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Abstract
Purpose: COVID-19, a pandemic declared on March 11th, 2020, makes it 
crucial for the whole world to control and ensure safety measures to control 
such infections in the future. Fear, worry, and panic remain widespread, 
especially among healthcare workers. We aimed to compare the knowledge, 
attitude, anxiety, and behaviours of medical and non-medical students towards 
vaccination against COVID-19. 

Material and Methods: We conducted a cross-sectional study for one month 
on the MBBS/BDS and undergraduate nonmedical students through an online 
questionnaire which consisted of a multiple choice KAP questionnaire consisting 
of four sections (i.e., socio-demographic details, knowledge, attitudes, and 
behavior). Multiple linear regression was performed to determine the variables 
predicting knowledge and attitudes towards COVID-19 vaccination. 

Results: Vaccine hesitancy was detected in 17% of Undergraduate Medical 
Students, while the same was noted in 45% of non-medical students. 48.7% of 
medical students knew about different vaccines available in India for COVID-19 
viz a viz the same in non-medical students was 49.5%. The majority of the 
students (35.8% medical and 48.6% non-medical) considered Covishield the 
best currently available vaccine in India. The majority of the students (Medical 
86.5% and non-medical 75.2%) thought that the COVID-19 vaccine could reduce 
the spread of the disease in the community. In the multiple regression model, 
better socioeconomic status, holding nuclear families, and having a history of 
essential vaccinations uptake were linked with knowledge, while attitudes were 
substantially associated with being female and having a previous history of vital 
vaccines uptake. 

Conclusion: The results showed that medical students had sufficient knowledge, 
an optimistic attitude, and moderate levels of concern towards COVID-19. 
Vaccine hesitancy was much less among medical when compared to non-
medical students. Expanding knowledge and regulatory oversight of vaccine 
research and the public release of safety data may lessen vaccine reluctance 
among students.
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Introduction
COVID-19, a pandemic declared on March 11th, 2020, makes it crucial for the whole world 
to control and ensure safety measures to control such infections in the future (Cucinotta 
& Vanelli, 2020). The 73rd World Health Assembly in May 2020 approved a resolution 
that recognized the role of comprehensive immunization to prevent, contains, and stop 
transmission of SARS-CoV-2 as a worldwide public health target (https://apps.who.int/
gb/ebwha/pdf_files/WHA73/A73_R1-en.pdf). The development of vaccines typically 
takes years of intensive research and trials before reaching the general population, but 
the race to control and eradicate the surge of Novel Corona Virus has resulted in the 
unusually rapid development of vaccines (Sharma et al., 2020). Nonetheless, despite 
the vaccine’s alleged safety and efficacy justification, hesitancy to take vaccines among 
people is still prevalent (Vergara et al., 2021). Many countries were forced to enact 
and implement exceptional virus-containment measures and closely manage private, 
public, and working life by restricting people’s movement (Han et al., 2020). However, 
adherence to these behavioral standards and the use of preventative and protective 
measures such as social distancing and wearing face masks for an extended period is not 
assured (Dryhurst et al., 2020; Caserotti et al., 2021). Thus, the best strategy to control 
and gradually silence this pandemic is to develop effective vaccines and implement 
them effectively among the population by vaccinating them and breaking the chain of 
transmission (Alagoz et al., 2021; Sami et al., 2021). Over 125 vaccine candidates are 
currently available globally, with 365 continuing vaccine trials and 18 COVID-19 vaccines 
licensed by at least one country (https://covid19.trackvaccines.org/). Vaccine reluctance 
may diminish the coverage and impede the development of herd immunity (Saied et al., 
2021). We aimed to compare the knowledge, attitude, anxiety, and behaviors of medical 
and non-medical students towards vaccination against COVID-19.

Material and Methods
1. Study settings
This descriptive, cross-sectional study was conducted among the students at a tertiary 
care center in North India for one month from July 1st to July 31st, 2021. Our target 
population was undergraduate students from both medical and non-medical fields. 
Medical students included in this study were MBBS and BDS students from first to final 
year and interns. Non-medical students included undergraduates from various courses 
like B.Tech, B.Arch., B.Sc., BA, B. Com, BSW, LLB.

2. Study tool
Using the evidence from the previous studies, an online structured questionnaire was 
developed based on COVID-19 vaccine hesitancy among medical and non-medical 
students and on vaccination hesitancy in general.

The multiple-choice KAP questionnaire had 32 items designed to collect information 
about the students’ knowledge, attitude, anxiety, and behaviors regarding COVID-19 
vaccination. An explanatory message was included at the beginning of the online 
questionnaire, and participants were given a disclaimer and informed consent form to 
digitally sign (“Agree” or “Disagree”) before commencing the survey. Data confidentiality 
and privacy were assured and were secured from unauthorized access. The students’ 
valid email IDs and college affiliations were also recorded along with the questionnaire 
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to generate authentic results. The questionnaire items were prepared to gather actual 
evidence regarding the knowledge and perception of students towards the COVID-19 
vaccine. Validation of questionnaire was done using literature review, and content 
validation was done by expertise available in the department.

The questionnaire was divided into five sections. Part 1 included socio-demographic 
information such as age, gender, course studying, academic year, college, marital status, 
type of family, and residential area. In Part 2, the student’s knowledge, awareness, 
and source of information regarding the COVID-19 vaccine were included and Part 
3 comprised students’ attitudes regarding COVID-19 vaccine and prior vaccination 
experiences. Part 4 consisted of students’ anxiety and apprehension. Part 5 included 
questions on students’ behaviors towards COVID-19.

3. Data collection
This questionnaire was embedded in Google forms, and a shareable link was created, 
then distributed to medical and non-medical students via WhatsApp, Instagram, Gmail, 
Telegram, and other social media platforms. The students then distributed it to their 
contacts both at the same institute where they are studying and outside to different 
colleges and universities. A respondent-driven sampling method was employed to target 
all medical and non-medical students who consented and were ready to fill out the survey. 
Students who completed the survey received no monetary or in-kind compensation.  

4. Statistical analysis of data
The data collected through the online questionnaire was used to generate excel charts 
from which analysis regarding the different aspects of knowledge, attitude, anxiety, and 
behavior was analysed. Descriptive parameters like counts and percentages made 
comparisons between medical and non-medical students. Multiple linear regression 
was performed to determine the variables predicting knowledge and attitudes towards 
COVID-19 vaccination.

Results
Over the course of 30 days, 417 students from over ten states and union territories of 
India completed the online questionnaire. Out of which, 312 were medical students, and 
105 were non-medical students. The participation of the female gender was slightly less 
(45.6%) as compared to males (54.4%). The majority of them reside in mid-level cities 
(45.8) and belong to the nuclear type of family (75.5%) (Table-1). Vaccine hesitancy was 
detected in 17% of Undergraduate Medical Students, while the same was seen in 45% 
of non-medical students.
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Table 1: Demographic details of the participants

Demographic Details

Counts Percentage

Category
Medical Students 312 74.8%

Non-Medical Students 105 25.2%

Gender
Female 190 45.6%

Male 227 54.4%

Residential Area
Rural 56 13.4%

Small City 96 23%

Mid-Level City 191 45.8%

Metropolitan City 74 17.7%

Type of Family
Nuclear 315 75.5%

Joint 93 22.3%

Extended 9 2.2%

1. Comparison of knowledge towards COVID-19 vaccination between medical and 
non-medical students

Regarding how many COVID-19 vaccines are currently approved by the Indian 
government for emergency use, 48.71% of medical students knew the correct answer, 
while the same was answered correctly by 49.52% of non-medical students. This is an 
interesting finding as the medical students who are busy with their studies and wards use 
social media and other media sources less frequently than the non-medical students.

2. Comparison of attitude towards COVID-19 vaccination between medical and 
non-medical students

The students’ attitude towards COVID-19 vaccination was assessed using the 
questionnaire with the ‘agree’, ‘neutral’, and ‘disagree’ scale. Medical and non-medical 
students have shown varying degrees of positive attitudes towards the COVID-19 
vaccination. 86.5% of the medical students agreed that COVID-19 vaccination could help 
prevent the spread of the diseases in the community, while 75.2% of the non-medical 
students agreed. 96.5% of the medical students agreed that COVID-19 vaccination could 
help in reducing the severity of the disease, whereas the same is agreed by 76.2% of the 
non-medical students (Table 2). Regarding the preference of vaccines from the different 
vaccines available in India, most of the students (35.8% medical and 48.6% non-medical) 
considered Covishield the best currently available vaccine in India (Figure 1).
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Table 2: Responses of Medical and Non-Medical Students

Survey Items Medical Students % Non-Medical Students % P-value

Disagree Neutral Agree Disagree Neutral Agree

Attitude

 COVID-19 vaccination is
 necessary for me to reclaim
my personal life

6.7  17.9 75.3 9.5 18.1 72.4 .632

 The COVID-19 Vaccine
 can help to prevent the
 disease from spreading in
the community

5.4 8 86.5 6.7 18.1 75.2 .011

 COVID-19 vaccination can
 assist to lessen the severity
of the disease.

1 2.6 96.5 1 22.9 76.2 .000

Behaviour

 I will also encourage my
 family / friends / relatives to
get vaccinated

.3 3.5 96.2 4.8 11.4 83.8 .000

 It is not possible to reduce
 the incidence of COVID-19
without vaccination

12.2 18.9 68.9 12.4 28.6 59 .101

 For people travelling
 overseas, the COVID-19
 vaccination should be
considered necessary

3.2  6.4 90.4 7.6 8.6 83.8 .108

 The COVID-19 Vaccine
 should be deemed
 mandatory even for people
travelling domestically

5.4 13.8 80.8 7.6 8.6 83.8 .299

 If everyone in the
 society maintains the
 preventive measures,
 the COVID-19 pandemic
 can be eradicated without
Vaccination

40.1 25.6 34.3 41.9 28.6 29.5 .650

Anxiety

 I’m worried that the current
 COVID-19 vaccinations will
be ineffective

42.3 35.6 22.1 36.2 50.5 13.3 .017

 I’m concerned about the
 significant side effects of
the COVID-19 vaccinations

32.1 38.8 29.2 45.7 32.4 21.9 .039
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 I’m suspicious that
 the current COVID-19
 vaccinations haven’t been
 thoroughly tested before
being released

37.5 34 28.5 29.5 46.7 23.8 .065

 I have faith in the
 government’s or public
 health professionals’
 knowledge regarding the
COVID-19 vaccination

9.3 28.5 62.2 12.4 29.5 58.1 .611

Figure 1. Vaccine Preference among students

3. Comparison of behaviour towards COVID-19 vaccination between medical and 
non-medical students

Students’ preventive behaviour towards COVID-19 vaccination was assessed by five 
items, requiring answers in terms of ‘agree,’ ‘neutral,’ and ‘disagree’. Two items related 
to the necessity of COVID-19 vaccination while traveling abroad and domestic inter-
state travel, to which (80.8%) medical students agreed whereas 83.8% of non-medical 
students agreed for the same. 96.2% of medical students agreed to encourage their 
family, friends, and relatives to get vaccinated, whereas 83.8% of non-medical students 
agreed. 68.9% of medical students and 59% of non-medical students agree that even 
if everyone in the society maintains the preventive measures, the COVID-19 pandemic 
cannot be eradicated without vaccination (Table-2).

4. Comparison of anxiety towards COVID-19 vaccination between medical and 
non-medical students

The anxiety levels of medical and non-medical students were measured using four 
aspects relating to the COVID-19 vaccine’s safety, effectiveness, adverse effects, and 
trust concerns. 29.2% of medical students are concerned about the serious adverse 
effects of the Vaccine, while 38.8% were neutral. The same concern shown by medical 
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students is 21.9%, while 32.4% were neutral. (Table-2) About 62.2% of medical 
students have shown their trust in vaccines’ information and safety data released by the 
government and health experts, while the same as noted in non-medical students was 
about 58.1% (Table 2). On comparing, the prior vaccination history among students, 
most of the medical students were vaccinated for HBV (62%) and Tetanus (24.6%) as 
compared to the non-medico students where only 11.2% and 6.5% had taken the HBV 
and Tetanus vaccines, respectively (Fig 2).

Figure 2. Prior Vaccination experience of Students

In the multiple regression model (Fig 3), higher socioeconomic status, belonging to 
nuclear families, and history of taking essential vaccinations were linked with knowledge. 
At the same time, attitudes were substantially associated with being female and having 
a previous history of vital vaccines uptake.

Figure 3. Multiple regressions were run to predict Knowledge and Attitude as a function of Gender, 
Residential Area, socioeconomic status, type of family, and having a history of essential 
vaccinations uptake. Greater socioeconomic status, holding nuclear families, and having a history 
of essential vaccinations uptake were linked with knowledge (F (4, 412) = 2.906, p < .022, R2 = 
.027. CI=95) [Graph-A]; whilst attitudes were associated with being female and having a previous 
history of vital vaccines uptake (F (4, 412) = 1.82, p < .07, R2 = .017, CI=90) at Confidence Level 

of 90 only) [Graph-B].
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Discussion
A safe and efficient vaccine is a crucial weapon to fight the ongoing pandemic of 
COVID-19 (Alrubaiee et al., 2020), but people’s attitude towards its acceptance is also a 
key component in the success of the COVID-19 vaccination program, as emphasized by 
other studies (El-Elimat et al., 2021; Khasawneh et al., 2020). COVID 19 immunization is 
a global public health initiative implemented in many places of the world (Kapoor et al., 
2021). This study aimed to evaluate and compare the Covid-19 vaccine apprehension 
among medical and non-medical students. Understanding these perspectives in medical 
and non-medical students is critical since they are the country’s future leaders. 

According to this study, there is sufficient knowledge about COVID-19 and positive 
attitudes towards vaccination among the participants. Their appropriate level of knowledge 
might be linked to their educational level since all of them were either pursuing MBBS or 
other bachelor’s degrees.

Vaccine hesitancy may be defined as people’s unwillingness to take a vaccine that has 
been demonstrated to be safe and effective and made available to them for the prevention 
of an infectious disease (MacDonald, 2015). Various studies have analyzed vaccine 
hesitancy against COVID-19 prevalent in different parts of the world. A study of COVID-19 
vaccination acceptance rates in different parts of the world found high acceptance rates 
in Malaysia, Indonesia, and China, whereas low acceptance rates were found in Italy, 
Russia, the United States, and France (Sallam, 2021). A study on COVID-19 vaccination 
uptake among Indian medical students reported that vaccine hesitancy was found 
among 10.6% of students. They concluded that lack of awareness regarding vaccination 
eligibility, concern regarding the vaccine’s adverse events and efficacy, and lack of trust 
in government was independently predictive of vaccine reluctance (Jain et al., 2021). In 
a study from Wuhan, China (Gao et al., 2021), where the virus first originated, 58.2% of 
medical students indicated hesitation in taking the COVID-19 vaccine. The most common 
causes for this hesitation were the associated adverse effects of vaccines, vaccine safety 
uncertainties, and underestimating the chances of exposure to COVID-19. In our study, 
vaccine hesitancy was detected in 17% of Undergraduate Medical Students, while the 
same was seen in 45% in non-medical students. It is promising to see from this study 
that future doctors have a positive attitude towards COVID-19 vaccination. Nevertheless, 
the degree of acceptability observed in the non-medical students (55%) indicates the 
necessity to urgently boost the acceptance of COVID-19 vaccination among the general 
population through new public health policies.

Previous vaccination experiences have been shown to play a role in enhancing COVID-19 
vaccine uptake, as demonstrated in other studies (Fisher et al., 2020; Pastorino et al., 
2021). In recent research, participants who had previously been vaccinated against 
influenza were more inclined to adopt the COVID-19 vaccine (Alqudeimat et al., 2021). In 
our study, most of the medical students were vaccinated for HBV and Tetanus compared 
to the non-medico students. This might be attributed to vaccination regulations in medical 
colleges that make the aforementioned vaccinations mandatory, or it could be due to their 
believes that vaccines protect against infectious diseases, making them more willing to 
accept a potential COVID-19 vaccine. Non-medical students, on the other hand, who 
believed vaccinations posed a health risk were less inclined to receive the COVID-19 
vaccine, as demonstrated by their response towards the vaccination.

The Oxford-Astra Zeneca vaccine, locally known as Covishield, the Bharat Biotech-
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ICMR indigenous vaccine known as Covaxin, and the Russian Sputnik V vaccine, which 
is imported, are the three primary vaccinations which are now available in India (Kumar 
et al., 2021). Most of the students considered Covishield the best currently available 
Vaccine in India. In another study from India (Jain et al., 2021), Covishield was the 
chosen Vaccine, although many people thought they did not have enough information to 
make an informed decision. Covaxin was shown to be less prevalent in general and much 
less so among people who were hesitant to obtain the vaccination at all. This scenario 
may change in the future when more evidence on vaccine safety and efficacy becomes 
accessible due to continuing research and the publication of data from vaccination trials.

Governments should be more explicit about vaccination availability and COVID-19 
response strategies and reveal how important decisions are taken. The reporting of 
adverse events following immunization is a critical element in monitoring vaccination 
programs, and while documenting and reporting such incidents is necessary, extensive 
coverage in the media could also prevent vaccinations (Danabal et al., 2021). Therefore, 
the media should report responsibly and transparently to provide their audiences with 
transparent and fair information. It is also vital to monitor the vaccination programs. The 
globe has collective responsibility in combating this COVID-19 pandemic, so further study 
on the acceptance and hesitation of COVID-19 vaccination is a priority. Furthermore, 
reliable medical search engines should be used for the information of COVID-19, and 
less reliable social media platforms should be discouraged. This study could then be 
employed to develop contextualized advertising and information sharing that ultimately 
lead to greater trust in and utilization of the vaccines available.

Furthermore, Scientists and Clinicians are advised to use appropriate statements to avoid 
disclosure or misinterpretation of words on social media platforms that could potentially 
increase the vaccination hesitancy.

Limitations
There were certain limitations in our survey. Firstly, it was conducted during the mass 
vaccination of COVID-19. As a result, it could have underestimated the initial vaccine 
hesitancy of those who eventually converted to the vaccine acceptance group and 
were vaccinated. Secondly, the study used an online self-reporting method that may be 
subjected to peer-to-peer communication, social media influence, and memory biases. 

Conclusions
The results have shown that medical students have sufficient knowledge, an optimistic 
attitude, and moderate levels of concern towards COVID-19 vaccination compared 
to non-medical students. Vaccine hesitancy was much less among medical when 
compared to non-medical students, which can be ascertained by their affiliation to the 
medical profession. Expanding knowledge and regulatory oversight of vaccine research 
and the public release of safety and efficacy data may lessen vaccine reluctance among 
students.
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المُـسـتخَـلصَ  
الهــدف: COVID-19 وهــو جائحــة أعُلــن عنــه فــي 11 مــارس 2020 يجعــل مــن 
ــل  ــى مث ــر الســامة وضمانهــا للســيطرة عل ــى تدابي ــم بأســره الســيطرة عل الضــروري للعال
هــذه العــدوى فــي المســتقبل. لا يــزال الخــوف والقلــق والذعــر منتشــرًا علــى نطــاق واســع، 
خاصــة بيــن العامليــن فــي مجــال الرعايــة الصحيــة، بمــا فــي ذلــك طــاب الطــب. لقــد هدفنــا 
ــن تجــاه  ــر الطبيي ــق وســلوكيات طــاب الطــب وغي ــف والقل ــة والمواق ــة المعرف ــى مقارن إل

ــم ضــد. التطعي

طــرق البحــث: لقــد أجرينــا دراســة مقطعيــة لمــدة شــهر واحــد مــن 1 يوليــو إلــى 31 يوليــو 
ــتبيان  ــن خــال اس ــن م ــر الطبيي ــن غي ــى MBBS / BDS والطــاب الجامعيي 2021، عل
عبــر الإنترنــت متعــدد الخيــارات )التفاصيــل الاجتماعيــة والديموغرافيــة، والمعرفــة، 
والمواقــف، والســلوك( وتــم توجيــه الطــاب لمــلء إجاباتهــم. تــم إجــراء الانحــدار الخطــي 

.COVID-19 ــاح ــاه لق ــف تج ــة والمواق ــأ بالمعرف ــي تتنب ــرات الت ــد المتغي ــدد لتحدي المتع

النتائــج: تــم الكشــف عــن التــردد مــن اخــذ اللقــاح لــدى 17٪ مــن طــاب الطــب الجامعييــن، 
ــن طــاب  ــر الطــب. كان 48.7٪ م ــن طــاب غي ــدى 45٪ م ــس الشــيء ل ــا لوحــظ نف بينم
الطــب يعرفــون عــن اللقاحــات المختلفــة لـــ COVID-19 المتوفــرة فــي الهنــد وكذلــك نفــس 
ــاب  ــة الط ــر غالبي ــدل 49.5٪. اعتب ــث كان بمع ــن حي ــر الطبيي ــاب غي ــدى الط ــيء ل الش
ــا فــي  )35.8٪ طبيــون و48.6٪ غيــر طبييــن( أن كوفيشــيلد هــو أفضــل لقــاح متوفــر حاليً
 COVID-19 الهنــد. يعتقــد غالبيــة الطــاب )طبــي 86.5٪ وغيــر طبــي 75.2٪( أن لقــاح

يمكــن أن يقلــل مــن انتشــار المــرض فــي المجتمــع.

ــل،  ــف متفائ ــة، وموق ــة كافي ــم معرف ــج أن طــاب الطــب لديه الاســتنتاجات: أظهــرت النتائ
ومســتويات معتدلــة مــن الاهتمــام تجــاه التطعيــم ضــد COVID-19 مقارنــة بطــاب غيــر 
الطــب. كان التــردد مــن اخــذ اللقــاح أقــل بكثيــر بيــن الأطبــاء مقارنــة بطــاب غيــر الطــب، 
ــة  ــيع المعرف ــؤدي توس ــد ي ــب. ق ــة الط ــى مهن ــم إل ــى انتمائه ــزى إل ــن أن يع ــا يمك ــو م وه
والإشــراف التنظيمــي علــى أبحــاث اللقاحــات والإصــدار العــام لبيانــات الســامة والفعاليــة 

إلــى تقليــل إحجــام الطــاب عــن اســتخدام اللقاحــات.

 مفاتيح الكلمات: كــوفيد -19، لقــاح ، تـــردد ، معـــرفة ، ســـلوك.
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