need for preventive strategies for 

both current and future planning purposes. 

ii. Those that are more prone to meningitis during the warm 

and wet season should endeavour to allow cross 

ventilation in their rooms and should not avoid taking 

vaccines against meningitis at this particular season in 

order to avert the high occurrence of disease. 

iii. Meningitis is an air-borne disease and communicable 

diseases, and towards containment, the government must 

make the vaccines available for general immunization so 

that communities where the disease has manifested and 

where it has not will be immunized against it. 

 

Reference 

Akinbobola, A and Omotosho, J.B. (2004). The Relationship between 
Meteorological Variables and Some Common Diseases in Some Selected 
Stations. Department Of Meteorology, Federal University of Technology 
Akure, Nigeria. 

Luber,T And Prudent, D (2009). Climate Change and Human Health. 
Transactions of the American Clinical and Climatological Association, Vol. 
120, 2009. 

Ntem, G. I. (2015). The Role of Weather on the Occurrence of Common Diseases 
in Jos North Local Government Area, Plateau State, Nigeria: A Thesis 
Submitted to the School of Postgraduate Studies, Ahmadu Bello Univresity, 
Zaria, Nigeria. 

Osadare, R.O (2011). Effects of Weather on the Occurrence of Some Common 
Diseases in Zaria. An Unpublished Msc Thesis, Department of Geography 
Ahmadu Bello University, Zaria. 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
FEB., 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJBEES 
45 

BUILT ENVIRONMENT & EARTH SCIENCE VOL.8 

ISSN: 1881-2167 

Reis, J. N., Palma, T., Ribeiro, G. S.  & Ko, A. I. Et al (2008), Transmission Of 
Streptococcus Pneumoniae In An Urban Slum Community. J Infect, 57, 204-
13. 

Robert W Arnold. (2009) Towards Worldwide Amblyopia Elimination Vision 
Screening. European Ophthalmic Review, 2(1):91-8  

Sawa, B. A. And Buhari, B. (2011). Temperature Variability and Outbreak of 
Meningitis and Measles in Zaria, Nigeria. Research Journal of Applied 
Science, Engineering and Technology, 3(5), Pp 399- 402. 

Scheld, W. M., Koedel, U., Nathan, B. & Pfister, H.-W. (2002). Pathophysiology 
of Bacterial Meningitis: Mechanism(S) Of Neuronal Injury. Journal of 
Infectious Diseases, 186, S225-S233. 

Sultan B, Labadik, Guegan J.F., Janicot S. (2005). Climate Drives The Meningitis 
Epidemics Onset In West Africa. Plos Med  

World Health Organization (2015). Meningococcal Disease: Situation in the 
African Meningitis Belt. Retrieved January 24, 2017 

  

 

 

  


