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INTRODUCTION

Recently, a global threat to human health has emerged in the 
form of Coronavirus Disease 2019 (COVID-19) which is 
an outbreak of the respiratory disease and recognized in De-
cember 2019. It has been reported to be caused by a novel vi-
rus, named severe acute respiratory syndrome coronavirus-2 
(SARS-CoV-2 or 2019-nCoV) having structural similarity 
with the virus causing SARS.1,2 As per the reports of World 
Health Organization (WHO), till 15 October 2020, the different 
regions of the world have reported cases of COVID-19 with 
38,202,956 confirmed cases and 1,087,069 deaths globally.3

Human coronaviruses (HCoVs) have been reported as a 
group of viruses causing multiple respiratory disorders/dis-
eases of varying severity, such as common cold, bronchioli-
tis and pneumonia.4 The researchers have reported HCoVs 
as rapidly evolving viruses because of its high recombina-
tion and genomic nucleotide substitution rates.5 Among the 
six HCoVs, identified so far, namely HCoV-229E, HCoV-
NL63, HCoV-OC43, HCoV-HKU1, middle east respiratory 
syndrome coronavirus (MERS-CoV) and severe acute res-
piratory syndrome coronavirus (SARS-CoV), four HCoVs 
(HCoVNL63, HCoV-229E, HCoV-HKU1 and HCoV-OC43) 
are circulated in the human population globally and have 
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ABSTRACT
Introduction: A novel threat to mankind occurred in December 2019 which was an outbreak of infection caused by a novel 
coronavirus (SARS-CoV-2 or 2019-nCoV). The infection was first developed in Wuhan, China, and has affected more than 200 
countries around the world till now. 
Objective: The present study aims to assess the knowledge related to coronavirus disease (COVID-19), risk perception and 
preventive behaviours among the Pharmacy students in a part of India approximately 3 months after the onset of this outbreak 
in India. 
Methods: This survey was conducted from 2nd to 5th of September 2020 with Indian Pharmacy students (1st to 4th year). The 
knowledge, self-reported preventive behaviours and risk perceptions of COVID-19 were assessed using an online questionnaire. 
A total of 21 questions were there in the questionnaire in which 14 questions were about knowledge related to COVID-19, 4 items 
regarding preventive behaviours and 3 about risk perception. 
Results: A total of 268 participants completed the questionnaire. The participants were under the age group of 15-30 years. 
A high level of disease-related knowledge was found in the participants (77.66%). On an average 96.1% of participants were 
practising preventive behaviours. The aggregate score of items in risk perception section was found to be in the moderate range 
i.e., 5.38 out of 8. A significant negative correlation was obtained between risk perception and preventive behaviours. 
Conclusion: The trajectory and severity of this outbreak are very high, therefore, effective treatment against this global threat 
is required to be developed as early as possible. In the present study, a high level of disease-related knowledge and preventive 
behaviours were observed among the participants with a moderate level of risk perception.
Key Words: COVID-19, Coronavirus, Outbreak, Preventive behaviours, Risk perception, SARS-CoV-2
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been found to cause about one-third of the infections due to 
common cold in humans.6,7 When the infection gets severe, 
these four HCoVs can be responsible for causing life-threat-
ening bronchiolitis and pneumonia especially in immuno-
compromised patients, children and elderly.8,9

COVID-19 infection is spreading at a great pace globally 
and people are getting infected when they come in close 
contact with the people or surface infected with the virus. 
Lack of proper knowledge about the disease among people 
and not following proper preventive measures can increase 
the risk of infection along with increased levels of anxiety 
and stress.10 A study of COVID-19 related knowledge, risk 
perception and preventive behaviours needed to be carried 
out since COVID-19 has affected worldwide. To our knowl-
edge, no such study has been conducted yet to assess the 
COVID-19 related knowledge of pharmacy students in India 
along with the preventive behaviours they are observing and 
risk perception among them. Therefore, in this survey au-
thors aim to evaluate these parameters in some Indian Phar-
macy students.

MATERIALS AND METHODS 

This study was conducted on some Indian Pharmacy students 
for investigating their knowledge of coronavirus disease, the 
preventive measures they are following and the self-reported 
risk perception. The target population was those getting di-
rectly or indirectly affected by COVID-19 which included 
some Indian Pharmacy students in Delhi/NCR with an ex-
pected population of 15000. For calculating the sample size, 
an online calculator Calculator.net was used.11 based on the 
projected population proportion of 50%, the sample size re-
quired for the study was 375 with 5% margin of error and a 
confidence level of 95%. This study was carried out from 2nd 
September to 5th September 2020 through an online ques-
tionnaire in the English language following all the recom-
mendations given by the Government during the pandemic, 
including touch precautions and prevention in close contacts.

Measures
There were 4 sections in the online questionnaire including 
demographic data, knowledge of people on coronavirus dis-
ease, preventive measures and risk perception reported by 
participants. 

Demographics
Demographic information involved a participant’s age, gen-
der, occupation, and current working status. These items 
were designed based on published literature available online.

Coronavirus disease related-knowledge
The first section of the questionnaire included 14 items for 
assessing the knowledge of participants regarding COV-

ID-19. These questions were framed based on studies con-
ducted previously about Middle East Respiratory Syndrome 
(MERS) and a newly reported study on COVID-19.10, 12 This 
section included 5 questions related to basic science related 
to COVID-19 and the disease aetiology, 2 questions about 
incubation period and symptoms, 1 question about the di-
agnosis of the disease, 2 items about disease transmission, 2 
questions on prevention, and 2 items related to treatment. The 
validity of items in this section was determined by some ex-
perts involving an epidemiologist, and three medical profes-
sionals. One point was assigned to each correct answer and 
0 points to ‘no idea’ or an incorrect answer. The total score 
obtained by participants was then converted into a percent-
age. A score ≤50% was designated as low level, 50%−75% 
as moderate, and ≥ 75% as the high level of COVID-19 re-
lated knowledge. For testing the reliability, a pilot study was 
conducted on 25 participants and compared with the original 
study through Cronbach’s alpha calculation with alpha value 
= 0.85 and 0.78, respectively.

Self-reported preventive behaviours
The preventive behaviours of participants were determined 
using four items based on a previous study.12 This section 
involved two items about preventive measures taken during 
sneezing and coughing, surface disinfection and frequent 
hand washing and two items regarding reduced use of public 
places in daily life. These items were validated by four ex-
perts including an epidemiologist, and three medical profes-
sionals. The total score was in the range of 0 to 4 which was 
converted to a percentage. A score <75% was designated as 
low performance and score ≥75% as high performance in 
preventive behaviours. Further, the reliability was assessed 
by calculating Cronbach’s alpha in the original study and 
a pilot study with 25 participants. The value of alpha was 
found to be 0.86 and 0.82, respectively. 

Risk perception
Based on previous studies, 3 items were used for determin-
ing the risk perception of coronavirus disease among partici-
pants. Scores were assigned to each response using a 3-point 
scale (1 = No, 2 = Maybe, and 3 = Yes) and the items were 
validated by two experts including an epidemiologist and a 
medical professional. The total score of this section was be-
tween 2 and 8. A score ranging from 6 to 8 was designated 
as high, 4 to 5 as moderate and 2 to 3 as low-risk perception. 
To assess the reliability Cronbach’s alpha approach was used 
for the original study and a pilot study with 25 participants. 
The alpha value was found to be 0.83 and 0.77, respectively.

Data analysis
For analyzing the data, SPSS version 26.0 (IBM, Armonk, 
NY, USA) was used. The normality of distribution of con-
tinuous variables was assessed using Kolmogorov-Smirnov. 
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The major outcomes were not found to follow a normal dis-
tribution and were evaluated using the Pearson correlation 
test and Mann-Whitney test. For calculating the frequencies 
and percentages categorical variables were used and for the 
calculation of means and standard deviations, numerical var-
iables were used. 

RESULTS 

A total of 268 pharmacy students responded to the online 
questionnaire, producing a response rate of 71.46%. The stu-

dents were under the age group of 15-30 years. Among all 
the respondents, 168 (62.69%) were male and 100 (37.31%) 
were female. A significant difference was observed between 
female and male participants in respect of risk perception 
(p < 0.05). In statistical testing, the p-value is the probabil-
ity of obtaining test results at least as extreme as the results 
observed, under the assumption that the null hypothesis is 
correct. A very small p-value means that such an extreme 
observed outcome would be very unlikely under the null 
hypothesis. Female respondents were found to have lower 
risk perception. The major variables according to gender are 
demonstrated in Table 1.

Table 1: Differences in study variables according to gender using Mann-Whitney Test (N = 268)
Variables Characteristics No. (%) Related knowledge 

Range
Preventive Behaviors Risk perception

Mean ± SD U Mean ± SD U Mean ± SD U

Gender Male 168 (62.69%) 88.2±5.53 7760 97.18±3.65 6262 5.17±1.09 6264

Female 100 (37.31%) 89.21±5.34 97.15±2.46 4.15±1.10

SD, standard deviation; U, Mann-Whitney U value calculated at the significant level of P < 0.05 and 95% confidence interval

The items related to disease knowledge are listed in Table 2. 
87.52% answers were found to be correct on an average with 
77.66% of respondents having high, 14.13% moderate and 

8.21% of participants were having a low level of knowledge 
related to COVID-19. 

Table 2: Knowledge related to COVID-19
S. No. Question Options Responses 

(Number)
In % (Range 

0-100%)

1. Have you heard about COVID-19 outbreak? Yes 252 94.02%

No 16 5.98%

2. World Health Organization has given SARS-CoV-2 
name to corona virus?

True 158 58.97%

False 79 29.39%

No Idea 31 11.64%

3. Is there any vaccine available for Novel coronavirus? Yes 10 3.62%

No 240 89.51%

Not Sure 18 6.87%

4. The healthcare workers are at high risk of infection 
from novel coronavirus.

True 260 96.94%

False 8 3.06%

5. Antibiotics are effective against COVID-19. True 72 26.91%

False 139 51.91%

Not Sure 57 21.18%

6. Washing hands with soap and water for at least 10 
seconds has been suggested as an effective way to avoid 
infection.

False 215 80.23%

True 53 19.79%

7. The main infection associated with COVID-19 is: Respiratory 253 94.27%

Hepatic 2 0.76%

Cardiovascular 12 4.39%

Intestinal 1 0.58%
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S. No. Question Options Responses 
(Number)

In % (Range 
0-100%)

8. The first case of COVID-19 was reported in: New York 3 0.95%

Wuhan 252 94.08%

Delhi 2 0.77%

Italy 11 4.20%

9. All of the following are the symptoms of COVID-19 
except

Cough 37 13.74%

Fever 34 12.60%

Tiredness 14 5.15%

Stomachache 183 68.51%

10. The major routes of transmission include contact with 
the infected people and through respiratory droplets.

True 256 95.41%

False 12 4.59%

11. For preventing the disease, everyone should wear a 
medical mask.

Yes 243 90.64%

No 17 6.48%

Not Sure 8 2.86%

12. The disease is diagnosed with the help of the sample 
collected from the nasopharyngeal membrane.

True 195 72.71%

False 27 10.11%

No Idea 46 17.17%

13. The incubation period of COVID-19 last up to: 10 days 9 3.24%

28 days 20 7.44%

14 days 233 87.02%

5 days 6 2.29%

14. The disease has majorly affected America with the larg-
est number of cases and death.

True 255 95.22%

False 13 4.77%

The lowest score related to one item; ‘For preventing the disease, everyone should wear a medical mask: Answer should be False’.

Table 2: (Continued)

In the section of self-reported preventive behaviours, 96.1% 
answers were correct on an average with the majority 
(96.2%) of participants having a high score in preventive be-
haviours and only 3.8% had low performance. The lowest 

score was observed in the item ‘How frequently you go for 
buying essential commodities?’. Detail of items in the pre-
ventive behaviour section is listed in Table 3.

Table 3: Details of self-reported preventive behaviours
S. No. Question Options Responses 

(Number)
In % (Range 0-100%)

1. What precautions are you 
taking to avoid infection 
due to coronavirus?

Social distancing 265 98.85%

Ignoring it 3 1.15%

2. Which of the following 
preventive measure(s) are 
effective to avoid infec-
tion?

Covering mouth properly while coughing & 
sneezing

6 2.10%

Washing hands with soap 2 0.95%

Cleaning and disinfecting touched surfaces 
and objects

1 0.38%

Wearing a mask while going out 1 0.38%

All of them 258 96.18%
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S. No. Question Options Responses 
(Number)

In % (Range 0-100%)

3. How frequently you go for 
buying essential commodi-
ties?

Once a week 103 38.17%

Twice a week 40 15.08%

Once in 14 days 84 31.49%

Once in 10 days 29 10.68%

Daily 12 4.58%

4. Digital payment is more 
useful at this time to avoid 
infection?

Yes 252 93.89%

No 5 2.10%

Maybe 11 4.01%

Table 3: (Continued)

The risk perception (Table 4), included three items; ‘Do you 
have thoughts that you will get infected more easily than 
others?’, ‘Do you or do you know anyone who is suffer-
ing from stress as a consequence of this pandemic’ and ‘Do 
you think that you and/or your family will be impacted by 
the events brought on by the COVID-39 pandemic?’. The 

mean scores were 1.49, 1.31 and 2.56, respectively (out of 
3, 2 and 3). The aggregate score was 5.38 out of 8 which 
indicated that participants had moderate risk perception. A 
total of 33.78% respondents were found to have low, 46.25% 
moderate and 26.87% had a high level of risk perception.

Table 4: COVID-19 risk perception in Indian Pharmacy students
S. No. Question Options Responses 

(Number)
In % (Range 0-100%)

1.       Do you have thoughts that you will get infected 
more easily than others?

Yes 50 18.51%

No 172 64.12%

Maybe 46 17.36%

2.       Do you or do you know anyone who is suffering 
from stress as a consequence of this pandemic?

Yes 85 31.87%

No 183 68.12%

3.       Do you think that you and/or your family will be 
impacted by the events brought on by the COV-
ID-19 pandemic?

Yes 67 25.19%

No 85 31.68%

Maybe 116 43.13%

Further, the study involved computing correlation between 
variables i.e., risk perception and preventive behaviours. A 
significantly negative correlation was found as a result of 
analysis (Pearson correlation coefficient = -0.13; P<0.05, Ta-
ble 5) which suggests that when preventive behaviours are 

followed properly, the risk perception declines. As pharmacy 
students would have the idea about significances of follow-
ing preventive behaviours in overcoming risk perceptions 
which may be the possible reason for this negative correla-
tion. 

Table 5: Correlation between risk perceptions, COVID-19 related knowledge and preventive behaviour among 
Indian Pharmacy students

Column Risk perception Preventive measure Knowledge

Risk perception 1 - -

Preventive measure -0.134336657 1 -

Knowledge -0.107889922 0.295838095 1

At significance level P<0.05 and 95% confidence interval; Pearson correlation coefficient.
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DISCUSSION 

Since it has been discovered, COVID-19 has affected pop-
ulation throughout the global and has become a pandemic 
now. The novel coronavirus is capable of affecting people 
from any group, and the spread of this disease has increased 
the risk to a great extent.13 Hence, it is the need of the hour to 
evaluate the knowledge of people about the virus and disease, 
the preventive behaviours they are observing and to under-
stand the associated anxiety level and risk perception among 
them. Such information can be useful for health policymak-
ers for making the proper planning to tackle the pandemic. 
According to our knowledge, this study is first of its kind in 
this field among pharmacy students after this outbreak. This 
study was carried out at approx. 6 months after the first case 
of COVID-19 reported in India. In this study, the authors 
tried to assess the level of COVID-19 related knowledge 
among participants; preventive behaviours reported by them 
and risk perception. Along with this, the study focused on 
to evaluate the correlation between these variables. It was 
found that among all the respondents i.e., Indian pharmacy 
students, 77.66% of had a high level of knowledge related to 
this disease which was almost equal to similar previous stud-
ies conducted on medical students and health care workers. A 
total of 96.2% of the participants were found to have a high 
level of performance in observing preventive behaviours. 
This was higher than a recent study performed on Iranian 
medical students and earlier on health care workers.12-13 The 
cumulative score for risk perception among all the respond-
ents was found to be in the moderate range i.e., 5.38 out of 8. 
As there is not much-related literature available, the results 
of a recent study performed on Iranian medical students and 
previous studies about MERS were used for comparing the 
results of present study.12,13,15

In the discussion of items about coronavirus disease-related 
knowledge, 87.52% answers were correct on an average 
which was comparatively higher than the similar study in 
which they reported 86.96% of correct answers. In preven-
tive behaviour section, the average score was 96.1% which 
was higher than the results of a previously conducted similar 
study on Iranian medical students.14 It is necessary to point 
out here that in its recommendations, the Ministry of Health 
and Family Welfare, Government of India has advised people 
to stay at home and avoid going out unless it is essential. The 
Indian Government is also educating people in every pos-
sible way regarding preventive behaviours.16 The results of 
this section as shown in Table 3 confirm this issue. Though, 
the following item in self-reported preventive measures had 
the lowest score; ‘Digital payment is more useful at this 
time to avoid infection’. This item specifically outlines that 
people should practice using digital payment mode as much 
as possible. The risk perception of males and females were 
found to be significantly different, with males having higher 

risk perception. This may be indicative of the females being 
more aware of the importance of preventive behaviours in 
dealing with SARS-CoV-2 infection.16 The most important 
finding of the present study was a significant negative cor-
relation between risk perception and self-reported preventive 
behaviours. As people follow more preventive behaviours, 
the risk perception declines. Hence, for reducing the anxiety, 
stress and risk perception which are the major problems as-
sociated with pandemic diseases like COVID-19, it is most 
important to follow the preventive behaviors.13,18,19

Future aspects of the study
This study is preliminary research whose results can be 
useful for the health policymakers while focusing on risk 
communication effectively and planning proper education 
criteria to control the severe outcomes of COVID-19. Here, 
Pharmacy students were the target population who would 
have the idea about significances of following preventive be-
haviours and this is the possible reason for the negative cor-
relation obtained. For Pharmacy students who are expected 
to play the duty of volunteers at COVID-19 centres in the 
future if required, more courses should be conducted about 
self-protection and disease-related knowledge. 

CONCLUSION

The study results have concluded that Indian Pharmacy stu-
dents had a high level of COVID-19 related knowledge and 
reported high performance in observing preventive behav-
iours. Along with this, the students were having a moderate 
risk perception resulting in a negative correlation between 
risk perception and preventive behaviours reported by the 
participants. Though the correlation was negative, the risk 
perception among pharmacy students is moderate even after 
having high performance in preventive behaviours. This can 
raise concerns about self-protective behaviours among them 
and therefore, proper training programs should be started at 
earliest.
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