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Abstract

Background: In recent times, the novel coronavirus disease is one of the most challenging public health burdens. Low-and-middle-income countries including Ghana 
have not been spared by the infection. Several measures are being undertaken by countries to control and prevent the future waves of the disease. Previous studies have 
established the importance of knowledge, attitude and practices towards an infection as a remedy for controlling the spread of such infection. However, further studies 
are required to ascertain the socio-demographic characteristics infl uencing the knowledge, attitude and preventive measures of COVID-19.

Methods: This study investigated the socio-demographic characteristics infl uencing knowledge, attitude and preventive practices towards COVID-19 among the 
Ghanaian population. A cross-sectional design was adopted to recruit 369 participants for the study utilizing convenience and snowball sampling methods. With the 
use of an electronic semi-structured questionnaire and social media platforms, an online survey was conducted from March 26 to May 1, 2020. Descriptive statistics, 
independent t-test, chi-square test, one-way analysis of variance (ANOVA) and linear regression were used to analyze data. 

Results: The average mean percentage of good knowledge, positive attitudes and good preventive practices regarding the novel coronavirus disease was 83.2%, 88.2% 
and 69.2%, respectively. In relation to occupation, there was signifi cant difference (t = -2.984, p-value = 0.0030) in COVID-19 knowledge. Income level was signifi cantly 
associated with attitudes towards COVID-19. Male gender (vs female, β = -1.276, p-value = <0.00001), less than ¢500 income earners (vs above ¢1000, β = -0.845, p-value = 
0.017) were associated with lower COVID-19 preventive practice score while being the 42-64 age category (vs 18–25-year group, β = 1.128, p-value = 0.028), health worker 
(vs non-health worker, β = 0.816, p-value = 0.001) and belonging to Ga ethnic group (vs Akan ethnic group, β = 0.89, p-value = 0.027) were associated with higher scores.

Conclusion: Although this study found higher knowledge and attitudes toward the novel coronavirus disease, it did not refl ect in higher preventive practices towards 
the infection. In our fi ght against this infection in Ghana, COVID-19 preventive measure educational campaigns targeting the male gender and low-income earners should 
be considered and implemented.
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Introduction

Since the emergence of the novel coronavirus disease 
(COVID-19) in December 2019 from Wuhan city in China, it has 
spread to many other countries around the world including those 
on the African continent [1]. The World Health Organization 
(WHO) on January 30, 2020, declared the outbreak of the 
disease as a Public Health Emergency of International Concern, 
serving as a clarion call to the international community to 
provide political, fi nancial and technical support to a public 
health emergency [2]. Subsequently, COVID-19 was declared as 
a pandemic on March 11, 2020, due to its widespread across the 
globe [3].

In Ghana, the Ministry of Health (MOH) in a release on 
March 12, 2020, announced the fi rst two confi rmed cases 
of COVID-19 [4]. After the pronouncement of these initial 
cases, the Government of Ghana (GoG) put in place numerous 
measures including the closing of borders, schools, churches, 
mosques and ban of all social gatherings [5]. Citizens were also 
advised by GoG to practice precautionary measures such as 
the washing of hands with soap, sanitizing, social distancing 
among others. Notwithstanding, as of May 1, 2020, Ghana was 
among the top African countries that had recorded most cases 
of COVID-19 with 2074 confi rmed cases, 212 recoveries and 17 
deaths [6]. 

The battle against COVID-19 by GoG and Ghanaians as a 
whole continued through various phases with strict measures 
such as partial lockdown in various parts of the country such as 
Greater Accra, Greater Kumasi and Kasoa Metropolis for three 
weeks. This was accompanied by the compulsory wearing of 
nose masks, particularly in the Greater Accra region. In the 
wake of all these measures put in place by GoG, people’s 
adherence to these measures are signifi cant and is chiefl y 
affected by Knowledge, Attitude and Practices (KAP) towards 
COVID-19. This is per the KAP theory [7,8]. 

The second wave of the COVID-19 in India can be attributed 
to many factors including neglect of COVID-19 proper behaviour 
[9]. And it is obvious the Indians let their guards down and 
did not follow the protocols and guidelines of the previous 
wave of COVID-19. Lack of knowledge, bad attitudes and poor 
preventive practices towards COVID-19 among them may have 
also accounted for the violation of the COVID-19 appropriate 
behaviour. The knowledge, attitudes and practices of standard 
preventive measures are signifi cant in the prevention of future 
waves in India and other parts of the world. 

According to some studies [10,11]. Conducted during 
the SARS outbreak in 2003, knowledge and attitudes toward 
infectious diseases like COVID-19 have a causal connection with 
the level of panic emotion among the general population and 
can subsequently complicate the efforts made to prevent the 
transmission of the disease. So, some basic knowledge about 

the COVID-19 and its modes of transmission as well as basic 
hygiene principles to reduce the panics related to the disease 
and its spread is essential. 

In the specifi c case of the COVID-19 virus, SARS-CoV-2, 
the routes of transmission remains a paradox [12]. Hence, 
there is an urgent call globally to research to unravel these 
contradictory routes of transmission and other factors 
including demographic characteristics that may contribute 
to the transmission of COVID-19. These investigations are 
essential to inform policy, and consequently, policymakers and 
public health agencies may need to upgrade their precautionary 
approaches to disrupt all the probable modes of transmission 
based on new scientifi c evidence [12]. 

Currently, studies have been done in some countries such 
as China [13]. Egypt [14]. Iran [15]. Kenya [16]. On KAP towards 
COVID-19 among the general population. However, the 
situation in Ghana has not been adequately assessed, especially 
the investigation of socio-demographic characteristics 
infl uencing the knowledge, attitude and practices of the 
COVID-19 pandemic. 

Given this and all the precautionary measures put in place 
by the GoG together with daily education on television, radio, 
print and social media platforms concerning COVID-19, the 
study investigated knowledge, Attitude and Practice towards 
the novel coronavirus disease among Ghanaians. It also 
ascertains the socio-demographic characteristics infl uencing 
the knowledge, attitude and preventive practices of the novel 
coronavirus disease in the country. 

 Methods

 Study design

A cross-sectional study was conducted from 26 March to 
1st May 2020. The study adopted an online survey approach 
among Ghanaians, due to the restricted movement imposed 
on Ghanaians during the COVID 19 pandemic period. Social 
network platforms such as WhatsApp, Facebook, Instagram 
and Twitter were used as the channels for reaching people to 
respond to the survey.

 Study area

The study was conducted among Ghanaians through online 
social media platforms. Ghana is a West African Country 
bordered by the countries; Burkina Faso, Ivory Coast and 
Togo in the north, west and east respectively. However, the 
south is bordered by the Atlantic Ocean. Ghana is divided into 
16 administrative regions with Accra as the national city. The 
population is estimated to reach 31,072,940 in the year 2020 
with Akans and Christians forming 47.5% and 71.2% of the 
population correspondingly. The health system is manned 
by the Ghana Health Service offering primary, secondary and 
tertiary health care in various regions. 

 Sample size and sampling procedure

The Centre for Disease Control Epi Info Software 7.2.3.1 was 
used to compute the minimum sample size required for the 
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study. An expected frequency of 50% was used mainly because 
there was limited study quantifying the proportion of the 
population with knowledge on COVID-19. With an alpha value 
of 5% at a confi dence level of 95%, a total sample size of 384 
was computed. The study assumed a non-response rate of 5%, 
which resulted in a total sample size of 403. However, a total of 
369 respondents took part in the study resulting in a response 
rate of 91.6%. Due to the national lockdown, respondents for 
the study were recruited through convenience and snowball 
sampling methods. 

Inclusion criteria

•  Ability to read and operate a smartphone

• Access to the internet and social media

• Eighteen (18) years and above

• Willingness to participate in the study

Excl usion criteria

•  Below 18 years

• Unwillingness to participate in the study

Data  collection technique

An online survey tool was designed with google 
forms comprising four sections. These sections included 
demographic characteristics, knowledge on COVID-19, 
attitudes and practices towards COVID 19 among the Ghanaian 
population. The tool was developed in the English language. 
The questionnaires were multiple choice and limited format. 
The data collection instrument was reviewed by professionals 
including medical offi cers, medical laboratory scientists and 
disease control offi cers to ascertain its reliability and validity. 
This was followed by a pretesting. The tool was shared with 
authors’ social contacts on WhatsApp, Facebook, Twitter and 
Instagram. Respondents were also encouraged to share with 
their networks after completing the survey. 

Data p rocessing and analysis

Collected data from google sheet was exported to excel 
for cleaning and imported into Stata/IC 15 statistics/data 
analysis software for data analysis. Categorical variables were 
presented as frequencies and percentages. Analysis of the KAP 
was done using the scaler scoring method. Questions with 
multiple responses were assigned 1 point and 0 for unanswered 
questions. Other questions with three responses were assigned 
0, 1 and 2. For each respondent, a maximum score of 22, 6 and 
13 were awarded for correctly answering all questions on good 
knowledge, good attitudes and good practices in that order. 
Independent t-test, one-way ANOVA and chi-square test were 
used to analyze and compare demographic characteristics 
to knowledge, practices and attitude to know statistically 
signifi cant variables at p values of 5%. The linear regression 
model was used to analyze factors associated with knowledge, 
attitude and practices on COVID-19.

 R e s u l t s

Demographic characteristics of respondents 

The study received participation from three hundred and 
thirty-nine (369) people. Out of this, the majority, 231 (62.6%) 
were males. A greater number, 156 (42.3%) of participants were 
within the 26-33 age bracket while the least, 26 (7.1%) were in 
the 42-64 age category. More than half, 207 (56.1%) were not 
health workers. Almost all, 356 (96.5) were Christians and had 
attained tertiary education. Also, most, 221 (60.0%) and 215 
(58.3) of study respondents earned an average income of more 
than ¢1000 and were Akans, respectively. Again, the majority, 
123 (33.3%) respondents were residents of the Greater Accra 
region, this was followed by the Ashanti and Eastern region 
(Table 1). 

Participants knowledge of COVID-19

The average mean of knowledge on COVID-19 among study 
participants was 18.3 ± 2.36 out of a maximum score of 22, 
showing a mean percentage of good knowledge of 83.2% (Figure 
1). The correct answer rate of questions (K1-K12) relating to 
knowledge on COVID-19 ranged from 4.3-99.2%. However, the 

Table 1: Demographic Characteristics of Respondents by occupational status.

Characteristics
Non-health worker Health worker Total

207 (56.10%) 162 (43.90%) 369 (100.00%)
Gender 
Female 75 (36.23) 63 (38.89) 138 (37.40)

Male 132 (63.77) 99 (61.11) 231 (62.60)
Age

18-25 56 (27.05) 36 (22.22) 92 (24.93)
26-33 84 (40.58) 72 (44.44) 156 (42.28)
34-41 56 (27.05) 39 (24.07) 95 (25.75)
42-64 11 (5.31) 15 (9.26) 26 (7.05)

Educational level 
Secondary 13 (6.28) 0 (0.00) 13 (3.52)

Tertiary 194 (93.72) 162 (100.00) 356 (96.48)
Religion

Christianity 202 (97.58) 154 (95.06) 356 (96.48)
Islamic 4 (1.93) 6 (3.70) 10 (2.71)
Others 1 (0.48) 2 (1.23) 3 (0.81)

Income level (¢)
> 1000 116 (56.04) 105 (64.81) 221 (59.89)

500-1000 41 (19.81) 32 (19.75) 73 (19.78)
< 500 50 (24.15) 25 (15.43) 75 (20.33)

Ethnicity 
Akan 126 (60.87) 89 (54.94) 215 (58.27)
Ewe 33 (15.94) 29 (17.90) 62 (16.80)
Ga 20 (9.66) 13 (8.02) 33 (8.94)

Others 28 (13.53) 31 (19.14) 59 (15.99)
Region of residence

Ashanti 21 (10.14) 31 (19.14) 52 (14.09)
Bono 6 (2.90) 17 (10.49) 23 (6.23)

Central 16 (7.73) 12 (7.41) 28 (7.59)
Eastern 36 (17.39) 9 (5.56) 45 (12.20)

Greater Accra 85 (41.06) 38 (23.46) 123 (33.33)
Volta 14 (6.76) 26 (16.05) 40 (10.84)

Western 11 (5.31) 4 (2.47) 15 (4.07)
Others* 18 (8.70) 25 (15.43) 43 (11.65)

Others* refers to Ahafo, Bono East, North East, Northern, Oti, Savannah, Upper East, 
Upper West and Western North regions.
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correct answer rate to questions (K1-K7) that required a single 
answer ranged from 89.4-99.2%. With regards to questions 
(K8-K12) that required more than one correct answer, the rate 
of identifying all correct answers ranged from 34.7-91.9% 
(Table 2). 

Attitudes of the participant’s towards COVID-19

The average mean of participant’s attitude towards 
COVID-19 was 5.29 ± 0.88 out of a maximum score of 6, 
representing a mean percentage positive attitude of 88.2% 
(Figure 1). The majority, 61.5% of above ¢1000 per month 
income earners had good attitudes towards the novel disease 
(Figure 2). Based on the questions to ascertain attitudes towards 
COVID-19, a good attitude rate ranged from 75.1-99.7%. The 
majority of participants (77.0%) thought it was safe to get 
closer to a person who has previously suffered from COVID-19. 
Almost all (99.7%) participants claimed it was signifi cant to 
observe the health guidelines. The majority, 91.3% and 90.2% 
of participants did not believe COVID-19 is a spiritual disease 
and deception, respectively. Many, 75.1% and 95.4% of the 
respondents also were confi dent the Government of Ghana 
could win the battle against COVID-19, and successfully control 
the pandemic correspondingly (Table 3). 

Preventive practices against COVID-19 by study parti-
cipants

The average mean of COVID-19 preventive practices was 
9.0 ± 2.18 out of a maximum score of 13, making up a mean 
percentage of the good preventive practice of 69.2% (Figure 1). 
Also, 60.1% of males were involved in good practices towards 
the novel disease (Figure 3). Most participants, 179 (48.5%) and 
299 (81.0%) always wore masks and avoided crowded places, 
respectively. The majority of participants, 359 (97.3%) washed 
their hands with soap under running water; nonetheless, 
only one-third, 123 (33.3%) did the washing of hands more 
than 10 times a day. Also, a little above one-third of the 
participants, 130 (35.2%) disinfected their hands with alcohol-
based sanitizers more than 10 times daily. Again, many of the 
participants admitted they sometimes touched their face, nose 
and mouth (Table 4). 

Association between practices / attitudes towards CO-
VID-19 and demographic characteristics

In relation to demographic characteristics, gender 
was signifi cantly (Pearson chi2 = 7.34, p-value = 0.007) 
associated with practices towards COVID-19, while income 
level of participants was also signifi cantly (Pearson chi2 = 
8.48, p-value = 0.007) associated with attitudes towards the 
COVID-19 pandemic (Table 5).

Differences between knowledge, attitudes and practices 
towards COVID-19 by socio-demographics characteris-
tics

There was signifi cant difference in knowledge on COVID-19 
in relation to the occupation (t = -2.984, p-value = 0.0030) 
of study participants. Again, signifi cant differences existed 
in attitudes with respect to income level (F = 4.12, p-value = 

Table 2: Participant's knowledge of COVID-19.

Questions/Statements N(%)

K1. COVID-19 spreads by breathing droplets containing the virus from 
an infected person

No 19 (5.15)

Yes* 350 (94.85)

K2. A person who tests positive for COVID-19 but shows no 
symptoms cannot spread the virus

True 39 (10.57)

False* 330 (89.43)

K3. It is not important for children and youth to measures to prevent 
COVID-19

True 35 (9.49)

False* 334 (90.51)

K4. It is recommended that to stay safe, you must wash your hands 
frequently 

True* 366 (99.19)

False 3 (0.81)

K5. There is a specifi c approved antiviral treatment for COVID-19?

Yes 26 (7.05)

No* 343 (92.95)

K6. Are there approved vaccines currently on the market to prevent 
COVID-19?

Yes 19 (5.15)

No* 350 (94.85)

K7. Persons with COVID-19 cannot infect others with the virus if a 
fever is not present

True 13 (3.52)

False* 356 (96.48)

K8. Which people are at risk of getting infected with COVID-19?

Don’t know 2 (0.54)

The aged and people with chronic disease* 28 (7.59)

Everyone** 339 (91.87)

K9. Common clinical symptoms of COVID-19 are

Don’t know 14 (3.79)

Fever* 16 (4.34)

Fever and fatigue** 40 (10.84)

Fever, fatigue and dry cough*** 128 (34.69)

Fever, fatigue, dry cough and sore throat**** 171 (46.34)

K 10. Critical cases of COVID-19 are common among

Don’t know 4 (1.08)

Elderly* 58 (15.72)

Elderly and people who are obese.** 219 (59.35)

Elderly, people who are obese and patients with chronic illness*** 88 (23.85)

K 11. Clinical symptoms associated with severe cases of COVID-19 
includes

Don’t know 5 (1.36)

Diffi  culty in breathing* 49 (13.28)

Diffi  culty in breathing and high fever** 133 (36.04)

Diffi  culty in breathing, high fever and pneumonia*** 182 (49.32)

K 12. In your opinion, COVID-19 can be prevented by

Don’t know 6 (1.63)

Avoiding crowded places* 66 (17.89)

Avoiding crowded places and not greeting through handshaking** 138 (37.40)

Avoiding crowded places, not greeting through handshaking and not 
drinking alcoholic beverages***

159 (43.09)

*, **, *** and **** represents correct answers that were scored 1, 2, 3 and 4 
respectively.
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0.0169) and ethnicity (F = 4.67, p-value = 0.0032). Also, there 
was signifi cant differences in practices towards the COVID-19 
pandemic regarding gender (t = 4.712, p-value = 0.0001), 
occupation (t = -3.320, p-value = 0.0010) and income level (F = 
3.25, p-value = 0.0400) (Table 6). 

Multiple linear regression on factors associated with 
COVID-19 practices

A multiple linear regression analysis depicted that male 
gender (vs female,  = -1.276, p-value = <0.00001), income 
level (¢) of less than 500 (vs above 1000,  = -0.845, p-value = 

83
.2

% 88
.2

%

69
.2

%

Good knowledge ve tudes Good prac ces

Figure 1: Percentage of adequate knowledge, positive attitude and good practices 
among participants.
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Figure 2: Level of participants’ attitudes towards COVID-19 by income level.

Table 3:  Attitudes of the participant’s towards COVID-19.

Questions on attitudes toward COVID-19 (good attitudes rate, 
percentage of total sample %)

Options

A1. Do you agree that COVID-19 could be successfully controlled? 
(95.4)

Disagree, 
Agree*, don’t 

know
A2. Do you have confi dence that the Government of Ghana can 

win the battle against COVID-19? (75.1) 
No, Yes*, don’t 

know
A3. Do you think it is safe to get close to a person who suffered 

previously from COVID-19? (77.0)
No, Yes*, don’t 

know
A4. Do you think it is important to observe the health guidelines 

(including social distancing and wearing of masks)? (99.7)
No, Yes*, don’t 

know

A5. Is COVID-19 a spiritual disease? (91.3)
No*, Yes, don’t 

know

A6. Is COVID-19 a hoax (deception)? (90.2)
No*, Yes, don’t 

know

* corresponds to options perceived as a good attitude towards COVID-19. 

Table 4: COVID-19 practices by study participants.

Questions/Statements N(%)

P1. Do you wear masks when leaving home?

Never 35 (9.49)

Sometimes* 155 (42.01)

Always** 179 (48.51)

P2. Do you wash your hands with soaps under running water for at 
least 20 seconds?

No 10 (2.71)

Yes* 359 (97.29)

P3. How frequently do you disinfect your hands with alcohol-
based sanitisers?

None 17 (4.61)

1-4 times* 124 (33.60)

5-10 times** 98 (26.56)

Above 10 times*** 130 (35.23)

P4. How often do you touch your face, nose and mouth? 

Not at all 42 (11.38)

Sometimes * 262 (71.00)

Most of the time** 65 (17.62)

P5. Do you avoid crowded places in recent times (social 
distancing)?

Never 1 (0.27)

Sometimes* 69 (18.70)

Always** 299 (81.03)

P6. How many times in a day do you wash your hands?

None 3 (0.81)

1-4 times* 116 (31.44)

5-10 times** 127 (34.42)

Above 10 times*** 123 (33.33)

*, ** and *** represent good practices and were scored 1, 2 and 3 respectively.

 

18.6%

39.88%

81.4%

60.12%

0
10
20
30
40
50
60
70
80
90
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Female Male

Figure 3: Level COVID-19 preventive practices among participants by gender.
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0.017) were signifi cantly associated with lower practice score 
(Table 7). However, 42-64 age category (vs 18–25-year group, 
 = 1.128, p-value = 0.028), health worker as an occupation (vs 
non-health worker,  = 0.816, p-value = 0.001) and belonging 
to an Ga ethnic group (vs Akan ethnic group,  = 0.89, p-value 
= 0.027) were signifi cantly associated with higher practice 
score (Table 7). 

Discussion

This study investigated the knowledge, attitudes and 
practices of Ghanaians towards the novel coronavirus disease 
through an online survey. Averagely, participants of this study 
showed a high knowledge of the disease. This fi nding was not 
different from a similar study conducted among the Egyptian 
population [14]. Additionally, an extremely higher mean 
score of knowledge was recorded in a study conducted among 
Chinese residents [17]. All these results show the concern 
that was attached to the disease. Besides, the high COVID-19 
knowledge level may also have resulted from the educational 
level of participants who took part in the study [18]. 

Again, our study revealed that health workers had 
signifi cantly higher knowledge scores compared to non-health 
workers. This result is expected since health workers are the 
front-liners in the fi ght against the coronavirus pandemic. 
However, a study conducted by Yue et al. showed that being 
a health care worker had a signifi cant impact on COVID-19 
knowledge, but there was no signifi cant difference in 
knowledge of health workers and non-healthcare workers [19]. 
Signifi cant differences in COVID-19 knowledge rather existed 
in age groups, marital status, gender and educational level [19].

The fi ndings of our study depicted a high mean percentage 
attitude score of almost 90%. A similar result was reported 
in a population-based study done in Iran [20]. Further, both 
recent and previous studies conducted within Africa and other 
parts of the world within this pandemic period have reported 
high positive attitudes towards the novel coronavirus disease 
[17-19,21]. Knowledge is usually associated with attitudes. 
Therefore, the high COVID-19 knowledge among participants 
from different countries may have infl uenced the general 
attitude of people worldwide. A study conducted in Nigeria 

Table 5:  Association Between Practices, Attitudes towards COVID-19 and Demographic Characteristics.

Characteristics
Practices Attitudes

Poor Good Chi2 p-value Poor Good Chi2 p-value
Gender 7.34 0.007a* 0.00 0.993a

Female 8 (5.80) 130 (94.20) 6 (4.35) 132 (95.65)
Male 35 (15.15) 196 (84.85) 10 (4.33) 221 (95.67)
Age 4.66 0.197 7.87 0.066

18-25 14 (15.22) 78 (84.78) 8 (8.70) 84 (91.30)
26-33 21 (13.46) 135 (86.54) 7 (4.49) 149 (95.51)
34-41 6 (6.32) 89 (93.68) 1 (1.05) 94 (98.95)
42-64 2 (7.69) 24 (92.31) 0 (0.00) 26 (100.00)

Occupation 1.61 0.205a 2.43 0.132
Non-health worker 28 (13.53) 179 (86.47) 12 (5.80) 195 (94.20)

Health worker 15 (9.26) 147 (90.74) 4 (2.47) 158 (97.53)
Educational 0.21 0.540 0.61 1.000
Secondary 1 (7.69) 12 (92.31) 0 (0.00) 13 (100.00)

Tertiary 42 (11.80) 314 (88.20) 16 (4.49) 340 (95.51)
Religion 1.78 0.734 0.61 1.000

Christianity 43 (12.08) 313 (87.92) 16 (4.49) 340 (95.51)
Islamic 0 (0.00) 10 (100.00) 0 (0.00) 10 (100.00)
Others 0 (0.00) 3 (100.00) 0 (0.00) 3 (100.00)

Income level (¢) 2.03 0.363a 8.48 0.007*
> 1000 22 (9.95) 199 (90.05) 4 (1.81) 217 (98.19)

500-1000 9 (12.33) 64 (87.67) 6 (8.22) 67 (91.78)
< 500 12 (16.00) 63 (84.00) 6 (8.00) 69 (92.00)

Ethnicity 5.34 0.151 6.76 0.124
Akan 28 (13.02) 187 (86.98) 9 (4.19) 206 (95.81)
Ewe 10 (16.13) 52 (83.87) 6 (9.68) 56 (90.32)
Ga 1 (3.03) 32 (96.97) 0 (0.00) 33 (100.00)

Others 4 (6.78) 55 (93.22) 1 (1.69) 58 (98.31)
Residence 7.43 0.356 5.83 0.447

Ashanti 8 (15.38) 44 (84.62) 3 (5.77) 49 (94.23)
Bono 4 (17.39) 19 (82.61) 2 (8.70) 21 (91.30)

Central 2 (7.14) 26 (92.86) 3 (10.71) 25 (89.29)
Eastern 6 (13.33) 39 (86.67) 1 (2.22) 44 (97.78)

Greater Accra 9 (7.32) 114 (92.68) 4 (3.25) 119 (96.75)
Volta 8 (20.00) 32 (80.00) 1 (2.50) 39 (97.50)

Western 1 (6.67) 14 (93.33) 1 (6.67) 14 (93.33)
Others 5 (11.63) 38 (88.37) 1 (2.33) 42 (97.67)

Others* refers to Ahafo, Bono East, North East, Northern, Oti, Savannah, Upper East, Upper West and Western North regions.
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confi rms a signifi cant relationship between COVID-19 
knowledge level and attitudes towards COVID-19 preventive 
practices [18].

Earlier modelling studies had predicted the severity of 
the novel coronavirus pandemic globally; the severity is 
expected to be intense in low-income settings and among 
people earning low income [22,23]. In our study, we found 
that attitudes towards COVID-19 were signifi cantly associated 

Table 6:  Differences between Knowledge, Attitudes and Practices towards COVID-19 by Socio-demographics characteristics.

Characteristics
Knowledge Attitudes Practices

Mean ± SD t/F p-value Mean ± SD t/F p-value Mean ± SD t/F p-value
Gender -1.016 0.3105 -0.569 0.5701 4.712 <0.0001*
Female 18.10±0.2 5.25±0.1 9.71±0.2

Male 18.36±0.2 5.31±0.1 8.63±0.1
Age 1.36 0.2559 2.58 0.0534 1.86 0.1359

18-25 17.91±2.2 5.08±1.0 8.76±2.1
26-33 18.30±2.3 5.33±0.9 8.92±2.3
34-41 18.37±2.7 5.41±0.7 9.34±2.1
42-64 18.88±2.0 5.31±0.6 9.62±2.4

Occupation -2.984 0.0030* -1.131 0.2587 -3.320 0.0010*
Non-health worker 17.94±0.2 5.24±0.1 8.71±0.2

Health worker 18.67±0.1 5.35±0.1 9.46±0.2
Educational level -1.007 0.3145 0.085 0.9321 -0.704 0.4818

Secondary 17.62±1.0 5.31±0.2 8.62±0.5
Tertiary 18.29±0.1 5.29±0.1 9.05±0.1
Religion 1.83 0.1623 0.24 0.7850 0.49 0.6136

Christianity 18.30±2.4 5.29±0.9 9.04±2.2
Islamic 17.60±1.8 5.40±0.5 8.60±1.8
Others 16.00±1.7 5.00±1.0 10.00±1.7

Income level (¢) 2.30 0.1018 4.12 0.0169* 3.25 0.0400*
> 1000 18.47±2.4 5.39±0.8 9.16±2.2

500-1000 18.10±2.2 5.14±1.0 9.23±2.1
< 500 17.83±2.5 5.12±1.0 8.47±2.1

Ethnicity 0.24 0.8660 4.67 0.0032* 2.58 0.0536
Akan 18.24±2.5 5.38±0.9 8.90±2.2
Ewe 18.45±2.0 4.92±1.1 9.19±2.4
Ga 18.03±2.5 5.36±0.7 9.97±2.0

Others 18.27±2.2 5.29±0.6 8.85±1.9
Region of residence 0.67 0.6992 0.31 0.9492 0.77 0.6141

Ashanti 18.25±2.1 5.25±0.9 8.79±2.2
Bono 18.56±1.8 5.26±1.1 9.35±3.1

Central 18.86±1.5 5.14±1.3 9.29±2.2
Eastern 18.16±2.2 5.27±0.8 8.87±2.1

Greater Accra 18.07±2.5 5.28±0.8 9.28±2.0
Volta 18.55±2.2 5.33±0.8 8.80±2.5

Western 18.67±2.6 5.40±0.8 9.20±2.1
Others 17.98±3.0 5.42±0.7 8.63±1.9

Others* refers to Ahafo, Bono East, North East, Northern, Oti, Savannah, Upper East, Upper West and Western North regions.

with the income level of participants. And, it was confi rmed 
in our study that a positive attitude towards the COVID-19 
was signifi cantly higher among participants who received 
higher income compared to those who received lower income. 
Also, positive attitudes towards COVID-19 were found among 
the majority of above ¢1000 income earners. Therefore, it is 
obvious that negative attitudes among low-income earners 
may be contributed by the cost of COVID-19 preventive items, 
such as nose masks and sanitizers.

In a study [24]. Conducted among ethnic minorities in 
Hong Kong, participants expressed some misconceptions on 
the prevention of novel coronavirus disease; however, they had 
positive attitudes towards the approved preventive measures 
of the infection including wearing masks and social distancing. 
Though in our study, ethnicity was not associated with 
attitudes towards COVID-19, signifi cant differences in attitude 
were among ethnic groups, implying that an ethnic group had 
better attitudes towards COVID-19 compared to the others. 
These fi ndings are expected because earlier studies [25]. Have 
reported a relationship between ethnicity and the spread of 

Table 7: Results of  multiple linear regression on factors associated with COVID-19 
practices.

Variable Coeffi  cient
Standard 

error
t p-value

Gender (Male vs. Female) -1.276 0.241 -5.29 <0.0001

Age (42-64 vs. 18-25) 1.128 0.511 2.21 0.028

Occupation (Health worker vs. Non-
health worker)

0.816 0.235 3.48 0.001

Income in GH¢ (Less than 500 vs. Above 
1000)

-0.845 0.353 -2.39 0.017

Ethnicity (Ga vs. Akan) 0.891 0.401 2.22 0.027
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COVID-19. This observation suggests that the cultural and 
socio-economic characteristics of an ethnic group signifi cantly 
affects their attitudes toward a disease; whether positive or 
negative. 

The mean percentage of COVID-19 preventive practices in 
our study was found to be 69.2%. This outcome was similar to 
recent research in Nigeria that depicted an average percentage 
of 68.0% [18]. Nonetheless, a study published after a few 
months of the COVID-19 pandemic revealed that over 95.0% of 
study participants engaged in all COVID-19 preventive practices 
[17]. The discrepancies in the average practices may be due to 
the period, and countries where studies were conducted. The 
earlier study (16) and our study were conducted in West African 
countries during the national lockdown, which was many 
months into the COVID-19 pandemic; however, the latter was 
conducted in the early period of the epidemic in China.

Also, in this study, practices towards the novel coronavirus 
were signifi cantly associated with gender. Besides, although 
our study found that the majority of males were found to be 
involved in good practices of COVID-19, female participants 
signifi cantly adhere to COVID-19 preventive measures 
compared to their male counterparts. The fi ndings of this 
study synchronize with another, which revealed that men were 
associated with the lower practice of COVID-19 preventive 
measures, including wearing nose masks and going to crowded 
places [17]. A study by Erfani et al. also confi rms the high 
practice of COVID-19 preventive measures among females 
compared to males [20]. Additionally, research [26]. Conducted 
to study gender differences in COVID-19 linked beliefs and 
behaviour revealed that, generally, females perceived the 
pandemic as a serious health issue and subsequently comply 
with all the preventive measures compared to males. This 
accounts for the considerable difference in COVID-19 mortality 
cases between women and men.

This study found the occupation and income level of study 
participants to be signifi cantly associated with COVID-19 
preventive practices. As expected, health workers practiced 
COVID-19 preventive measures compared to non-health 
workers. Erfani et al. study [20]. On COVID-19 found results 
similar to our study, where being a health care provider was 
associated with adequate knowledge, attitude and preventive 
practices towards COVID-19 infection. The population working 
in healthcare-related facilities are at the forefront of the 
coronavirus virus pandemic; therefore, it is highly expected 
of these workers to practice COVID-19 preventive measures. 
According to a recent Chinese study, COVID-19 preventive 
measures were practiced by participants who earned higher 
income [24]. However, the results of this study revealed 
that participants who earned between ¢500-1000 as income 
practiced COVID-19 preventive measures compared to those 
who received less than 500 and above ¢1000. Furthermore, 
our study showed a strong association between the income 
level of above ¢1000 and lower practice scores. These results 
suggest the unpredictability of human behaviour, which may 
be affected by factors such as knowledge and complacency.

This study, fi nally, found out that being within the age 
category of 42-64 years and belonging to a Ga ethnic group 
were associated with a higher COVID-19 preventive practice 
score. The numerous data that churned out at the early stage 
of the COVID-19 pandemic revealed that the older age group 
were at high risk compared to the youth [27]. So, educational 
and preventive campaigns were all targeted at this age bracket. 
This may be the reason for the higher practice score among 
them [28]. The Ga ethnic group are inhabitants of Accra, the 
epicentre of the novel coronavirus in Ghana. In essence, it was 
expected that this group may adhere more to the preventive 
measures compared to the other ethnic groups in Ghana.

Limitation of the study

Due to the COVID-19 pandemic, the study was limited to 
only participants who could read and write, since the survey 
was made available on solely social media platforms. 

Conclusions

I n  summary, our research suggests that knowledge and 
attitudes towards novel coronavirus disease were high among 
the Ghanaian population; however, preventive practices towards 
the infection was just above average. Occupation and income 
level had a signifi cant relation with knowledge and attitudes 
towards COVID-19 infection, respectively. Also, COVID-19 
preventive practices had a signifi cant association with gender, 
income level, occupation, age and ethnic group. Educational 
interventions on COVID-19 should be targeted towards the 
population involved in non-health related occupations. Good 
attitudes towards the pandemic should be encouraged among 
the low-income earners of the population. The male gender 
and low-income earners should be admonished to practice 
measures towards the curbing of the novel coronavirus disease. 
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