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ABSTRACT 
	
Background: Global outbreaks of emerging infectious diseases, such as coronavirus disease 2019 (COVID-19), can overwhelm health systems—especially in resource-limited countries. In Cameroon, COVID-19 containment efforts relied on case management (diagnosis and treatment) and enhanced personal preventive measures. However, public compliance with these measures largely depends on people’s knowledge, attitudes, and practices (KAP) regarding the disease. 
Aim: This study assessed the KAP of Cameroonians toward COVID-19 following the implementation of the country’s initial preventive measures.
Methodology: A cross-sectional web-based survey was conducted from April 1st to 20th, two weeks after the introduction of COVID-19 prevention measures in Cameroon. Due to physical distancing requirements during the pandemic, an in-person national survey was not feasible; data collection was therefore conducted online. Participants were recruited via social media platforms, specifically WhatsApp and Facebook. Data were collected anonymously using a pre-tested semi-structured questionnaire. The questionnaire addressed the following areas: sociodemographic characteristics, knowledge of COVID-19, attitudes towards COVID-19 and COVID-19-related practices. 

Results: A total of 910 respondents participated in the study. Only 38.1% had previously heard of coronavirus-related diseases before the COVID-19 outbreak. Most respondents scored at a "fair" level across the KAP modules. Multiple linear regression analysis identified knowledge and attitude scores as significant predictors of practice scores. Additionally, specific demographic groups—participants under 20 years old, students, the unemployed, and those in unskilled occupations—were significantly associated with lower KAP scores.
Conclusion: Improving public health communication and tailoring interventions to specific population groups are critical for enhancing adherence to preventive measures and controlling the spread of infectious diseases like COVID-19 in resource-constrained settings. These findings offer a foundation for designing targeted responses to future outbreaks and pandemics
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1. INTRODUCTION 
The coronavirus disease (COVID-19) is an infectious disease caused by severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) (Gorbalenya et al, 2020; Peeri et al, 2020). It affects millions of people around the world, constantly fuels debate in the scientific community and remains a serious worry for health authorities (WHOa, 2020). Since its emergence in December 2019 in Wuhan city, Hubei province of China, the virus has continued to spread at an impressive speed, increasing in the number of cases and deaths from day to day. As of May 28th, 2020, up to 5,593,631 confirmed cases and 353,334 deaths associated with COVID-19 have been reported across countries affected by the pandemic (WHOb, 2020). COVID-19 has spread far more widely in the community than earlier viral outbreaks such as severe acute respiratory syndrome (SARS) in 2003, H1N1 influenza in 2009, and Middle East respiratory syndrome (MERS) in 2012 and 2015. COVID-19's extremely contagious nature, even throughout the incubation period, favours the gradual and rapid transmission of SARS-CoV-2 (the virus that caused the COVID-19 outbreak) from person to person via respiratory droplets and contact, as asymptomatic people are unaware of their infection (Thomas & Suresh, 2022). 
Coronaviruses are enveloped non-segmented positive-sense RNA viruses that belong to the Nidovirales order, Coronaviridae family (Gorbalenya et al, 2020; Siddell et al, 2019). Due to its pathogenic and highly contagious nature, the virus causes infections in humans manifested by fever, cough, shortness of breath and difficulty breathing (Poutanen et al, 2020). In more severe cases, the infection can cause pneumonia, severe acute respiratory syndrome (SARS) and kidney failure (Huang et al, 2020). In general, a healthy person is contaminated by coming into contact with projections (buccal and/or nasal) from an infected person or while touching surfaces accidentally contaminated by the virus (Guo Y-R, 2020). In almost past hundred years of the history of human civilisation, no such event was successful in creating such widespread destruction for billions of people in one stroke.  More than two million people have lost their lives owing to the medical complications created by COVID-19 (Khambra & Chakole, 2021). 
Like other continents, Africa did not escape the COVID-19 pandemic, and in May 2020, 65,956 cases and 1,846 deaths were reported across the continent (WHOa, 2020). This balance sheet increased to 27.4 million by November 2022. At the beginning of the pandemic, a vast majority of governments around the world, including those in Africa, were increasing awareness campaigns to curb the spread of the disease.
Cameroon, like many countries in the world, was not spared by the COVID-19 pandemic. Since its very first COVID-19 positive case was identified in the capital city (Yaoundé) on March 6th 2020, the disease continued to spread over the ten regions of the country, and by May 28th, a total of 5,436 confirmed cases and 177 deaths had been reported (WHOb, 2020). In response to the emergence of the COVID-19 pandemic in the country, the government developed a strategic plan and, on March 17th 2020, implemented a series of preventive measures to contain the spread of COVID-19 (Ngute, 2020). These included the closing of the country borders, promoting public knowledge about COVID-19 through mass media, clinical management of suspected and confirmed cases, contact tracing and respect of hygiene measures recommended by the World Health Organisation (WHO) such as regular hand washing, social distancing and wearing of face masks in public places. However, as with many community health problems, the knowledge, attitudes and practices (KAP) of the population play a major role in the compliance with control measures. Moreover, there was little evidence-based information on the Cameroonians’ awareness of COVID-19. The Janssen vaccine was the most widely administered, and at that time, notable gender and geographical disparities in vaccine uptake were observed in the country (Cheuyem et al., 2025).
It is well known that a confused understanding and negative attitudes towards emerging communicable diseases may lead to unnecessary worries, excessive panic and even chaos, which could hamper the proper management of the disease (Blendon et al, 2004). For instance, during the SARS epidemic from 2002 to 2004, misconceptions and excessive panic among Chinese citizens with regard to SARS led to public resistance to comply with the suggested preventive measures, thus contributing to the rapid spread of SARS and, as a result, a health crisis which made China to become one of the worst-hit countries (Lau et al, 2003).
The aim of this study, therefore, was to evaluate and categorise the KAP of Cameroonian residents regarding COVID-19 during the implementation period of the first series of preventive measures, from April 1st to 20th, 2020, in order to identify evidence-based gaps requiring targeted interventions for COVID-19 and any future pandemics.
 

2. Materials and Methods 
2.1 Study setting
 At the onset of this study, Cameroon had a total number of five confirmed imported COVID-19 cases (MINSANTE, 2020; WHO, 2019). Although no signs of local outbreaks of COVID-19 had been recorded in the country, the government communicated to the population a first series of appropriate actions to prevent the spread of the virus in Cameroon (Ngute, 2020). This study was conducted from April 1st to 20th, exactly two weeks after the start of the COVID-19 preventive measures’ implementation in Cameroon. 
2.2 Study design and participants
This study was a cross-sectional baseline survey. Data was collected online because it was not feasible to carry out a community-based national survey due to limitations in physical contact during the COVID-19 health crisis. Using the Google Forms (Google LLC, Mountain View, CA, USA), the authors designed a one-page recruitment form which was further shared via an access link through "WhatsApp", "Facebook" and other social media platforms. Respondents were invited to further share the link with their relatives and friends to increase the scope of the survey. Questionnaires were sent out in English and French, the two official languages of Cameroon, and each began with an introductory statement explaining the aim of the study, the voluntary nature of participation and declaration of confidentiality. Participants who agreed to participate in the study were of Cameroonian nationality and aged 18 years or more. Although our primary target population was Cameroonians permanently residing in regional capitals of the country, residents of other towns of Cameroon and Cameroonians living outside their home country were eligible for this study if they were willing to participate. A probability proportional to size (PPS) sampling method was used in this study (Skinner, 2016).
2.3 Study instrument and data collection
 Data was collected anonymously using a pre-tested semi-structured questionnaire. The questionnaire addressed the following areas: sociodemographic characteristics (sex, age, marital status, educational background, occupation, place of current residence), knowledge of COVID-19, attitudes towards COVID-19 and COVID-19-related practices. The KAP checklist consisted of twenty-three questions, amongst which ten concerned knowledge about COVID-19, eight concerned people’s attitudes with respect to COVID-19 and five concerned practices of participants. Scientific bases for the development of questions about the novel COVID-19 came from literature consultation and review available on the topic, specifically publications by WHO, the Africa Centre for Disease Control (Africa CDC), the Ministry of Public Health in Cameroon, scientists and practitioners. The questionnaire was made available online for a period of three weeks.
2.4 Statistical analysis
For statistical examination of the data, the online platform automatically generated descriptive statistics on the main page. Merged individual data could therefore be downloaded as an Excel spreadsheet and exported to the Statistical Package for Social Sciences software, version 20.0.0 (IBM® SPSS Inc., Chicago, IL) for statistical analysis. The analysis of the KAP modules was performed using the scalar-scoring method (Zdenec, 2011). There were two types of questions. Those having two possible answers were given 1 point for a correct response and zero for a wrong or uncertain response. The other type of questions had 3 levels of scores, 0, 1 and 2 representing the appropriate level of answers. The knowledge scale ranged from 0 to 13 points, the attitude scale from 0 to 9 points, and the practice scale from 0 to 8 points, giving a total of 30 points as the highest score obtained for the entire questionnaire. The scores were further categorised into Poor, Fair and Good as follows: knowledge (Poor: 0→5 points; Fair: 6→9 points; Good: 10→13 points); attitude (Poor: 0→3 points; Fair: 4→6 points; Good: 7→9 points); practice (Poor: 0→3 points; Fair: 4→6 points; Good: 7→8 points). All the categorical variables were presented as frequencies and percentages, and all the continuous variables were shown as Mean ± Standard Deviation (SD). Normality of data was tested using the Kolmogorov-Smirnov test. Descriptive and inferential statistics involved Chi-square test (χ2), One Sample Independent t-test, One Way ANOVA, binary and multivariate linear regression. For each test, a p-value < 0.05 was considered statistically significant.
3. results and discussion

Sociodemographic characteristics of the study population
The survey was available online for three weeks, from April 1st to 20th, 2020. The link was visited 976 times. After excluding sixty-six questionnaires, which were either duplicates or empty, the final sample consisted of 910 respondents. Of these, 485 (54.2%) were males and 410 (45.8%) were females. Fifteen participants did not disclose their gender. Respondents ranged from 18 to 66 years, with the majority aged between 20 and 39 years (62.7%). Almost half (48.9%) of the respondents were single, and 85.3% had "University" as their educational background. Three hundred and forty-eight (44.3%) were in Managerial, Professional or Technical occupations, and 715 (85%) resided in one of the Cameroonian cities where positive COVID-19 cases had been identified within the study period (Table 1). Overall, participants obtained a Fair level of COVID-19 KAP scores. There was no difference in terms of knowledge and attitude scores based on participants’ gender. However, a significant difference was noted in terms of the practice score (χ2 test: p = 0.009).



	[bookmark: _Ref41222769]Table 1: Demographic profile of study participants. Notes: Numbers do not always add up to 910 because of missing responses; Marital status "Others" included Divorced, Cohabiting and Separated; Place of current residence: here are primarily listed the cities were COVID-19 infected patients were identified.

	Variables 
(responses’ rate in %)
	Characteristics
	Gender (98.4%)
	Total
	P

	
	
	Male
	Female
	
	

	
	
	485 (54.2%)
	410 (45.8%)
	895 (100%)
	

	Age groups (years, 98.7%)
	< 20
	8 (1.6%)
	17 (4.1%)
	25 (2.8%)
	0.001

	
	20–39
	285 (58.8%)
	276 (67.3%)
	561 (62.7%)
	

	
	40–59
	165 (34%)
	107 (26.1%)
	272 (30.4%)
	

	
	60+
	27 (5.6%)
	10 (2.4%)
	37 (4.1%)
	

	Marital Status (98.1%)
	Single
	211 (43.8%)
	223 (54.9%)
	434 (48.9%)
	0.002

	
	Married
	223 (46.3%)
	139 (34.2%)
	362 (40.8%)
	

	
	Widowed
	5 (1%)
	8 (2%)
	13 (1.5%)
	

	
	Others
	43 (8.9%)
	36 (8.9%)
	79 (8.9%)
	

	Educational background (98.4%)
	No formal education
	2 (0.4%)
	4 (1%)
	6 (0.7%)
	0.05

	
	Primary
	12 (2.5%)
	2 (0.5%)
	14 (1.6%)
	

	
	Secondary
	54 (11.3%)
	56 (13.8%)
	110 (12.4%)
	

	
	University
	411 (85.8%)
	345 (84.8%)
	756 (85.3%)
	

	Occupation (87%)
	Managerial/Professional/Technical
	221 (51.3%)
	127 (35.8%)
	348 (44.3%)
	< 0.0001

	
	Clerical/Service/Sales
	68 (15.8%)
	75 (21.1%)
	143 (18.2%)
	

	
	Skilled agricultural/Trade
	17 (3.9%)
	17 (4.8%)
	34 (4.3%)
	

	
	Plant/Machine operator/Assembler
	7 (1.6%)
	0 (0%)
	7 (0.9%)
	

	
	Unskilled occupation
	9 (2.1%)
	12 (3.4%)
	21 (2.7%)
	

	
	Student
	66 (15.3%)
	96 (27%)
	162 (20.6%)
	

	
	Retired
	19 (4.4%)
	5 (1.4%)
	24 (3.1%)
	

	
	Not employed
	24 (5.6%)
	23 (6.5%)
	47 (6%)
	

	Place of current residence (92.4%)
	Bafoussam
	9 (2%)
	2 (0.5%)
	11 (1.3%)
	< 0.0001

	
	Bamenda
	11 (2.5%)
	5 (1.3%)
	16 (1.9%)
	

	
	Bertoua
	4 (0.9%)
	6 (1.6%)
	10 (1.2%)
	

	
	Buea
	3 (0.7%)
	5 (1.3%)
	8 (1%)
	

	
	Douala
	87 (19.4%)
	77 (20.1%)
	164 (19.7%)
	

	
	Ebolowa
	1 (0.2%)
	2 (0.5%)
	3 (0.4%)
	

	
	Garoua
	10 (2.2%)
	2 (0.5%)
	12 (1.4%)
	

	
	Kribi
	4 (0.9%)
	2 (0.5%)
	6 (0.7%)
	

	
	Limbe
	3 (0.7%)
	0 (0%)
	3 (0.4%)
	

	
	Maroua
	28 (0.2%)
	7 (1.8%)
	35 (4.2%)
	

	
	Ngaoundéré
	14 (3.1%)
	13 (3.4%)
	27 (3.2%)
	

	
	Obala
	0 (0%)
	1 (0.3%)
	1 (0.1%)
	

	
	Yaoundé
	202 (45.1%)
	217 (56.5%)
	419 (50.4%)
	

	
	Other places in Cameroon
	61 (13.6%)
	29 (7.6%)
	90 (10.8%)
	

	
	Other countries
	11 (2.5%)
	16 (4.2%)
	27 (3.2%)
	

	Representability per regions (of Cameroon)
	Adamaoua
	21 (4.8%)
	14 (3.8%)
	35 (4.3%)
	< 0.0001

	
	Centre
	215 (49.2%)
	229 (62.2%)
	444 (55.2%)
	

	
	East
	4 (0.9%)
	8 (2.2%)
	12 (1.5%)
	

	
	Far North
	35 (8%)
	8 (2.2%)
	43 (5.3%)
	

	
	Littoral
	93 (21.3%)
	81 (22%)
	174 (21.6%)
	

	
	North
	13 (3%)
	2 (0.5%)
	15 (1.9%)
	

	
	North west
	13 (3%)
	5 (1.4%)
	18 (2.2%)
	

	
	South
	6 (1.4%)
	4 (1.1%)
	10 (1.2%)
	

	
	South west
	8 (1.8%)
	7 (1.9%)
	15 (1.9%)
	

	
	West
	29 (6.6%)
	10 (2.7%)
	39 (4.8%)
	

	Knowledge level
	Poor
	79 (16.3%)
	69 (16.8%)
	148 (16.5%)
	0.290

	
	Fair
	345 (71.1%)
	303 (73.9%)
	648 (72.4%)
	

	
	Good
	61 (12.6%)
	38 (9.3%)
	99 (11.1%)
	

	Attitude level
	Poor
	39 (8%)
	36 (8.8%)
	75 (8.4%)
	0.921

	
	Fair
	291 (60%)
	245 (59.8%)
	536 (59.9%)
	

	
	Good
	155 (32%)
	129 (31.5%)
	284 (31.7%)
	

	Practice level
	Poor
	87 (17.9%)
	51 (12.4%)
	138 (15.4%)
	0.009

	
	Fair
	288 (59.4%)
	283 (69%)
	571 (63.8%)
	

	
	Good
	110 (22.7%)
	76 (18.5%)
	186 (20.8%)
	




Respondent’s knowledge of the COVID-19 clinical profile and preventive measures
Of the 910 survey respondents, only 38.1% reported that they had heard of Severe Acute Respiratory Syndrome (SARS) or Middle East Respiratory Syndrome (MERS) before, whereas 61.9% were totally unaware of it. In the knowledge module, the correct answer rates ranged between 20 and 96.3% [see Additional file 1]. Knowledge scores varied from 0 to 11 points, giving an overall knowledge mean score of 7.281.86. A detailed illustration of the COVID-19 knowledge score by demographic variables is presented in Table 2.

	[bookmark: _Ref41232939]Table 2: Knowledge of COVID-19 by demographic variables. Notes: Marital status "Others" included Divorced, Cohabiting and Separated; Place of current residence: here are primarily listed the cities where COVID-19 infected patients were identified.

	Variables
	Characteristics
	Knowledge score 
(mean  standard deviation)
	t / F
	P

	Gender
	Male
	7.35  1.85
	11.978
	< 0.0001

	
	Female
	7.27  1.75
	
	

	Age groups (years)
	< 20
	6.75  1.51
	10.277
	< 0.0001

	
	20–39
	7.23  1.79
	
	

	
	40–59
	7.60  1.75
	
	

	
	60+
	6.81  2.13
	
	

	Marital Status
	Single
	7.13  1.81
	9.718
	< 0.0001

	
	Married
	7.59  1.79
	
	

	
	Widowed
	7.23  2.01
	
	

	
	Others
	7.16  1.63
	
	

	Educational background
	No formal education
	8.00  1.27
	9.919
	< 0.0001

	
	Primary
	6.21  1.53
	
	

	
	Secondary
	6.90  1.80
	
	

	
	University
	7.39  1.78
	
	

	Occupation
	Managerial/Professional/Technical
	7.53  1.78
	3.41
	0.001

	
	Clerical/Service/Sales
	7.60  1.66
	
	

	
	Skilled agricultural/Trade
	7.21  1.86
	
	

	
	Plant/Machine operator/Assembler
	7.14  2.19
	
	

	
	Unskilled occupation
	7.00  1.76
	
	

	
	Student
	7.04  1.79
	
	

	
	Retired
	6.96  1.85
	
	

	
	Not employed
	7.02  1.39
	
	

	Place of current residence
	Bafoussam
	6.00  1.48
	1.898
	0.02

	
	Bamenda
	8.13  2.09
	
	

	
	Bertoua
	7.00  1.25
	
	

	
	Buea
	7.75  1.75
	
	

	
	Douala
	7.01  1.89
	
	

	
	Ebolowa
	9.00  1.73
	
	

	
	Garoua
	7.83  1.80
	
	

	
	Kribi
	7.83  1.47
	
	

	
	Limbe
	7.67  1.53
	
	

	
	Maroua
	7.03  1.85
	
	

	
	Ngaoundéré
	7.52  1.70
	
	

	
	Obala
	7.00
	
	

	
	Yaoundé
	7.43  1.68
	
	

	
	Other places in Cameroon
	7.36  1.76
	
	

	
	Other countries
	70.7  2.00
	
	


Knowledge scores significantly differed across sex, age groups, marital status, educational background and places of current residence (0.02 ≤ p < 0.0001). In bivariate and multilinear regression analysis, participants aged 40 to 59 years were 0.364 to 0.408 times more likely to score higher on the knowledge module than those aged less than 20, 20-39 and 60 or more (Table 3). Moreover, people who had a "University" educational background were 0.49 to 0.57 more likely to have good knowledge than respondents with primary, secondary or no formal education. On the other hand, occupations of "Student" and "Not employed" were significantly associated with poor knowledge.

	[bookmark: _Ref41238576]Table 3: Multiple linear regression on factors significantly associated with COVID-19 knowledge. 
Notes: Positive values of the β coefficient are associated with GOOD knowledge, whereas negative (-) values are for predictors of POOR COVID-19 knowledge.

	Variables
	β Coefficient
	Standard error
	t
	P

	Age group (40-59 vs. less than 20 years)
	0.384
	0.131
	2.933
	0.003

	Age group (40-59 vs. 20-39 years)
	0.364
	0.132
	2.761
	0.006

	Age group (40-59 vs. 60 years and above)
	0.408
	0.130
	3.143
	0.002

	Educational background (University vs. No formal education)
	0.513
	0.168
	3.055
	0.002

	Educational background (University vs. Primary)
	0.567
	0.171
	3.311
	0.001

	Educational background (University vs. Secondary)
	0.490
	0.180
	2.720
	0.007

	Occupation (Student vs. Managerial/Professional/Technical)
	- 0.494
	0.165
	-2.936
	0.003

	Occupation (Not employed vs. Clerical/Service/Sales)
	- 0.530
	0.262
	- 2.024
	0.043

	Occupation (Student vs. Clerical/Service/Sales)
	- 0.514
	0.157
	- 3.269
	0.001

	Occupation (Student vs. Skilled agricultural/Trade)
	- 0.487
	0.156
	-3.127
	0.002

	Occupation (Not employed vs. Plant/Machine operator/Assembler)
	- 0.525
	0.262
	- 2.004
	0.045

	Occupation (Student vs. Plant/Machine Operator/Assembler)
	- 0.509
	0.157
	- 3.240
	0.001

	Occupation (Student vs. Unskilled occupation)
	- 0.467
	0.155
	- 3.011
	0.003

	Occupation (Student vs. Retired)
	- 0.445
	0.155
	- 2.877
	0.004


Attitudes towards the COVID-19 pandemic
In the attitudes section, the majority of participants presented fairly positive attitudes towards COVID-19. The mean attitude score was 5.69 (SD: 1.66; score: 0→9), suggesting an overall 63.2% (5.69/9*100) positive rate on the attitude module. Participants’ attitudes significantly differed across most of the sociodemographic variables except the occupation categories (p = 0.189) (Table 4). Also, a significant difference was noted in attitudes according to knowledge level (p < 0.0001). Multiple linear regression showed that the age group 40-59 was significantly associated with good attitudes towards COVID-19, whereas respondents younger than 20 years or with a poor level of COVID-19 knowledge were 0.67 to 0.79 times more likely to have poorer attitudes (Table 5).

	[bookmark: _Ref41256708]Table 4 Attitude score of survey respondents towards COVID-19. Notes: Marital status "Others" included Divorced, Cohabiting and Separated; Place of current residence: here are primarily listed the cities where COVID-19 infected patients were identified.

	Variables
	Characteristics
	Attitude score 
(mean  standard deviation)
	t / F
	P

	Gender
	Male
	5.78  1.61
	11.44
	< 0.0001

	
	Female
	5.66  1.63
	
	

	Age groups
	< 20
	4.88  1.62
	9.505
	< 0.0001

	
	20–39
	5.67  1.53
	
	

	
	40–59
	5.94  1.77
	
	

	
	60+
	5.57  1.56
	
	

	Marital Status
	Single
	5.60  1.58
	4.919
	0.001

	
	Married
	5.85  1.68
	
	

	
	Widowed
	5.92  1.71
	
	

	
	Others
	5.76  1.48
	
	

	Educational background
	No formal education
	6.33  1.75
	6.116
	< 0.0001

	
	Primary
	5.14  1.99
	
	

	
	Secondary
	5.69  1.75
	
	

	
	University
	5.74  1.58
	
	

	Occupation
	Managerial/Professional/Technical
	5.80  1.56
	1.407
	0.189

	
	Clerical/Service/Sales
	5.82  1.69
	
	

	
	Skilled agricultural/Trade
	5.41  1.73
	
	

	
	Plant/Machine operator/Assembler
	4.71  0.95
	
	

	
	Unskilled occupation
	5.05  1.47
	
	

	
	Student
	5.67  1.58
	
	

	
	Retired
	5.88  1.60
	
	

	
	Not employed
	5.63 1.56
	
	

	Place of current residence
	Bafoussam
	5.55  1.37
	1.859
	0.024

	
	Bamenda
	6.00  1.55
	
	

	
	Bertoua
	5.90  1.37
	
	

	
	Buea
	5.13  1.81
	
	

	
	Douala
	5.66  1.68
	
	

	
	Ebolowa
	6.67  1.53
	
	

	
	Garoua
	5.50  1.31
	
	

	
	Kribi
	5.50  1.23
	
	

	
	Limbe
	5.00  1.00
	
	

	
	Maroua
	5.59  1.64
	
	

	
	Ngaoundéré
	6.15  1.77
	
	

	
	Obala
	7.00
	
	

	
	Yaoundé
	5.81  1.57
	
	

	
	Other places in Cameroon
	5.86  1.55
	
	

	
	Other countries
	5.00  1.56
	
	

	Knowledge level
	Poor
	5.14  1.90
	11.454
	< 0.0001

	
	Fair
	5.84  1.59
	
	

	
	Good
	5.60  1.53
	
	




	[bookmark: _Ref41257377]Table 5 Multiple linear regression on factors significantly associated with attitudes. Notes: Positive values 
of β coefficients are associated with GOOD knowledge, whereas negative (-) values are for predictors of POOR COVID-19 knowledge.

	Variables
	β Coefficient
	Standard error
	t
	P

	Age group (less than 20 years vs. 20-39)
	- 0.788
	0.329
	- 2.393
	0.017

	Age group (less than 20 years vs. 60 years and above)
	- 0.782
	0.329
	- 2.378
	0.018

	Age group (40-59 vs. 20-39 years)
	0.270
	0.119
	2.271
	0.023

	Age group (40-59 vs. 60 years and above)
	0.276
	0.118
	2.348
	0.019

	Knowledge level (Poor vs. Fair)
	- 0.698
	0.147
	- 4.749
	< 0.0001

	Knowledge level (Poor vs. Good)
	- 0.667
	0.145
	- 4.593
	< 0.0001



Practices regarding COVID-19 prevention and control
Various pertinent questions were posed regarding general preventive measures and the responsibility of participants in the fight against COVID-19. The average practice score was 5.15 (SD: 1.62; score: 0→8). Practices did not differ between places of residence (p = 0.632), whereas significant differences were observed across other sociodemographic characteristics (Table 6). Good practice scores increased respectively by 0.37 and 0.51 for respondents who mentioned that they had a "University" education background, and those who showed a good level of knowledge. On the contrary, "Student" and "Unskilled" occupation categories and having a "Poor" level in attitudes were significantly associated with poor practices (Table 7).

	[bookmark: _Ref41259952]Table 6: Practices to avoid contamination and reduce the spread of COVID-19 among survey respondents. Notes: Marital status "Others" included Divorced, Cohabiting and Separated; Place of current residence: here are primarily listed the cities where COVID-19 infected patients were identified.

	Variables
	Characteristics
	Practice score 
(mean  standard deviation)
	t / F
	P

	Gender
	Male
	5.16  1.70
	4.861
	0.008

	
	Female
	5.19  1.46
	
	

	Age groups
	< 20
	4.60  1.76
	5.844
	< 0.0001

	
	20–39
	5.12  1.56
	
	

	
	40–59
	5.36  1.61
	
	

	
	60+
	5.08  1.69
	
	

	Marital Status
	Single
	5.01  1.58
	7.737
	< 0.0001

	
	Married
	5.45  1.56
	
	

	
	Widowed
	5.31  1.70
	
	

	
	Others
	4.89  1.61
	
	

	Educational background
	No formal education
	6.17  1.47
	10.643
	< 0.0001

	
	Primary
	3.71  1.44
	
	

	
	Secondary
	4.88  1.72
	
	

	
	University
	5.25  1.55
	
	

	Occupation
	Managerial/Professional/Technical
	5.33  1.57
	2.223
	0.024

	
	Clerical/Service/Sale
	5.31  1.63
	
	

	
	Skilled agricultural/Trade
	5.24  1.35
	
	

	
	Plant/Machine operator/Assembler
	5.00  1.41
	
	

	
	Unskilled occupation
	4.43  1.75
	
	

	
	Student
	4.98  1.57
	
	

	
	Retired
	5.38  1.74
	
	

	
	Not employed
	4.90 1.60
	
	

	Place of current residence
	Bafoussam
	5.18  1.60
	0.841
	0.632

	
	Bamenda
	5.31  1.70
	
	

	
	Bertoua
	4.90  0.57
	
	

	
	Buea
	5.00  1.31
	
	

	
	Douala
	5.16  1.69
	
	

	
	Ebolowa
	6.33  1.53
	
	

	
	Garoua
	5.17  1.70
	
	

	
	Kribi
	5.50  1.38
	
	

	
	Limbe
	3.33  2.08
	
	

	
	Maroua
	5.08  1.44
	
	

	
	Ngaoundéré
	5.04  1.72
	
	

	
	Obala
	5.00
	
	

	
	Yaoundé
	5.22  1.52
	
	

	
	Other places in Cameroon
	5.18  1.83
	
	

	
	Other countries
	5.36  1.31
	
	

	Knowledge level
	Poor
	4.34  1.90
	29.083
	< 0.0001

	
	Fair
	5.25  1.51
	
	

	
	Good
	5.76  1.41
	
	

	Attitude level
	Poor
	4.26  2.07
	13.592
	< 0.0001

	
	Fair
	5.23  1.55
	
	

	
	Good
	5.25  1.55
	
	




	[bookmark: _Ref41260272]Table 7: Multiple linear regression on factors significantly associated with practices. Notes: Positive values of β coefficient are associated with GOOD knowledge, whereas negative (-) values are for predictors of POOR COVID-19 knowledge.

	Variables
	β Coefficient
	Standard error
	t
	P

	Educational background (Primary vs. Secondary)
	- 1.169
	0.444
	- 2.631
	0.009

	Educational background (University vs. Secondary)
	0.366
	0.159
	2.299
	0.022

	Occupation (Unskilled occupation vs. Managerial/Professional/Technical)
	- 0.904
	0.355
	- 2.544
	0.011

	Occupation (Student vs. Managerial/Professional/Technical)
	- 0.351
	0.149
	- 2.347
	0.019

	Occupation (Unskilled occupation vs. Clerical/Service/Sales)
	- 0.899
	0.352
	- 2.557
	0.011

	Occupation (Student vs. Clerical/Service/Sales)
	- 0.346
	0.141
	- 2.448
	0.015

	Occupation (Unskilled occupation vs. Skilled agricultural/Trade)
	- 0.893
	0.351
	- 2.545
	0.011

	Occupation (Student vs. Skilled agricultural/Trade)
	- 0.340
	0.140
	- 2.427
	0.015

	Occupation (Unskilled occupation vs. Plant/Machine Operator/Assembler)
	- 0.889
	0.351
	- 2.535
	0.011

	Occupation (Student vs. Plant/Machine Operator/Assembler)
	- 0.336
	0.140
	- 2.403
	0.017

	Occupation (Unskilled occupation vs. Retired)
	- 0.907
	0.354
	- 2.558
	0.011

	Occupation (Student vs. Retired)
	-0.353
	0.148
	- 2.391
	0.017

	Knowledge level (Good vs. Fair)
	0.510
	0.169
	3.020
	0.003

	Attitude level (Poor vs. Fair)
	- 0.969
	0.192
	- 5.056
	< 0.0001

	Attitude level (Poor vs. Good)
	- 0.976
	0.187
	- 5.213
	< 0.0001



Correlation between respondents’ knowledge, attitude and practice scores
A correlation between different modules of the questionnaire was also assessed (Table 8). In bivariate linear regression, the knowledge score was a strong predictor of the practice score. In the model, practice score increased by 0.71 for every unit increase in knowledge score. On the other hand, a weak positive correlation was observed between knowledge and attitude as well as between attitude and practice scores.

	[bookmark: _Ref41264058]Table 8 Linear regression between the KAP components.

	Component
	Coefficient
	Standard error
	t
	P

	Knowledge × Attitude
	0.303
	0.104
	2.901
	0.004

	Knowledge × Practice
	0.711
	0.100
	7.121
	< 0.0001

	Attitude × Practice
	0.246
	0.088
	2.781
	0.006



4. DISCUSSION
The spread of the coronavirus disease was fast, and in a short time was felt across the entire world. This left the scientific community and medical professionals globally facing an unprecedented emergency health crisis. From the very first cases diagnosed in China in December 2019, the disease was rapidly characterised as a Public Health Emergency of International Concern (WHOc, 2020) and later a pandemic (Cucinotta et al, 2020; WHOD, 2020). The possible effective actions against the COVID-19 pandemic included not only a correct diagnosis, a timely isolation and treatment of symptomatic cases, but also lifestyle changes (WHOe, 2020), the extent and type of strategies which can vary amongst countries. The success of COVID-19 control interventions in affected countries can only be realised if the general public, which is the main target of any control measures used, has adequate knowledge, positive attitudes and correct preventive and control practices.
This study was carried out to assess the KAPs regarding COVID-19 in Cameroon, and it differed from previously conducted KAP studies in certain respects. Firstly, this study was conducted online after the identification of ten COVID-19 cases (including five confirmed cases) in Cameroon and during the implementation period of the first series of preventive measures instructed by the government (Ngute, 2020). Secondly, it involved citizens from all ten regions of Cameroon, with different age groups (10 to more than 60 years of age). Another aspect of this study was the adjustment of a scoring system to responses and scores of participants for each module of the questionnaire, and scores being analysed, categorised and correlated with sociodemographic variables.
The results of this study, carried out in the early days of COVID-19, indicate that the majority of participants were fairly knowledgeable about COVID-19. Only 11.1% received high knowledge scores. This may be partly because more than 60% of participants had never heard of MERS or SARS before, since it was not as widespread, and there were no cases reported in Cameroon. At the time of this study, information about the virus had become increasingly the subject of attention of the main media, such as television, the internet, and most social media platforms. Nowadays, popular social media platforms like WhatsApp or Facebook have also become a field wherein the frequency of "Fake" information is significantly propagated (Figueira et al, 2017; Viviani et al, 2017; Chou et al, 2018; Merchant et al, 2018). Consequently, even though 89% of participants knew about the viral nature of COVID-19, only 26.8% were aware of the exact transmission scenarios, 20% knew of the symptoms, and almost one third of the respondents regarded COVID-19 as a "man-made" (see Additional file 1). Our observations differ from those obtained in a KAP study carried out in Hubei, China, where study participants seemed to be highly knowledgeable about COVID-19 (Zhong et al, 2020).
With regards to attitude scores, this study revealed that a vast majority of respondents had fairly positive attitudes towards COVID-19 even though more than 70% of them didn’t perceive themselves to be at risk of contracting COVID-19. It was interesting to find out that more than 50% of respondents approved the governments’ strategies to fight the spread of COVID-19 and were confident that Cameroon would successfully control the pandemic. This was then an indication that residents would more likely than not adhere to recommendations set by the government. Respondents further believed that a multidimensional engagement of parties, including the individual, government and international organisation (specifically the WHO) was highly needed for a better management of the COVID-19 health crisis. This implies respondents perceived that it was not only the government's duty to protect them from COVID-19, but this had to be in addition to their personal measures, which are more under their control.
COVID-19-related practices of the survey participants follow a similar trend to the knowledge and attitude patterns. Popular preventive measures against COVID-19 (89.6%) adhered to by respondents were: avoiding crowded places, frequent handwashing with either water and soap or the use of hand sanitisers. An identified weakness was the poor compliance with wearing face masks in public places; a tendency which, if not properly managed, could hamper any future progress in stopping the spread of COVID-19 in Cameroon (WHOf, 2020). Moreover, this measure had been given a special focus by the government authorities, who had made wearing face masks compulsory for everyone in public places (Cameroon Tribune 2020).
Regression analysis showed that some demographic variables were associated with KAP. Participants aged 40-59 years or who held a university education level were predictors of high scores in KAP. Risk-taking behaviours were related to the age group of "less than 20 years", "Primary" education background, occupation of "Student", "Unskilled" or "Not employed" and poor COVID-19 knowledge or attitudes. These findings are useful indicators for health policy-makers to design specific packages targeting specific populations for preventive health education on the COVID-19 pandemic and for preventive future pandemics.
Knowledge and attitude scores were signiﬁcant predictors of practice score. This indicates that those with better knowledge and attitude were more likely to take precautionary measures to prevent COVID-19 infection. This, therefore, highlights the importance of the right information reaching people. Similar observations have been reported previously (Alobuia, 2015). In literature, knowledge and attitude scores have not always been significantly linked to the best community practices (Maxewell et al, 2000; Jha et al, 2013). A better adoption of prevention practices can significantly increase due to higher community awareness; this was noted during the SARS epidemic in Hong Kong in 2003 (Leung, 2004). It can therefore be assumed that higher perceived threat of deadly contagious infections led to higher rates of precautionary practices and that better knowledge increased the exercise of control measures (Alobuia, 2015).
This study had certain limitations that must be taken into consideration when interpreting our results. Firstly, the survey was conducted during a critical period, and assessments of KAP towards COVID-19 mainly relied on the authors’ networks, which can be a little under-representative of the total Cameroonian population. Secondly, the web-based nature of the survey could potentially be affected by frequent limited access to the internet in some areas of Cameroon or by social desirability bias. However, this latter observation is often noted even during surveys through face-to-face interviews as well.


5. Conclusion

The ﬁndings highlighted in this study contribute to an understanding of KAP regarding the coronavirus disease in Cameroon at the start of the pandemic and can be used to design targeted health promotion interventions to improve disease outbreak responses and respond better to future pandemics. The findings of this study also serve as a baseline decision support framework to tackle future outbreaks or public health challenges.
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