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Abstract 

Background: During the COVID-19 era, it is crucial to determine the level of relevant infectious disease knowledge 
amongst medical students as they may influence public opinion by acting as informal medical advisors to their 
friends and family. We sought to assess the knowledge of students regarding COVID-19 at a single Polish medical uni-
versity, to understand the level of knowledge and determine if dedicated COVID-19 education is necessary. Material 
and methods: The survey was conducted in Google Forms and access was obtained through the university’s secure 
email. After exclusion, 1 001 students were enrolled. Results: The most common mask used amongst students is 
a surgical mask. Regarding SARS-CoV-2 transmission, 79.1% chose droplet and 19.3% chose airborne transmission. 
Only 35% agreed that surgical masks protect them from coronavirus and 70% strongly agreed or agreed that all 
healthcare workers should wear an N95/FFP3 mask. Students with a healthcare worker in the family more likely 
agreed that all healthcare workers should wear N95/FFP3 (p = 0.001). The source of information used affected the 
route of transmission chosen (p = 0.006). Conclusions: We recommend combating contradictory information by 
implementing dedicated education into the healthcare student curriculum on SARS-CoV-2, PPE, filtering efficiency 
of masks, modes of transmission of viruses, and how to use evidence-based medicine.
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Introduction

Studies have shown that medical students are more will-
ing to obtain the COVID-19 vaccine compared to non-medical 
students, possibly due to better health awareness [1]. During 
the pandemic, studies have shown that medical students 
have a high level of knowledge regarding COVID-19 and could 
help educate the general public [2-3]. According to a study 
from the UK, the portrayal of COVID-19 safety measures 
has been inaccurate. Instead of highlighting the resilience of 
students and young people even in the absence of support, 
headlines remained about the few individuals that engaged 
in risky behaviors despite a raging pandemic [4]. We want-
ed to determine how knowledgeable medical students 
are amidst the COVID-19 pandemic and their approach to 
COVID-19 safety. 

Despite the rapid increase of published medical articles 
regarding COVID-19 [5], virus transmission and protection 
remain unclear, which is why more research is needed to 
guide public health [6]. Widespread access to the internet 
and social media led to the quick dissemination of fake 
news about the new coronavirus (SARS-CoV-2). Unfortu-
nately, not only anonymous members of society spread 
disinformation, but also public figures that were believed 
to be reliable [7]. Commonly implemented face mask man-
dates raised concerns about mask safety and efficacy. Com-
fort (physical and psychological), cost, insufficient efficacy 
with improper usage are only some arguments mentioned 
against wearing a mask [8]. Another problem is the anti-

-vaccine movement. Very rare, but life-threatening adverse 
effects of vaccines are constantly mentioned [9]. 

Medical students may have more time than practicing 
physicians to stay up-to-date with current medical guide-
lines and new research studies. Medical students may also 
be more aware of effective public health measures and ba-
sic hygiene to control COVID-19. We sought to determine 
the medical students’ level of knowledge about infectious 
diseases and COVID-19. By doing so, one can gauge how 
well medical information about COVID-19 is being dissem-
inated and understood. Moreover, it may encourage med-
ical schools to augment their curriculum by emphasizing 
relevant public health and infectious disease principles to 
their students.

Material and methods

The survey aiming to investigate healthcare students’ 
knowledge about SARS-CoV-2 safety and approaches was 
designed through a discussion amongst the co-authors. 
The final version was reviewed and accepted by final-year 
medical students (n = 4) and neurosurgery specialists 
guiding this research project (n = 2). The final version of 
the questionnaire consisted of a total of 36 questions. 

The first 8 questions consisted of single choice questions 
regarding demographic data (sex, age, residence, study lan-
guage, year of studies, exposure to healthcare environments, 
family in healthcare). Furthermore, 11 questions consisted 
of the most common types of masks worn, safety measures 
used, route of transmission, testing positive for COVID-19, 
vaccination and vaccine efficacy [10]. Next, there were 15 
Likert scale statements with answers ranging from: strongly 
disagree, disagree, I don’t know, agree, strongly agree. Last-
ly, 2 questions asked about the main sources of information. 
The survey was conducted by using Google Forms and the 
link to the survey was sent out through the University’s se-
cure email system. The link was also shared on the English 
Division Medical student pages on Facebook, therefore us-
ing the snowball sampling method. The survey was sent out 
from January 18th to March 31st 2021. 

The statistical analysis was performed using an R soft-
ware package version 4.1.0. Single choice questions were an-
alyzed using frequency tables and the chi-squared test. Due 
to the small number of specific groups in some conditions, 
the p-value is based on the Monte Carlo approach.

Results

The general demographics of the participants are de-
scribed in Table 1. The results of single or multiple-choice 
questions can be seen in Table 2. The most significant 
5-point Likert scale questions can be seen in Figure 1, along 
with the following descriptions of the remainder. Face 
shields are not considered good enough at protecting your-
self from coronavirus by 86.21% of participants. Avoiding 
high-risk situations and crowded environments are imple-
mented by 72.83% of respondents. 36.46% of respondents 
stated that they do not know if taking supplements such as 
vitamin D and vitamin C every day may be used as prophy-
laxis or treatment of COVID-19. 55.54% agreed or strongly 
agreed with the statement that they take supplements 
such as vitamin D, vitamin C, B complex, and/or zinc every 
day. 65.73% strongly agreed and agreed that in the past 
month, they have felt uncomfortable not wearing a mask 
when around others. 65.93% agreed and strongly agreed 
that other factors such as humidity and temperature affect 
virus transmission.

The most common mask used outside and indoors by 
both groups was a surgical mask, but participants with rela-
tives in the medical field more frequently chose KN95, FFP2, 
and FFP3 masks. Participants without relatives in med-
ical fields rather chose scarves, bandanas, or other fabric 
masks. Participants with relatives in medical fields agreed 
or strongly agreed with the statement that “All health care 
workers should wear N95/FFP3 masks,” while those with-
out relatives in the medical field tended to have no opinion 
or more frequently disagreed with the statement. 

In the midst of imbalance: medical and healthcare students versus...
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Table 1. General demographics 

and divisions of participants 

Language

English 310 (30.97%) 

Polish 655 (65.43%) 

Age groups 

< 19 72 (7.19%)

20-29 896 (89.51%) 

30-39 26 (2.59%)

Nationality/Country of origin

Poland 715 (71.43%) 

Sweden 93 (9.23%) 

Norway 73 (7.29%) 

Experience within the medical 
field in the past 6 months

None 531 (53.04%)

Internal medicine 177 (17.68%)

Outpatient 
setting 68 (6.79%) 

Does someone in your family 
work in the medical field? 

Yes 463 (46.25%) 

No 538 (53.75%) 

Table 2. Single or multiple choice questions

Type of facial mask 
worn inside

Do you dispose of your masks?

Dispose 
after 1 use 378 (37.76%) Surgical masks 574 (57.34%)

Fabric mask 
(with or 

without filter)
166 (16.58%)

Dispose after 
multiple uses 

308 (30.77%) 

Rotate masks 242 (24.18%) 
KN95 88 (8.79%)

Difficulties with mask use
FFP2 77 (7.69%)

Glasses fog up 370 (36.97%)
N95 32 (3.20%)

Acne outbreaks 163 (16.28%)
FFP3 21 (2.10%) 

Pain behind 
ears 

153 (15.28%)
Main route of transmission

Droplet 
transmission

792 (79.12%)
Feeling that 
you cannot 

breathe
119 (11.89%)

Why do you wear a mask? 
Airborne 

transmission 
193 (19.28%)

To protect 
myself and 

others 
712 (71.12%) 

What do you do before 
applying your mask?

To protect 
others 

158 (15.79%) 

Nothing 453 (45.25%)

Because it 
is currently 
required by 

the law

106 (10.59%) Use hand 
sanitizer 

241 (24.08%)

Wash hands 
with soap 
and water

294 (29.37%) Did you test positive 
for SARS-CoV-2?

Yes 97 (9.69%)How do you store your masks? 

Pocket of 
jacket 

290 (28.97%) No 904 (90.31%) 

Have any of your family 
members or friends tested 
positive for SARS-CoV-2?

Throw 
away after 
each use 

225 (22.48%) 

Yes 683 (68.23%)
Purse/

backpack
144 (14.39%)

No 318 (31.76%)
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Participants with relatives in medical fields differed from partic-
ipants without relatives in medical fields in their responses to ques-
tions about COVID-19 protection which can be seen in Table 3.

Table 2. cd

Did you or will you receive 
the COVID vaccine? 

Yes, I already 
received the 
vaccine (1st 

dose or both) 

665 (66.43%)

Not yet, but I 
am waiting to 

receive it
251 (25.07%)

No, I do not 
plan on it

85 (8.50%)

Main source of information 
about SARS-CoV-2 safety 

WHO 453 (45.25%) 

Research 
papers 

161 (16.08%)

Doctors 124 (12.39%) 

Government 
websites 

100 (9.99%) 

CDC 90 (8.99%) 

Table 3. The differences between responses of participants with and 

without relatives in the medical field

Question χ2 statistics

What type of facial protection do you 
wear outside (most commonly)?

20.911*

What type of facial protection do you 
wear indoors when around others 

(most commonly)? If you are 
a healthcare worker, what mask do 

you wear at work?

32.939***

The main route of transmission 
of the coronavirus is?

1.7452

All health care workers should wear 
N95/FFP3 masks

12.599**

Wearing a surgical mask is good enough 
to protect me from the coronavirus

2.8653

Other factors such as humidity and 
temperature affect virus transmission 

0.22241

*p < 0.05;  **p < 0.01;  ***p < 0.001

All health care workers should wear N95/FFP3 masks.

Wearing a face mask is helpful in procecting 

others from coronavirus.

Wearing a surgical mask is good enough 

at protecting me from coronavirus

You would still wear a mask in situations where the risk 

of transmission is increased (e.g. malls, crowded streets, 

school, work), even if the government didn�t mandate it.

After the second dose of the COVID-19 vaccine, you will 

still continue wearing the proper face masks as you did 

before the vaccine.

The 2nd dose of the COVID-19 vaccine is important as 

clinical trials show 95% efficacy after the 2nd dose, so your 

efficacy only hits after about 5 weeks from the first dose.

You have been confused with the various recommendations to 

keep yourself and others safe during the COVID-19 pandemic.

STATEMENT 5-POINT LIKERT SCALE

4%   7%               19%                                        37%                                                      33%

  3% 4% 4%                                        54%                                                                         36%

         16%                                30%                                    19%                                     34%                       1%

 4%    7%         12%                                     40%                                                            37%

  3% 4% 4%                                        54%                                                                         36%

  3% 4%                   29%                                                    39%                                                  24%

    10%                            32%                                   15%                              31%                                11%

0%    10%    20%    30%   40%   50%   60%    70%   80%   90%  100%

Figure 1. Likert scale figure

Strongly disagree            Disagree           I don�t know           Agree             Strongly agree
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Students most commonly wore surgical masks indoors 
and outside, but students who studied in the Polish language 
more frequently had chosen fabric masks with or without fil-
ters as their second choice – Table 4.

Table 5 shows the significance of the main route of 
transmission chosen on the other questions. There were 
no significant differences between the chosen main route 
of transmission and the opinion about efficiency of surgi-
cal masks, however the participants who chose droplets as 
a main route of transmission, more frequently agreed with 
the sentence that all healthcare workers should wear N95/
FFP3 masks than participants who had chosen an airborne 
route of transmission. The choice of the main route of trans-
mission of SARS-CoV-2 did not affect the understanding of 
humidity and temperature on transmission (p = 0.596). Even 
though proportions of main sources of information about 
the transmission of SARS-CoV-2 were similar, the partici-
pants who had chosen the droplet route as the main route,
significantly more frequently had pointed to World Health 
Organization (WHO) and research papers as their main 
source than people who had chosen the airborne route.

 

Discussion

Amid an imbalance between COVID-19 recommenda-
tions, it is crucial to find reliable sources of information and 
examples of role models to follow in society. In our study, we 
wanted to find out whether medical students� knowledge 
about SARS-CoV-2 protection is as up-to-date as currently 
possible, if there are deficiencies in knowledge and if the 
current generation of healthcare students could potentially 
be reliable role models for communities in the future. It ap-
pears that parts of society started to undermine government 
recommendations possibly due to facing constant changes 
(to wear or not to wear masks) within a country as well as 
in neighboring countries. There are also different opinions 
about if to wear or not to wear a mask when fully vaccinated 
due to the delta strain. The inconsistencies between gov-
ernment recommendations can lead to a growing mistrust 
towards current and forthcoming government recommen-
dations. Recent studies show that higher levels of conspiracy 
thinking were associated with less adherence to government 
recommendations or willingness to get vaccinated [11]. 

Type of masks and the understanding 
of the transmission of SARS-CoV-2 
amongst healthcare students 

The debate on the mode of transmission of SARS-CoV-2 
is ongoing and far from concluded. We recognize that med-
ical students are not expected to know the definite main 
route of transmission of SARS-CoV-2, but we sought to de-
termine what they think based on their medical knowledge 

of other viruses. According to the article by Greenhalgh et al, 
the dominant route of SARS-CoV-2 is airborne [12]. Inter-
estingly, although most participants stated that droplet 
transmission is the main route of transmission, around 20% 
chose airborne transmission. Students must learn to prac-
tice medicine based on new research, instead of relying on 
general opinions. Surprisingly, nearly half of the participants 
disagreed that surgical masks are effective in protecting 
themselves from the novel coronavirus even though most 
participants chose the droplet route of transmission. To en-
able students to learn and thrive during the pandemic, we 
believe they should always feel protected. Although most 
participants chose droplet transmission and most chose that 

Table 4. The differences between the responses of 

students studying in English and Polish

Question χ2 statistics

What type of facial protection do you 
wear outside (most commonly)? 

33.665***

What type of facial protection do you 
wear indoors when around others 

(most commonly)? If you are 
a healthcare worker, what mask do 

you wear at work?

90.439***

The main route of transmission 
of the coronavirus is?

51.028***

*p < 0.05;  **p < 0.01;  ***p < 0.001

Table 5. Selected differences between different routes of transmission

Question χ2 statistics

Transmission → Humidity/temperature 11.859

Transmission → All health care workers 
should wear N95/FFP3 masks

60.089***

Transmission → Wearing a surgical 
mask is good enough at protecting me 

from coronavirus
14.998

Transmission → Source 173.51**

*p < 0.05;  **p < 0.01;  ***p < 0.001
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they wear surgical masks most commonly, the majority still 
agreed that all healthcare workers should wear N95/FFP3 
masks. This leads to questions about why most of the re-
spondents think all healthcare workers should wear masks 
with higher filtering efficiency and if made available, would 
most medical students choose to wear them? 

Interestingly, the participants that chose airborne trans-
mission were less likely to agree that all healthcare work-
ers should wear N95-type masks (p = 0.001). This may have 
been due to participants that chose airborne transmission 
knew the importance of higher filtering efficiency masks 
and the shortage of personal protection equipment (PPE)
in settings with the highest risk of transmission, e.g. COVID-

-intensive care units. Results from an appraisal study showed 
that the healthcare workers’ major concern was running 
out of PPE [13]. Although not statistically significant, fabric 
or cloth masks were the second most common masks worn 
amongst students, despite the fact that cloth masks are not 
worn in operating rooms and there is a lack of evidence of 
their efficacy [14-15]. It is important to note that the partici-
pants who stated they have a healthcare worker in the family, 
chose different masks than those who did not (p ≤ 0.001). 
Students without family members in healthcare chose lesser 
filtering efficiency masks. Students with families in health-
care may have been exposed to more studies and personal 
experiences with COVID-19 leading to their precautions. Stu-
dents need to understand what filtering efficiency and PPE 
is necessary to protect themselves according to the mode 
of transmission and size of viruses. Additionally, if there is 
a lack of PPE, students should be taught how to best repli-
cate PPE conditions with available materials and understand 
that the quality of masks matters for their protection. 

The questionnaire did not include ‘aerosolized particles’ 
among the answer choices, to determine if there would be 
considerable contrast between answers with fewer choic-
es. Droplets are not present in the air for long periods and 
instead, they convert into bioaerosol residues which could 
then remain in the air for extended periods [16]. When drop-
lets evaporate, they become “droplet nuclei” which are dried-
up particles that contain viruses that can remain airborne 
and can be widely dispersed over an extensive area [17]. The 
rate of evaporation is directly related to ambient humidity 
and temperature and the dispersion of droplet nuclei does 
depend on ambient conditions [17]. As described by Borak, 
hotter and more humid environments lead to less dispersion 
of virus-containing particles [17]. Most healthcare students 
agreed that other factors such as humidity and temperature 
affect virus transmission, although this knowledge did not af-
fect their choices of the route of transmission. Educating med-
ical students on the possible routes, conditions, and detailed 
mechanisms of transmission of viral particles will be crucial 
for the next generation of medical doctors to stay safe.

Harvey explained the next generation of medical stu-
dents will need to be able to deal with future pandemics 

and will live in a world of PPE and the fears of aerosolized 
dangers. He explained that students may have been told 
to stay home for their protection and possibly due to the 
PPE shortage [18]. Most participants agreed that in the past 
month, they have felt uncomfortable not wearing a mask 
when around others. Knowledge may alleviate these dis-
comforts. Educating future physicians is crucial in filling in 
gaps between healthcare demand and access to care and 
even more so during a pandemic [19]. It was described that 
the non-essential label should not discourage students, but 
rather reflect a necessary safety precaution [19]. One of the 
roles of medical students during the COVID-19 pandemic in-
volved educating peers online. Studies concluded that due 
to a medical student’s knowledge base, during restricted 
clinical duties, students could serve as a voice of leadership 
to non-medical peers [19]. 

Are medical students and students of 
healthcare fields good examples for 
the public to follow? 

While face shields are useful as an additional protective 
measure, they are not good at protecting others due to the 
expelled droplets that can spread easily [20]. Almost all par-
ticipants agreed that face shields alone would not protect 
one from SARS-CoV-2. The face shield could be related to 
plexiglass used in supermarkets because both are used as 
a barrier. Large droplets could be blocked, but barriers such 
as these would not be effective for aerosolized particles [21]. 
High-quality cloth masks or surgical masks are preferred 
over masks with exhalation valves to minimize SARS-CoV-2 
spread [22]. Our survey participants acknowledged the need 
to protect others with the use of proper face masks during 
a time when few were vaccinated. 

Despite the Center for Disease Control (CDC) recommen-
dations, not all national governments mandated wearing 
face masks in public places. On the other hand, in some coun-
tries the law required mask use even outdoors. The efficacy 
of cloth masks in the prevention of infection transmission 
is quite limited [23] and there has been a constant debate 
about universal mask use since the COVID-19 pandemic out-
break [24]. The majority of our respondents agreed that they 
would wear masks in high-risk situations even without a gov-
ernment mandate, which together with social distancing and 
avoiding high-risk environments are considered to be crucial 
in controlling the coronavirus spread [24-25]. The willingness 
to wear a mask without a mandate in high-risk situations sig-
nifies the understanding of viral spread by students. 

Apart from universal knowledge about SARS-CoV-2 in-
fection prevention which includes wearing a mask, avoid-
ing close contacts, and washing hands [25], alternative 
approaches with food supplements are widely discussed. 
Taking vitamin C during the winter months, especially while 
having cold symptoms is a common practice. In the light of 
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common cold prophylaxis and treatment with zinc [26-27] 
or vitamin C [28,29], we wanted to determine whether our 
respondents were using an analogous approach against 
SARS-CoV-2 infection. This could be relevant to our study 
population since many adults in Poland are vitamin D defi-
cient [30]. However, a recent study by Li et al. observed no 
association between low vitamin D levels and SARS-CoV-2 
seropositivity after adjusting for potential cofounders [31].
In a randomized control trial Murai et al. measured the 
efficacy of a single high dose of vitamin D3 on COVID-19 
patients’ duration of hospital stay. In comparison with pla-
cebo, there was no significant reduction in days of hospital 
stay [32]. Current coronavirus prevention guidelines do not 
recommend any pharmacological prophylaxis due to the 
lack of data supporting its efficacy [33]. Some studies have 
proven antiviral, anti-inflammatory, and antioxidant effects 
of several food supplements [34-36], however, it is worth 
noting that potential laboratory effects may not be clinically 
relevant. These disagreements most likely led to the hesi-
tancy of our respondents when answering questions about 
taking supplements as possible prophylaxis or treatment of 
COVID-19. Their responses resembled what was available in 
the literature at the time and signifies that they could be role 
models for the public to learn from. Additionally, students 
could help in answering common misconceptions about di-
etary supplementation for COVID-19 infection. 

 

Are medical students and health 
science students good examples for 
post-vaccine public health protection?

Although 90% of respondents never tested positive for 
SARS-CoV-2, there was still a high amount of positive cas-
es among their close family members and friends. Almost 
half of the participants had someone in their family that 
works in the medical field. This confirms the importance 
of awareness of safety measures in this specific group. 
Previous studies have shown [37] that more than 90% of 
medical students are aware, but only have a superficial 
understanding of the disease’s etiology, currently known 
modes of transmission, primary symptoms and risk per-
ception. There is a need to improve student awareness 
about safety measures to strengthen the possible pivotal 
role students can play in public health awareness about 
the SARS-CoV-2 [2, 19, 37]. Most participants knew that 
the 2nd dose of an mRNA vaccination series is important 
to reach maximum vaccine efficacy. The high willingness 
to get vaccinated against SARS-CoV-2 amongst students is 
yet another affirmation of the possibility of students being 
on the frontline of combating SARS-CoV-2 misinformation. 
The poor attitude of the general population towards vacci-
nation is mainly due to the mistrust of vaccine benefits and 
concerns about its adverse effects. Healthcare students 
can be a great resource for the general population’s doubts 

about the vaccine. Students should be up-to-date on new 
publications that could impact the public’s health decisions 
and could reduce vaccine hesitancy. Students should be 
taught how to define vaccine risks and benefits. 

General problems found amongst 
students and approaches to public health

The most common primary source of information about 
face masks and COVID-19 safety was the WHO, research 
papers and doctors. Surprisingly, research papers were not 
the most common source amongst students. The source of 
information that participants chose had a significant effect 
on their answer to the questions about the main route of 
transmission (p=0.006). Although participants used various 
sources, the most commonly chosen route of transmission 
remained the same amongst groups. In a study about what 
the world expects from the WHO, there were multiple de-
ficiencies of the WHO listed along with recommendations 
for improvement [38]. Precautions can be taken only when 
national bodies responsible for epidemic control agree and 
recognize the importance of the route of transmission which 
can then lead to appropriate actions [39]. Mask protection 
and filtering efficiency should also be topics that medical 
students are taught and truly understand. 

Due to the delta variant, the newest WHO recommenda-
tion [40] for fully vaccinated people is to continue wearing 
face masks. Our study group reflected these recommenda-
tions with the high interest of our respondents in choosing 
to continue wearing proper face masks post-vaccination. 
However, caution should be drawn from this conclusion due 
to the time frame; at the time of vaccinating these medical 
students, most of the general public was not vaccinated yet. 
When new mutations were discovered, their impact was un-
known [41]. At the time (as of July 1st 2021), 57,1% of the 
population of Israel was fully vaccinated [42]. Due to the na-
tional vaccination campaign, Israel became a role model for 
other countries regarding an efficient vaccination process. 
Now, the world is looking at the situation in Israel with fear 
due to the new COVID-19 delta variant, which was proven 
to infect some fully vaccinated adults [43-44]. With rising 
daily coronavirus infection rates, Israel has reimposed the 
requirement of wearing masks indoors for everyone [45-46], 
while the WHO has also recommended that fully vaccinated 
people continue wearing masks. This may be the reason for 
contradictory information between WHO and CDC recom-
mendations. It is noteworthy that according to a recent study 
the Pfizer-BioNTech�s tozinameran vaccine (in Europe marketed 
as Comirnaty®) vaccine has a minimal decrease in effectiveness 
(about a 5,5% decrease) against the new delta variant [47]. 
Interestingly, the WHO’s recommendations do not match the 
CDC’s recommendations for fully vaccinated people at the mo-
ment. According to the CDC’s newest public health recommen-
dations, resuming most activities for fully vaccinated people 
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without wearing masks is recommended [48]. Fully vaccinated 
people also do not need COVID-testing after exposure and 
before or after travel. Fully vaccinated people also do not 
need to self-quarantine, which is different from the current 
WHO recommendations [48-49]. Students should be taught 
how to interpret recommendations because such discrep-
ancies can be very distressing, particularly to those who are 
paying close attention to the pandemic. Students should be 
informed on how to interpret studies about new virus vari-
ants to be able to determine risks for themselves and their 
future patients. 

Pre-pandemic studies have found that there is a decline 
in empathy possibly due to the increase of psychological 
stress in medical school and residency which can further 
compromise professionalism and can threaten the quality 
of healthcare [50]. Lack of balance was mentioned as the 
main stressor for medical students [51]. The constantly 
changing COVID restrictions and schedules for students 
would not be defined as consistent. Studies determined it 
will be important to study the extent of student adaptation 
during the COVID-19 pandemic and its effect on medical ed-
ucation overall [52]. With more adequate availability of PPE, 
medical students should be allowed back to the bedside to 
learn valuable lessons from frontline survivors [53]. Medi-
cal schools can consider adding virtual credits for students 
taking part in scientific writing and continuing student en-
gagement whenever possible [53]. Studies have shown that 
COVID-19 had the greatest effect on students’ confidence 
and preparedness to jump from student to doctor [54]. Bar-
riers to critical thinking have been described amongst med-
ical students with obedience to the system being one of the 
contributing factors [55]. Anxiety, stress, and fatigue were 
shown to prevent critical focus and thinking [55]. It is import-
ant to prioritize teaching medical students to filter out what 
the media and news intensify and focus on evidence-based 
medicine. Students must be included in medical education 
so that when they finish their studies, they can continue 
to support public health while having the psychological 
strength to do so. 

There was a bias of more female respondents and partic-
ipants from the Polish division. Response bias may be pres-
ent due to healthcare and medical students’ desirable an-
swers to topics that are perceived as sensitive such as health 
behaviors and safety [56-57]. Nonetheless, responses varied 

and not all participants chose desirable answers to contro-
versial statements like government mandates and avoiding 
high-risk situations. Caution should be taken when drawing 
conclusions from this study due to the time frame the sur-
vey was administered. At the time of the survey, (January 
18th – March 31st 2021) the post-vaccination time frame for 
most students was during a time when most of the general 
population was still not vaccinated. 

Conclusions

Medical and healthcare students have the potential to 
be even better role models for the general public to follow. 
Students had a high willingness to get vaccinated and the 
majority knew the importance of the 2nd dose of an mRNA 
series in reaching maximum efficacy. There is a need to ed-
ucate students on the filtering efficiency of masks and what 
PPE is necessary according to the mode of transmission 
and size of viruses. Although most participants stated that 
droplet is the route of SARS-CoV-2 transmission and most 
marked that they wear surgical masks most commonly, they 
didn’t believe surgical masks protect them and stated that 
all healthcare workers should wear N95/FFP3 masks. Stu-
dents should be informed on how to find appropriate sourc-
es of information and how to interpret studies about new 
virus variants to be able to determine risks for themselves 
and their future patients. 
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