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ABSTRACT 

Introduction: Meningitis is a major public health threat in Ghana with a case fatality 
rate between 36% and 50%. The Bawku Municipality lies within the Meningitis belt. 
We analyzed meningitis surveillance data in the Municipality to determine the 
incidence of meningitis cases by person, place, and time, and to identify the 

commonest causative agents. Methods: We conducted a secondary data analysis of 
meningitis surveillance data in the Bawku Municipality in the Upper East Region of 
Ghana from 2014-2018. We extracted data from the Municipal Health Information 
Management System 2 (DHIMS2) and linelist from the District Disease Control Unit 
using a checklist. We performed descriptive data analysis using Microsoft Excel 
version 2016 and reported frequencies and proportions. We calculated the incidence of 

suspected cases and expressed per 100,000 population. Results: A total of 98 suspected 
cases were recorded in the Bawku municipality between 2014 and 2018. Of the 98 
suspected cases, 38 (38.8%) were laboratory confirmed. A large proportion were males 
[52.0%, (51/98)] and were within 1-15 years [45.9% (45/98)] and 16-30 years (38.8%, 
38/98). An outbreak occurred in 2017. The majority of the cases (90.8%, 89/98) were 
recorded between January and May. Neisseria meningitis (Nm W135) 81.6%(31/38) 
was the most prevalent etiological agent isolated followed by Streptococcal pneumonia 
18.4% (7/38). The overall case-fatality rate (CFR) was 6.1% (6/98). 

Conclusion: There was a seasonal trend of meningitis cases over the period. Neisseria 
meningitis W135 was the commonest cause of meningitis and affected persons aged 
30 years and below. Control measures at the municipality should target the commonest 
causative agents and younger populations. Keywords: Meningitis; surveillance; 
secondary; data analysis; Bawku municipality. 
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Introduction   

 

Meningitis is an epidemic-prone disease that affects a 

large proportion of the global population. Streptococcus 

pneumonia and N. meningitidis Y/W 135 constitute the 

common cause of meningitis [1] and can be spread 

through sneezing, coughing, or close contact with an 

infected person [2]. The causative organism varies with 

age, immune function, immunization status, and 

geographic region, and reliable therapy for meningitis is 

based on these factors [3]. In order to address periodic 

outbreaks involving pneumococcal meningitis, Ghana 

introduced a 13-valent pneumococcal conjugate vaccine 

(PCV13) into its national infant immunization program in 

2012 as a 3-dose schedule at ages 6, 10, and 14 weeks, 

respectively [4] Meningitis manifests symptoms such as 

fever, headache, muscle pains, neck stiffness, 

photophobia, vomiting, and diarrhoea. The long-term 

effects of meningitis include loss of hearing, seizures, 

brain damage, learning disability, and these have been 

documented among Ghanaian patients [5]. 

  

The African meningitis zone comprising several countries 

extending from Ethiopia in East Africa through Ghana in 

West Africa bears much of the disease burden [6]. Every 

year over millions of people living within the African 

meningitis zone are exposed to the disease and this has 

been attributed to the weather conditions prevailing in 

these settings. This epidemic which is one of the 

preventable diseases remains a public health concern in 

Africa as reported by studies in certain parts of Ghana [6-

8]. 

  

Global mortality proportions vary from 2% to 30% [9] and 

in Ghana, it is estimated between 36% and 50% [8]. The 

high mortality rate in Ghana could be due to late case 

reporting, delayed laboratory confirmation results due to 

inadequate transport and laboratory logistics among 

others, and several outbreaks involving multiple virulent 

bacterial such as Streptococcus pneumonia infections, N. 

meningitidis Y/W 135, etc.[2,6]. Case fatality rates are 

estimated to be as high as 50% in the absence of 

immediate management [4]. 

  

Case management depends on early diagnosis and prompt 

treatment of cases with appropriate antibiotics is 

recommended. Meningitis continues to pose a major 

public health threat in Ghana and exerts a huge economic 

burden on the households of infected people. There have 

been large-scale epidemics that occurred in 1996/1997 

which affected 19,000 people with 1,200 deaths in 

Northern Ghana which includes the Bawku Municipal 

[10]. Anecdotal reports suggest that several outbreaks of 

meningitis have been recorded in the northern part of 

Ghana. For instance, the Upper East region detected three 

outbreaks which were reported in 2010 and 2012, and 

2014 [11]. 

  

Bawku Municipality is one of the fifteen 

districts/municipalities reporting meningitis cases in the 

Upper East region that contribute to the regional and 

national surveillance data in the District Information 

Management Systems 2 (DHIMS 2). However, little is 

known about the situation of meningitis in the 

municipality. Frequent analysis of the municipality´s 

surveillance data is key for understanding the dynamics of 

the disease and also helps in improving prevention and 

control strategies. We analyzed meningitis surveillance 

data from 2014 to 2018 in the Bawku Municipality to 

determine the incidence of meningitis cases by person, 

place and time, and to identify the commonest causative 

agents. This will help stakeholders to identify 

opportunities to improve the meningitis surveillance and 

intensify prevention and control measures in the 

municipality. 

  

  

Methods  

 

Analysis Design 

  

This was a cross-sectional study that used secondary data 

analysis of five-year (2014 to 2018) meningitis 

surveillance data in the Bawku Municipality of the Upper 

East Region. We obtained and extracted meningitis 

surveillance data from the District Health Information 

Management System-2 (DHIMS-2) and the Integrated 

Disease Surveillance and Response (IDSR) case-based 

forms at the Bawku Municipal Health Directorate 

(BMHD). The study was conducted between June and 

August 2019. 

  

Study site 

  

The Bawku Municipality is one of the 15 Municipal and 

District Assemblies (MMDAs) in the Upper East Region 

of Ghana. It is located in the North-Eastern corner of the 

region and has an international boundary with Burkina 

Faso to the north, and other districts such as the Binduri 

to the west, Garu-Tempane to the east. The municipality 

is part of the Savannah Agro-climatic zone of the country 

characterized by a bilateral season of pronounced dry 

(November - April) and wet seasons (May - October) [12]. 

The two seasons are influenced by two alternating air 

masses. First is the warm, dusty, and dry Harmattan, air 

mass, which blows from the northeastern direction across 

the whole municipality from the Sahara Desert and is 

followed by the wet (rainy) season. These conditions 

collectively predispose the area to cerebrospinal 

meningitis incidence in almost endemic proportions. 

  

Case definition 

  

We adopted the case definition prescribed in the 

Technical Guidelines for Integrated Disease Surveillance 

and Response in Ghana[12]. Three case definitions have 
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been noted in the IDSR; suspected, probable, and 

confirmed. However, data from the municipality were 

either classified as suspected or confirmed. Suspected 

meningitis case: “Any person with sudden onset of fever 

(>38.5 °C rectal or ≥ 38.0 °C axillary) and one of the 

following signs: neck stiffness, bulging fontanelle, 

convulsions, altered consciousness or other meningeal 

signs”. Confirmed meningitis case: Isolation or identification 

of causal pathogen (Neisseria meningitides, Streptococcus 

pneumoniae, Haemophilus influenzae b) from the 

Cerebrospinal fluid of a suspected or probable case by 

culture, Polymerase Chain Reaction or agglutination 

test.” 

  

Data collection 

  

We extracted meningitis data from DHIMS-2 and the 

IDSR case-based forms using a data collection checklist. 

Data extracted covered meningitis cases recorded from 

2014 to 2018.Th e variables extracted included sex, age, 

district of residence, year of reporting, date of reporting, 

epidemiological week, etiological factors, laboratory 

results of Cerebrospinal Fluid (CSF), and outcome of 

confirmed cases. 

  

Data validation 

  

Data quality check was conducted by comparing figures 

in DHIMS-2 to those on the IDSR case-based forms. 

  

Data Analysis 

  

The data were entered, cleaned, and analyzed using 

Microsoft Excel version 2016. We re-categorized 

continuous variables like age to aid analysis. Descriptive 

statistics such as frequencies and proportions were 

presented. Fischer Exact test was performed to compare 

differences in the proportion of confirmed cases among 

groups at P<0.05. The incidence and case fatality rates 

were calculated using the same analogy by Stephen et 

al.[6]. The number of cases suspected for a period or sub-

district was divided by the size of the population in which 

the cases or deaths of meningitis occurred, or the 

population at risk. The value obtained was expressed per 

100,000 population. Further, the incidence of meningitis 

was expressed in months and years to depict monthly and 

annual trends of cases. We estimated the weekly incidence 

of meningitis and compared it with the alert and epidemic 

thresholds as stated in the IDSR[13]. All the variables 

were expressed in proportions and presented in tables and 

graphs. 

  

Ethical consideration 

  

The analysis of the meningitis surveillance data is part of 

the operations of the IDSR and no formal ethical approval 

was required. The National Surveillance Department of 

the Ghana Health Service, the Regional, and the 

Municipal Directorates of Health Services gave approval 

to conduct this analysis on the meningitis surveillance 

data as part of its mandate. Data held on computers were 

encrypted with a password which was made available 

only on a need-to-know basis. 

  

  

Results  

 

Characteristics of meningitis cases 

  

Median age was 17 years. The most affected age 

categories were 1-15years (45.9%) and 16-30years (38.8%) 

(Table 1). Averagely, the meningitis prevalence was low 

among persons of 31 years and above. South Natinga Sub-

district had the highest proportion of cases, representing 

42.9% (42/98) while a significant proportion of 40.8% 

(40/98) was reported from communities of neighboring 

districts. The Fischer Exact test found a significant 

difference in proportion of confirmed cases in terms of age 

group (p=0.002), and lumbar puncture (p=0.003) (Table 

1). 

  

Annual Trend of Meningitis Cases 

  

The highest meningitis incidence rate was recorded in 

2016 with 34.0/100,000 population (36 cases per 105,849) 

and in 2017 with 32.4/100,000 population (37 per 

114,257). The case fatality rate peaked in 2016 with 

11.1%(4/36) while 5.4%(2/37) was recorded in 2017. 

There was no available record of surveillance data for the 

year 2015 (Table 2). 

  

Monthly Trend of Cases 

  

The incidence of cases by month depicts a seasonal trend 

as shown in Figure 1. A total of 89 cases (90.8%) were 

reported between January and May in the period under 

review. As shown in Figure 1, 58.3% and 64.9% of 

suspected cases reported in 2016 and 2017 respectively, 

occurred in March. The pattern changed in 2018, same 

rate (20%) suspected cases was reported in January, 

February, March. and October. 

  

Weekly Trend of Meningitis Cases 

  

The number of cases recorded in 2017 exceeded the 

epidemic thresholds. Most of the cases occurred between 

epi weeks 10 and 13, peaking at week 13 with 22 cases. A 

missed outbreak was observed in 2017 (Figure 2). 

  

Etiological Agents and outcome of Meningitis 

  

Of 98 suspected cases, 38 (38.8%) were laboratory (via 

CSF specimen) confirmed positive for bacterial 

meningitis. Neisseria meningitis (Nm W135) 

81.6%(31/38) and Streptococcal pneumonia 18.4% 
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(7/38) were the commonest causative agent. The case-

fatality rate (CFR) was 6.1% (6/98) and the highest CFR 

was for Nm W135 12.9% (4/31) (Table 3). 

  

  

Discussion  

 

We conducted a secondary data analysis of meningitis 

surveillance data (2014-2018) to determine the incidence 

of meningitis cases, identify the commonest causative 

agents, and opportunity to strengthen the system in the 

Bawku Municipality. The present study recorded ninty-

eight suspected cases of which 38.8% were laboratory 

confirmed and a case-fatality rate (CFR) of 6.1% in the 

Bawku municipality between 2014 and 2018. The 

incidence was relatively higher in males and in persons 

aged 1-15 years and 16-30 years. There was a seasonal 

trend of meningitis cases and an outbreak occurred in 

2017. Neisseria meningitis (Nm W135) was the most 

prevalent etiological agent isolated followed by 

Streptococcal pneumonia. 

  

Our analysis found a missed outbreak in 2017 with a 

record of six (6) deaths that were not detected for 

immediate response. The anecdotal report revealed that 

meningitis outbreaks normally occur in the dry season and 

hot temperature, making these conditions favorable for 

the transmission of this infection [11]. We found that the 

age group of 1-15 years were the most affected. This age 

group seems to have low immunity which might have 

accounted for their vulnerability in our view which might 

have accounted for this incidence. This could also be due 

to the increased likelihood of this group of people 

participating in activities in overcrowded places like 

schools, and playgrounds. A similar study in the Northern 

region of Ghana found that the annual national 

prevalence of meningococcal meningitis was higher 

among children aged 1- 15 years [6], and the proportion 

slightly differs from our findings which could be due to 

different demographic characteristics and age 

categorization. 

  

In this study, the South Natinga sub-district recorded the 

highest incidence of meningitis cases between 2014 to 

2018. This is the center of Bawku with a higher population 

and the population concentration may be a factor for the 

higher occurrence compared to other sub-districts. We 

found that majority of the cases 40.8% reported at the 

municipality came from neighboring districts and this was 

anticipated because Bawku has a well-resourced hospital 

and good health care services and could be the first point 

of call for several communities in the Upper East Region. 

  

We found a decrease in cases in 2018 as compared to the 

previous year. The decline in cases could be attributable 

to enhanced vaccination coverage and effective public 

education on control measures that were implemented 

before the meningitis season. Similar results have also 

been observed following mass vaccination campaigns in a 

study done in Mali, Burkina Faso, and Niger[14]. This 

suggests that control measures should focus on education 

and vaccination especially before the onset of the dry 

season. A study conducted to assess the impact of 

vaccination on invasive pneumococcal infection among 

children showed a significant decline in the level of 

pneumococcal infections following a vaccination 

program[15, 16]. 

  

The monthly trend of cases in the municipality 

demonstrates strong seasonality with most peaks 

occurring between January and May each year during the 

dry weather. Most of the cases occurred in the 

dry/harmattan season, with the peak incidence in March 

The epidemic/action threshold in the municipality 

triggered an immediate response. This marked the specific 

level or investigation finding that signals an action beyond 

confirming or clarifying the problem. The actions that 

were taken included communicating laboratory 

confirmation to affected health centers, implementing an 

emergency response such as an immunization activity, 

community awareness campaigns, or improved infection 

control practices in the healthcare setting. This finding is 

similar to an observation made in a study in Ghana where 

there were outbreaks between March and June [8]. The 

study by Nuoh et al.[1] produced similar results with most 

cases occurring between January and April each year 

during the dry weather and beginning to decline by May 

each year with the onset of the rains. 

  

A significant proportion of the CSF specimen for culture 

and sensitivity testing returned negative. This can be 

attributed to the common practice of antibiotic use before 

presenting to the hospital or commencing treatment at the 

hospital before the specimen´s collection. It could also be 

that collected specimens were not appropriately stored 

and/or inadequate for laboratory investigation. Neisseria 

meningitis W135 and Streptococcal pneumonia were the 

common etiological agents in the Bawku municipality. 

Similar results have also been observed in the Upper West 

region of Ghana where Streptococcus pneumonia and N. 

meningitidis Y/W 135 constituted all of the organisms 

isolated with 18.4% and 81.6% respectively [12,13]. This 

also agrees with another study in the North East region of 

Ghana which reported Streptococcus pneumonia and N. 

meningitidis Y/W 135 in specimens collected from most 

cases suspected of meningitis [8]. This could be because 

the environmental conditions in the three northern 

regions (Upper East, Upper West, and North East) favour 

the transmission of these isolates. 

  

Although there have been series of immunization 

campaigns targeting Streptococcus pneumonia and N. 

meningitidis Y/W 135, a number of factors such as 

potency of vaccines, different stereotypes of isolates 

detected in outbreaks, and the immigration of non-

immune subjects have affected management of meningitis 

javascript:void(0)
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in Bawku and other districts in the meningitis belt of 

Ghana [2,6,8]. Also, the different stereotypes in outbreaks 

make targeted vaccination interventions very difficult. 

Moreover, their virulent nature increases patient risk of 

dying, as it has been reported that a significant proportion 

of Streptococcus pneumonia and N. meningitidis Y/W 

135 infected cases in outbreak situations will die [6]. 

  

One key limitation of this study was data quality. We were 

unable to study cases reported to the municipal health 

directorate in 2015 due to poor record-keeping. The 

absence of records in 2015 was as a results of 

administrative challenges regarding records management 

and not necessary no case was reported. Through a series 

of engagements, records keeping and routine data 

validation have improved. Also, the National Diseases 

Surveillance Department of the Ghana Health Service has 

implemented Surveillance Outbreak Response 

Management and Analysis System (SORMAS) which 

captures priority diseases including meningitis 

nationwide. We also found missing variables in existing 

records and data discrepancies between the data that was 

entered into DHIMS-2 and the MHD line list making it 

difficult to estimate the actual morbidity and mortality 

due to meningitis. We did not exclude cases with missing 

variables in the analysis since they were useful in case 

count. However, the poor data quality issues noted may 

have caused a mixed classification of cases, which could 

result in under- or over-estimation of confirmed cases. 

This might have affected the treatment or management 

regime prescribed for those patients[8]. Despite these 

limitations, a lot of inferences have been deduced from 

this analysis as well as some recommendations made to 

improve data quality at the municipality. 

  

  

Conclusion  

 

Meningitis surveillance is still regarded as the best tool for 

the monitoring and control of the disease in the 

municipality. Most of the cases were reported among 

persons from 1-15 years in the municipality. The 

incidence of meningitis in the municipality occurred 

seasonally between January and May each year. There 

was a missed outbreak of meningitis in the Municipality 

in 2017 with six deaths. The Neisseria meningitides was 

the prevalent etiological agent isolated in CSF samples in 

the laboratory. We recommend that health authorities 

should embark on intensive health education on 

meningitis before the onset of the dry season and improve 

the commitment to the testing of all suspected cases to 

avoid missed cases. Meanwhile, the local health facilities 

should be well-resourced by the government to adequately 

manage the influx of cases from neighboring districts. 

 

 

 

What is known about this topic 

 

• Meningitis is a major public health threat in Ghana 

• The case fatality rate of meningitis ranges between 

36% and 50%. 

• The Bawku Municipality lies within the Meningitis 

belt 

 

What this study adds 

 

• The Neisseria meningitides was the prevalent 

etiological agent isolated in CSF samples in the 

laboratory 

• There was a missed outbreak of meningitis in the 

Municipality in 2017 with six deaths 

• Meningitis surveillance is still regarded as the 

best tool for the monitoring and control of the 

disease in the municipality 
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Table 1: Patient characteristics of meningitis cases, Bawku Municipality, 2014-2018 

Characteristic No. of cases suspected No. of cases confirmed 
Fischer Exact, p-

value 

  N=98 (%) n=38 (%)   

Sex   0.356# 

Male 51 (52.0) 22 (57.9)   

Female 47 (48.0) 16 (42.1)   

Age   0.002* 

1-15 45 (45.9) 26 (68.4)   

16-30 38 (38.8) 7 (18.4)   

31-45 9(9.2) 4 (10.5)   

46+ 6 (6.1) 1 (2.6)   

Sub-district   0.875 

Mognori 2 (2.0) 1 (2.6)   

Kuka East 4 (4.1) 1 (2.6)   

North Natinga 4 (4.1) 1 (2.6)   

South Natinga 42 (42.9) 18 (47.5)   

Urban West 5 (5.1) 1 (2.6)   

Outside 40 (40.8) 16 (42.1)   

Urban East 1 1.0) 0 (0.0)   

Outcome     0.148 

Alive 92 (93.9) 34 (89.5)   

Dead 6 (6.1) 4 (10.5)   

Lumbar puncture     0.003* 

Done 86 (87.8) 38 (100.0)   

Not done 12 (12.2) 0 (0.0)   

# Chi-Square test, *significant at p<0.05 
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Table 2: Incidence and case fatality rate of meningitis, Bawku Municipality, 2014-2018 

Year 
Mid-Year 

population 

No. of 

Cases 

No. of 

Deaths 
Incidence/100,000 Case Fatality Rate (%) 

2014 100,981 15 0 14.9 0.0 

2015 104,602 0 0 0.0 0.0 

2016 105,849 36 4 34.0 11.1 

2017 114,257 37 2 32.4 5.4 

2018 116,912 10 0 8.6 0.0 
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Table 3: Etiological agents and outcome of meningitis, Bawku Municipality, 2014-2018 
Isolate/causative agent No. of cases Alive Dead Case fatality 

rate 
  N=98 (%) n=92(%) n=6 (%) N=6 (%) 
Neisseria meningitides 

(Nm W135) 
31 (31.6) 27 (29.3) 4 (66.7) 12.9 

Streptococcus pneumonea 7 (7.1) 7 (7.6) 0 (0.0) 0.0 
Negative 54 (55.1) 52 (56.5) 2 (33.3) 3.7 
Not stated 6 (6.1) 6 (6.5) 0 (0.0) 0.0 
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Figure 1: Monthly meningitis cases, Bawku Municipality, Ghana, 2014-2018 
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Figure 2: Weekly threshold of meningitis cases, Bawku Municipality, Ghana, 2014-2018 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


