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ABSTRACT  

Background 
Coronavirus disease (COVID-19), an infectious disease caused by the SARS-CoV-2 virus, has become a pandemic 
crisis. Good Knowledge, Attitude and Practice (KAP) can prevent the spread of the virus. The present study 
aimed to identify the current status of KAP associated with COVID-19 characteristics, prevention, control and 
treatment options within the study population.  
 
Methods 
A cross-sectional community-based online survey was conducted with 500 participants. A link was sent to 
members of the public of Jaipur district, Rajasthan India. Data were analyzed by the student ‘t’ test and F-
Statistics. Bivariate and multiple linear regression were applied to find any association between different 
variables. A p-value <0.05 was considered significant.  
 
Results 
Respondent knowledge and attitude was rated ‘Good’ overall (99%) regarding COVID-19 preventative 
measures, with practice scoring slightly less (89%). A significant positive relationship was observed between 
knowledge and attitude (r=0.177, p=0.01), but a positive attitude does not automatically result in good practice 
(r=-0.105, p=0.05). Knowledge was better amongst urban, more highly educated respondents and amongst 
those working in the medical community. The study identified some common misunderstandings over how the 
virus spreads, including that it can be transmitted through dairy products and meat consumption, and through 
the faecal-oral route.  
 
Conclusion 
Rural residents, who tend to be less educated than urban residents, and the less educated urban residents were 
less aware of COVID-19 characteristics, treatment options and mechanisms of disease spread. This highlights a 
need for continuing public health education, particularly amongst rural and less educated urban populations. 
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INTRODUCTION 

Coronavirus disease 2019 (COVID-19) is a worldwide 
public health threat that became a pandemic crisis. In 
response to the critical health situation across the 
world, COVID-19 was declared a public health 
emergency of international concern by the World 
Health Organization (WHO) on January 30, 2020.1 The 
disease is caused by a virus, Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARS-CoV-2), which is 
primarily spread between people by direct or indirect 
contact through droplets produced by coughing, 
sneezing and talking.2,3 By the end of December 2021, 
approximately 281,400,000  COVID-19 cases had been 
recorded worldwide, resulting in nearly 5.5 million 
confirmed deaths, of which 35 million cases and just 
under 500,000 deaths had been reported in India. 
Rajasthan accounted for nearly one million cases and 
around 9,000 deaths.4,5 To combat this public health 
crisis, WHO and the Government of India released 
public guidelines for preventive measures including 
the use of face masks, hygiene practices, social 
distancing and vaccination information.5,6  
 
COVID-19 has posed a huge challenge to India due to 
its large population and many high-density residential 
areas, which has compounded virus spread. By the 
end of 2021, India had seen two waves of COVID-19 
(the first from March 2020 to January 2021 and the 
second from March 2021 to August 2021). A third 
wave is considered likely. Curtailing the spread of 
COVID-19 in the community requires people to adhere 
to COVID-19 appropriate behaviour (CAB). Public 
participation and adoption of CAB has a causal 
relation with people’s knowledge, attitudes and 
practices (KAP) towards COVID-19. Evidence shows 
that public knowledge is critical in tackling pandemics 
and miscommunication.7-9 Public awareness and 
adherence to CAB preventative measures is crucial 
during an unlocking phase as well as to prevent the 
recurrence of COVID-19, particularly in light of the 
prediction of a third wave. 
 
This community-based study aimed to assess the 
knowledge, attitudes and practice (KAP) towards 
COVID-19 and its associated factors among residents 
of the Jaipur district of Rajasthan, India. KAP is critical 
for health prevention and promotion. The approach 

helps to explain how well the public understands the 
disease’s origins; recognizes symptoms; and 
understands treatment options and outcomes. Within 
community settings, KAP plays a significant role in 
controlling any public health problem. Hence, 
understanding KAP for COVID-19 will contribute to 
identifying gaps in community participation in the 
control and prevention this disease. The present study 
contributes to existing studies on KAP for COVID-19 
with a specific focus on Rajasthan, India. 
 
METHODS AND MATERIALS 
The study utilized an online cross-sectional, 
community-based, self-reported, quantitative study 
conducted on residents of Jaipur district. Clearance 
was received from the institutional clinical trial 
screening committee and ethics committee of the 
authors’ institution (No. 579/MC/EC/2020 Dated 
18/8/20). The survey was conducted between January 
and March 2021 during an unlock period. The sample 
size for the Jaipur population was calculated to be 400 
subjects at 95% confidence interval and 10% relative 
allowable error, assuming 50% of responses would 
have correct knowledge. An online Google form was 
used to capture responses from residents until 500 
responses had been received.  
 
A structured questionnaire was designed for Google 
forms and a link to this was sent via various WhatsApp 
groups and personal mobile numbers to residents of 
Jaipur district. To ensure wide coverage, personal 
mobile numbers were obtained from the healthcare 
centre database of SMS Medical College and Hospital, 
Jaipur, Rajasthan, and patients at the facilities were 
also approached randomly and asked for their phone 
numbers, so that they could be sent the link, and were 
also asked to help with finding other appropriate 
WhatsApp groups. After receiving the completed 
Google forms, a guideline of COVID-19 information 
issued by the Government of India was sent to each 
participant, to ensure that the correct information 
regarding COVID-19 transmission, control and 
preventive measures was communicated to all 
respondents. This assurance was given for two main 
reasons: first, it is ethical to impart knowledge and 
second, the promise motivated subjects to respond.  
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The study aim and process were explained. 
Participants were told that participation was 
voluntary and that confidentiality and anonymity 
were guaranteed. The introductory section of the 
questionnaire explained that the study was about the 
novel coronavirus (COVID-19), would ask health-
related questions, and should take around 15 minutes 
to complete. A returned Google Form was considered 
as an acceptance by the subject to be included in the 
study. Incomplete forms and forms filled by 
respondents under 15 years of age were excluded 
from the study. A total 502 participant responses were 
included in the study after removing 29 incomplete 
and duplicate forms. 
 
The Google form consisted of two sections. The first 
section contained general information, including 
sociodemographic variables such as age, gender, 
place of residence, education, occupation and 
recorded if the respondent had any chronic diseases. 
The second section contained the KAP questions in 
three subsections: knowledge, attitude and practice. 
The online questionnaire was created using a standard 
WHO sample survey tool and guidance.10,11 The 
questionnaire was reviewed by experts and pretested 
with a few selected residents of Jaipur to confirm its 
readability, respondents’ understanding of KAP 
statements, the flow of sequence (sequence of the 
questions) and technological ease of filling and 
submitting the form. The questionnaire was updated 
accordingly. Residents who were involved in the trial 
were excluded from the main study.  
 
Knowledge 
Questions regarding participants’ knowledge of 
COVID-19 were classified into two sub-sections: first, 
their knowledge of characteristics and symptoms of 
the disease (items K1 to K9: Knowledge Test A) and 
second, knowledge of prevention, control and 
transmission of the disease (items K10 to K22: 
Knowledge Test B).  Item K1 to K8 covered 
characteristics of the disease, K9 dealt with symptoms 
of disease, items K10 to K14 enquired about 
prevention and control and items K15 to K20 asked 
about the transmission of disease. Item K21 was about 
immunity and item K22 determined knowledge 
regarding vaccination. Answers were coded with a 

score of 1 (for the correct answer) and 0 (for an 
incorrect answer, or ‘don’t know’). Item K15 and K18 
were false statements, and hence, reverse scoring was 
given. The total score achievable ranged from 0 to 22. 
Scores for each question were summed for each 
respondent to provide a total score. A score ≥ 12 was 
set as a cut off for ‘Good’ knowledge and accordingly, 
participants were classified into two groups: 
respondents with poor knowledge (those who scored 
0–11) and with good knowledge (a score of 12–22). 
 
Attitude 
Attitudes were assessed against 12 items (A1 to A12). 
Each statement had five options and scoring was 
given on a 5-point Likert Scale, i.e. Strongly Agree=5, 
Agree=4, Neutral=3, Disagree=2, Strongly 
Disagree=1.  Item A8 and A9 were false statements 
and reverse scoring was allocated to these items. The 
total score was calculated by summing up scores for 
all 12 items under the attitude section. Total scores 
ranged from 0 to 60 and respondents were classified 
into two groups according to their scoring: 0 to 30 for 
negative attitudes and 31 to 60 for positive attitudes, 
where ‘negative attitude’ is defined as an attitude in 
contrast to that encouraged by the Government of 
India or WHO, and a ‘positive attitude’ defined as one 
supportive of official recommendations. 
 
Practice 
Eight statements were included in the questionnaire 
to review practices followed by the respondents. Each 
statement had three options of how to respond (not at 
all = 0; sometimes; or always). Reverse scoring was 
allocated to items P3, P4, P7 and P8. The total score 
possible was 16 and respondents were classified into 
two groups according to their scoring, i.e. 
respondents with scores of 0 to 8 were categorized as 
having poor practice and respondents with a score of 
9 to 16 were categorized as following good practice.  
 
Gender, place of residence, age, education, 
occupation, profession and presence of chronic 
disease were independent variables. The knowledge 
score, attitude score and practice score were 
dependent outcome variables. The data obtained 
through the Google sheet and further edited, sorted 
and coded in Microsoft Excel 2019. Data analysis was 
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performed by using SPSS IBM version 2.0. Data were 
expressed either as percentages, or in mean ± SD. The 
quantitative data were analyzed by unpaired student 
‘t’ test and by F-statistics/ANOVA for multiple group 
comparison. Bivariate correlation was used to find a 
correlation between dependent variables, while 
multiple linear regression was applied to find 
association between independent and dependent 
variables. For significance, p<0.05 was considered as 
significant. 

RESULTS 

Out of the 502 respondents, 61% were female and 
39% male; 61% were urban residents and 39% rural; 
67% were government employees and 33% private 
sector. The mean age was 33 years with SD ±12, 
ranging from 15 to 80 years. All participants had some 
level of formal education and more than 90% were 
graduates. Over 80% of respondents were from non-
medical professions. Most respondents (91%) had no 
chronic disease. (Table 1) 

 
Table 1 Sociodemographic profile of participants (n=502) 

Independent Variables N (%) 

Gender 
Male 196 39 
Female 306 61 
Residence 
Urban 307 61 
Rural 195 39 
Age (years) 
≤25  169 34 
26-50   295 59 
≥51   38 8 
Education 
Elementary School 7 1 
Higher School 35 7 
College  460 92 
Occupation 
Government  337 67 
Private 165 33 
Profession 
Medical  90 18 
Non-medical  412 82 
Chronic disease 
Present  43 9 
Absent  459 91 

n= Number of subjects, %= Percentage of subjects 

 

Knowledge component
More than 90% of respondents had good knowledge 
of the basic characteristics of COVID-19 (that it is a 
virus, it is a contagious disease, and its incubation 
period is 3-14 days), but correct knowledge of COVID-
19 treatment was limited to only 52% of respondents. 
Almost all participants (94–99%) had good knowledge 
of symptoms of the disease and the key methods of 
prevention and control. Statements K15 (which asked 
whether the virus could be transmitted through 
animal food products) and K18 (which asked if the 

virus could be transmitted through the faecal-oral 
route), revealed some misunderstandings regarding 
disease transmissions as only 27% and 38% of 
respondents responded correctly, respectively. Not all 
respondents were sure about the spread of infection 
in closed, less ventilated rooms, or about the level of 
immunity against COVID-19 among people who had 
recovered from the disease, as the rate of correct 
answers to these questions were 77% (K20) and 71% 
(K21) respectively (See Table 2).  
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Attitude component 
Attitudes towards COVID-19 control were generally 
positive. In the case of statement A7, regarding 
whether there is sufficient awareness of COVID-19 in 
society, the response was mixed, however, with 65% 
agreeing or strongly agreeing and 30% disagreeing or 
strongly disagreeing. More than a quarter (27%) of 
respondents wrongly considered that COVID-19 
causes death in all cases, and 34% thought it can be 
transmitted through domestic pets. The response for 
statements A10, A11 and A12 revealed that the 
majority of respondents do not support quarantine, 
physical distancing and vaccination (67%, 79% and 
68% respectively disagreed or strongly disagreed) as 
essential for elimination of the disease (Table 3). 
 

Practice component 
A majority of respondents claimed to observe COVID-
19 appropriate and responsible practice. For example, 
77% reported not to have visited a restaurant in the 
last month and 63% had not used public transport. 
However, 54% had received at least one visitor into 
their house in the last month, and 7% had done this 
more than 10 times (P6). Regular handwashing was 
observed by 89% (P3) and 89% claimed to always wear 
a mask (P7) when leaving the house. Use of vitamin 
supplements and herbal powder recommended by 
official agencies (P4) was low, as was regular use of 
the Aarogya Setu App developed by the Government 
of India for contact tracing, syndrome mapping and 
medical advisory on COVID-19 (P8). (See Table 4)  

Table 2 Responses to questionnaire about knowledge of COVID-19 (n=502) 

Knowledge statements Options 
Answered 

correctly n (%) 

Knowledge about the characteristics of the disease 

K1 Is COVID-19 a contagious disease? *Yes, No, Don’t Know 458 (91%) 

K2 
Which of the following is the cause of  

COVID-19? 

Bacteria, *Virus, Fungi, Parasite, 

Immunodeficiency, Don’t know 
484 (96%) 

K3 
How long is the incubation period of  

COVID-19? 

Less than 2 days, 2– 5 days, 

*3–14 days, Don’t know 
453 (90%) 

K4 

Which can be the main treatment of  

COVID-19? 

*Symptomatic treatment, 

Antibiotics, no treatment,  

Don’t know 

263 (52%) 

K5 
In which age group can COVID-19 be more 

dangerous? 

15– 30 years, 30–50 years,  

*Above 50 years, Don’t know 
481 (96%) 

K6 

Are pregnant women, old people and people 

with weak immunity at higher risk of COVID-

19 infection? 

*Yes, No, Don’t know 494 (98%) 

K7 

Is COVID-19 more dangerous for people with 

cancer, diabetes and chronic respiratory 

diseases? 

*Yes, No, Don’t know 494 (98%) 

K8 
Do some COVID-19 infected patients lose the 

ability to smell and taste? 
*Yes, No, Don’t know 439 (87%) 

Knowledge about symptoms of the disease 

K9 

Are fever, cough, sore throat, body ache, 

diarrhoea or constipation, headache etc. 

symptoms of COVID-19? 

*Yes, No, Don’t know 472 (94%) 
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Knowledge about prevention and control 

K10 

 

If you suspect COVID-19 infection, will you 

first measure your body temperature and go 

to the doctor? 

*Yes, No, Don’t know 493 (98%) 

K11 

On suspicion of COVID-19 infection, will you 

isolate yourself and avoid contact with other 

people and not go to crowded public places? 

*Yes, No, Don’t know 497 (99%) 

K12 

Can eating nutritious food, drinking more 

water and doing yoga and exercise increase 

the body’s immunity to fight COVID-19? 

*Yes, No, Don’t know 488 (97%) 

K13 

Can the spread of the COVID-19 virus be 

prevented by washing hands with water and 

soap, using sanitizer and wearing a mask? 

*Yes, No, Don’t know 495 (99%) 

K14 Do you know about Aarogya Setu App**? *Yes, No, Don’t know 481 (96%) 

Knowledge about the transmission of disease 

K15 
Can COVID-19 spread by consuming dairy 

products and meat taken from outside? 
Yes, No*, Don’t know 137 (27%) 

K16 
Can COVID-19 spread through contact with 

infected surfaces? 
*Yes, No, Don’t know 484 (96%) 

K17 

Is COVID-19 disease spread through cough, 

sneeze or conversation of COVID-19 infected 

persons? 

*Yes, No, Don’t know 493 (98%) 

K18 
 Does the COVID-19 virus spread through the 

faecal-oral route? 
Yes, *No, Don’t know 189 (38%) 

K19 

Does COVID-19 spread without using a mask 

and talking to another person at a distance of 

less than 2 metres? 

*Yes, No, Don’t know 417 (83%) 

K20 
Is there more chance of spread of COVID-19 in 

closed and less ventilated AC rooms? 
*Yes, No, Don’t know 386 (77%) 

Knowledge about immunity 

K21 
Does immunity arise in a person after COVID-

19 infection? 
*Yes, No, Don’t know 355 (71%) 

Knowledge about vaccination 

K22 Do you know about the COVID-19 vaccination *Yes, No, Don’t know 486 (97%) 

 

Yes=1, No=0, Don’t Know=0, (K15 and K18 were False), *= Correct Answer, **= (Aarogya Setu is a mobile application 

developed by Government of India for contact tracing, syndrome mapping and medical advisory on COVID-19),  

n= Number of subjects, %= Percentage of subjects
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Table 3 Response of attitude statements towards COVID-19 (n=502) 

Attitude statement 

n (%) 

Strongly 

Agree 

Agree 

 

Neutral 

 

Disagree 

 

Strongly 

disagree 

A1 
I believe that early detection of COVID-19 can 

improve treatment and outcome 

343* 

(68%) 

149 

(30%) 

8 

(2%) 

1 

(0%) 

1 

(0%) 

A2 
I believe that COVID-19 can be treated at home 

in most cases 

117* 

(23%) 

234 

(47%) 

57 

(11%) 

78 

(16%) 

16 

(3%) 

A3 
I believe health education can help prevent 

COVID-19 

290* 

(58%) 

193 

(38%) 

9 

(2%) 

6 

(1%) 

4 

(1%) 

A4 
I believe that COVID-19 infection can be avoided 

by taking proper precautions. 

352* 

(70%) 

142 

(28%) 

7 

(1%) 

0 

(0%) 

1 

(0%) 

A5 
I agree that COVID-19 is a serious disease 289* 

(58%) 

161 

(32%) 

19 

(4%) 

28 

(6%) 

5 

(1%) 

A6 
I believe that COVID-19 is a curable disease 175 

(35%) 

270 

(54%) 

37 

(7%) 

14 

(3%) 

6 

(1%) 

A7 
I believe that the awareness about COVID-19 in 

society is sufficient. 

127 

(25%) 

199 

(40%) 

28 

(6%) 

134 

(27%) 

14 

(3%) 

A8 
I believe that COVID-19 causes death in all 

cases 

60 

(12%) 

74 

(15%) 

64 

(13%) 

221 

(44%) 

83 

(17%) 

A9 
I agree that the COVID-19 disease can be 

transmitted to humans through domestic pets 

49 

(10%) 

121 

(24%) 

121 

(24%) 

165 

(33%) 

46 

(9%) 

A10 

I agree that it is important to be quarantined 

after coming in contact with an infected 

person. 

8* 

(2 %) 

146 

(29%) 

10 

(2%) 

6 

(1%) 

332 

(66%) 

A11 

I agree that it is important to maintain mutual 

physical distance and use a mask during the 

conversation 

10* 

(2%) 

87 

(17%) 

5 

(1%) 

1 

(0%) 

399 

(79%) 

A12 
I believe that complete vaccination is necessary 

to eliminate COVID-19 infection. 

7* 

(1%) 

132 

(26%) 

20 

(4%) 

6 

(1%) 

337 

(67%) 

 

n= Number of subjects, %= Percentage of subjects 

 

Likert scale was scored as follows: 

Strongly Agree=5, Agree=4, Neutral=3, Disagree=2, Strongly Disagree=1.  Item A8 and A9 were false statements and 

reverse scoring was allocated to these items.  

The total score was calculated by summing up scores for all 12 items under the attitude section. Total scores ranged 

from 0 to 60 and respondents were classified into two groups according to their scoring: 0 to 30 for negative attitudes 

and 31 to 60 for positive attitude 
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Table 4 Response to practice statements towards COVID-19 (n=502) 

Practice statement Options n (%) 

P1 
How many times have you gone to a restaurant to eat in the last 

month? 

Not at all  385 (77%) 

1 to 4 times 100 (20%) 

more than 4 times 17 (3%) 

P2 
How many times have you used public transport in the last 

month? 

Not at all  315 (63%) 

1 to 10 times 143 (28%) 

more than 10 times 44 (9%) 

P3 
How many times a day do you wash your hands and use sanitizer 

in the last month? 

Not at all  6 (1%) 

1 to 2 times 52 (10%) 

more than 2 times 445 (89%) 

P4 

Have you used any herbal powder or vitamin supplements as 

prescribed by the Ministry of AYUSH every day in the last 

month? 

Not at all  223 (44%) 

1 to 2 times 154 (31%) 

more than 2 times 125 (25%) 

P5 
How many times have you had a group meal or tea with others at 

the workplace in the last month? 

Not at all 354 (71%) 

1 to 10 times 103 (21%) 

more than 10 times 45 (9%) 

P6 
How many visitors (female/male) have come to your house in the 

last month 

Not at all 232 (46%) 

1 to 10 times 236 (47%) 

more than 10 times 34 (7%) 

P7 
Have you used a mask while going out of the house in the last 

month? 

Not at all 20 (4%) 

sometimes 37 (7%) 

always 445 (89%) 

P8 Have you used the Arogya Setu App regularly in the last month? 

Not at all 140 (28%) 

sometimes 228 (45%) 

always 134 (27%) 

P3,4,7,8=Reverse scoring, n =Number of subjects, % = Percentage of subjects 

 
The present study data depicts a 
wide range of scores but in general 
there appears to be a good level of 
knowledge, attitude and practice 
among study respondents. The 
scores for practice were slightly 
lower when compared to those for 
knowledge and attitude, however. 
(Table 5, Figure 1).
 
Fig 1 Level of Knowledge, 
Attitude and Practice among 
participants  
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Table 5 Dependent Variable Mean (± SD) Scores and Level of Knowledge, Attitude and Practice 

Dependent 

variables 

Number of 

questions 

Range of scores 

Min-Max 

Total score 

(mean ± SD) 

Level (n=502) 

Poor n (%) Good n (%) 

Knowledge A 9 2-9 8.04±1.05 9 (2%) 492 (98%) 

Knowledge B 13 2-13 10.75 ±3.38 11 (2%) 491 (98%) 

Total knowledge 22 14-22 180 ±4.44 7 (1%) 495 (99%) 

Attitude  12 29-57 41.73 ±12.10 6 (1%) 496 (99%) 

Practice  8 8-16 11.79 ± 2.49 55 (11%) 447 (89%) 

SD= Standard Deviation, n =Number of subjects, % = Percentage of subjects 

 

Table 6 Distribution of KAP Scores (Mean ± SD) with Sociodemographic profile of study participants 

Socio-

demographic 

profile 

 

n 

 

Knowledge scores Attitude scores Practice scores 

Mean ±SD 
p 

value 
Mean ±SD 

p 

value 
Mean ±SD 

p 

value 

Gender 

Male 196 18.86 2.34 
0.652 

42.08 3.78 
0.101 

11.34 2.64 
0.001* 

Female 306 18.77 2.03 41.51 3.79 12.09 2.34 

Residence 

Urban 307 19.16 1.79 
0.001* 

42.34 3.75 
0.001* 

11.87 2.37 
0.378 

Rural 195 18.25 2.53 40.76 3.67 11.67 2.66 

Age (Years) 

≤25 169 18.98 2.16 

0.370 

41.85 3.87 

0.874 

10.80 2.56 

0.001* 26-50 295 18.69 2.17 41.66 3.83 12.18 2.31 

≥51 38 18.87 1.98 41.71 3.17 13.18 1.96 

Education 

Elementary 

School 
7 14.57 6.69 

0.001* 

40.29 5.15 

0.476 

11.43 3.54 

0.348 Higher 

School 
35 19.34 1.31 42.17 4.48 11.23 2.80 

College  460 18.83 1.99 41.72 3.71 11.84 2.44 

Occupation 

Government 337 18.79 2.08 
0.880 

41.46 3.71 
0.023* 

12.04 2.35 
0.001* 

Private 165 18.82 2.29 42.28 3.91 11.29 2.68 

Profession 

Medical 90 19.29 2.82 
0.018* 

42.02 3.26 
0.420 

10.70 2.33 
0.001* 

Non-medical 412 18.70 1.97 41.67 3.90 12.03 2.46 

Chronic disease 

Present 43 18.98 1.83 
0.581 

42.00 3.80 
0.625 

12.23 2.13 
0.229 

Absent 459 18.79 2.18 41.70 3.80 11.75 2.52 

SD= Standard Deviation, n= Number of subjects, *p value<0.05 as significant 
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The scores of different sociodemographic profiles 
varied against Knowledge, Attitude and Practice 
responses. Knowledge scores were significantly 
higher among the urban population than rural 
residents (p value=0.001) and within the medical 
profession compared with others (p value=0.018). 
Scores were considerably lower among those who had 
completed only elementary schooling compared to 
those who had completed high school and college 
level education or above. Attitude scores were also 
significantly higher among urban than rural residents, 
(p value=0.001) and private sector participants scored 
higher than public sector employees (p value=0.023). 
For practice, scores were higher among females than 
males (p value=0.001) and the older age group (26 to 
50 years and above 50 years) than in those 25 years of 
age or younger (p-value=0.001); in government sector 
employees compared with private sector employees 
(p-value=0.001) and non-medical professionals 
compared with others (p-value=0.001). The other 
independent variables had statistically non-significant 
differences (see Table 6).  
 
There was a significant positive relationship between 
knowledge and attitude scores, r (500) = 0.177,  
p value=0.01, whereas there was a significant negative 
relationship between attitude and practice scores,  
r (500) = -0.105, p value=0.05. Knowledge scores 
predict 3% of the variance in attitude scores and 0.2% 
of the variance in practice scores. Attitude scores were 
negatively associated with practice scores, with 0.1% 
variance (See Figure 2). 
 

 
 
Figure 2: Correlations between knowledge scores,  

attitude scores and practice scores 
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Pearson 
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Sig. (2-tailed)   .019 
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  1 
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**. Correlation significant at the 0.01 level (2-tailed). 

*. Correlation significant at the 0.05 level (2-tailed). 
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Knowledge of COVID-19 was poorer among the rural 
respondents (β = -0.214; p-value<0.001) and non-
medical respondents (β = -0.098 p value =0.038) than 
their reference group (urban and medical respondents 
respectively). The respondents with at least a college 
level of education (β = 0.109; p-value =0.015) had 
better knowledge of COVID-19 than school-only 
educated respondents. With regard to attitude, rural 
respondents had lower positive attitudes towards 

COVID-19 (β = -o.197; p-value <0.001) vis-à-vis their 
urban counterparts. Practice was more likely to be 
good amongst the older age groups (β = 0.232; p-value 
<0.001) and non-medical respondents (β = 0.127; p-
value =0.006), and more likely to be poor among 
private sector respondents (β = -.096; p-value = 0.037) 
with statistically significant difference. The other 
independent KAP variables towards COVID-19 
showed non-significant differences (See Table 7).  

 

Table 7 Multiple linear regression between independent and dependent variables of study groups  

Independent variables Knowledge Attitude Practice  

B (95% of CI) Beta B (95% of CI) Beta B (95% of CI) Beta 

Constant 
19.555 

(17.041, 22.070) 
 

43.941 
(39.472, 48.410) 

 
8.731 

(5.908, 11.553) 
 

Age groups 
 (≤25, 26-50, ≥51) 

-.149 
(-.491, .193) 

-.041 
-.064 

(-.672, .544) 
-.010 

.983 
(.599, 1.367) 

.232** 

Gender  
(Male:Female) 

-.008 
(-.410, .394) 

-.002 
-.473 

(-1.188, .242) 
-.061 

.273 
(-.179, .724) 

.053 

Residence  
(Urban:Rural) 

-.945 
(-1.335, -.555) 

-

.214** 

-1.533 
(-2.225, -.840) 

-.197** 
-.145 

(-.583, .292) 
-.028 

Education  
(Elementary School, 

Higher School, 

College) 

.689 
(.134, 1.244) 

 
.109* 

.226 
(-.760, 1.212) 

.020 
.190 

(-.433, .813) 
.026 

Occupation  
(Government:Private) 

-.052 
(-.478, .373) 

-.011 
.460 

(-.297, 1.216) 
.057 

-.508 
(-.986, -.030) 

-.096* 

Profession  
(Medical:Non-medical) 

-.550 
(-1.070, -.031) 

-.098* 
-.258 

(-1.182, .665) 
-.026 

.822 
(.238, 1.405) 

.127* 

Chronic Disease  
(Present:Absent) 

-.051 
(-.728, .626) 

-.007 
-.004 

(-1.206, 1.199) 
.000 

-.132 
(-.892, .627) 

-.015 

B= Unstandardized coefficient, Beta=Standardized Coefficients, CI= Confidence interval,  
*p value<0.05=significant, ** p value< 0.05= highly significant, Reference category: First category 

 
DISCUSSION 

This study assessed the level and determinants of KAP 
towards COVID-19. Given the threat imposed by 
COVID-19 and its nature of transmission, preventive 
measures play a critical role in reducing and 
controlling the spread of the disease. Public 
participation in adherence to preventive measures is 
crucial and this is affected by knowledge, attitude and 
practices (KAP) towards COVID-19. This becomes 
even more critical during unlocking and post-
lockdown periods. Our study helps to identify gaps in 
KAP towards COVID-19 within the community. 

In the present study, most of the respondents were 
female (61%) which suggests a lower interest from 
males in participating in the survey. This has also been 
observed in other research that has reported women 
engaging with surveys at a higher rate than men.12-15 
The findings of the present study indicates that the 
majority of respondents had good knowledge and 
attitudes towards COVID-19 but recorded more 
limited good practice of COVID-19 appropriate 
behaviour (though this was still high at 89%). The high 
ratio of correct responses related to knowledge and 
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attitude (well above 90% for most items) could be due 
to the background of the study population, the 
majority of whom were well educated, and the impact 
of continuous awareness drives by the Indian 
government. The study brought out that the persons 
with high knowledge are more likely to have a positive 
attitude and to observe correct practice towards 
preventive measures. Not everyone with a positive 
attitude follows the proper practice or adheres to 
preventive measures related to COVID-19, however, 
indicating that good attitude does not always 
translate into good practice. Good knowledge among 
respondents in this study was irrespective of age, in 
contrast to an Indonesian study in which residents’ 
knowledge was correlated with age, as well as with 
their level of education (the latter was mirrored in this 
study).14 
 
Our study identified a good level of knowledge (99%) 
but lower level of practice (89%) among medical 
students, whereas a study from Pakistan recorded 
medical students having only adequate knowledge 
(71.7%) but observed good practice (95.4%). 
Participants in the present study had a positive 
attitude (99%), similar to the Pakistan medical 
students (92.5%).15 No influence of gender on 
knowledge and attitude was observed in the present 
study, however, females have been found to be more 
likely to observe good practice compared with male 
counterparts in other survey findings.15,16 Knowledge, 
attitude and practice recorded among residents of 
Bangladesh was much lower than that recorded in the 
current study, i.e. 48.3%, 62.3%, 55.1%, respectively, 
17 while among Chinese residents overall correct rate 
of knowledge has been recorded to be as high as 90%, 
which is much closer to our study.18 We recorded good 
knowledge overall among the general public, close to 
the level of knowledge observed amongst healthcare 
workers in the same city of India.19 Knowledge was 
closely associated with attitude and practice. The 
elderly, who are at the greatest risk for infection of 
COVID-19 – accounting for more than 95% of all 
deaths associated with it20 along with subjects who 
have chronic diseases and low immunity21 – were 
observed to be more likely to follow better practice 
than the younger age group in this study. Education is 
a key determinant for compliance with clear and 

actionable guidance for the prevention, early 
detection and control of COVID-19. The majority of 
respondents of the present study, most of whom were 
highly educated, urban residents and worked in the 
medical profession, had good levels of knowledge. 
Better information should be provided to rural areas 
through campaigns, and it is also important to target 
the less educated public, as in this study they are more 
likely to hold incorrect beliefs about the COVID-19 
pandemic and how to prevent it. The present KAP 
study thus reiterates the need to provide correct and 
appropriately targeted information about COVID-19 
spread, control and preventive measures, particularly 
to rural and less educated members of the public. 
 
The strength of present study lies in its large sample 
size, recruited during the early stage of the COVID-19 
pandemic. It was conducted during a period of lower 
severity of the pandemic, January to March 2021, 
before the second wave of COVID-19 in India. Our 
findings may help health authorities to plan 
preventive strategies for future events and a predicted 
third wave. Limitations of the study include that the 
data were self-reported, which might suffer from 
reporting bias. The online survey may under-
represent or exclude vulnerable segments of society, 
such as the poor or rural residents due to insufficient 
access to information resources. KAP toward COVID-
19 in vulnerable individuals needs more study. 
 
CONCLUSION 

The present study found that education is a key 
determinant in awareness of COVID-19, as rural and 
less educated people were less aware of COVID-19 
characteristics, treatment and mechanisms of spread 
of disease and more prone to misunderstandings such 
as that the virus could be transmitted through dairy 
products and meat consumption, and the faecal-oral 
route. The urban public had a healthy attitude towards 
COVID-19 but this did not always translate into good 
practice towards quarantine, maintaining physical 
distance and using face masks. More than 89% 
reported they always wear a mask when leaving 
home, however, even though attitudes to this were 
generally negative. A concerning number of the study 
respondents did not believe that vaccination would 
help to elimination COVID-19, which warrants further  
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attention by public health authorities. Good practice  
was more likely to be followed by women, older 
people, government employees and participants from 
non-medical professions. Most respondents were 
likely to practice hand hygiene (89%) but fewer were 
likely to consume vitamin supplements and herbal 
powder recommended by the Government. 
Participants were lenient on visitors coming to their 
houses and were not very interested in using the 
Government-recommended Aarogya Setu App for 
contact tracing and receiving COVID-19 advice. 
Finally, the present study identified that people with a 

good level of knowledge were more likely to display a 
positive attitude and to observe good practice, but 
positive attitude among respondents did not always 
translate into good practice related to COVID-19. 
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