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Abstract: The aim of this study was to investigate the knowledge, attitudes, and practices of pri-
mary care physicians and residents towards the COVID-19 pandemic in Greece. A cross-sectional
questionnaire-based study was conducted in Greece during March 2021. The population frame for
the study was a list of currently practicing primary care physicians and residents who were registered
within one of the main associations of general/family medicine in Greece. Hierarchical multiple
logistic regression analysis was performed for practices at higher levels (vs. lower) in relation to
knowledge, attitudes, and general characteristics of participants. Overall, 194 participants completed
the survey (e-response rate: 38.4%). In total, 94% of participants were familiar with official recom-
mendations regarding SARS-CoV-2, and 88.7% were vaccinated against SARS-CoV-2 or promptly
intended to be. Physicians working in the private sector had a higher average practices score when
compared to physicians working in the public sector (87.6 vs. 81.9, p < 0.05). Higher levels of attitudes
predicted greater odds for higher levels of practices (odds ratio = 4.18, p < 0.05). Despite the relatively
high COVID-19 vaccination rate of physicians, several participants were unvaccinated due to a then
unscheduled first dose appointment. Attitudes were the only determinant for more proper practices
towards the prevention of COVID-19.

Keywords: COVID-19; knowledge; attitudes; practices; primary care; vaccine

1. Introduction

SARS-CoV-2, the virus known to cause COVID-19, is a positive-sense, single-stranded
RNA virus belonging to the family of coronaviruses [1]. Coronaviruses can infect humans
and many animals and cause a variety of diseases [2]. There have been outbreaks of coron-
avirus infections in the past, namely SARS (2002) [3] and MERS (2012) [4]. SARS-CoV-2 was
first identified as the cause of a respiratory disease affecting people in Wuhan, China [5].
In the following weeks from the first case reported, the virus spread rapidly throughout
China and then worldwide [6], which led to WHO declaring the SARS-CoV-2 infection a
pandemic on 11 March 2020 [7]. Since then, there have been 430,257,564 confirmed cases
and 5,922,047 deaths from the disease across the world [8] (from the start of the pandemic
until 25 February 2022). The first case of COVID-19 in Greece was confirmed on 20 February
2020. Since then, there have been a total of 2,369,396 confirmed cases of COVID-19 with
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25,603 deaths reported to WHO [9] (from the start of the pandemic until 25 February 2022).
Healthcare professionals, who were at the frontlines since the beginning of the pandemic,
were at increased risk of contracting the virus [10]. Proper use of personal protective
equipment (PPE) has been proven to reduce infection rates of healthcare workers [11], even
though the ideal type of protection has been an issue of extensive discussion [11], and
training on how to use the equipment is required [12]. Moreover, the risk of infection can
be reduced by adequate knowledge, a positive attitude, and correct practices [13,14]. So
far, several studies of knowledge, attitudes, and practices (KAP) have been conducted
worldwide, both in the general population and among healthcare professionals [13,15–17].
Several studies have found that, among the general population, males, younger persons,
people with less education, and people belonging to ethnic minorities have lower average
KAP scores [18,19]. These figures regarding knowledge among health groups can show
more positive trends, with appropriate education tailored to the needs of individuals and
communities [20]. Globally, lower income population groups tend to have lower scores in
comparison to high-income groups [18]. Some KAP studies have also been conducted in
Greece, in both community groups and healthcare workers, with their findings in accor-
dance with the international literature findings [21,22]. This study was conducted during
March 2021, a critical and early time period for the vaccination campaign in Greece, a
year after the first lockdown [23]. Vaccine availability for all brought a spirit of collective
optimism and especially for physicians and front-line healthcare workers, already heavily
burdened, due to their escalating duties and responsibilities. The vaccine was seen as a
hope for returning to the vanished routine, and as an “antidote” to the fear of infection,
stigma, hospitalization, or death. This period cultivated mixed feelings of uncertainty and
hope. However, vaccination was not unanimously positively seen as an option, and many
global population studies had already documented this, even before the vaccine became
available [24]. Higher income countries and citizens reporting trust in the government’s
recommendations were more likely to accept the vaccine [24]. Among the high-income
countries, commonly reported reasons for denying vaccination were issues regarding vac-
cine safety and efficacy, the perception of being at low risk of severe infection, and low
levels of trust in state authorities or other institutions [25]. Significant heterogeneity regard-
ing vaccine acceptance was seen among health workers from countries with high-income
versus low- to middle-income countries, with the former reporting a higher propensity to
accept the vaccine [26].

Since the beginning of the vaccination campaign, vaccine hesitancy has been a reason
for public discussion and social reactions for many countries globally and especially across
Europe [27]. Therefore, many European countries made decisions about vaccine incentives
for compliant groups, in the form of green passes, or penalties for non-compliant ones,
such as fines for non-vaccination [28]. This sparked deviating opinions, with many people
rejecting the option of mandatory vaccination, regardless of their vaccination status [29].

Even though primary care should be the access point of the healthcare system in the
management of the pandemic, and primary care physicians (PCPs) are considered the
coordinators of care in this setting, studies, both national and international, examining the
knowledge, attitudes, and practices of this group of healthcare professionals are limited.
Moreover, the vaccination of primary care doctors is of utmost importance because PCPs
are a source of important information regarding disease prevention. However, there is
a limited number of studies at a national level and an early vaccination coverage phase
for primary care physicians exclusively. This study aims to investigate the knowledge,
attitudes, and practices of primary care physicians towards COVID-19 in Greece.

2. Materials and Methods
2.1. Study Design, Sample, and Participants

A cross-sectional questionnaire-based study was conducted in Greece. The population
frame for the study was a list of currently practicing physicians and residents in primary
care, who were registered at Hippocrates General and Family Medicine Association, Greece.
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The questionnaire was sent to the listed email addresses through an emailing service
application. Respondents’ answers to the questionnaire items were sent as encrypted
information. Replies to the questionnaire were accepted within one month of its delivery
date (March 2021). Due to the low response rate related to studies involving PCPs [30–32],
we aimed to capture, as respondents, a third from a list of 1580 email addresses that
Hippocrates Associations holds and uses for scientific purposes (from those about 1100 are
members). In 2020, 3465 PCPs were active at a national level [33].

2.2. Research Tool

The questionnaire used to collect relevant information contained three sections (knowl-
edge section, attitudes section, practices section) plus general socio-demographic infor-
mation, as is the case with other KAP studies in the literature [21]. The 3 sections con-
sisted of 9, 5, and 10 questions, respectively, for a total of 24 questions. In the knowl-
edge section, for five of the questions, a five-point scale was used for answering (fully
disagree/disagree/agree/fully agree/do not know), while for the remaining four, a tri-
chotomized response was used (yes/no/do not know). The correct answers to the questions
in the knowledge section were derived after consensus from guiding information and re-
ports periodically published by international health care authorities [34]. In the attitudes
section, three of the questions were answered using a five-point scale (always/most of the
time/sometimes/less of the time/never) while the remaining two were answered using
a dichotomized response (yes/no). In the practices section, seven of the questions were
answered using the above-mentioned dichotomized manner, two of the questions used a
different five-point scale (before and after contact with patients/before performing sterile
procedures/after exposure to patient biological fluids/after patient contact/after contact
with the patient’s surroundings) while the last question used the five-point scale described
in the attitudes section. The responses of the participants were then scored as follows:
in the knowledge section, correct answers were given one point while incorrect answers
were given 0; in the attitudes section, actions or concerns aimed towards the prevention
of SARS-CoV-2 were given one point; and finally, practices that were performed for the
prevention of disease transmission were given one point. The score for each category was
the sum of the total points acquired in that category and was calculated separately for each
of the 3 categories and was then converted to a scale of 0–100. Higher score levels were
considered those at or above the 75th percentile (4th quartile on the scale of 0–100).

2.3. Statistical Analysis

Data were analyzed using SPSS software (IBM SPSS Statistics for Windows, Version
26.0. Armonk, NY, USA: IBM Corporation). The distributions of the general characteristics
of the 194 primary care physicians and residents were estimated. The 95% confidence
intervals (95% CIs) were also estimated for the right/positive responses in each of the
3 sections comparing their distributions [35]. Score levels of the sections were also esti-
mated, and their distribution was tested for symmetry using Blom’s method (QQ plot). As
they were found to have a non-normal distribution, their levels were compared between the
vaccination status (yes/no) or general characteristics categories with the Mann–Whitney
and Kruskal–Wallis methods [35]. To assess the effect sizes in comparisons, the r effect size
index based on z-statistic was estimated. Finally, hierarchical multiple logistic regression
analysis was implemented for practices’ higher levels (vs. lower) in relation to the knowl-
edge, attitudes, and general characteristics of participants. The critical value was set at
0.05 [35].

3. Results
3.1. General Characteristics of Healthcare Professionals

We can estimate that we collected information from more than 5% of PCPs working in
the country. Automated metric feedback confirmed access to the informative email with
the linked questionnaire from 504 receivers. Replies accounted for 38.4% (n = 194).
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Of the 194 primary care physicians and residents that submitted their survey, 42.3%
were men (Table 1), the mean age of participants was 46.5 years, and 29.4% of physicians
were 50 years old or older. The median years from residency completion was 9.0, and 37.0%
of physicians declared that they had a Ph.D./MSc degree. The most common workplaces
reported were health centers (n = 70; 36.1%), the private sector (n = 51; 26.3%), and hospitals
(n = 40; 20.6%).

Table 1. General characteristics of 194 primary care physicians and residents that participated in the study.

General Characteristics % (n)

Gender male
female

42.3 (82)
57.7 (112)

Age, years mean ± stand. Dev. (min, max) 46.5 ± 8.0 (25, 68)
50+ 29.4 (57)

Years from residency completion mean (median) [range] 10.4 (9.0) [0–35]
current resident 8.8 (17)
up to 10 years 50.5 (98)

>10 years 40.7 (79)

Ph.D./MSc degree no
yes

66.0 (128)
34.0 (66)

Workplace Hospital 20.6 (40)
Health Center 36.1 (70)

Satellite Practice 17.0 (33)
Private Practice 26.3 (51)

During the pandemic, did you contract the
novel coronavirus (SARS-CoV-2)?

No
yes

89.2 (173)
10.8 (21)

In total, 92 different municipalities were reported as places of stay.

3.2. Knowledge, Attitudes, and Practices

The positive responses of the participants to the questions posed to them to the
questionnaire’s three categories are shown in Table 2. Significant findings, among others,
were the following:

Table 2. Correct response rate of 194 primary care physicians and residents to questions regarding
knowledge, attitudes, and daily practices during the pandemic (NOPH: National Organization for
Public Health).

Knowledge (Right Responses) % (n) 95%Cis

Which was your main source of information regarding SARS-CoV-2? (International Healthcare Organizations:
WHO, ECDC, CDC) 36.1 (70) 29.6, 43.0

Are you aware of the WHO recommendations regarding SARS-CoV-2? 93.8 (182) 89.8, 96.6

Is there a specific treatment available for coronavirus (SARS-CoV-2)? 10.8 (21) 7.0, 15.8

Are antibiotics useful in the treatment of COVID-19 infection? 21.6 (42) 16.3, 27.8

Are the recommendations of healthcare authorities in Greece regarding coronavirus (SARS-CoV-2) adequate? 20.1 (39) 14.9, 26.2

Is coronavirus (SARS-CoV-2) sexually transmitted? 85.6 (166) 80.1, 90.0

Can coronavirus (SARS-CoV-2) be transmitted by consuming food? 15.5 (30) 10.9, 21.0

Can coronavirus (SARS-CoV-2) spread via respiratory droplets? 80.9 (157) 75.0, 86.0

Are coronavirus (SARS-CoV-2) symptoms similar to influenza? 76.8 (149) 70.5, 82.3

Attitudes (Positive Responses)

Do you believe that you followed the published NOPH recommendations accurately? 92.3 (179) 87.9, 95.4

Are you vaccinated against coronavirus (SARS-CoV-2) or promptly intended to be?
(n = 29 participants willing to be vaccinated whose vaccination appointment had not been scheduled yet are included) 88.7 (172) 83.6, 92.5

Have the recommendations for SARS-CoV-2 changed your daily practices regarding personal protective
measures in your workspace? 95.4 (185) 91.7, 97.7

Do you advise your patients to use soap or sanitizer, and to wash their hands regularly? 95.4 (185) 91.7, 97.7

Do you advise your patients to avoid close contact with people with cough or other viral illness symptoms? 99.0 (192) 96.7, 99.8
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Table 2. Cont.

Knowledge (Right Responses) % (n) 95%Cis

Practices (Right Responses)

Do you wash your hands with water and soap/use hand sanitizer before touching the facemask? 83.0 (161) 77.2, 87.8

Do you always check that the correct side of the facemask faces up when wearing it (where the metal strip is)? 99.5 (193) 97.6, 99.9

Do you always check that the correct side of the facemask faces outward (the colored side)? 100.0 (194) - -

Do you touch the facemask while wearing it? 77.8 (151) 71.6, 83.2

Do you dispose of the facemask in a closed bin immediately after its first use? 69.6 (135) 62.9, 75.7

Do you reuse your facemask during the day? 59.3 (115) 52.3, 66.0

Do you repeat hand hygiene practices (e.g., washing hands with soap/using hand sanitizer) after touching or
disposing of the facemask? 93.3 (181) 89.1, 96.2

During the COVID-19 pandemic, are you always wearing the required personal protective equipment (e.g.,
facemask, gloves, gown) when in contact with patients? 89.7 (174) 84.8, 93.4

How often do you wash your hands when working? 83.5 (162) 77.8, 88.2

How often do you change examination gloves? 78.4 (152) 72.2, 83.7

In the knowledge section, a very high percentage of participants were aware of the
recommendations regarding SARS-CoV-2 (93.8%; 95%CI 89.8, 96.6). When it comes to the
treatment of COVID-19, a small percentage of physicians responded correctly (specific
treatment available: 10.8%; 95%CI 7.0, 15.8, antibiotics useful for treatment: 21.6%; 95%CI
16.3, 27.8). Similarly, low correct response rates were seen for questions regarding the
mode of transmission of SARS-CoV-2 (transmitted by consuming food: 15.5%; 95%CI 10.9,
21.0). In the attitudes section, a significant portion of the participants were vaccinated
against SARS-CoV-2 or intended to promptly be (88.7%; 95%CI 83.6, 92.5). Moreover, it is
noteworthy that 10.8% (n = 21) of participants had already contracted COVID-19, as shown
on Table 1.

In the practices section, it showed that many participants did not make proper use of
a facemask, despite being aware of the recommendations by WHO. More specifically, only
77.8% (95%CI 71.6, 83.2) did not touch the facemask while wearing it, and 59.3% (95%CI 52.3,
66) did not reuse their mask during the day. Proper disposal of the facemask was performed
by 69.6% (95%CI 62.9, 75.7) of primary care physicians. However, a significant percentage
of participants followed appropriate hygiene practices after touching the facemask (93.3%;
95%CI 89.1, 96.2).

The score levels on the three categories of the questionnaire are shown in Table 3. The
scores were transformed to a homogeneous scale (0–100), where higher values indicate
better knowledge, more positive attitudes, or correct practices. Knowledge levels are
estimated to be lower on average compared to attitudes and practices levels (49.0, 94.1, and
83.4 respectively), whereas only 7.7% of participants were found to have high (score 75.0+)
knowledge levels. On the contrary, higher score levels were seen for attitudes (94.3%) and
practices (71.1%).

Table 3. Score levels of knowledge, attitudes, and daily practices during the pandemic of 194 primary
care physicians and residents. Scores were transformed on a 0 to 100 scale where higher indicates
better knowledge, more positive attitudes, or right practices.

Mean (Stand. Dev) Median (Min, Max)

Knowledge (9 items/questions)
higher levels (75.0+),

49.0 (15.7)
7.7% (n = 15)

44.4 (22.2, 88.9)

Attitudes (5 items/questions)
higher levels (75.0+),

94.1 (11.4)
94.3% (n = 183)

100.0 (60.0, 100.0)

Practices (10 items/questions)
higher levels (75.0+),

83.4 (17.9)
71.1% (n = 138)

90.0 (30.0, 100.0)
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No significant differences were found in the score levels of knowledge, attitudes,
and daily practices of the 194 participants when assessed according to gender, age, years
from residency completion, and postgraduate degree (results not shown in table/figure).
However, significant differences were found in the above-mentioned scores of participants
depending on the workplace (public vs. private sector) and COVID-19 infection status.
Firstly, physicians working in the private sector seemed to have a higher average practices
score when compared to physicians working in the public sector (U-test: (87.6 (±15.2)
vs. 81.9 (±18.5), p < 0.05; z = −1.893, r effect size = 0.27)). Secondly, participants who
contracted COVID-19 seemed to have significantly lower average knowledge scores (U-
test: (39.7 (±13.4) vs. 50.2 (±17.1), p < 0.05; z = −2.853, r effect size = 0.62)) Based on
the hierarchical multiple logistic regression analysis seen in Table 4, the higher levels of
practices, in relation to counterparts, seem to not be significantly related with the general
characteristics (model 1) or/and knowledge higher levels (model 2). Nevertheless, attitudes’
higher levels (model 3) seem to define a greater odds for higher levels of practices (odds
ratio = 4.18, p < 0.05).

Table 4. Hierarchical multiple logistic regression analysis of practices’ higher levels (vs. lower)
in 194 primary care physicians and residents in relation to knowledge, attitudes, and their
general characteristics.

Practices (Higher Levels vs. Lower)

1st Model 2nd Model 3rd Model

Odds Ratio 95%CI Odds Ratio 95%CI Odds Ratio 95%CI

Gender
(females vs. males) 0.89 0.46, 1.73 0.89 0.46, 1.73 0.87 0.44, 1.72

Age
(per year) 1.06 0.99, 1.14 1.06 0.99, 1.14 1.05 0.98, 1.13

Years from residency completion
(per year) 0.96 0.90, 1.02 0.96 0.90, 1.02 0.96 0.90, 1.03

Ph.D./MSc degree
(yes vs. no) 1.05 0.53, 2.07 1.05 0.53, 2.07 1.06 0.53, 2.13

Workplace
(Private sector vs. Public sector) 1.54 0.71, 3.36 1.53 0.69, 3.35 1.45 0.65, 3.23

During the pandemic, did you contract the
novel coronavirus (SARS-CoV-2)?

(yes vs. no)
1.10 0.39, 3.07 1.11 0.40, 3.11 1.30 0.44, 3.85

Knowledge
(Higher levels vs. lower) - - 1.10 0.33, 3.71 1.01 0.30, 3.43

Attitudes
(Higher levels vs. lower) - - - - 4.18 * 1.13, 15.50

Pseudo R2
Nagelkerke 0.038 0.039 0.073

* p < 0.05.

4. Discussion

Based on the above results, several interesting and important points came up. Even
though 93.8% of participants stated that they were aware of the recommendations regard-
ing SARS-CoV-2, only 21.6% of participants correctly responded that antibiotics are not
useful for the treatment of COVID-19 infection. This percentage is smaller than the cor-
rect response rate of 38.3% to the same question found in a similar study [36]. Moreover,
10.8% of survey respondents replied that there is a specific treatment for COVID-19. This
percentage is lower than the reported 14% incorrect answer rate on a similar question in a
study by Mohammed Basheeruddin Asdaq et al. However, in the above-mentioned study,
the study population included non-physician staff, such as nurses and pharmacists. The
physicians’ incorrect response rate was 7% [13]. Notably, 89% of participants stated that
they were vaccinated against COVID-19. As seen in the study by H.C. Maltezou et al., 71.3%
of healthcare professionals reported an intention to be vaccinated [37]. Moreover, a study
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among physicians from central Greece reported that the acceptance of vaccination against
COVID-19 was estimated at 78.5% [38]. Therefore, the percentage of non-vaccination seen
in primary care physicians is lower than expected. The issue of COVID-19 vaccination nev-
ertheless remains a controversial subject for the public, and among physicians [37,39,40]. As
previously mentioned, after vaccine rollout, several countries implemented some form of
vaccine incentive, either as a green pass, or as a fine for non-vaccinated individuals [28,29].
A study in the elderly population in southern Italy showed that after the green pass adop-
tion, fewer people supported the vaccine mandate [29]. Similar results were documented in
Israel, where the vaccination campaign showed an early and dynamic process. When asked
about the green pass, 31% of unvaccinated Israeli citizens reported that the green pass
would motivate them to be vaccinated but 46% replied negatively. Moreover, rising issues
regarding the debate on a mandatory option for vaccine coverage, in terms of individual
autonomy and freedom limitation, have hindered more drastic action [41]. Unfortunately,
due to the timing of our study (at the start of the vaccination campaign), we were not able
to incorporate questions regarding a COVID-19 vaccine mandatory option.

Regarding the proper use of PPE, the most significant findings of our study are those
about facemask use. Interestingly, 22.2% of participants touch the facemask while wearing
it while 30.4% of physicians do not immediately dispose of the mask in a closed bin
immediately after its use. The above finding suggests that 40.7% of participants reuse their
facemask during the day, despite clear WHO guidelines [42]. In an Ethiopian study, the
percentage of facemask re-use was 90%, whereas 60% of healthcare professionals touched
their mask while wearing it [12]. This is very important, as studies associate facemask reuse
with a higher chance of testing positive for COVID-19 [10]. Even though the percentage
of non-compliance found in this survey is lower compared to similar studies [12], these
results remain alarming.

As shown in Table 3, the mean score level of participants in the knowledge section
is significantly lower in comparison to the average score levels of the other categories.
Higher levels of knowledge (75th percentile and above) were displayed by 7.7% (n = 15) of
physicians. Other studies examining physician knowledge with similar scoring systems
have reported good knowledge (80% or better answer rate) in 53% of their participating
doctors [13], with similar findings in a study from Pakistan (56% of physicians had an
85% or better correct answer rate in knowledge questions) [43]. In another study examin-
ing COVID-19 preparedness among primary healthcare workers in Greece, it was found
that primary healthcare workers, with different disciplinary formations, working in rural
settings were more prepared in comparison to ones working in urban areas [44]. Mixed
methodology, for further research on similar topics, may offer an additional input to explain
this apparent diversity.

An important finding is the higher rate of correct practices seen in the private sector
(87.6) when compared to the public sector (81.9). This finding could be explained by the
higher availability of healthcare materials in the private sector, which leads to better com-
pliance with international guidelines. However, to the best of our knowledge, this finding
has not been described in another KAP study. Another interesting finding presented is that
physicians who contracted COVID-19 had a lower average knowledge score compared to
those who did not (39.7 vs. 50.2), which was a statistically significant finding. A limited
knowledge score among infected physicians may drive higher risk behaviors, reduced use
of personal protective equipment, or negligence and therefore a higher risk of infection
from COVID-19, as supported by an Indian study [45]. In this study, healthcare workers
perceived negligence as a critical reason to be infected from COVID-19 [45]. However, a
reversed way to approach these findings is that a lack of training of frontline physicians on
the use of PPE is conditioned by their poor knowledge scores, leading to a higher infection
risk. This description is aligned with a previously mentioned study regarding personal
protection measures [11].

Finally, a hierarchical multiple logistic regression analysis of higher-level vs. lower-
level practices, shown in Table 4, revealed significantly higher odds of people with high
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levels of attitude scores to have high practices scores. This association of positive attitudes
and good practices has been described by other studies [13,21,46]. However, the strength
of the association between the two varies. Indeed, several lines of evidence suggest
considerable variability in the degree to which attitude is a determinant of practice [47].
This is also the case for the association between knowledge and practice. Furthermore, the
results of a Greek population KAP survey showed that an adequate level of knowledge
does not inevitably ensure good practice [48]. Notwithstanding these methodological
considerations, an interesting finding of our study is that attitudes were the only significant
predictor of proper practices related to the prevention of COVID-19. Consequently, if
replicated by future research, this finding may have important policy implications for
prevention. The policy implication would be to improve physicians’ attitudes towards
prevention, which in turn would enhance their preventive practice.

4.1. Study Contributions and Implications

The present study attempted to determine the KAP of PCPs in Greece during the be-
ginning of the COVID-19 vaccination campaign. Even though several findings in our study
were interesting and significant, the authors think that the contribution of this study to the
national and international literature can be summarized into two important points. Firstly,
this study’s population group, namely primary care physicians, was homogeneous, since
most KAP studies were either conducted in the general population or among healthcare
workers in general [13,15–17]. It is important that the knowledge of frontline physicians
is also assessed, as they may offer person-centered services. This study can be used to
discuss influences that geographical or health-system-related factors may have on the
above-mentioned scores. Secondly, the timing of this study, almost a year after the start of
the pandemic, allowed the authors to be confident that any gaps found in the knowledge,
attitudes, and practices of physicians were time-captured findings and can be useful for
future health planning. What is implied by this study is that more knowledge does not
necessarily mean better practices for doctors, and therefore efforts should not be solely
focused on improving the knowledge of physicians but also identify ways to achieve better
implementation. Finally, our study revealed a vaccination frequency that was better than
expected among PCPs in the early phase of vaccination. However, direct comparisons with
the vaccination rates of the general population or mixed healthcare worker groups deserve
attention since data collection processes differ in terms of the time and sample [29,37,38].
From the standpoint of the primary care doctor, this can mean that a more effective and in-
dividualized approach to vaccination is required when discussing the matter with patients.
Of course, the intervention of the PCP is not the only determinant of the final decision
regarding vaccination, but it is a component that motivates such a decision [49].

4.2. Limitations

Our study had several limitations, which can affect the observed findings. Firstly, the
study is limited by its cross-sectional nature because we are unable to differentiate cause and
effect. Second, the results were based on answers from a self-administered questionnaire
and there is a risk of information bias. Third, the survey was distributed via email, and a
subscription within a single platform was a technical prerequisite. Therefore, physicians
without an email address who were not subscribed were immediately excluded. Fourth,
the time window to complete the survey was one month, which means that participants
had a relatively short time interval to submit their answers. In relation to any selection bias,
the authors consider that the emailing procedure includes risks of non-responsiveness due
to e-address inactivity, low reply adherence as a tactic, or unwillingness of the respondents
to communicate their responses through email. However, the response rate of our survey
(38.4%) may be considered satisfactory for an electronic survey or general surveys with
the participation of physicians [30–32]. An attempt to assess the knowledge, attitudes,
and practices about COVID-19 using a simple questionnaire administered to PCPs was
made during the pandemic and in the early phase of community vaccination. The lack of
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validated metric tools for emergency periods (pandemic), or evidence to guide the validity
(of the questionnaire) and be used to estimate the sample size (power, type I-error, precision
d, etc.) was and remains a realistic weakness. In addition, the authors found it challenging
to assess the consistency of responses (reliability) of the participants to specific, usually
changing, measures or recommendations when specific domains are considered (e.g., have
the recommendations for SARS-CoV-2 changed your daily practices regarding personal
protective measures in your workspace?). The authors performed post hoc analysis for
sample size estimation from the knowledge score comparisons between participants who
contracted COVID-19 or not (two tails, r effect size = 0.62, power > 80% and α = 0.05), and
found that the minimum required sample was marginally equal to the sample recruited [50].
However, this assessment was performed a posteriori and for this reason is presented in
the limitations section.

Due to the timing of our study, as mentioned, the authors were not able to include
items on the mandatory vaccination option or vaccine incentives [29].

5. Conclusions

This is one of the few studies that has explored the knowledge, attitudes, and prac-
tices towards SARS-CoV-2 among primary care physicians in Greece, to the best of our
knowledge. The vaccination rate was higher than expected during the beginning phase and
without any discussion about duty obligation at that time. We found that attitudes were the
only significant determinant of proper practices towards the prevention of COVID-19. This
finding, if confirmed by future research, may have an important policy impact on preven-
tion strategy planning. It is important to note that non-compliance with recommendations
regarding PPE use could be partially attributed to medical supplies shortage management
during an earlier phase, which has led WHO to call on industry and governments to
increase manufacturing by 40% to meet rising global demand [51]. Our study findings
also reveal that although primary care physicians have an adequate level of knowledge
regarding the pandemic, there are certain points of uncertainty. Even though most general
practitioners report that they are aware of the recommendations of the WHO, some primary
care physicians do not use the available PPE properly [49], which may lead to increased
physician infection rates. Further studies of this type could be performed to highlight the
findings of the current survey.

Author Contributions: Formal analysis, A.S. and G.R.; Investigation, E.K.S.; Methodology, E.K.S.
and G.R.; Supervision, E.K.S., M.L., D.P. and C.H.; Visualization, C.H.; Writing—original draft, I.K.
and G.R.; Writing—review & editing, E.K.S., I.K., M.L., D.P., A.S. and G.R. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Ethics approval has been received for the study as a thesis
from the undergraduate program of Medical Laboratories at the University of Thessaly, Greece (66/7-
12-2020), and executive clearance from the Hippocrates General and Family Medicine Association’s
administrative board (07/2021). The Steering Committee of the Department of Medical Laboratories
at the University of Thessaly has an official ethical competency as a body, for research activities,
questionnaire, or material use developed by its academic staff or students, in order to guarantee
process and information protection. All respondents were invited through an email address list which
the Hippocrates Association officially holds and is authorized to use for scientific purposes. Both
bodies gave permission to involve their technical and human resources. The research was completed
in accordance with the Helsinki Declaration.

Informed Consent Statement: Patient consent was waived due to reason that the completion and
emailing of the questionnaire were considered as consent for each participant-primary care physician
or resident. The questionnaire was entirely anonymous, none of its components contained questions
regarding sensitive personal information, and the answers to the questions could not be traced back
to individual participants.

Data Availability Statement: Not applicable.



Healthcare 2022, 10, 545 10 of 12

Conflicts of Interest: The authors declare that they have no conflict of interest. Sixth author A.S.
works as Senior Associate, Solution Engineer, CDI at Pfizer Thessaloniki, Greece, with no conflict of
interest occurring with the design or content of this article.

References
1. Yin, Y.; Wunderink, R.G. MERS, SARS and other coronaviruses as causes of pneumonia. Respirology 2018, 23, 130–137. [CrossRef]
2. Weiss, S.R.; Leibowitz, J.L. Coronavirus Pathogenesis. Adv. Virus Res. 2011, 81, 85–164. [CrossRef]
3. Drosten, C.; Günther, S.; Preiser, W.; Van Der Werf, S.; Brodt, H.-R.; Becker, S.; Rabenau, H.; Panning, M.; Kolesnikova, L.; Fouchier,

R.A.M.; et al. Identification of a Novel Coronavirus in Patients with Severe Acute Respiratory Syndrome. N. Engl. J. Med. 2003,
348, 1967–1976. [CrossRef]

4. Zaki, A.M.; Van Boheemen, S.; Bestebroer, T.M.; Osterhaus, A.D.M.E.; Fouchier, R.A.M. Isolation of a Novel Coronavirus from a
Man with Pneumonia in Saudi Arabia. N. Engl. J. Med. 2012, 367, 1814–1820. [CrossRef]

5. Huang, C.; Wang, Y.; Li, X.; Ren, L.; Zhao, J.; Hu, Y.; Zhang, L.; Fan, G.; Xu, J.; Gu, X.; et al. Clinical features of patients infected
with 2019 novel coronavirus in Wuhan, China. Lancet 2020, 395, 497–506. [CrossRef]

6. Shi, H.; Han, X.; Jiang, N.; Cao, Y.; Alwalid, O.; Gu, J.; Fan, Y.; Zheng, C. Radiological findings from 81 patients with COVID-19
pneumonia in Wuhan, China: A descriptive study. Lancet Infect. Dis. 2020, 20, 425–434. [CrossRef]

7. WHO Director-General’s Opening Remarks at the Media Briefing on COVID-19. 11 March 2020. Available online: https:
//www.who.int/docs/default-source/coronaviruse/transcripts/who-audio-emergencies-coronavirus-press-conference-full-
and-final-11mar2020.pdf?sfvrsn=cb432bb3_2 (accessed on 9 March 2022).

8. WHO Website, WHO Coronavirus (COVID-19) Dashboard. Available online: https://covid19.who.int/ (accessed on 9 March 2022).
9. WHO Website, WHO Coronavirus (COVID-19) Dashboard. Available online: https://covid19.who.int/region/euro/country/gr

(accessed on 9 March 2022).
10. Nguyen, L.H.; Drew, D.A.; Graham, M.S.; Joshi, A.D.; Guo, C.-G.; Ma, W.; Mehta, R.S.; Warner, E.T.; Sikavi, D.R.; Lo, C.-H.; et al.

Coronavirus Pandemic Epidemiology Consortium. Risk of COVID-19 among front-line health-care workers and the general
community: A prospective cohort study. Lancet Public Health 2020, 5, e475–e483. [CrossRef]

11. Verbeek, J.H.; Rajamaki, B.; Ijaz, S.; Tikka, C.; Ruotsalainen, J.H.; Edmond, M.; Sauni, R.; Balci, F.S.K. Personal protective
equipment for preventing highly infectious diseases due to exposure to contaminated body fluids in healthcare staff. Cochrane
Database Syst. Rev. 2019, 2019, CD011621. [CrossRef]

12. Tekalegn, Y.; Sahiledengle, B.; Bekele, K.; Tesemma, A.; Aseffa, T.; Engida, Z.T.; Girma, A.; Tasew, A.; Zenbaba, D.; Aman, R.; et al.
Correct Use of Facemask Among Health Professionals in the Context of Coronavirus Disease (COVID-19). Risk Manag. Health
Policy 2020, 13, 3013–3019. [CrossRef]

13. Asdaq, S.M.B.; Alshrari, A.S.; Imran, M.; Sreeharsha, N.; Sultana, R. Knowledge, attitude and practices of healthcare professionals
of Riyadh, Saudi Arabia towards covid-19: A cross-sectional study. Saudi J. Biol. Sci. 2021, 28, 5275–5282. [CrossRef]

14. McEachan, R.; Taylor, N.; Harrison, R.; Lawton, R.; Gardner, P.; Conner, M. Meta-Analysis of the Reasoned Action Approach
(RAA) to Understanding Health Behaviors. Ann. Behav. Med. 2016, 50, 592–612. [CrossRef]

15. Fetansa, G.; Etana, B.; Tolossa, T.; Garuma, M.; Bekuma, T.T.; Wakuma, B.; Etafa, W.; Fekadu, G.; Mosisa, A. Knowledge,
attitude, and practice of health professionals in Ethiopia toward COVID-19 prevention at early phase. SAGE Open Med. 2021,
9, 20503121211012220. [CrossRef]

16. Ramadan, M.; Hasan, Z.; Saleh, T.; Jaradat, M.; Al-Hazaimeh, M.; Hani, O.B.; Al-Tammemi, A.B.; Shorman, E.; Al-Mistarehi, A.;
Kheirallah, K. Beyond knowledge: Evaluating the practices and precautionary measures towards COVID-19 amongst medical
doctors in Jordan. Int. J. Clin. Pract. 2021, 75, e14122. [CrossRef]

17. Al-Ahmari, A.M.; AlKhaldi, Y.M.; Al-Asmari, B.A. Knowledge, attitude and practice about infection control among primary care
professionals in Abha City, Kingdom of Saudi Arabia. J. Fam. Med. Prim. Care 2021, 10, 662–668. [CrossRef]

18. Siddiquea, B.N.; Shetty, A.; Bhattacharya, O.; Afroz, A.; Billah, B. Global epidemiology of COVID-19 knowledge, attitude and
practice: A systematic review and meta-analysis. BMJ Open 2021, 11, e051447. [CrossRef]

19. Shafiq, M.; Elharake, J.A.; Malik, A.A.; McFadden, S.M.; Aguolu, O.G.; Omer, S.B. COVID-19 Sources of Information, Knowledge,
and Preventive Behaviors Among the US Adult Population. J. Public Health Manag. Pract. 2021, 27, 278–284. [CrossRef]

20. Alsan, M.; Stanford, F.C.; Banerjee, A.; Breza, E.; Chandrasekhar, A.G.; Eichmeyer, M.S.; Goldsmith-Pinkham, P.; Ogbu-Nwobodo,
L.; Olken, B.A.; Torres, C.; et al. Comparison of Knowledge and Information-Seeking Behavior after General COVID-19 Public
Health Messages and Messages Tailored for Black and Latinx Communities: A Randomized Controlled Trial. Ann. Intern. Med.
2021, 174, 484–492. [CrossRef]

21. Papagiannis, D.; Malli, F.; Raptis, D.G.; Papathanasiou, I.V.; Fradelos, E.C.; Daniil, Z.; Rachiotis, G.; Gourgoulianis, K.I. Assessment
of Knowledge, Attitudes, and Practices towards New Coronavirus (SARS-CoV-2) of Health Care Professionals in Greece before
the Outbreak Period. Int. J. Environ. Res. Public Health 2020, 17, 4925. [CrossRef]

22. Souliotis, K.; Giannouchos, T.V.; Peppou, L.E.; Samara, M.T.; Nimatoudis, J.; Papageorgiou, C.; Economou, M. Public Health
Behaviors during the COVID-19 Pandemic in Greece and Associated Factors: A Nationwide Cross-sectional Survey. Inq. J. Health
Care Organ. Provis. Financ. 2021, 58, 469580211022913. [CrossRef]

23. Greek Ministry of Health Website, COVID-19 Vaccination Statistics. Available online: https://www.data.gov.gr/datasets/mdg_
emvolio/ (accessed on 9 March 2022).

http://doi.org/10.1111/resp.13196
http://doi.org/10.1016/b978-0-12-385885-6.00009-2
http://doi.org/10.1056/NEJMoa030747
http://doi.org/10.1056/NEJMoa1211721
http://doi.org/10.1016/S0140-6736(20)30183-5
http://doi.org/10.1016/S1473-3099(20)30086-4
https://www.who.int/docs/default-source/coronaviruse/transcripts/who-audio-emergencies-coronavirus-press-conference-full-and-final-11mar2020.pdf?sfvrsn=cb432bb3_2
https://www.who.int/docs/default-source/coronaviruse/transcripts/who-audio-emergencies-coronavirus-press-conference-full-and-final-11mar2020.pdf?sfvrsn=cb432bb3_2
https://www.who.int/docs/default-source/coronaviruse/transcripts/who-audio-emergencies-coronavirus-press-conference-full-and-final-11mar2020.pdf?sfvrsn=cb432bb3_2
https://covid19.who.int/
https://covid19.who.int/region/euro/country/gr
http://doi.org/10.1016/S2468-2667(20)30164-X
http://doi.org/10.1002/14651858.CD011621.pub3
http://doi.org/10.2147/RMHP.S286217
http://doi.org/10.1016/j.sjbs.2021.05.036
http://doi.org/10.1007/s12160-016-9798-4
http://doi.org/10.1177/20503121211012220
http://doi.org/10.1111/ijcp.14122
http://doi.org/10.4103/jfmpc.jfmpc_1278_20
http://doi.org/10.1136/bmjopen-2021-051447
http://doi.org/10.1097/PHH.0000000000001348
http://doi.org/10.7326/M20-6141
http://doi.org/10.3390/ijerph17144925
http://doi.org/10.1177/00469580211022913
https://www.data.gov.gr/datasets/mdg_emvolio/
https://www.data.gov.gr/datasets/mdg_emvolio/


Healthcare 2022, 10, 545 11 of 12

24. Lazarus, J.V.; Ratzan, S.C.; Palayew, A.; Gostin, L.O.; Larson, H.J.; Rabin, K.; Kimball, S.; El-Mohandes, A. A global survey of
potential acceptance of a COVID-19 vaccine [published correction appears in Nat Med. 2021 Jan 11]. Nat. Med. 2021, 27, 225–228.
[CrossRef]

25. Steffens, M.S.; Bullivant, B.; Bolsewicz, K.; King, C.; Beard, F. Factors Influencing COVID-19 Vaccine Acceptance in High Income
Countries Prior to Vaccine Approval and Rollout: A Narrative Review. Int. J. Public Health 2022, 67, 1604221. [CrossRef]

26. Noushad, M.; Rastam, S.; Nassani, M.Z.; Al-Saqqaf, I.S.; Hussain, M.; Yaroko, A.A.; Arshad, M.; Kirfi, A.M.; Koppolu, P.; Niazi,
F.H.; et al. A Global Survey of COVID-19 Vaccine Acceptance Among Healthcare Workers. Front. Public Health 2022, 9, 794673.
[CrossRef]

27. Graeber, D.; Schmidt-Petri, C.; Schröder, C. Attitudes on voluntary and mandatory vaccination against COVID-19: Evidence from
Germany. PLoS ONE 2021, 16, e0248372. [CrossRef]

28. Rachaniotis, N.P.; Dasaklis, T.K.; Fotopoulos, F.; Chouzouris, M.; Sypsa, V.; Lyberaki, A.; Tinios, P. Is Mandatory Vaccination in
Population over 60 Adequate to Control the COVID-19 Pandemic in E.U.? Vaccines 2022, 10, 329. [CrossRef]

29. Gallè, F.; Sabella, E.A.; Roma, P.; Da Molin, G.; Diella, G.; Montagna, M.T.; Ferracuti, S.; Liguori, G.; Orsi, G.B.; Napoli, C.
Acceptance of COVID-19 Vaccination in the Elderly: A Cross-Sectional Study in Southern Italy. Vaccines 2021, 9, 1222. [CrossRef]

30. Anastasaki, M.; Papadakis, S.; Linardakis, M.; Anyfantakis, D.; Symvoulakis, E.K.; Lionis, C.; On behalf of the Cretan Primary
Care Research Group. Burden of metabolic syndrome among primary care patients in Crete, Greece: A descriptive study. Eur. J.
Gen. Pract. 2020, 26, 166–174. [CrossRef]

31. Helminen, E.-E.; Mäntyselkä, P.; Nykänen, I.; Kumpusalo, E. Far from easy and accurate—Detection of metabolic syndrome by
general practitioners. BMC Fam. Pract. 2009, 10, 76. [CrossRef]

32. Barrios, V.; Escobar, C.; Calderón, A.; Llisterri, J.L.; Alegría, E.; Muñiz, J.; Matalí, A. Prevalence of the metabolic syndrome in
patients with hypertension treated in general practice in Spain: An assessment of blood pressure and low-density lipoprotein
cholesterol control and accuracy of diagnosis. J. Cardiometab. Syndr. 2007, 2, 9–15. [CrossRef]

33. Hellenic Statistical Authority Website, Press Release Monitoring the Number of Doctors and Dentists: Year 2020. Available online:
https://www.statistics.gr/documents/20181/262d8388-4d23-7d8c-9f7f-d3ab7625d913 (accessed on 9 March 2022).

34. WHO Website, Health Topics, Coronavirus Disease (COVID-19). Available online: https://www.who.int/health-topics/
coronavirus#tab=tab_1 (accessed on 9 March 2022).

35. Bland, M. An Introduction to Medical Statistics, 4th ed.; Oxford University Press: Oxford, UK, 2015.
36. Wahed, W.Y.A.; Hefzy, E.M.; Ahmed, M.I.; Hamed, N.S. Assessment of Knowledge, Attitudes, and Perception of Health Care

Workers Regarding COVID-19, A Cross-Sectional Study from Egypt. J. Community Health 2020, 45, 1242–1251. [CrossRef]
37. Maltezou, H.C.; Pavli, A.; Dedoukou, X.; Georgakopoulou, T.; Raftopoulos, V.; Drositis, I.; Bolikas, E.; Ledda, C.; Adamis, G.;

Spyrou, A.; et al. Determinants of intention to get vaccinated against COVID-19 among healthcare personnel in hospitals in
Greece. Infect. Dis. Health 2021, 26, 189–197. [CrossRef]

38. Papagiannis, D.; Rachiotis, G.; Malli, F.; Papathanasiou, I.; Kotsiou, O.; Fradelos, E.; Giannakopoulos, K.; Gourgoulianis, K.
Acceptability of COVID-19 Vaccination among Greek Health Professionals. Vaccines 2021, 9, 200. [CrossRef]

39. Szmyd, B.; Karuga, F.F.; Bartoszek, A.; Staniecka, K.; Siwecka, N.; Bartoszek, A.; Błaszczyk, M.; Radek, M. Attitude and Behaviors
towards SARS-CoV-2 Vaccination among Healthcare Workers: A Cross-Sectional Study from Poland. Vaccines 2021, 9, 218.
[CrossRef]

40. Marinos, G.; Lamprinos, D.; Georgakopoulos, P.; Patoulis, G.; Vogiatzi, G.; Damaskos, C.; Papaioannou, A.; Sofroni, A.; Pouletidis,
T.; Papagiannis, D.; et al. Reported COVID-19 Vaccination Coverage and Associated Factors among Members of Athens Medical
Association: Results from a Cross-Sectional Study. Vaccines 2021, 9, 1134. [CrossRef]

41. Wilf-Miron, R.; Myers, V.; Saban, M. Incentivizing Vaccination Uptake: The “Green Pass” Proposal in Israel. JAMA 2021, 325,
1503. [CrossRef]

42. World Health Organization Website, Coronavirus Disease (COVID-19): Masks. Available online: https://www.who.int/news-
room/q-a-detail/coronavirus-disease-covid-19-masks (accessed on 9 March 2022).

43. Amin, F.; Sharif, S.; Saeed, R.; Durrani, N.; Jilani, D. COVID-19 pandemic-knowledge, perception, anxiety and depression among
frontline doctors of Pakistan. BMC Psychiatry 2020, 20, 1–9. [CrossRef]

44. Gavana, M.; Papageorgiou, D.I.; Haidich, A.B.; Kokkali, S.; Talimtzi, P.; Paganas, A.; Andreou, M.; Yakimova-Polyzou, V.;
Symintiridou, D.; Smyrnakis, E. Perceived risk and pandemic response awareness in low-capacity public primary health care in
Greece. Rural Remote Health 2022, 22, 6985. [CrossRef]

45. Gopalakrishnan, S.; Kandasamy, S.; Abraham, B.; Senthilkumar, M.; Almohammed, O.A. Knowledge, Attitude, and Practices
Associated With COVID-19 Among Healthcare Workers in Hospitals: A Cross-Sectional Study in India. Front. Public Health 2021,
9, 1007. [CrossRef] [PubMed]

46. Limbu, D.K.; Piryani, R.M.; Sunny, A.K. Healthcare workers’ knowledge, attitude and practices during the COVID-19 pandemic
response in a tertiary care hospital of Nepal. PLoS ONE 2020, 15, e0242126. [CrossRef]

47. Glasman, L.R.; Albarracín, D. Forming attitudes that predict future behavior: A meta-analysis of the attitude-behavior relation.
Psychol. Bull. 2006, 132, 778–822. [CrossRef]

48. Mouchtouri, V.A.; Agathagelidou, E.; Kofonikolas, K.; Rousou, X.; Dadouli, K.; Pinaka, O.; Agathocleous, E.; Anagnostopoulou,
L.; Chatziligou, C.; Christoforidou, E.P.; et al. Nationwide Survey in Greece about Knowledge, Risk Perceptions, and Preventive
Behaviors for COVID-19 during the General Lockdown in April 2020. Int. J. Environ. Res. Public Health 2020, 17, 8854. [CrossRef]

http://doi.org/10.1038/s41591-020-1124-9
http://doi.org/10.3389/ijph.2022.1604221
http://doi.org/10.3389/fpubh.2021.794673
http://doi.org/10.1371/journal.pone.0248372
http://doi.org/10.3390/vaccines10020329
http://doi.org/10.3390/vaccines9111222
http://doi.org/10.1080/13814788.2020.1851676
http://doi.org/10.1186/1471-2296-10-76
http://doi.org/10.1111/j.1559-4564.2007.06313.x
https://www.statistics.gr/documents/20181/262d8388-4d23-7d8c-9f7f-d3ab7625d913
https://www.who.int/health-topics/coronavirus#tab=tab_1
https://www.who.int/health-topics/coronavirus#tab=tab_1
http://doi.org/10.1007/s10900-020-00882-0
http://doi.org/10.1016/j.idh.2021.03.002
http://doi.org/10.3390/vaccines9030200
http://doi.org/10.3390/vaccines9030218
http://doi.org/10.3390/vaccines9101134
http://doi.org/10.1001/jama.2021.4300
https://www.who.int/news-room/q-a-detail/coronavirus-disease-covid-19-masks
https://www.who.int/news-room/q-a-detail/coronavirus-disease-covid-19-masks
http://doi.org/10.1186/s12888-020-02864-x
http://doi.org/10.22605/RRH6985
http://doi.org/10.3389/fpubh.2021.787845
http://www.ncbi.nlm.nih.gov/pubmed/34900923
http://doi.org/10.1371/journal.pone.0242126
http://doi.org/10.1037/0033-2909.132.5.778
http://doi.org/10.3390/ijerph17238854


Healthcare 2022, 10, 545 12 of 12

49. Katzman, J.G.; Katzman, J.W. Primary Care Clinicians as COVID-19 Vaccine Ambassadors. J. Prim. Care Community Health 2021,
12, 21501327211007026. [CrossRef] [PubMed]

50. Faul, F.; Erdfelder, E.; Buchner, A.; Lang, A.-G. Statistical power analyses using G*Power 3.1: Tests for correlation and regression
analyses. Behav. Res. Methods 2009, 41, 1149–1160. [CrossRef] [PubMed]

51. World Health Organization (WHO). Shortage of Personal Protective Equipment Endangering Health Workers Worldwide.
2020. Available online: https://www.who.int/news-room/detail/03-03-2020-shortage-of-personal-protective-equipment-
endangering-health-workers-worldwide (accessed on 9 March 2022).

http://doi.org/10.1177/21501327211007026
http://www.ncbi.nlm.nih.gov/pubmed/33787395
http://doi.org/10.3758/BRM.41.4.1149
http://www.ncbi.nlm.nih.gov/pubmed/19897823
https://www.who.int/news-room/detail/03-03-2020-shortage-of-personal-protective-equipment-endangering-health-workers-worldwide
https://www.who.int/news-room/detail/03-03-2020-shortage-of-personal-protective-equipment-endangering-health-workers-worldwide

	Introduction 
	Materials and Methods 
	Study Design, Sample, and Participants 
	Research Tool 
	Statistical Analysis 

	Results 
	General Characteristics of Healthcare Professionals 
	Knowledge, Attitudes, and Practices 

	Discussion 
	Study Contributions and Implications 
	Limitations 

	Conclusions 
	References

