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Abstract 
Background: In Côte d’Ivoire, meningitis is endemo-epidemic in the Korhogo 
region. The aim of this study was to assess knowledge and vaccination cover-
age against meningitis among students at the Université Peleforo Gon Cou-
libaly (UPGC) of Korhogo. Methodology: A descriptive cross-sectional survey 
was carried out from January to March 2024 on a sample of 404 students. Con-
venience sampling combined with simple random sampling was used for data 
collection. Univariate, bivariate and multivariate analyses were performed us-
ing R software 4.3.3. Results: The results showed that 67% (CI 95%: 62 - 71) of 
the students surveyed claimed to know about meningitis. Knowledge scores 
showed that more than half, 53% (CI 95%: 46.8 - 59.0) of students who claimed 
to know about meningitis had poor knowledge of this disease, with an average 
score of 6.4/20. The meningitis vaccination rate among students was 16% (CI 
95%: 12.6 - 20.04). The final logistic regression model showed that meningitis 
vaccination among students was significantly associated with level of study 
(master’s) [ORa = 0.71 (CI 95%: 0.51 - 0.98), p-value = 0.036] and student 
origin (native) [ORa = 2.28 (CI 95%: 1.13 - 4.63), p-value = 0.021). The main 
reason given by the majority of unvaccinated students (84%) was ignorance of 
the existence of a meningitis vaccine, with a proportion of 72%. Conclusion: 
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Awareness-raising and information campaigns need to be stepped up to 
strengthen control and vaccination against meningitis in universities in Côte 
d’Ivoire. 
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1. Introduction 

Meningitis is a serious infection of the meninges, the membranes covering the 
brain and spinal cord. Despite remarkable progress in the fight against meningitis 
over the last 20 years, this devastating disease continues to pose a major public 
health problem worldwide [1]. Indeed, around 8.5 million new cases of meningitis 
and 463,000 deaths were reported worldwide in 2019, including 22,414 new cases 
and 1261 deaths in the countries of the African meningitis belt [2]. 

Meningitis has affected sub-Saharan Africa for centuries. Before the 1980s, it 
was irregular, but since the early 1980s it has become endemo-epidemic [3] [4]. 
In the 1980s and 1990s, the World Health Organization (WHO) recorded between 
25,000 and 200,000 cases of meningitis per year in West Africa, including around 
10% of deaths [5]. In 2020, the Member States of the African Meningitis Belt re-
ported 19,552 new cases and 885 deaths from meningitis [2]. 

Meningitis can be caused by many different pathogens, including bacteria, 
fungi and viruses [2] [6]-[8]. However, it is bacterial meningitis that represents 
the greatest burden worldwide [6]. Acute bacterial meningitis is most often caused 
by four (4) pathogens: Neisseria meningitidis (meningococcus), Streptococcus 
pneumoniae (pneumococcus), Haemophilus influenzae type b (Hib) and Group 
B Streptococcus (GBS) [9] [10]. The route of transmission varies according to the 
pathogen. Meningococci, pneumococci and Haemophilus influenzae type b are 
transmitted via droplets of respiratory secretions, while group B streptococci are 
transmitted from mother to child at the time of delivery [6]. 

N. meningitidis, responsible for cerebrospinal meningitis, is the bacterium 
most likely to cause major epidemics. Twelve N. meningitidis serogroups have 
been identified, six of which (A, B, C, W, X and Y) can cause epidemics [11] 
[12]. Before 2010, Neisseria meningitidis serogroup A (NmA) was the main 
cause of meningitis epidemics, accounting for almost 90% of outbreaks. With 
the introduction of the Neisseria meningitidis serogroup A conjugate vaccine 
(MenAfriVac) between 2010 and 2020, more than 325 million people aged be-
tween 1 and 29 have been vaccinated in the African meningitis belt [13] [14]. 
This vaccination has considerably reduced the number of cases of Neisseria 
meningitidis serogroup A and changed the bacteriological profile of meningitis, 
which is now marked by a predominance of Streptococcus pneumoniae (50%), 
Haemophilus influenzae type b (15%), Neisseria meningitidis serogroup X (14%), 
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Neisseria meningitidis serogroup C (4%) and Neisseria meningitidis serogroup 
W (2.8%) [2] [15]. 

Recent research confirms that practical strategies such as offering vaccination 
directly on university campuses significantly improve meningococcal vaccine up-
take rates. A UK study by Bell et al. [16] found that the majority of students pre-
ferred to receive the MenACWY vaccine on-site, not least because of frequent un-
certainty about their vaccination status. Complementarily, Moore et al. [17] demon-
strated that a campaign combining awareness and free on-campus vaccination led 
to a substantial increase in MenB vaccination initiation and completion rates in 
the USA. These results support the importance of targeted interventions combin-
ing physical accessibility and clear communication to promote vaccine acceptance 
in university settings. 

Meningitis is endemo-epidemic in Côte d’Ivoire. The northern part of the 
country is located in the African meningitis belt stretching from Senegal to Ethi-
opia [18], where the incidence can reach 1000 cases per 100,000 inhabitants [19]. 
In 2020, 123 suspected cases of meningitis were recorded, with 30 confirmed cases, 
including 10 from the north of the country [20]. Despite the highly contagious 
nature of this disease, a study carried out among healthcare staff at Abidjan’s uni-
versity hospitals showed a meningitis vaccination coverage rate of less than 50% 
[21], revealing that the practice of vaccination is still of little concern to the pop-
ulation. In Côte d’Ivoire, MenAfriVac is the main meningitis A vaccine. This vac-
cine was introduced into the Expanded Program on Immunization (EPI) in Au-
gust 2018 and is intended for children aged nine months in order to reduce men-
ingitis epidemics. Other meningococcal ACWY and B vaccines are also used as 
part of routine vaccination for young people and adults [22]. 

The Korhogo region in northern Côte d’Ivoire, home to the Université Peleforo 
Gon Coulibaly (UPGC), is a meningitis-endemic area [23]. It experienced bacte-
rial meningitis epidemics in 2012 and 2016, resulting in 11 and 14 deaths respec-
tively [24] [25]. As young adults, students are a particularly vulnerable group, as 
they are often exposed to environments conducive to the transmission of infec-
tious diseases (overcrowded lecture theaters and classrooms, crowded living con-
ditions in university halls of residence). However, despite the availability of a men-
ingitis vaccine, the practice of vaccination remains a worrying public health issue 
in Côte d’Ivoire. The aim of this study is to assess knowledge and vaccination cov-
erage against epidemic meningitis among students at the Université Peleforo Gon 
Coulibaly in Korhogo, with a view to developing appropriate intervention strate-
gies. 

2. Methods 
2.1. Study Area 

The study was carried out at the Université Peleforo Gon Coulibaly (UPGC), lo-
cated in the city of Korhogo, in northern Côte d’Ivoire (Figure 1). Created by 
decree no. 2012-985 of October 10, 2012, this university comprises one school 
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(Institut de Gestion Agropastoral) and three Training and Research Units (TRU), 
namely the TRU of Social Sciences, the TRU of Humanities, Arts and Languages 
and the TRU of Biological Sciences. With a surface area of around 12,500 km2 and 
an estimated population of 748,393 [26], Korhogo is the fourth most populous 
city in Côte d’Ivoire, and the largest city in the north of the country. Located 
around 650 km from Abidjan, it lies between 10˚41' and 8˚53' north latitude and 
5˚30' and 6˚31' west longitude. The Sudanese-type climate is hot and dry. Average 
annual rainfall is 1200 mm, with humidity between 40% and 50% and an average 
annual temperature of 27˚C [27]. From December to February, the harmattan, a 
hot, dry wind from the southern Sahara, blows through the region. This sand- and 
dust-laden wind facilitates the transport of germs (bacteria) and is responsible for 
infectious diseases such as meningitis [23]. 
 

 
Figure 1. Map of the Poro region, including Korhogo, the study area. 

2.2. Type of Study and Target Population 

This was a descriptive cross-sectional study conducted from January 8 to March 
7, 2024. The target population was made up of students at the UPGC Korhogo, 
with no exception in terms of gender, age, level of study or field of study. 
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3. Sampling 

The sample size n for the survey was obtained using the following equation [28] 
[29]: 

n = z2*p (1 – p)/e2 

where, z, the confidence level deduced from the confidence interval. We generally 
take the value 1.96 for a confidence level of 95%. p, the estimated prevalence of 
meningitis. In Korhogo, as we do not know the prevalence of meningitis, we have 
assumed a maximum prevalence p of 50%. e, desired precision (margin of sam-
pling error) traditionally set at 5%. Applying this formula, a minimum of 384 stu-
dents must be surveyed. For reasons of non-response, this minimum size has been 
increased by 5%. Thus, a total of 404 students were surveyed. 

3.1. Data Collection Tools 

A physical questionnaire was drawn up and sent initially to a public health re-
searcher at the Institut National d’Hygiène Publique (INHP) in Abidjan for cor-
rections and validation of the questionnaire. Next, the survey form was put online 
using the Kobotoolbox application and exported to the Kobocollect application 
for electronic data collection. Finally, a pre-survey was carried out from December 
13 to 15, 2023 on 40 students (10% of the sample size) from a private university 
in the town of Korhogo, with the aim of testing the electronic questionnaire, cor-
recting any errors and familiarizing the interviewer with data collection using the 
KoboCollect application. 

3.2. Variables Studied 

The variables studied were divided into three main sections: 
 Demographic and academic characteristics of students 

The variables collected in this section were: gender, age, level of study, field of 
study, origin of the student in relation to the Korhogo region (autochthonous/al-
lochthonous). 
 Students’ knowledge of meningitis 

The variables collected in this section were: knowledge of meningitis as a dis-
ease, pathogens, vulnerable populations, symptoms, mode of transmission, risk 
factors, means of prevention. 
 Vaccination coverage and reasons for non-vaccination 

The variables collected in this section were: the student’s vaccination status over 
the last three years and the reasons for non-vaccination. 

3.3. Sampling Technique and Data Collection 

The convenience sampling method combined with simple random sampling was 
used for data collection [30] [31]. A location at UPGC Korhogo where the ma-
jority of student’s pass was chosen by the interviewer for data collection. Any 
student passing through this area in the morning (8 a.m. - 12 p.m.) and evening 
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(4 p.m. - 6 p.m.) who agreed to answer the questionnaire after obtaining oral 
informed consent was interviewed by the investigator. In the case of a group of 
students (two or more) who were passing through, only one person was ran-
domly selected to answer the questionnaire. The questionnaire lasted between 7 
and 10 minutes. 

3.4. Data Processing and Analysis 

Data collected with Kobocollect were first uploaded to the server, then exported 
as an Excel file and analyzed using R software (version 4.3.3). The proportions of 
the various study variables and their 95% confidence intervals (CI 95%) were cal-
culated. 

In terms of students’ knowledge of meningitis, a two-point scale was assigned 
to each question out of a set of ten (10) questions put to respondents. A correct 
answer to each question on meningitis was scored 2. A wrong answer was scored 
zero (0). The meningitis knowledge section had a total score of 20 points. A score 
between 0 and 9 points was considered poor knowledge of meningitis. A score 
between 10 and 14 points was considered acceptable knowledge, and a score be-
tween 15 and 20 points was considered good knowledge of meningitis. The inter-
nal consistency of the students’ meningitis knowledge scale was assessed using the 
Kuder-Richardson alpha 20 (KR-20). The coefficient obtained was α = 0.85, indi-
cating good internal consistency, and thus supporting the validity of the scale as a 
reliable tool for measuring UPGC Korhogo students’ knowledge of meningitis. 

The Chi-square test was performed at the 5% threshold to compare the different 
proportions of the univariate and bivariate analyses. 

A multivariate analysis by logistic regression using the top-down stepwise 
method was performed to identify the factors explaining the practice of meningitis 
vaccination. Meningitis vaccination status was the dependent variable. The ex-
planatory variables or covariates retained in the model were: gender, Training and 
Research Units (TRU)/School, level of study, field of study, respondents’ place of 
origin and students’ level of knowledge about meningitis. The presence of collin-
earity between explanatory variables was assessed using variance inflation factors 
(VIF), and no critical threshold was exceeded (VIF > 10). At each regression, fac-
tors associated with meningitis vaccination with a Wald test p-value (Z statistic) 
greater than 0.2 were eliminated from the model. Explanatory variables with a p-
value between 0.05 and 0.2 were eliminated one by one, until the final model con-
tained variables associated with meningitis vaccination, with a p-value less than 
or equal to 0.05 [32]. 

4. Ethical Considerations 

The study was approved by the authorities of the Université Peleforo Gon Cou-
libaly (UPGC) in Korhogo. The study protocol was presented and approved at a 
validation workshop for Master’s students initiated by the Department of Animal 
Biology of the Training and Research Units (TRU) of UPGC. Prior to the survey, 
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each student was informed of the objectives of the study and of the free and vol-
untary nature of his or her participation. Oral informed consent was obtained 
from each student before they completed the questionnaires. All students inter-
viewed were assured that the information collected as part of this study would 
remain anonymous and strictly confidential. 

5. Results 
5.1. Demographic and Academic Characteristics of Students 

Surveyed at the Université Peleforo Gon Coulibaly (UPGC)  
in Korhogo 

Table 1 provides information on the demographic and academic characteristics 
of the students surveyed. 

there is no significant difference between the proportions of the demographic 
and academic characteristics of the students surveyed and those of the student 
population from which the sample was drawn. 

The minimum and maximum ages of the students surveyed were 17 and 29 
respectively, with an average age of 21.4 (±2.21) years. The majority (61%) of re-
spondents were aged between 20 and 23. 
 
Table 1. Socio-demographic and academic characteristics of students surveyed at UPGC 
of Korhogo in 2024. 

Variables 
Students surveyed 

(n, %) 

Student 
population 

(N, %) 
p-value 

Gender    

Male 273 (67.6) 5215 (62.4) 0.34 

Female 131 (32.4) 3147 (37.6) 0.17 

Total 404 (100) 8362 (100)  

Training and Research Unit 
(TRU) 

   

Institute of Agro pastoral 
Management 

50 (12.4) 805 (9.6) 0.12 

Biological Sciences 97 (24.0) 1659 (19.8) 0.11 

Social and Economic Sciences 167 (41.3) 4057 (48.5) 0.10 

Literature and Arts 90 (22.3) 1841 (22.0) 0.97 

Total 404 (100) 8362 (100)  

Study level    

Licence 1 154 (38.1) 3083 (36.9) 0.77 

Licence 2 103 (25.5) 2092 (25.0) 0.91 

Licence 3 61 (15.1) 1525 (18.2) 0.20 

Master 1 42 (10.4) 984 (11.8) 0.50 

Master 2 44 (10.9) 678 (8.1) 0.09 
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Continued 

Total 404 (100) 8362 (100)  

Fields of study    

Scientific 173 (42.8) 3545 (42.4) 0.95 

Literacy 231 (57.2) 4817 (57.6) 0.96 

Total 404 (100) 8362 (100)  

5.2. UPGC Korhogo Students’ Knowledge of Meningitis 

Table 2 summarizes the results of the univariate analysis of students’ knowledge 
of meningitis. Nearly 67% (CI 95%: 62.1 - 71.4) of respondents said they knew 
about meningitis, compared with 33% (CI 95%: 28.6 - 38.0) who said they did not. 
The majority, 70% (IC 95%: 64.2 - 75.4) of those who said they knew about men-
ingitis did not know the pathogens responsible for this disease. Also, 74% (CI 95%: 
68.8 - 79.5) of those who said they knew about meningitis did not know the symp-
toms of the disease. 77% (IC 95%: 71.6 - 81.9) of respondents did not know how 
the disease is transmitted. More than half, 52% (IC 95%: 45.3 - 57.6) of respond-
ents who said they knew about meningitis, were aware of the risk period for this 
disease, which is when the harmattan blows. Also, most, 65% (IC 95%: 59.6 - 71.2) 
of those who said they knew about meningitis, knew that vaccination is the most 
effective means of preventing the disease. 
 

Table 2. Univariate analyses of surveyed UPGC Korhogo students’ knowledge of meningitis in 2024. 

Variables 
Nmbers 

(n) 
Proportion 

(%) 
(CI 95%) of 
proportion 

p-value 

Do you know what epidemic meningitis is? (n = 404)     

Yes 270 66.8 62.1 - 71.4 <0.001a 

No 134 33.2 28.6 - 38.0  

What is the pathogen of epidemic meningitis? (n = 270)     

Bacteria 49 18.1 13.7 - 23.3 <0.001a 

Other microbes 32 11.9 8.2 - 16.3  

Don’t know 189 70.0 64.2 - 75.4  

Is meningitis a serious disease?     

Yes 238 88.1 83.7 - 91.8 <0.001a 

No 21 7.8 4.9 - 11.6  

Don’t know 11 4.1 2.1 - 7.2  

What are the symptoms of meningitis?     

High fever or hot body 25 9.3 6.1 - 13.4 <0.001a 

Severe headache 27 10.0 6.7 - 14.2  

Other symptoms 17 6.3 3.7 - 9.9  

Don’t know 201 74.4 68.8 - 79.5  
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Continued 

Who can contract meningitis?     

Everyone 146 54.1 47.9 - 60.1 <0.001a 

Newborns and children 10 3.7 1.8 - 6.7  

Adolescents and youth 73 27.0 21.8 - 32.8  

Adults and seniors 15 5.6 3.1 - 9.00  

Don’t know 26 9.6 6.4 - 13.8  

Who is at risk of meningitis?     

Everyone 25 9.2 6.1 - 13.4 <0.001a 

Newborns and children 11 4.1 2.1 - 7.2  

Adolescents and young people 150 55.6 49.4 - 61.6  

Adults and the elderly 43 15.9 11.8 - 20.8  

Don’t know 41 15.2 11.1 - 20.0  

How is meningitis transmitted?     

Close, prolonged contact with an infected person 22 8.1 5.2 - 12.1 <0.001a 

Living in close proximity to an infected person 30 11.1 7.6 - 15.5  

During large gatherings of people 10 3.8 1.8 - 6.7  

Don’t know 208 77.0 71.6 - 81.9  

When is the risk period for meningitis transmission?     

Any time of year 23 8.5 5.5 - 12.5 <0.001a 

During the cold dry season or harmattan period 139 51.5 45.3 - 57.6  

During the hot dry season 13 4.8 2.6 - 8.1  

During the rainy season 20 7.4 4.6 - 11.2  

Don’t know 75 27.8 22.5 - 33.5  

How long does it take to die from the dangerous form of 
meningitis? 

    

24 hours 3 1.1 0.2 - 3.2 <0.001a 

3 days 4 1.5 0.4 - 3.7  

7 days 10 3.7 1.8 - 6.7  

Don’t know 253 93.7 90.1 - 96.3  

What is the most effective means of prevention against 
meningitis? 

    

Vaccination 177 65.5 59.6 - 71.2 <0.001a 

Chemoprophylaxis 11 4.1 2.1 - 7.2  

Don’t know 82 30.4 24.9 - 36.2  

CI: confidence interval a: statistically significant. 

 
Table 3 shows the knowledge scores of respondents at UPGC Korhogo who 

claimed to know about meningitis. More than half, 53% (IC 95%: 46.8 - 59.0) of 
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students had poor knowledge of meningitis, with a mean score of 6.4/20. On the 
other hand, 44% (IC 95%: 38.4 - 50.6) of respondents who claimed to know about 
meningitis had acceptable knowledge of the disease, with an average score of 
11.3/20. Less than 3% of respondents had good knowledge of meningitis, with an 
average score of 16/20. The Chi-square test showed that there was no statistically 
significant relationship between respondents’ poor knowledge of meningitis and 
the demographic and academic variables: gender (p = 0.63), TRU/School (p = 
0.68), level of study (p = 0.59), students’ place of origin (p = 0.09) and course of 
study (p = 0.36). 
 

Table 3. Knowledge scores of respondents from UPGC Korhogo who said they knew about epidemic meningitis in 2024 (n = 270). 

Meningitis 
knowledge levels 

Score classes 
Average 

score 
Numbers 

(n) 
Proportion 

(%) 
(CI 95%) of 
proportion 

p-value 

Poor  0 - 9 6.4 143 53.0 46.8 - 59.0 <0.001a 

Acceptable 10 - 14 11.3 120 44.4 38.4 - 50.6  

Good 15 - 20 16.0 07 2.6 1.04 - 5.3  

CI: confidence interval a: statistically significant. 

5.3. Meningitis Vaccination Coverage among UPGC Korhogo  
Students and Reasons for Non-Vaccination 

The meningitis vaccination rate among UPGC Korhogo students is 16% (IC 95%: 
12.6 - 20.04). Among male and female students, the vaccination rate was 19% (IC 
95%: 12.7 - 26.9) and 14% (IC 95%: 10.0 - 18.6) respectively. The main reasons 
given by unvaccinated students were lack of knowledge of the existence of a men-
ingitis vaccine, with a proportion of 72%, and neglect of vaccination, with a pro-
portion of 18% (Table 4). 

 
Table 4. Meningitis vaccination rate and reasons for lack of vaccination cited by UPGC Korhogo students in 2024. 

Variables 
Numbers 

(n) 
Proportion 

(%) 
(CI 95%) of 
proportion 

p-value 

Have you been vaccinated against meningitis? (n = 404)     

Yes 65 16.1 12.6 - 20.04 < 0.001a 

No 339 83.9 80.0 - 87.4  

Reasons for not vaccinating against meningitis (n = 339)     

Lack of knowledge about meningitis and lack of 
information about the vaccine 

244 72.0 66.9 - 76.7 < 0.001a 

Neglect of vaccination 61 18.0 14.1 - 22.5  

No financial means 20 5.9 3.6 - 9.0  

Other reasons 14 4.1 2.3 - 6.8  

CI: confidence interval a: statistically significant. 
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5.4. Factors Associated with the Practice of Meningitis  
Vaccination among Students at UPGC Korhogo 

In the initial model, only students’ Master 2 level of education [ORa = 0.30 (CI 
95%: 0.10 - 0.80), p-value = 0.025) was significantly associated with meningitis 
vaccination. The final logistic regression model showed that meningitis vaccina-
tion among students was significantly associated with level of study (master 2) 
[ORa = 0.71 (CI 95%: 0.51 - 0.98), p-value = 0.036] and student origin (native) 
[ORa = 2.28 (CI 95%: 1.13 - 4.63), p-value = 0.021] (Table 5). 
 

Table 5. Initial and final model of multivariate logistic regression analysis of factors associated with meningitis vaccination among 
UPGC Korhogo students in 2024. 

Initial model for multivariate analysis 

Factors studied OR CI 95% p-value 

Intercept 0.27 0.0 - 2.29e+21 >0.999 

Sex of students (Male) 0.59 0.33 - 1.07 0.081 

Age of students 0.94 0.83 - 1.06 0.328 

TRU of students (TRU Literature and Arts) 2.53e+08 0.0 - 7.61e+29 0.992 

TRU of students (TRU Biological Sciences) 1.00 0.0 - 5.97e+14 >0.999 

TRU of students (Social and Economic Sciences) 1.60e+08 0.0 - 2.31e+25 0.992 

Level of study of students (Licence 2) 0.69 0.33 - 1.43 0.329 

Level of study of students (Licence 3) 0.68 0.28 - 1.54 0.367 

Level of study of students (Master 1) 0.65 0.23 - 1.62 0.371 

Level of study of students (Master 2) 0.30 0.10 - 0.80 0.025b 

Field of study of students (Literary) 4.49e−09 0.0. 2.24e+08 0.985 

Student origin (native) 1.35 0.75 - 2.39 0.314 

Level of knowledge about meningitis (Poor) 0.34 0.07 - 1.80 0.172 

Level of knowledge about meningitis (Acceptable) 0.60 0.12. 3.31 0.531 

Final model of multivariate analysis 

Factors studied aOR IC95% p-value 

Intercept 0.54 0.36 - 0.81 0.003 

Student origin (native) 2.28 1.13 - 4.63 0.021b 

Level of study of students (Master 2) 0.71 0.51 - 0.98 0.036b 

OR: Odds Ratio; aOR: adjusted Odds Ratio; CI: Confidence Interval; b: Statistically Significant; TRU: Training and Research Unit. 

6. Discussion 

Meningitis is a serious infection of the membranes surrounding the brain and spi-
nal cord, the severe forms of which are in the majority of cases caused by bacteria 
[10]. It is a devastating disease that remains a major public health challenge. De-
spite the high lethality of this disease and the availability of preventive vaccines, 
the vaccination rate against meningitis remains low in Côte d’Ivoire [21]. The aim 
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of this study was to assess knowledge and vaccination coverage against epidemic 
meningitis among students at the Université Peleforo Gon Coulibaly (UPGC) in 
Korhogo, a town in northern Côte d’Ivoire located in the African meningitis belt. 

The results of this study showed that two-thirds (66%) of the students surveyed 
claimed to know about meningitis. However, the knowledge score showed that 
more than half (53%) of the students surveyed who said they knew about menin-
gitis had poor knowledge of the disease. Indeed, the general population’s knowledge 
of meningitis, particularly meningococcal meningitis, is high in the countries of 
the meningitis belt, a geographical area of sub-Saharan Africa prone to epidemics 
[33] [34]. Students in meningitis belt countries in general, and those in Korhogo 
in particular, need to be informed and made aware of the risks, symptoms, modes 
of transmission, preventive measures and treatments of this devastating disease, 
as they are regularly in environments conducive to its transmission and spread 
(overcrowded lecture theaters and classrooms, crowded living conditions in uni-
versity halls of residence). 

The meningitis vaccination rate found among students at UPGC Korhogo was 
16% (IC 95%: 12.6 - 20.04). The master’s level of study among students was iden-
tified as a factor that favors the practice of meningitis vaccination. However, being 
a student from Korhogo (indigenous) is a risk factor for meningitis vaccination. 
The absence of vaccination among Korhogo’s indigenous students could be ex-
plained by the use of traditional medicine, an endogenous practice widely used by 
Korhogo’s indigenous populations to treat or prevent infectious diseases [35]. 

The main reasons given by non-vaccinated students for not vaccinating against 
meningitis were lack of information on the existence of a vaccine against this dis-
ease, and neglect of vaccination. The results obtained in this study should be 
brought to the attention of the Korhogo health authorities in general, and the head 
of the Korhogo branch of the Institut National de l’Hygiène Publique (INHP) in 
particular, where meningitis vaccination is carried out for young people and 
adults, with a view to organizing information and awareness campaigns in the 
public and private universities of the Korhogo region. Epidemiological studies, in 
particular those carried out by the Institut de Veille Sanitaire (InVS), have shown 
that effective awareness campaigns, providing a good understanding of diseases 
with epidemic potential, increase people’s adherence to vaccinations against these 
diseases [36]. 

Lack of financial means was cited by less than 5% of unvaccinated students. 
Although this proportion is low, it highlights the need to make vaccination more 
accessible, in particular by providing free or subsidized vaccines for students, the 
majority of whom do not benefit from financial subsidies. In Côte d’Ivoire, the 
meningitis vaccine costs 6000 FCFA (around £9.2) and lasts for 3 years, renewable. 
This polyvalent vaccine protects against N. Meningitidis serotypes A, C, Y and 
W135. A study carried out in West Africa showed that the elimination of eco-
nomic barriers significantly improved vaccination coverage rates [37]. 

The neglect of vaccination mentioned by 18% of students reflects a problem of 
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perceptions about vaccination. This neglect of vaccination could be resolved by 
more targeted communication campaigns, explaining the benefits of the vaccine. 
Studies have shown that clear messages, combined with the involvement of local 
health actors and community leaders, can reduce fears and increase vaccination 
rates [38] [39]. The results of this study are in line with those achieved in other 
countries of the “meningitis belt” in sub-Saharan Africa. In these regions, a com-
bination of factors such as lack of awareness, cultural beliefs and economic barri-
ers account for low vaccination rates [37]. Mass vaccination campaigns, combined 
with health education programs in universities, have often reversed this trend. A 
study carried out in Niger showed that a free vaccination campaign, combined 
with information sessions in universities, increased the vaccination coverage rate 
from 20% to 70% within six months [40]. 

Our study may have limitations linked to recall and information bias, due to 
certain answers calling on the memory of respondents, such as the meningitis vac-
cination status of students, which could affect our results. To minimize this bias, 
in our study we considered a student to have been vaccinated against meningitis 
if he or she stated that he or she had been vaccinated in a health facility of the 
Institut National d’Hygiène Publique (INHP) or by an INHP mobile team using 
an advanced vaccination strategy. Indeed, the INHP is the structure of the Minis-
try of Health and Public Hygiene and Universal Health Coverage (MSHP-CMU) 
in Côte d’Ivoire authorized to vaccinate young people, adults and the elderly 
against meningitis. Bias was also minimized by using a questionnaire corrected 
and validated by an INHP public health specialist, then pre-tested on 10% of the 
sample for questionnaire quality control. Finally, we carried out a multivariate 
analysis using logistic regression, which enabled us to identify the significant fac-
tors explaining meningitis vaccination coverage among UPGC Korhogo students, 
and to control for confounding factors. 

However, despite the potential biases in this study, our results are valuable for 
informing public health actors at national level and in the Korhogo region in par-
ticular, to guide strategies for the prevention and control of meningitis in univer-
sity settings in Côte d’Ivoire. 

To improve students’ knowledge of meningitis, we recommend that the Institut 
National d’Hygiène Publique (INHP) in Korhogo organize information and aware-
ness campaigns on meningitis at the Université Peleforo Gon Coulibaly, in collab-
oration with university departments and student associations. These campaigns 
are expected to include interactive sessions, visual teaching aids and testimonials 
from students vaccinated against meningitis. To promote meningitis vaccination, 
vaccination days should be organized on the university site in partnership with 
local health authorities. This vaccine should be free or subsidized to enable a large 
number of students to be vaccinated against meningitis. Finally, it is essential to 
combat misinformation about vaccination through awareness campaigns, by dis-
seminating clear, scientifically-validated messages and training student ambassa-
dors responsible for relaying this information to their community. 
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7. Conclusion 

The assessment of knowledge and vaccination coverage against meningitis among 
students at the Université Peleforo Gon Coulibaly (UPGC) in Korhogo identified 
the main factors explaining the low rate of vaccination against this disease. These 
include students’ poor knowledge of meningitis and lack of information on the 
vaccine against this disease. This study shows the need to intensify information 
and awareness campaigns on meningitis in university environments in Côte 
d’Ivoire in general, and in Korhogo in particular, to reinforce strategies to combat 
this potentially epidemic disease. 
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