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a b s t r a c t 

Background: The public knowledge and adherence to the established coronavirus disease 2019 (COVID-19) pre- 

cautionary measures are crucial to Nigeria’s war against the pandemic. Public health education on its preventive 

practices at the grassroots level was initially crucial to achieving a lower COVID-19 incidence in Kwara State, 

Nigeria. 

Methods: We assessed the knowledge of, and adherence to COVID-19 precautionary measures at the community 

level among 795 respondents from the three senatorial zones of Kwara State. 

Results: 54.5% (433/795) of the respondents were aged between 21 and 40 years, and 45.9% (365/795) of the 

respondents had a bachelor’s degree or higher. Study participants had a good knowledge of COVID-19, its symp- 

toms, and its mode of transmission. 91.8% of the respondents (730/795) had a positive perception of the COVID- 

19 preventive measures while 96.1% (763/795) of the respondents agreed that maintaining social distance was 

important in curbing the COVID-19 pandemic. However, only 38% (302/795) of them used face masks and only 

25.7% (204/795) of the respondents used hand sanitizers. In addition, only 31.9% (253/795) of the respondents 

isolated themselves when they were ill. Multi-variable logistic regression analysis revealed that education, occu- 

pation, gender, and ethnicity were significantly associated with positive COVID-19 preventive practices among 

residents of Kwara State. Civil servants were more likely ( AOR : 3.14; 95% confidence interval [ CI ]: 0.67 to 14.82; 

P = 0.034) to have positive preventive attitudes than other respondents. Study participants with tertiary educa- 

tion and those that were Yoruba (ethnicity) were 14.81 times more likely (95% CI : 4.29 to 51.05; P = 0.001) 

and 5.19 times more likely (95% CI : 1.82 to 14.84; P = 0.007) to have positive attitudes towards the laid-down 

COVID-19 preventive measures respectively. 

Conclusion: The poor community adherence to the COVID-19 preventive practices could pre-dispose Kwara to 

more COVID-19 cases. More community engagement activities are needed to fully curb the spread of the COVID- 

19. Public health education should focus on preventive measures, vaccine acceptance, and community monitoring 

of COVID-19. 
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. Introduction 

The rapid community transmission of the severe acute respiratory

yndrome coronavirus 2 (SARS-CoV-2) has increased the global inci-

ence of the 2019 coronavirus disease (COVID-19). 1 As of May 19, 2022,

here were 525 million confirmed COVID-19 cases, and 6.29 million re-

orted deaths globally. 2 Since Nigeria’s index COVID-19 case occurred

n February 27, 2020 via an Italian citizen, community transmission of
∗ Corresponding author: ai.almustapha42@gmail.com . 
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he disease has resulted in its geometrical spread across all the states

f the federation. 3 As of August 15, 2021, Nigeria has 255 633 con-

rmed cases with 3 142 deaths. 4 Kwara state has recorded 4 630 con-

rmed COVID-19 cases and 64 COVID-19 associated death. The state

ccounted for 1.8% of Nigeria’s COVID-19 disease burden and 2% of

igeria’s recorded COVID-19 mortality. 4 

Nigeria’s poor COVID-19 testing system, poor healthcare infrastruc-

ure, lack of sufficient doses of vaccines, 5-6 and the introduction of novel
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ARS-CoV-2 strains require health authorities to evaluate several strate-

ies that could curb the spread of the SARS-CoV-2. 7-8 One of such strate-

ies is the inclusion of all important stakeholders at the community level

n the design of COVID-19 interventions; a strategy globally termed risk

ommunication and community engagement (RCCE). Globally, RCCE is

 fundamental component of COVID-19 management and control strat-

gy. 9 To standardize the RCCE strategy, the World Health Organization

WHO) released the first RCCE manual in March 2020 and a second

dition of the COVID-19 RCCE strategy in December 2020. 9 

Community Engagement (CE) often enables community ownership

f interventions, minimizes sabotage, and improves the outcome of the

nstituted control measures. 10 For example, In April 2020, the Kwara

tate Governor directed that all the 193 wards in the state should imme-

iately constitute a COVID-19 committee to increase public awareness

nd knowledge of COVID-19 to curb the community transmission of the

isease. 11 To further stem the community transmission of the SARS-

oV-2, the government identified and incorporated important stake-

olders as part of its COVID-19 management strategy. 

The Kwara COVID-19 CE strategy was built on the already exist-

ng community health programs and disease surveillance mechanisms.

t was, therefore, essential to incorporate COVID-19 prevention strate-

ies into broader, long-term strategies to build community resilience to

OVID-19 and other infectious diseases. 12 Furthermore, CE is crucial

o achieving universal health coverage through community and people-

entered services. 13 CE will also support the general public’s trust in

overnment, a cardinal pillar necessary to improve uptake of preventive

easures and adherence to the social measures as well as acceptance of

he COVID-19 vaccines. 12-14 

An effective COVID-19 CE strategy should improve the risk percep-

ion of the general public on COVID-19 through health education on the

ymptoms of the disease, routes of transmission, as well as prevention

nd control measures. Hence, this study assessed the knowledge and at-

itude of the general public at the community level in Kwara State on

OVID-19 preventive measures. 

. Materials and methods 

.1. Study area 

Kwara State has a population of 3 709 417 inhabitants with approx-

mately 50% living in rural areas. 15 The state located within North-

entral Nigeria, has three senatorial zones which were further sub-

ivided into 16 local government areas. The state has diverse ethnic

roups with the Yoruba ethnic group being the most populous in the

tate. 

.2. Ethics approval and consent to participate 

The ethical approval of this study was obtained from the Kwara State

inistry of Health (MOH/KS/EHC/777/502). The objective of the study

as briefly explained to the participants before a written consent form

as administered to each participant. Only participants that consented

ere included in this survey. Participants were free to withdraw from

he study at any point and no personal identifying information was ob-

ained from any of the study participants. 

.3. Survey methodology 

The study was conducted as part of the COVID-19 operational re-

earch in Kwara State using a validated questionnaire administered by

ne-on-one interviews between May 5 to June 6, 2020. Study partic-

pants were selected using the systematic random sampling technique

ased on their willingness to participate and a sampling interval of three

ouseholds. This was done to prevent clustering of respondents and en-

ure that more respondents were included in the survey. To calculate the
169 
ample size, we used the Open-Source Epidemiologic Statistics for Pub-

ic Health (OpenEpi), v.3.01 (updated June 4, 2013) software with the

ssumption that 80% of Nigerians had prior knowledge of the COVID-19

reventive practices as previously reported. 16 Hence, at a 95% CI and

 5% margin of error, the required sample size was 246 respondents

er senatorial zone of the state. Hence for the whole state, at least 738

espondents were needed. 

.4. Questionnaire design 

The survey instrument developed for this study was designed to as-

ess public knowledge and compliance with the COVID-19 preventive

ractices. The instrument was validated by two independent academic

eviewers to examine its content and face validity as well as its ease

f administration. The questionnaire was administered by trained data

ollectors in the three senatorial zones of the state. The questionnaire

as translated into the local dialect of the respondents where necessary.

he survey instrument had four sections: Section A focused on the de-

ographics of the respondents whereas Sections B and C examined the

articipants’ knowledge of COVID-19 as well as their awareness of the

OVID-19 preventive practices respectively. 

.5. Statistical analysis 

The data generated from this study were analyzed using Statistical

ackage for Social Sciences v. 26 (Armonk, New York, USA). Descriptive

tatistics of the data were presented as frequencies and proportions for

ualitative data as well as the mean and standard deviation for quan-

itative data. We computed each respondent’s knowledge of COVID-19

reventive practices by allotting one mark to each correctly attempted

uestion and zero for all wrongly attempted questions. Then, each re-

pondent’s individual score was computed for the 22 questions. The pub-

ic knowledge of COVID-19 preventive practices was graded based on

0% of the maximum obtainable score. Hence, study participants that

ad a cumulative score greater than 11 (50% of the maximum obtain-

ble score) were considered to have a good knowledge of the COVID-19

reventive practices as previously described. 16 On the contrary, respon-

ents with a cumulative score of ≤ 11 were considered to have poor

dherence to the COVID-19 preventive practices. 

To evaluate the factors associated with good knowledge as well as a

ositive attitude toward COVID-19 preventive measures, we conducted

 univariable logistic regression analysis. This was computed to evaluate

he effect of the socio-demographic variables (independent variables)

uch as age, level of education, gender, family status, etc on the adher-

nce to the COVID-19 preventive measures (outcome variable). All the

ignificant variables at P < 0.05 were retained and included in the final

odel of the multivariable logistic regression analysis to determine the

djusted odds ratio ( AOR ) using the logit function and 𝛼 at 0.25. 

. Results 

.1. Study participants 

A total of 795 participants from the 16 local government areas of the

tate were recruited for this study. They were of diverse age groups and

alf of them were aged between 21 and 40 years ( Table 1 ). Almost half

45.9%, 365/795) of the respondents had tertiary education whereas

2.3% (654/795) were married. Socially, 58.5% (485/795) of the study

articipants had average income, lived in flats, and mostly commuted

sing motorcycles (51.7%, 411/795). 

.2. Knowledge of COVID-19 

There was a high awareness rate of COVID-19 among the study

articipants. Most of the study participants had a good knowledge of
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Table 1 

Structure of study participants ( n = 795). 

Variable n (%) 

Age 

< 21 31 (3.9) 

21 ‒< 41 433 (54.5) 

41 ‒< 61 308 (38.7) 

≥ 61 23 (2.9) 

Level of education 

Formal 2 (0.3) 

No formal 73 (9.2) 

Primary 57 (7.2) 

Quranic 36 (4.5) 

Secondary 262 (33.0) 

Tertiary 365 (45.9) 

Gender 

Female 429 (54.0) 

Male 366 (46.0) 

Occupation 

Artisan 272 (34.2) 

Health worker 334 (42) 

Civil servant 189 (23.8) 

Ethnicity 

Baruba 78 (9.8) 

Hausa/Fulani 211 (26.6) 

Nupe 159 (20) 

Yoruba 336 (42.2) 

Others 11 (1.4) 

Marital status 

Divorced 2 (0.3) 

Married 654 (82.3) 

Single 135 (17.0) 

Widowed 4 (0.5) 

Type of building 

Bungalow 47 (5.9) 

Flat 465 (58.5) 

Single room 207 (26.0) 

Others △ 76 (9.6) 

Means of transportation 

Bus 54 (6.8) 

Tricycle 34 (4.3) 

Motorcycle 411 (51.7) 

Private car 121 (15.2) 

Taxi 160 (20.1) 

Others 15 (1.9) 

△Other types of building include single detached, duplex, or movable dwellings. 
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Table 2 

Awareness and knowledge of COVID-19 among study participants ( n = 795). 

Variable n (%) 

Source of information about COVID-19 

Radio 771 (97.0) 

Television 710 (89.3) 

Family and friends 444 (55.8) 

Health professionals 536 (67.4) 

Government agencies 590 (74.2) 

Which of the following are symptoms of COVID-19? 

Fever 748 (94.1) 

Cough 788 (99.1) 

Sore throat 712 (89.6) 

Shortness of breath 589 (74.0) 

Who can be infected? 

Adult 789 (99.2) 

Children 714 (89.8) 

Aged 745 (93.7) 

Poor 687 (86.4) 

Rich 711 (89.4) 

How can someone be infected with COVID-19? 

Touching infected surfaces or objects like doors, tables 693 (87.2) 

Close contact with an infected person 750 (94.3) 

Through food 353 (44.4) 

Mosquito bites 309 (38.9) 

Human faeces 396 (6.4) 

Is COVID-19 treatable? 

I don’t know 24 (3.1) 

No 125 (15.6) 

Yes 646 (81.3) 

Is COVID-19 possible in both humid and hot climates? † 

I do not know 94 (11.9) 

No 204 (25.7) 

Yes 495 (62.4) 

Are you aware of the COVID-19 isolation centre in the state? ‡ 

I do not know 29 (3.7) 

No 81 (10.2) 

Yes 684 (86.1) 

† Two responses were missing, so n = 793; ‡ One response is missing, so n = 794. 

o  

v  

a  

S

3

p

 

s  

i  

C  

s  

p  

w  

1  

1  

d  

s  

m

4

 

t  

N  

n  

i  

C  

a

OVID-19, its symptoms, its mode of transmission, as well as its epi-

emiology. Most of the respondents knew that all age groups could

e affected ( Table 2 ). However, there were knowledge gaps in the

ode of transmission as some respondents believed that COVID-19

ould be transmitted via mosquito bites, human faeces, or even through

ood. Similarly, some respondents (10.2%, 81/795) were not aware

f a COVID-19 isolation center in the state and some others (15.6%,

25/795) were not aware that COVID-19 was treatable. 

.3. Perception and practices associated with COVID-19 preventive 

easures 

Most of the study participants (91.8%, 730/795) had a positive per-

eption of the COVID-19 preventive measures. The majority of the study

articipants believed that the established non-pharmaceutical interven-

ions (NPIs) such as face masks, isolation of sick persons, social distanc-

ng, and frequent handwashing were important and effective means to

urb the spread of the SARS-CoV-2 ( Table 3 ). Similarly, our findings

howed that study participants were aware of the various ways of main-

aining social distance in their communities such as staying at home,

voiding crowds and gatherings, as well as staying at least 6m from

thers in public places such as banks and malls. 

However, only 38% (302/795) of them used face masks and only

5.7% (204/795) of the respondents used hand sanitizers. In addition,

nly 31.9% (253/795) isolated themselves when they were ill. Some
170 
f the respondents had some wrong perceptions of the COVID-19 pre-

entive practices. For instance, some respondents thought that drinking

lcohol, eating garlic, or taking a hot bath could protect against the

ARS-CoV-2. 

.4. Analysis of factors associated with positive COVID-19 preventive 

ractices among residents of Kwara State 

Our findings from the multivariable logistic regression analysis

howed that the socio-demographic factors: occupation, gender, ethnic-

ty, and level of education were significantly associated with positive

OVID-19 preventive practices among residents of Kwara State. Civil

ervants were more likely ( AOR : 3.14; 95% CI : 0.67 to 14.82) to have

ositive preventive attitudes than other respondents. Study participants

ith tertiary education and those that were Yoruba (ethnicity) were

4.81 times (95% CI : 4.29 to 51.05) and 5.19 times (95% CI : 1.82 to

4.84; P = 0.007) more likely to have positive attitudes towards the laid-

own COVID-19 preventive measures respectively. Similarly, female re-

pondents were more likely to have positive preventive measures than

ale respondents ( Table 4 ). 

. Discussion 

The COVID-19 pandemic has caused a serious global health crisis

hat has public health, economic, and socio-political implications for

igeria. 17-18 The public knowledge and adherence to the established

on-pharmaceutical interventions against COVID-19 are crucial to beat-

ng the COVID-19 pandemic in Nigeria. 14 Public health education on

OVID-19 preventive practices at the grassroots level was crucial to

chieving a lower COVID-19 incidence in Kwara State. 
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Table 3 

Perception of COVID-19 preventive measures at the community level in Kwara 

State, Nigeria ( n = 795). 

Variable n (%) 

Do you use face masks? 

Yes 302 (38) 

No 493 (62) 

Do you isolate yourself when you feel sick? 

Yes 253 (31.9) 

No 542 (68.1) 

Does consumption of alcohol protect against COVID-19? 

No 602 (75.7) 

Yes 193 (24.3) 

Can taking a hot bath protect against the new coronavirus disease? 

Yes 423 (53.2) 

No 372 (46.8) 

Can eating garlic help protect against the coronavirus disease? 

Yes 462 (58.1) 

No 333 (41.9) 

Do you think handwashing is important in preventing COVID-19? 

Yes 756 (95.1) 

No 39 (4.9) 

How often do you wash your hands with soap and water? 

Once 23 (2.9) 

Twice 521 (65.5) 

More than twice 251 (31.6) 

Do you use alcohol-based hand sanitizers? 

Yes 204 (25.7) 

No 591 (74.3) 

Where do you visit, when you are sick? 

Health facility 779 (98.0) 

Traditionalist/Herbalist 16 (2.0) 

What is social distancing? 

Avoiding social gathering 746 (93.8) 

Stay at home 753 (94.7) 

Avoid crowds 734 (92.3) 

Sitting at least 2M (6 ft) from others 690 (86.8) 

Contacting loved ones electronically rather than physically 313 (39.4) 

Is social distancing important in curbing the spread of COVID-19? 

I don’t know 8 (1.0) 

No 23 (2.9) 

Yes 764 (96.1) 
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Table 4 

Univariable and multivariable logistic regression analy

to the COVID-19 preventive practices among residents

Variable 

Univariable analysis 

OR 95% CI 

Age (years) 

< 21 REF REF 

21 ‒< 41 0.43 0.10 to 1.83 

41 ‒< 61 0.35 0.07 to 1.52 

≥ 61 0.39 0.05 to 2.94 

Occupation 

Artisan REF REF 

Civil Servant 12.74 3.03 to 53.53 

Health worker 5.39 3.04 to 9.56 

Ethnicity 

Baruba REF REF 

Hausa/Fulani 0.56 0.20 to 1.58 

Nupe 2.60 0.93 to 7.3 

Yoruba 5.69 2.26 to 14.30 

Gender 

Male REF REF 

Female 1.85 1.10 to 3.10 

Level of education 

No formal education REF REF 

Primary 4.78 1.69 to 13.56 

Quranic 2.03 0.78 to 5.31 

Secondary 4.18 2.20 to 7.90 

Tertiary or above 41.52 13.79 to 124.99 

Marital status 

Married REF REF 

Single 1.50 0.70 to 3.22 

OR : Odd’s ratio; AOR : Adjusted odd’s ratio; CI: Confid

171 
In March 2020, Nigeria enacted the “Quarantine Act ” which pre-

cribed movement restrictions in certain parts of the country and en-

ouraged citizens to observe physical distance to prevent community

ransmission of the virus. 19 Furthermore, in January 2021, President

uhammadu Buhari signed the “COVID-19 Health Protection Regula-

ion ” which restricted public gatherings, prescribed a code of conduct

or public places such as banks, and provides penalties for offenders and

iolators of this law. 20 These two laws are the key COVID-19 preventive

olicies in Nigeria. However, adherence to these policies has differed

cross the country. 21-24 These laws were based on the WHO global ad-

isory which emphasized the importance of NPI measures in the control

f COVID-19. 

Our findings revealed that information on COVID-19 was received at

he community level from multiple mass advocacy sources such as tele-

ision and radio, as well as from healthcare workers and government

gencies. This has provided the masses with good information on the

isease, its route of transmission, and precautionary preventive mea-

ures. 

We also recorded a high level of awareness and knowledge of COVID-

9 and its preventive measures among the general population in Kwara

tate. This is similar to previous reports in Kwara state. 21-22 Across Nige-

ia, other studies have also reported a high awareness and knowledge of

OVID-19 and its preventive measures. 23-26 This high COVID-19 knowl-

dge could be mostly due to the aggressive RCCE strategy implemented

y the Kwara State Government through the state COVID-19 Taskforce

s well as the frequent mass media publicity using jingles, radio an-

ouncements, and programs. 

Similarly, our findings showed that some of our study participants

elieve in several myths and misinformation about COVID-19. For in-

tance, some respondents thought that consumption of alcohol, garlic,

r taking hot baths could protect against the SARS-CoV-2 while oth-

rs thought COVID-19 could be transmitted via mosquito bites or food.

ome respondents were not even aware that COVID-19 is treatable.

hese and other COVID-19-associated misinformation have been previ-

usly reported. 27-30 Such misconceptions need to be addressed through

ontinuous health education via community meetings and via mass ad-
sis of the factors associated with the adherence 

 of Kwara State, Nigeria. 

Multivariable analysis 

P AOR 95% CI P 

REF REF REF REF 

0.444 - - - 

0.524 - - - 

0.459 - - - 

REF REF REF REF 

0.001 3.14 0.67 to 14.82 0.031 

0.001 2.22 1.14 to 4.33 0.034 

REF REF REF REF 

0.0049 1.67 0.52 to 5.37 0.0007 

0.0001 3.46 1.09 to 10.91 0.0008 

0.0001 5.19 1.82 to 14.84 0.0007 

REF REF REF REF 

0.0019 1.61 0.98 to 2.89 0.032 

REF REF REF REF 

0.0019 3.35 1.08 to 10.32 0.001 

0.0011 2.25 0.82 to 6.17 0.001 

0.0024 1.90 0.89 to 4.04 0.0001 

0.0001 14.81 4.29 to 51.05 0.0002 

REF REF REF REF 

0.277 - - - 

ence interval. -: Not applicable. 
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ocacy campaigns such as radio programs. 12 This will ensure that ac-

urate information gets to the public. Generally, community education

s key to addressing the challenges of non-compliance with the use of

ace masks, physical distancing, and frequent hand washing, all key NPIs

rucial to curb the spread of the SARS-CoV-2. 12-13 Furthermore, WHO

ecommended that to achieve rapid and effective control of the global

OVID-19 pandemic, four major objectives of RCCE must be consid-

red. These are that every RCCE strategy must be community-driven,

e data-driven, should reinforce local solutions, and be collaborative. 9 

hen properly implemented, the “pandemic fatigue ” could be reduced,

nd states across Nigeria could effectively control the pandemic. 

To curb the spread of the disease, Kwara state invited and involved

ey stakeholders such as market leaders, traditional title holders, and

eligious leaders to improve the community acceptance and uptake of

he COVID-19 NPIs. Furthermore, social media platforms were used to

isseminate information among targeted groups such as health officers.

Most of the study participants believed that the established NPIs

ere important and effective in curbing the spread of the SARS-CoV-

. This high-risk perception of COVID-19 NPIs could be attributed to

he good public knowledge of COVID-19. Several other studies had re-

orted similar high COVID-19 risk perception across several other states

n Nigeria. 14 , 31-34 

Physical distancing is an important NPI against COVID-19. 35 Our

ommunity survey revealed that Kwarans had an in-depth knowledge

f social distancing, which they perceived to revolve around: staying at

ome, avoiding crowds and gatherings, as well as staying at least 6m

rom others in public places such as banks and malls. 

However, the respondents have a very poor attitude and adherence

o the preventive measures. The poor attitude could result in an in-

reased incidence of COVID-19 in the state. As of April 2021, the state

anks 11 in Nigeria’s COVID-19 burden. 4 Therefore, the government

ust immediately use CE and other available means to enforce the

OVID-19 NPIs to fully curb the spread of the SARS-CoV-2. Further-

ore, the government should provide face masks to students in schools

nd higher institutions, and enforce their use in public places. 

The findings from this study revealed that the perception of, and

ompliance with the COVID-19 preventive practices among residents

f Kwara State were influenced by the level of education of the re-

pondents. This finding supports our hypothesis and is consistent with

revious reports. 14 , 33 Logically, respondents with higher levels of ed-

cation would have access to more information on COVID-19, have a

ood perception of the preventive measures, and practice the COVID-19

recautionary preventive measures. Similarly, gender differences were

oticed in the compliance with the COVID-19 precautionary and pre-

entive measures. Female respondents were more likely to have posi-

ive preventive measures than their male counterparts. This is consis-

ent with the report that gender differences may indicate female gender

erceives themselves as more susceptible to adverse conditions than the

ale gender. 14 

The main strengths of this study included its large sample size and

he diversity of the respondents across the state. The main limitation

s the possibility of social desirability bias and the result might not be

epresentative of the country. 

In Conclusion, our study showed that there was ample information

n COVID-19 at the community level in Kwara state. However, the pub-

ic attitude towards the preventive measures was sub-optimal. Hence,

n improved RCCE strategy is urgently needed in the state to improve

dherence to the COVID-19 preventive practices and to prevent another

ave of the COVID-19 pandemic. Furthermore, the government must

mprove the public trust in them, and increase the vaccine acceptance

o reduce the community spread of the SARS-CoV-2. 
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