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Abstract 
Background: Respiratory infections are a major public health problem, par-
ticu-larly in northern Côte d’Ivoire. The objective of this study is to determine 
the prevalence of respiratory infections and to analyze the knowledge, atti-
tudes, and practices of the population of Korhogo. Methods: This is a cross-
sectional, descriptive study. The survey was conducted in July 2025 (rainy sea-
son) and January 2026 (dry season) among 430 residents of the city of Korhogo, 
selected using a mixed sampling method (convenience and simple random 
sampling). The data were analyzed using R software version 4.3.3, and statis-
tical tests were performed at a 5% significance level. Results: The overall prev-
alence of respiratory infections was 22% (95% CI: 17.8 - 25.8). During the 
rainy season (July 2025), the prevalence was 13%, while during the dry season 
(January 2026), it was 30%. The knowledge assessment showed that the ma-
jority (96%) of respondents had good knowledge about respiratory infections, 
with an average score of 4/5. With regard to attitudes and practices, nearly 
43% of respondents reported purchasing medications directly from a phar-
macy at the onset of illness, while 52.1% indicated that they would visit a 
health center in the event of severe respiratory infections. The assessment of 
practices and attitudes revealed that more than half of respondents (52%) 
adopted practices and attitudes considered acceptable to good regarding res-
piratory infections, with an average score of 2.6/5. Conclusion: These findings 
underscore the need to strengthen public awareness, prevention, and epide-
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miological surveillance in order to reduce the incidence of respiratory infec-
tions in Korhogo. 
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Korhogo, Côte d’Ivoire 

 

1. Introduction 

An infection is considered “respiratory” when it affects one of the structures that 
make up the respiratory system, namely the nose, ears, throat, larynx, trachea, 
bronchi, or lungs [1]. Respiratory infections affect millions of people worldwide 
each year and constitute a major public health problem [2]. In temperate zones, 
they are more common in winter, with approximately 15% to 25% of the popula-
tion affected during epidemic periods. In tropical regions, respiratory infections 
are more consistent throughout the year, with infection rates 20% to 40% higher 
due to the hot and humid climate, which facilitates the survival and transmission 
of pathogens [3]. 

The world is increasingly confronted with seasonal influenza, which affects 5 to 
10% of the global population each year, peaking between November and March 
in the Northern Hemisphere [4]. However, lower respiratory tract infections re-
main one of the leading causes of infectious mortality. In 2023, they caused ap-
proximately 2.5 million deaths worldwide [5] [6]. 

In Africa, according to the World Health Organization (WHO), acute respira-
tory infections (ARIs) cause approximately 800,000 deaths among children each 
year. Low- and middle-income countries bear a disproportionately high burden 
of morbidity and mortality caused by respiratory diseases [7]. Respiratory infec-
tions primarily affect children under five, as well as the elderly, and are strongly 
influenced by environmental, climatic, and socioeconomic factors [6] [8]. 

In Côte d’Ivoire, respiratory infections are among the leading causes of hospital 
and health center visits, following malaria and diarrheal diseases [9]. In 2020, the 
number of acute respiratory infection cases in the country’s general population 
was 1,448,754, with an incidence of 54.77 cases per 1000 inhabitants. In the Korhogo 
health district, 41,183 cases of respiratory infections were recorded in the general 
population that same year, representing an incidence of 60.7 per 1000 inhabitants, 
which is higher than the national average [9]. 

Despite the high incidence of respiratory infections in the Korhogo health dis-
trict, our understanding of the factors driving the transmission of respiratory dis-
eases among the population remains limited. 

The objective of this study is to determine the prevalence of respiratory infec-
tions and to analyze the knowledge, attitudes, and practices of the population of 
Korhogo, with the aim of guiding public health strategies and contributing to the 
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reduction of associated morbidity and mortality. 

2. Methodology 
2.1. Study Area 

The study was conducted in the city of Korhogo, located in northern Côte d’Ivoire. 
Korhogo is the capital of the Poro region (Figure 1). It is located approximately 
635 km from Abidjan, the economic capital of Côte d’Ivoire. The population of 
Korhogo is estimated at over 400,000 [10]. The climate is of the Sudanese tropical 
type, characterized by two main seasons: a dry season dominated by the harmat-
tan, occurring from November to April, and a rainy season that runs from May to 
October. Average annual precipitation ranges from 1100 to 1300 mm. Tempera-
tures are relatively high throughout the year, with an annual average of approxi-
mately 26˚C to 27˚C [11] [12]. 

 

 
Figure 1. Map of the Poro region, including Korhogo, the study area [13]. 
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2.2. Study Design and Study Period 

This is a cross-sectional, descriptive study conducted in July 2025 (rainy season) 
and January 2026 (dry season) in the city of Korhogo. Data for the rainy season 
were collected from July 1 to 18, 2025, and data for the dry season from January 7 
to 24, 2026. 

2.3. Study Population, Inclusion and Exclusion Criteria 

The study population consisted of residents of the city of Korhogo. Thus, anyone 
who had lived in the city of Korhogo for at least six (6) months and was 12 years 
of age or older was included in the study. The decision to include individuals aged 
12 and older was based on the fact that, starting at this age, people are generally 
capable of understanding and communicating effectively to answer questions re-
garding their health status, knowledge, attitudes, and practices related to respira-
tory infections. Conversely, individuals under the age of 12 and anyone aged 12 
or older who was unable to understand and communicate effectively to answer 
questions were excluded from the study. 

3. Sampling 

The sample size (n) used for this study was calculated using the following formula 
[14]:  

( )2 21n z p p e= ∗ − ,  

where: 
n: minimum sample size; 
z: confidence level: 1.96 for a 95% confidence level; 
p: expected proportion of respiratory infections: a maximum value of 50% was 

used; 
e: margin of error: set at 5%. 
Using this formula, a minimum sample size of 384 individuals was obtained. 

To account for non-responses, this size was increased by 5% and rounded up to 
410. 

3.1. Data Collection Tools 

A physical questionnaire was developed and sent to public health experts at the 
National Institute of Public Hygiene in Abidjan for review and validation. The 
survey form was made available online via the Kobotoolbox application and ex-
ported to the Kobocollect application for electronic data collection using an An-
droid smartphone. The questionnaire was structured into three main sections, 
namely: 

1) Sociodemographic characteristics of respondents: This section of the ques-
tionnaire focused on the respondents’ gender, age, educational level, and occupa-
tion. 

2) Knowledge, attitudes, and practices regarding respiratory infections: This 
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section focused on respondents’ knowledge of respiratory infections specifically, 
the causative agents, main symptoms, and modes of transmission, as well as their 
attitudes and practices in the event of respiratory infections. 

3) Prevalence of respiratory infections: This section focuses on cases of respir-
atory infections reported by respondents during the seven (7) days preceding the 
survey. In fact, we included all cases of respiratory infections as defined in the case 
definition [15], with the exception of asthma cases, which are chronic, non-infec-
tious respiratory conditions most often caused by allergies or environmental fac-
tors [16]. 

3.2. Data Collection 

A pilot survey was conducted from June 15 to 18, 2025, with 40 participants rep-
resenting 10% of the sample size in a village located near the city of Korhogo. This 
preliminary phase aimed to test the electronic questionnaire, identify and correct 
any errors, and familiarize the interviewer with the use of the KoboCollect app. 
Data collection relied on a mixed-methods sampling approach, combining con-
venience sampling and simple random sampling [13] [17]. Survey locations were 
selected in the 13 major neighborhoods of the city of Korhogo using stratified 
sampling, taking into account the density of foot traffic in each neighborhood. 
Several collection points were thus chosen to ensure better representativeness of 
the study population. 

Participants were recruited at these various high-traffic locations in the 
morning between 10 a.m. and 12 p.m. and in the afternoon between 4 p.m. and 
6 p.m. Any person presents at the site who agreed to participate in the study, 
after providing oral informed consent, could be interviewed. In total, 33 people 
were surveyed in each district across both surveys. When a group of people (two 
or more) was present at the survey site, a single person was randomly selected 
to participate in the survey. To do this, each individual in the group was assigned 
a number, and a simple random draw was conducted to select the participant. 
The average time required to complete the questionnaire was between 5 and 7 
minutes. 

3.3. Data Processing and Analysis 

The data were analyzed using R software (version 4.3.3). Proportions and confi-
dence intervals (95% CI) for the various variables were calculated, as well as the 
prevalence of respiratory infections. The assessment of respondents’ knowledge, 
attitudes, and practices regarding respiratory infections was conducted by calcu-
lating scores [13]. 

Thus, a correct answer to a question was worth 1 point, and an incorrect answer 
was worth 0 points. The “knowledge” section was worth a total of 5 points, as was 
the “attitudes and practices” section. A total score of strictly less than 3 points for 
knowledge, as well as for attitudes and practices, was considered low. Conversely, 
a total score of 3 points or more for knowledge, as well as for attitudes and prac-
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tices, was considered acceptable or good. The internal consistency of the knowledge 
scale, as well as that of the attitudes and practices scale, was assessed using the 
Kuder-Richardson coefficient (KR-20). The coefficient obtained was α = 0.84, in-
dicating good internal consistency and thus confirming the validity of the scale as 
a reliable tool for measuring respondents’ knowledge, attitudes, and practices re-
garding respiratory infections. The chi-square (χ2) test with a 5% significance level 
was performed to compare the different proportions. 

4. Ethical Considerations 

Verbal informed consent was obtained from each respondent before they an-
swered the questions. Prior to the survey, each respondent was informed of the 
purpose of the study and that their participation was voluntary. All respondents 
were assured that the data collected during the study would remain anonymous 
and strictly confidential. Official ethical approval was not required under local 
regulations for the conduct of the study. 

5. Results 
5.1. Sociodemographic Characteristics of Respondents in Korhogo 

Table 1 summarizes the sociodemographic characteristics of respondents in the 
survey on respiratory infections in the city of Korhogo. A total of 430 people were 
surveyed, including 276 men (64.2%) and 154 women (35.8%). The minimum and 
maximum ages of the respondents were 15 and 42 years, respectively, with a me-
dian age of 21 years. The majority (75%) of respondents were under 25 years of 
age. Schoolchildren and students constituted more than half (85.3%) of the re-
spondents. 

 
Table 1. Sociodemographic characteristics of respondents in the city of Korhogo regarding 
respiratory infections in July 2025 and January 2026. 

Variables (n, %) 95% CI percentages 

Gender   

Male 276 (64.2) 59.5 - 68.7 

Female 154 (35.8) 31.3 - 40.5 

Total 430 (100)  

Age group (years)   

15 - 19 160 (37.2) 32.6 - 42.0 

20 - 24 163 (37.9) 33.3 - 42.7 

25 - 29 85 (19.8) 16.1 - 23.9 

30 - 34 15 (3.5) 2.0 - 5.7 

≥35 07 (1.6) 0.7 - 3.3 

Median age (range) 21 (15 - 42)  

Total 430 (100)  
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Continued 

Levels of education   

No level 45 (10.5) 7.7 - 13.8 

Middle School/High School 196 (45.6) 40.8 - 50.4 

University 189 (44.0) 39.2 - 48.8 

Total 430 (100)  

Occupations   

Students 367 (85.3) 81.6 - 88.6 

Civil servants/Business owners 30 (7.00) 4.8 - 9.8 

Unemployed 33 (7.7) 5.3 - 10.6 

Total 430 (100)  

5.2. Knowledge, Attitudes, and Practices of Respondents in 
Korhogo Regarding Respiratory Infections 

5.2.1. Respondents’ Knowledge of Respiratory Infections 
The majority (98%) of respondents were unaware of the pathogens responsible for 
respiratory infections. Among the respiratory infections reported by respondents, 
nasopharyngitis (the common cold) was the most common (50.2%), followed by 
influenza (38.4%), while COVID-19 accounted for a smaller proportion (11.4%). 

The main symptoms of respiratory infections cited by respondents were, in or-
der, the common cold and runny nose (40.7%), general fatigue (20.7%), and cough 
(15%). The main causes of respiratory infections reported by respondents were 
exposure to dust (66.5%) and unpleasant odors (15.6%). Regarding prevention, 
the majority (67.2%) of respondents recommended wearing a mask (face cover-
ing). An assessment of respondents’ knowledge levels showed that the majority 
(96.5%) had good knowledge of respiratory infections, with an average score of 
4/5 (Table 2). 

 
Table 2. Knowledge of respondents in the city of Korhogo regarding respiratory infections 
in July 2025 and January 2026. 

Variables (n, %) 
95% CI  

percentages 

Pathogens   

Microbes (viruses, bacteria) 10 (2.3) 1.1 - 4.2 

Doesn’t know 420 (97.7) 95.8 - 98.9 

Total 430 (100)  

Common respiratory infections   

Nasopharyngitis (common cold) 216 (50.2) 45.4 - 55.1 

Influenza 165 (38.4) 33.8 - 43.2 

COVID-19 49 (11.4) 8.6 - 14.8 

Total 430 (100)  
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Continued 

Main symptoms   

Cough 64 (14.9) 11.7 - 18.6 

Colds and runny noses 185 (43.0) 38.3 - 47.9 

General fatigue 89 (20.7) 17.0 - 24.8 

Sore throat 29 (6.7) 4.6 - 9.5 

Headaches 63 (14.7) 11.4 - 18.4 

Total 430 (100)  

Possible causes of respiratory infections   

Exposure to moisture/cold 36 (8.4) 5.9 - 11.4 

Exposure to fumes (cooking, industrial, etc.) 18 (4.2) 2.5 - 6.5 

Exposure to dust 286 (66.5) 61.8 - 71.0 

Exposure to unpleasant odors 67 (15.6) 12.3 - 19.4 

Other causes of respiratory infections* 23 (5.3) 3.4 - 7.9 

Total 430 (100)  

Prevention of respiratory infections   

Good personal hygiene (hand washing) 39 (9.1) 6.5 - 12.2 

Avoid breathing in smoke/Avoid smoking 26 (6.0) 4.0 - 8.7 

Avoid coming into contact with a contaminated 
person or object 

22 (5.1) 3.2 - 7.6 

Avoid breathing in dust 38 (8.8) 6.3 - 11.9 

Wear a mask (face covering) 289 (67.2) 62.5 - 71.6 

Other preventive measures† 16 (3.7) 2.1 - 6.00 

Total 430 (100)  

Level of knowledge about respiratory infections   

Poor knowledge (score < 3 points) 00 (0) 0 - 0.9 

Acceptable knowledge (score = 3 points) 15 (3.5) 2.0 - 5.7 

Good knowledge (score > 3 points) 415 (96.5) 94.3 - 98.0 

Total 430 (100)  

Average score of respondents 3.98/5  

Note: *Other causes of respiratory infections mentioned by respondents: exposure to hu-
midity, heredi-tary/genetic conditions, exposure to microbes (viruses/bacteria); †Other pre-
ventive measures mentioned by respondents: ventilating the rooms in the house, getting vac-
cinated, coughing and/or sneezing into the crook of the elbow or into a tissue, and eating 
clean food. 

5.2.2. Respondents’ Attitudes and Practices Regarding Respiratory 
Infections 

The majority of respondents (67.6%) reported either paying for medications di-
rectly at a pharmacy (42.8%) or visiting a health center (24.8%) when the first symp-
toms of respiratory infections appeared. However, when the respiratory illness lasts 
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several days, most (52.1%) of those surveyed reported going to a health center or 
hospital. Nearly half of those surveyed (48.3%) reported having no specific habits 
or practices when they were unable to sleep at night due to a cold. However, 34.4% 
of respondents reported applying shea butter or Mentholatum to their nose. Less 
than half (34.2 %) of those surveyed said they always or often wear a face mask 
when they have a respiratory infection. More than half of the participants (64 %) 
reported washing their hands only sometimes or rarely after coughing or sneezing 
when they had a respiratory infection. The assessment of practices and attitudes 
revealed that more than half of respondents (52%) adopted practices and attitudes 
considered acceptable to good regarding respiratory infections, with an average 
score of 2.6/5 (Table 3). 

 
Table 3. Attitudes and practices of respondents in Korhogo regarding respiratory infec-
tions in July 2025 and January 2026. 

Variables (n, %) 
95% CI 

percentages 

What do you do when you feel the first signs of a 
respiratory infection? 

  

I’m going to the hospital/health center 107 (24.8) 20.9 - 29.3 

I buy medicine at the pharmacy 184 (42.8) 38.1 - 47.6 

I buy Chinese medicine/from street vendors 91 (21.2) 17.4 - 25.3 

It doesn’t do anything 24 (5.6) 3.6 - 8.2 

Other attitudes and practices* 24 (5.6) 3.6 - 8.2 

Total 430 (100)  

What do you do when you can’t sleep at night 
because you have a cold? 

  

I apply shea butter/Mentholatum inside my nose 148 (34.4) 29.9 - 39.1 

I eat ginger/drink tea 57 (13.3) 10.2 - 16.8 

It doesn’t do anything 208 (48.3) 43.6 - 53.2 

Other attitudes and practices† 17 (4.0) 2.3 - 6.3 

Total 430 (100)  

What do you do when a respiratory illness lasts for 
several days? 

  

I’m going to the hospital/health center 224 (52.1) 47.3 - 56.9 

I use traditional medicines 97 (22.5) 18.7 - 26.8 

I buy medicine at the pharmacy 53 (12.3) 9.4 - 15.8 

I take medication at home 39 (9.1) 6.5 - 12.2 

Other attitudes and practices‡ 17 (4.0) 2.3 - 6.3 

Total 430 (100)  

If you have a respiratory infection, 
do you wear a face mask? 
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Continued 

Always 55 (12.8) 9.8 - 16.3 

Often 92 (21.4) 17.6 - 25.6 

Sometimes 121 (28.1) 23.9 - 32.6 

Rarely 162 (37.7) 33.1 - 42.4 

Total 430 (100)  

If you have a respiratory infection, do you wash your 
hands after coughing or sneezing? 

  

Always 57 (13.3) 10.2 - 16.8 

Often 98 (22.7) 18.9 - 27.1 

Sometimes 116 (27.0) 22.8 - 31.4 

Rarely 159 (37.0) 32.4 - 41.7 

Total 430 (100)  

Level of attitudes and practices regarding respiratory 
infections 

  

Inappropriate attitudes and practices 
(score < 3 points) 

206 (47.9) 43.1 - 52.7 

Acceptable attitudes and practices 
(score = 3 points) 

148 (34.4) 29.9 - 39.1 

Good attitudes and practices (score > 3 points) 76 (17.7) 14.2 - 21.6 

Total 430 (100)  

Average score for respondents’ attitudes and practices 2.60/5  

Note: *Other behaviors and practices mentioned by respondents: use of traditional medi-
cines, self-medication (use of over-the-counter medications found at home), consumption 
of ginger or herbal tea; †Other behaviors and practices mentioned by respondents: use of 
nasal decongestants, breathing through the mouth, use of traditional medicines; ‡Other 
behaviors and practices mentioned by respondents: consumption of ginger and/or herbal 
tea, application of shea butter and/or Mentholatum to the nose. 

5.3. Prevalence of Respiratory Infections in the City of Korhogo 

Table 4. Prevalence of respiratory infections in the city of Korhogo in July 2025 and January 2026. 

Variables 

July 2025 
(Rainy season) 

January 2026 
(Dry season) p 

Combined data for 
both seasons 

n (%) n (%) n (%) 

Have you had a respiratory infection in the seven (7) 
days prior to this questionnaire? 

    

Yes 27 (13.0) 66 (30.0) 0.001 93 (21.6) 

No 183 (87.0) 154 (70.0) 0.153 337 (78.4) 

Total 210 (100) 220 (100)  430 (100) 
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The overall prevalence of respiratory infections among respondents in the city 
of Korhogo in 2025 and 2026 was 21.6% (95% CI: 17.8 - 25.8). During the rainy 
season (July 2025), the prevalence was 13% (95% CI: 8.6 - 18.2), and during the 
dry season, it was 30% (95% CI: 24.0 - 36.5). There is a statistically significant 
difference (p-value = 0.001) between the prevalence of respiratory infections in 
Korhogo during the two climatic seasons (Table 4). 

6. Discussion 

Respiratory infections are a major public health problem, particularly in Korhogo 
[11]. The objective of this study is to determine the prevalence of respiratory in-
fections and to analyze the knowledge, attitudes, and practices of the population 
of Korhogo. 

Three-quarters (75%) of the population surveyed in the city of Korhogo con-
sisted mainly of young students, with a median age of 21, reflecting the demographic 
structure of this city and, more broadly, that of urban areas in Côte d’Ivoire [10]. 
This predominance of young adults is likely to facilitate the transmission of res-
piratory infections due to the close contact observed in schools and universities, 
as well as high social mobility, as reported in a study conducted in sub-Saharan 
Africa [18]. 

Although nearly all (98%) of the respondents were unaware of the pathogens 
responsible for respiratory infections, the overall level of knowledge about this dis-
ease was deemed satisfactory, suggesting that knowledge of respiratory infections is 
primarily viewed from an environmental rather than a biological perspective. 
Dust and unpleasant odors were cited by the majority (82%) of respondents as the 
main causes of respiratory infections, which is consistent with the climatic context 
of Korhogo, characterized by recurring episodes of the harmattan. Previous stud-
ies have shown that in many African urban settings, people associate respiratory 
diseases with visible environmental factors, such as dust or smoke, rather than 
with invisible microbial agents [19] [20]. The overall assessment of practices and 
attitudes shows that 52% of participants scored at an acceptable to good level, with 
an average score of 2.6 out of 5. Although this result indicates that a slight majority 
of respondents exhibit relatively favorable behaviors, the average score remains 
moderate and highlights significant room for improvement. This situation could 
be explained by the combined influence of the level of health education, sociocul-
tural beliefs, access to health services, and individual perceptions of the risk asso-
ciated with respiratory infections. 

The overall prevalence of respiratory infections among respondents in Korhogo 
was estimated at 22%. On a seasonal basis, prevalence rates were 13% and 30% 
during the rainy season and dry season, respectively. The significant difference in 
prevalence between these seasons (p-value = 0.001) underscores the decisive role 
of climatic conditions in the occurrence of respiratory infections.  

The dry season in January in northern Côte d’Ivoire in general, and in Korhogo 
in particular, is characterized by relatively low temperatures, low humidity, and 
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high dust concentrations associated with the harmattan, a dry, dusty wind that 
creates an environment conducive to respiratory tract irritation [21] [22]. The 
prevalence of respiratory infections in the city of Korhogo was twice as high dur-
ing the dry season (30%) as during the rainy season (13%). Our findings are con-
sistent with those of other studies conducted in West Africa. A study conducted 
in Nigeria showed that hospitalizations for certain respiratory illnesses were sig-
nificantly more frequent during the dry season than during the rainy season 
[23]. 

Our study has certain limitations, including the possibility of recall bias and 
reporting bias. Indeed, some of the data collected relied on the respondents’ mem-
ories, particularly regarding their history of respiratory infections, which may 
have influenced the results. However, to reduce recall bias regarding participants’ 
history of respiratory infections, the information collected focused only on epi-
sodes of respiratory infections that occurred during the seven days prior to the 
survey. Furthermore, biases were minimized through the use of a questionnaire 
revised and validated by public health specialists, which was then pre-tested on 
10% of the sample for quality control purposes. Furthermore, recruitment in pub-
lic places during the day, the high concentration of young students, and the lack 
of clinical confirmation limit the generalizability of the results to the entire popu-
lation of Korhogo. 

Despite the potential biases in this study, our findings highlight an urgent need 
to strengthen public health education and call for climate considerations to be 
incorporated into the epidemiological surveillance of respiratory infections in 
Korhogo. 

7. Conclusion 

This study estimated the prevalence of respiratory infections and analyzed the 
knowledge, attitudes, and practices of the population in Korhogo regarding this 
disease. The observed seasonal variation, characterized by a higher prevalence 
during the dry season, highlights the decisive influence of environmental factors 
such as the harmattan and dust. Although generally considered satisfactory, the 
population’s knowledge remains more focused on environmental causes than on 
biological agents. These results underscore the need to strengthen health educa-
tion efforts and to incorporate climatic factors into strategies for the prevention 
and epidemiological surveillance of respiratory infections in Korhogo. 
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