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Abstract 

Purpose: To assess South Indian pharmacy students' knowledge, attitudes and practices (KAP) 
regarding adherence to COVID-19 immunization guidelines. 
Methods: A six-month prospective cross-sectional study was conducted among KMCH College of 
Pharmacy, Coimbatore pharmacy students. The 39 validated questions on knowledge, attitudes, 
practices, and concerns about the COVID-19 vaccine were used to grade replies using 3-point and 5-
point Likert scales. IBM SPSS Statistics for Windows, Version 23.0, was used to analyze the data.  
Results: The survey was completed by a total of 271 pharmacy students. A majority (59 %) of students 
possessed adequate knowledge (p = 0.0003), and 92 % were willing to receive COVID-19 vaccinations. 
The majority of respondents have implemented COVID-19-appropriate practices. Majority of information 
sources (52 %) were from healthcare providers. 
Conclusion: Pharmacy students in South India have a fair knowledge of COVID-19 vaccination. More 
effort is required to improve awareness on this subject. 
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INTRODUCTION 
 

The COVID-19 pandemic, caused by the newly 
discovered coronavirus known as severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-
2), poses a significant global threat, having 
spread to more than 185 countries [1-3]. People 
infected with COVID-19 may recover without 

special treatment. However, those with certain 
medical conditions are at higher risk of severe 
illness [4,5]. 
 
The virus spreads through saliva or nasal 
discharge, so practicing respiratory etiquette and 
maintaining social distancing is important. On 
January 30, 2020, the World Health Organization 
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(WHO) declared the Chinese COVID-19 outbreak 
a public health emergency of international 
concern, posing a high risk to countries with 
vulnerable health systems. The committee stated 
that the virus could be contained through early 
detection, isolation, prompt treatment, and the 
implementation of a robust system to trace 
contacts [1,6]. COVID-19 vaccine represents a 
glimmer of hope for normalcy to return. 
Moreover, government's COVID-19 recovery 
strategy is vaccination. Many members of society 
still lack sufficient grounds for wholehearted 
vaccination support. They doubt the efficacy of 
vaccines over their safety and query their 
necessity, referred to as vaccine hesitancy. The 
perspective of hesitancy is distinct from the 
action of refusing a vaccine. Even those who are 
vaccinated may have reservations about certain 
aspects of vaccination [7-10]. Because the 
turnover of eligible candidates at vaccination 
centers influences the effectiveness of several 
COVID-19 immunization programs, vaccine 
hesitancy jeopardizes the campaign's success. 
Knowledge, attitude, practices, and concerns 
regarding the safety, efficacy, hazards, and 
benefits of the COVID-19 vaccination program 
are the primary determinants of acceptance and 
resistance [11,12]. 
 
As of 2020, vaccine manufacturers globally will 
have concluded phase three trials for three 
vaccines. This development instills optimism in 
the global community, signaling the potential for 
an immediate resolution to the pandemic and the 
prospect of a return to normalcy. Emergency use 
sanction has been granted for a few vaccines, so 
they must be administered to determine the 
community's knowledge and attitude towards 
such intervention [13-14]. Vaccine trials have 
yielded positive results, and three vaccines, 
Covaxin, Covishield, and Sputnik V, are currently 
being administered to the people of India. 
Covovax and Corbevax, two licensed vaccines, 
demonstrate that COVID-19 vaccines are safe 
and elicit an outstanding immune response. 
Vaccines are now available, and the success of a 
vaccination program will depend on the 
immunization rates of the general population; 
consequently, it is essential to prepare and 
design effective vaccination policies and 
messages to maximize adoption [7,15]. 
 
People's understanding, beliefs, actions, and 
worries about the safety, effectiveness, risks, and 
benefits of COVID-19 vaccination program affect 
how likely they are to accept the vaccines. 
Understanding the influencing factors of COVID-
19 vaccination acceptance and identifying 
common barriers and facilitators for vaccination 
decisions are essential to reducing the 

vaccination dilemma among students, as 
vaccination has been maintained as the standard 
for COVID-19 protection in educational 
institutions. This study aims to conduct a KAP 
survey on COVID-19 vaccination among 
pharmacy students in South India. 
 

METHODS 
 
Six months were devoted to a prospective cross-
sectional study on pharmacy students at the 
KMCH College of Pharmacy in Coimbatore, 
Tamil Nadu, India. For data collection, 
institutional approval was sought. Students' 
responses to the questionnaire were kept 
confidential and used solely for study purposes. 
Before administering the questionnaire, 
participants were apprised of the duration of 
participation and the declaration of confidentiality. 
 
A pre-validated KAP questionnaire titled 
"Development and validation of a questionnaire 
to assess knowledge, attitude, practices, and 
concerns regarding COVID-19 vaccination 
among the general population" was found [16]. 
Socio-demographic profiles such as age, gender, 
and place of residence were included. The study 
included all pharmacy students willing to 
participate in the survey. A sample size calculator 
with a 95 % confidence level and a 5 % margin of 
error was used to obtain the sample size of 266 
from a population of 862. 
 
The KAP questionnaire comprised six domains: 
knowledge, attitude, practice, concerns, opinions, 
and information sources. The survey included 39 
questions covering eligibility for the COVID-19 
vaccine, sources of information, attitudes (4 
questions), practices (3 questions), opinions (10 
questions), and concerns (6 questions). 
 
The questionnaire was directed to participants 
who provided informed assent. Participants 
received the questionnaire from one of the 
following sources; URLs in Google Forms, emails 
or WhatsApp, or they received it directly, based 
on their preference. Members who have yet to 
respond were given one or two reminders. 
 
Each correct answer to knowledge queries was 
worth one point, while incorrect and unknown 
responses were worth zero points. The queries 
about the COVID-19 vaccine, factors affecting 
vaccine program participation, and concerns 
about the vaccine were rated using 3-point and 5-
point Likert scales. 
 
Statistical analysis 
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Statistical analysis was conducted using Version 
23.0 of IBM SPSS Statistics for Windows. 
(Armonk, New York: IBM Corporation). A t-test on 
unpaired samples was used to determine 
whether there was a significant difference 
between the samples from independent 
categories. Using Pearson's Correlation, the 
relationship between the variables was 
evaluated. The probability value p < 0.05 was 
deemed significant in both statistical methods. 
 

RESULTS 
 
Socio-demographic details of participants 
 
The socio-demographic details of the included 
participants (n = 271) are depicted in Table 1. 
 
Table 1: Socio-demographic details of participants 
 

Variable Population (%) 

Gender 
Male 56 
Female 44 

Age 
Up to 20 years 47 
Above 20 years 53 

 
Table 2: Study participant’s knowledge regarding 
COVID-19 vaccination 
 

Question Statement Knowledge score (%) 

K1 
Legal 
mandatoriness 
of vaccine 

4 

K2 
Eligibility of 
infants 

87 

K3 
Eligibility of 
children and 
adolescent 

61 

K4 
Eligibility of 
adults 

94 

K5 
Eligibility of 
pregnant and 
lactating 

64 

K6 

Eligibility of 
chronic 
disease 
patients 

63 

K7 
Eligibility of 
COVID-19 
patient 

77 

K8 

Eligibility of 
COVID-19 
infection 
recovered 

80 

K9 

Eligibility of 
person allergic 
to food and 
drugs 

45 

K10 

Eligibility of 
immune-
compromised 
people 

33 

K11 
Duration to 
attain 

39 

protective 
immunity 

 
Study participant’s knowledge of COVID-19 
vaccination 
 
The extent of participants' knowledge of eligibility 
to get vaccination among different population 
groups is listed in Table 2. Overall, only 59 % of 
students showed adequate knowledge about 
vaccination eligibility. Total knowledge score has 
a significant influence on vaccination status (p = 
0.0003). 
 
Source of Information to decide on getting 
vaccinated against COVID-19 
 
The decision to get vaccinated against COVID-19 
is influenced by the information obtained from 
various sources, which is presented in Table 3. 
Healthcare providers are the highest source of 
information. 
 
Table 3: Source of Information to decide on getting 
vaccinated against COVID-19 
 

Question 
Source of 
information 

Percent (%) 

I1 News from 
National TV/Radio 

37 

I2 Government 
agencies 

37 

I3 Social media 40 

I4 Discussion among 
friends and family 

37 

I5 Healthcare 
providers 

52 

 
Study participant’s attitude and practice 
regarding COVID-19 vaccination 
 
Table 4 presents attitudes towards vaccination. 
There is a significant difference between those 
who are vaccinated and those who are willing to 
recommend it to friends and family (p = 0.001). 
While most (55 %) prefer getting vaccinated to 
acquiring immunity naturally, some (45 %) are 
willing to develop immunity naturally. Study 
participants’ Practice towards vaccination is 
presented in Table 5. 
 
Table 4: Study participant’s attitudes regarding 
COVID-19 vaccination 
 

Question Statement Positive attitude 
(%) 

A1 Willingness to 
vaccinate 

92 

A2 Pay for vaccine 77 

A3 Recommend to 
friends and family 

91 

A4 Acquiring immunity 55 
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by vaccination 

 
Table 5: Study participant’s practices regarding 
COVID-19 vaccination 
 

Question Statement Good 
practices 

(%) 

P1 1st dose 55 
P2 2nd dose 40 
P3 Need of precautions after 

COVID-19 vaccination 
81 

 
Table 6: Study participant’s opinions regarding 
COVID-19 vaccination 
 

Question Statement Positive 
opinion (%) 

O1 Covid-19 vaccine causes 
no harm 

27 

O2 Vaccine protects against 
covid-19 

21 

O3 Free availability 18 
O4 Doctor recommendation 26 
O5 Benefits overweigh risks 28 
O6 Societal responsibility 15 

 
Table 7: Study participant’s concern regarding COVID-
19 vaccination 
 

Question Statement More concern 
(%) 

C1 Non-availability of 
vaccine 

61 

C2 Immediate side effects 64 
C3 Faulty or Fake 79 
C4 Rapidly developed and 

approved 
28 

C5 Unforeseen future 
effects 

53 

C6 Promoted for 
commercial gains 

58 

 

Study participant’s opinions and concerns 
regarding COVID-19 vaccination 
 
There is an overall negative opinion and concern 
about the safety of vaccines and they believe 
vaccination cannot eradicate COVID-19 
presented in Table 6 and Table 7. The availability 
of vaccines free of cost or role models, political 
leaders, senior doctors, and scientists' 
vaccination status do not significantly influence 
student vaccination. Knowledge and practices 
regarding the COVID-19 vaccination showed a 

high significance depending on age. It was 
revealed that gender did not affect KAP (p > 0.05) 
as presented in Table 8. 
 

Overall responses on KAP towards COVID-19 
vaccination 
 
Figure 1 gives the overall percentage of the KAP 
on study participants. Only 59 % of students have 
adequate knowledge. The majority of the 
students showed a positive attitude towards 
vaccination. The vaccination status based on the 
knowledge and attitude score is shown in Table 
9. 
 

 
 
Figure 1: Overall responses on KAP towards COVID-
19 vaccination 
 

DISCUSSION 
 
This study was conducted in India on COVID-19 
immunization among pharmacy students during 
the peak of the vaccination campaign. Although 
more than ninety-five percent (95 %) of the 
participants in this study have received the 
COVID-19 vaccine, nearly half of them lack 
knowledge about vaccination, in contrast to the 
findings of Mudenda et al [17] in which pupils 
demonstrate a high level of awareness. Students 
must learn about legal mandates and eligibility 
criteria. At the time of this survey, only 4 % of 
pupils knew that the COVID-19 vaccination was 
not mandated by law. 

 
Table 8: Association of age and gender with knowledge, attitude, practice 
 

Category Age group Gender 

Score (mean ± SD) P-value Score (mean ± SD) P-value 

Up to 20 years Above 20 
years 

 Male Female  

Knowledge 6.0±1.7 6.9±1.9 0.0001** 6.2±1.8 6.7±1.8 0.058 
Attitude 15.2±2.3 15.4±2.0 0.478 15.1±2.3 15.5±2.0 0.156 
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Practice 4.5±1.2 4.1±1.3 0.011* 10.9±2.2 11.5±2.1 0.158 

Note: *P < 0.05; **p < 0.0001 vs age categories Using Pearson's Correlation 
 
Table 9: Effect of knowledge and attitude on vaccination status 
 

Vaccination status Knowledge score Attitude score 

Mean SD P-value Mean SD P-value 

Not vaccinated 4.5 2.3 0.0003* 14.2 2.8 0.058 
First dose 6.5 1.7 15.2 2.1 
Fully vaccinated 6.6 1.7 15.6 2.1 

Note: *P < 0.05 vs vaccinated group; SD = standard deviation 
 

The rise in vaccination rates may be attributable 
to institutions' immunization requirements. 
Findings from this study also indicate that the 
students lacked knowledge regarding the 
eligibility of vaccination for individuals with food 
and medication allergies (55 %) and immune 
deficiency (67 %) among other conditions. 
 
In contrast to the findings of Jain et al where 
students primarily relied on social media as a 
source of vaccination information, the current 
study revealed that students primarily rely on 
healthcare providers as a source of information 
[18]. In the meantime, the students are 
concerned about the decision to get vaccinated 
voluntarily, even though they have already been 
vaccinated, due to institutional and societal 
pressure and the desire to return to normal social 
life. These findings align with an earlier study 
[18]. 
 
Most students are eager to be vaccinated and 
suggest it to friends and family; nevertheless, 
there is rising worry regarding vaccination safety 
and side effects since many feel that 
pharmaceutical corporations create vaccines for 
profit. The results were comparable to those of a 
previous study, which found that post-COVID-19 
vaccination hesitation among healthcare workers 
was attributed to a lack of trust in pharmaceutical 
companies [19]. 
 
The availability of free vaccines did not influence 
their vaccination decision. This contradicts the 
findings of Wang et al, by claiming that 
vaccination fees decrease vaccination rates [20]. 
Other studies confirm that a lack of information 
about novel vaccines, potential adverse events, 
and vaccination safety were the primary causes 
of vaccination reluctance. These findings suggest 
that healthcare practitioners need to adequately 
counsel and educate students about COVID-19 
vaccination [18-22]. 
 
Knowledge and practice scores were statistically 
distinct across age categories, whereas attitude 
scores were comparable. An earlier study 
showed that there was no statistically significant 
difference in variables between the groups of 

students accepting, hesitating, or refusing the 
vaccine in terms of variables [21]. ANOVA was 
used to evaluate differences in knowledge and 
attitude scores between vaccinated and 
unvaccinated groups. A study by Gao et al 
reported that medical students' knowledge about 
the COVID-19 vaccine was closely related to 
their vaccination intention [23]. In addition to 
these findings, knowledge regarding COVID-19 
vaccination is limited. Lack of adequate 
information is one of the primary causes of 
vaccination reluctance. It is widely believed that 
COVID-19 vaccination cannot eradicate the 
disease, and there is insufficient vaccine data. 
COVID-19 vaccination and its potential adverse 
effects are gaining popularity among students. 
However, this has not prevented them from 
receiving the vaccine; the adoption of the vaccine 
is not entirely voluntary and may result from 
institutions' mandatory vaccination policies. 
 
Limitations of this study 
 
This study only involved one pharmacy school, 
which may limit its generalizability. There was a 
limited access rate, and monitoring patients 
following infection or vaccination was 
challenging. In addition, since data were 
collected from pharmacy students, they will likely 
respond affirmatively based on their medical 
knowledge because they know what is expected 
of them. 
 

CONCLUSION 
 
This study suggests the need to increase 
pharmacy students’ knowledge of COVID-19 
vaccination.  It recommends using government 
agencies and national news channels for 
information dissemination. Proper vaccination 
counseling, elimination of doubt in vaccination 
development processes, and a reduction in the 
dissemination of misinformation on social media 
will increase vaccination rates. 
 

 
 
 
 



Govindaswamy et al 

Trop J Pharm Res, September 2024; 23(9): 1488 

 

DECLARATIONS 

 

Acknowledgements 

None. 

Funding 

None provided.  

Ethical approval 

None provided. 
 
Availability of data and materials 
 
The datasets used and/or analyzed during the 
current study are available from the 
corresponding author on reasonable request. 
 

Conflict of Interest 

 

No conflict of interest associated with this work. 

 

Contribution of Authors 

 

The authors declare that this work was done by 

the authors named in this article and all liabilities 

pertaining to claims relating to the content of this 

article will be borne by them. 

 

Open Access  
 

This is an Open Access article that uses a 

funding model which does not charge readers or 

their institutions for access and distributed under 

the terms of the Creative Commons Attribution 

License (http://creativecommons.org/licenses/by/ 

4.0) and the Budapest Open Access Initiative 

(http://www.budapestopenaccessinitiative.org/rea

d), which permit unrestricted use, distribution, 

and reproduction in any medium, provided the 

original work is properly credited. 

 

REFERENCES 
 

1. World Health Organization. World Health Organization 

coronavirus disease (COVID-19) dashboard. World 

Health Organization; 2020. 

2. Sharma A, Tiwari S, Deb MK, Marty JL. Severe acute 

respiratory syndrome coronavirus-2 (SARS-CoV-2): a 

global pandemic and treatment strategies. Int J 

Antimicrob Agents. 2020; 56(2): 106054. doi: 

10.1016/j.ijantimicag.2020.106054, PMID 32534188. 

3. Fisher KA, Bloomstone SJ, Walder J, Crawford S, 

Fouayzi H, Mazor KM. Attitudes toward a potential 

SARS-CoV-2 vaccine: a survey of U.S. adults. Ann 

Intern Med 2020; 173(12): 964-973. doi: 10.7326/M20-

3569, PMID 32886525. 

4. Fiani B, Covarrubias C, Desai A, Sekhon M, Jarrah R. A 

contemporary review of neurological sequelae of 

COVID-19. Front Neurol 2020; 11: 640. doi: 

10.3389/fneur.2020.00640, PMID 32655489. 

5. Felten-Barentsz KM, van Oorsouw R, Klooster E, 

Koenders N, Driehuis F, Hulzebos EHJ, van der Schaaf 

M, Hoogeboom TJ, van der Wees PJ. 

Recommendations for hospital-based physical 

therapists managing patients with COVID-19. Phys Ther 

2020; 100(9): 1444-1457. doi: 10.1093/ptj/pzaa114. 

PMID: 32556323.  

6. Nicola M, Alsafi Z, Sohrabi C, Kerwan A, Al-Jabir A, 

Iosifidis C, Agha M, Agha R. The socio-economic 

implications of the coronavirus pandemic (COVID-19): A 

review. Int J Surg 2020; 78: 185-193. doi: 

10.1016/j.ijsu.2020.04.018. Epub 2020 Apr 17. PMID: 

32305533. 

7. Sherman SM, Smith LE, Sim J, Amlôt R, Cutts M, Dasch 

H, Rubin GJ, Sevdalis N. COVID-19 vaccination 

intention in the UK: results from the COVID-19 

vaccination acceptability study (CoVAccS), a nationally 

representative cross-sectional survey. Hum Vaccin 

Immunother 2021; 17(6): 1612-1621. doi: 

10.1080/21645515.2020.1846397. Epub 2020 Nov 26. 

PMID: 33242386.  

8. Yaqub O, Castle-Clarke S, Sevdalis N, Chataway J. 

Attitudes to vaccination: a critical review. Soc Sci Med 

2014; 112: 1-11. doi: 10.1016/j.socscimed.2014.04.018, 

PMID 24788111. 

9. Andre FE, Booy R, Bock HL, Clemens J, Datta SK, John 

TJ, Lee BW, Lolekha S, Peltola H, Ruff TA, Santosham 

M, Schmitt HJ. Vaccination greatly reduces disease, 

disability, death and inequity worldwide. Bull World 

Health Organ. 2008; 86(2): 140-146. doi: 

10.2471/blt.07.040089. PMID: 18297169.  

10. Zarb P, Coignard B, Griskeviciene J, Muller A, 

Vankerckhoven V, Weist K, Goossens M, Vaerenberg S, 

Hopkins S, Catry B, et al. The European Centre for 

Disease Prevention and Control (ECDC) pilot point 

prevalence survey of healthcare-associated infections 

and antimicrobial use. Euro Surveill 2012; 17(46): 

20316. doi: 10.2807/ese.17.46.20316-en. PMID: 

23171822. 

11. Kumari A, Ranjan P, Chopra S, Kaur D, Kaur T, 

Upadhyay AD, Isaac JA, Kasiraj R, Prakash B, Kumar 

P, et al. Knowledge, barriers and facilitators regarding 

COVID-19 vaccine and vaccination program among the 

general population: A cross-sectional survey from one 

thousand two hundred and forty-nine participants. 

Diabetes Metab Syndr 2021; 15(3): 987-992. doi: 

10.1016/j.dsx.2021.04.015. PMID: 33984818.  

12. Kourlaba G, Kourkouni E, Maistreli S, Tsopela CG, 

Molocha NM, Triantafyllou C, Koniordou M, Kopsidas I, 

Chorianopoulou E, Maroudi-Manta S, et al. Willingness 

of Greek general population to get a COVID-19 vaccine. 



Govindaswamy et al 

Trop J Pharm Res, September 2024; 23(9): 1489 

 

Glob Health Res Policy 2021; 6(1): 3. doi: 

10.1186/s41256-021-00188-1, PMID 33509291. 

13. Plotkin S. History of vaccination. Proc Natl Acad Sci USA. 

2014; 111(34): 12283-12287. doi: 

10.1073/pnas.1400472111, PMID 25136134. 

14. Al-Marshoudi S, Al-Balushi H, Al-Wahaibi A, Al-Khalili S, 

Al-Maani A, Al-Farsi N, Al-Jahwari A, Al-Habsi Z, Al-

Shaibi M, Al-Msharfi M, et al. Knowledge, Attitudes, and 

Practices (KAP) toward the COVID-19 vaccine in Oman: 

A pre-campaign cross-sectional study. Vaccines (Basel) 

2021; 9(6): 602. doi: 10.3390/vaccines9060602. PMID: 

34200001.  

15. World Health Organization. WHOSAGE values 

framework for the allocation and prioritization of COVID-

19 vaccination. World Health Organization; September 

14-2020. 

16. Kumari A, Ranjan P, Chopra S, Kaur D, Upadhyay AD, 

Kaur T, Bhattacharyya A, Arora M, Gupta H, Thrinath A, 

et al. Development and validation of a questionnaire to 

assess knowledge, attitude, practices, and concerns 

regarding COVID-19 vaccination among the general 

population. Diabetes Metab Syndr 2021; 15(3): 919-925. 

doi: 10.1016/j.dsx.2021.04.004. PMID: 33930855. 

17. Mudenda S, Mukosha M, Hikaambo CN, Meyer JC, 

Fadare J, Kampamba M, Kalungia AC, Munsaka S, 

Okoro RN, Daka V, et al. Awareness and acceptance of 

COVID-19 vaccines among pharmacy students in 

Zambia. Malawi Med J 2022; 34(4): 273–280. 

18. Jain J, Saurabh S, Kumar P, Verma MK, Goel AD, Gupta 

MK, Bhardwaj P, Raghav PR. COVID-19 vaccine 

hesitancy among medical students in India. Epidemiol 

Infect 2021; 149: e132. doi: 

10.1017/S0950268821001205. PMID: 34011421.  

19. Di Gennaro F, Murri R, Segala FV, Cerruti L, Abdulle A, 

Saracino A, Bavaro DF, Fantoni M. Attitudes towards 

anti-SARS-CoV2 vaccination among healthcare 

workers: results from a national survey in Italy. Viruses 

2021; 13(3): 371. doi: 10.3390/v13030371, PMID 

33652829. 

20. Wang WC, Fann JC, Chang RE, Jeng YC, Hsu CY, Chen 

HH, Liu JT, Yen AM. Economic evaluation for mass 

vaccination against COVID-19. J Formos Med Assoc 

2021; 120 Suppl 1: S95-S105. doi: 

10.1016/j.jfma.2021.05.020. PMID: 34108119.  

21. Saied SM, Saied EM, Kabbash IA, Abdo SAE. Vaccine 

hesitancy: beliefs and barriers associated with COVID-

19 vaccination among Egyptian medical students. J Med 

Virol 2021; 93(7): 4280-4291. doi: 10.1002/jmv.26910, 

PMID 33644891. 

22. Belingheri M, Ausili D, Paladino ME, Luciani M, Di Mauro 

S, Riva MA. Attitudes towards COVID-19 vaccine and 

reasons for adherence or not among nursing students. J 

Prof Nurs 2021; 37(5): 923-927. doi: 

10.1016/j.profnurs.2021.07.015, PMID 34742523. 

23. Gao X, LiH, He W, Zeng W. COVID-19 vaccine hesitancy 

among medical students: the next COVID-19 challenge 

in Wuhan, China. Disaster Med Public Health Prep 

2021: 1-6. doi: 10.1017/dmp.2021.291. 

 


