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A B S T R A C T   

Backgrounds: Healthcare workers are at risk of mental illness during COVID-19 pandemic. We investigated the 
level of perceived risk and adherence to preventive behaviors regarding COVID-19 among medical students and 
physicians. 
Materials and methods: We conducted an online nationwide cross-sectional survey among Iranian physicians and 
medical students. We collected data regarding perceived risk, perceived stress scale (P⋅S⋅S.), attitude, practice, 
and information sources. We assessed the association of four main outcomes (risk perception, P⋅S.S. score, 
attitude, and practice) with demographic variables. 
Results: A total of 1085 participants with an overall fear score of 6.48 ± 2.29 out of 10 filled the questionnaires. 
Older and more educated participants had a higher risk perception level and adherence to protective measures. 
In contrary, participants in lower-risk workplaces had lower risk perception scores. Main sources of information 
did not affect the scores of risk perception, P⋅S⋅S., and practice. Higher risk perception scores were observed in 
those with higher practice and P⋅S.S. scores. 
Contrary to risk perception, the P⋅S.S. score was not affected by many of the demographic variables, except 
gender. The most positive attitude was observed in individuals with a higher level of trust in governmental 
information sources. Participants with higher P⋅S.S. scores adhered more to protective measures. 
Conclusion: Risk perception had the greatest impact on adherence to preventive behaviors. Therefore, policy-
makers should consider perceived risk as a predictor of the extension of the pandemic. Both risk perception and 
P⋅S.S. reflect the severity of fear from COVID-19; however, P⋅S.S. is less affected by sociodemographic and 
workplace characteristics.   

1. Introduction 

The COVID-19 pandemic has been the most challenging health 
problem since December 2019. Despite the progress in COVID-19 
management, its death toll is still catastrophic [1]. According to the 
World Health Organization (Update: July 22, 2021), near 192 million 
people have caught the disease, and around 4.1 million deaths were 
reported due to the COVID-19 [2]. 

Healthcare workers (H⋅C⋅W.s) are at the frontline of the battle 
against COVID-19; they have a higher risk of contracting the infection 
rather than the general population [3]. Furthermore, due to the heavy 
workload, H⋅C⋅W.s suffer from excessive burnout in this unpredictable 
situation and are vulnerable to physical and mental illnesses [4–6]. 
Previous studies have shown that the pandemic impacted the health 
workers’ mental health status and increased both mood and anxiety 
disorders [7–10]. A negative relationship was observed between mental 
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health and the perceived risk of H⋅C⋅W.s [11]. 
Based on the health behavior theories, the most motivated people to 

implement protective behaviors perceive the highest risk concerning the 
issue [12]. Accordingly, risk perception level may play a fundamental 
role in determining the chance of getting infected. 

The media and the information that we take can influence our risk 
perception widely. In today’s world, numerous information sources can 
have paradoxical effects on human behaviors. While it can facilitate the 
informing processes, it might be an uncontrollable route of tabloid and 
misinformation [12,13]. 

The gradual decrease in obeying preventive behaviors has led to the 
next peaks of COVID-19 cases in many countries, including Iran [14]; 
therefore, reassessing the rate of adherence to preventive behaviors and 
the level of the perceived risk of H⋅C⋅W.s is vital to control the outbreak 
especially in healthcare settings [15]. This study investigated the level of 
perceived risk and stress, level of trust to various available sources of 
information, and preventive behaviors adherence among Iranian medi-
cal students and practitioners regarding COVID-19. 

2. Methods 

2.1. Design 

We conducted an online cross-sectional nationwide study during the 
second peak of COVID-19 in Iran when almost all of the COVID-19 
referral centers had been overloaded. The research protocol has been 
registered in ResearchRegistery.com with the identifying number 
researchregistry6994 [16]. This work has been reported in line with the 
STROCSS criteria [17]. 

2.2. Study population and sample 

Physicians and medical students were the study target population. 
Participants were sampled in four strata, including students within their 
first three years of the medical studentship (preclinical students: basic 
science students, without exposure to clinical care settings), students 
within their last four years of the studentship (clinical students: clerk-
ship students and interns, with exposure to clinical care settings) and 
residents, general practitioners, and specialists. Details on medical ed-
ucation in Iran are presented elsewhere [18]. 

We applied Cochran’s formula to estimate a proportion for sample 
size calculation [19], assuming a 0.05 type I statistical error, a 30% 
prevalence of having an adequate perceived risk among H⋅C⋅W.s, and a 
10% of precision. The minimum sample size was calculated to be around 
900. The minimum sample size was divided by a 40% response rate, 
estimating that near 2200 questionnaires should be sent to achieve the 
predetermined sample size. 

2.3. Measurement tools 

We collected data using a 41-item online self-administered ques-
tionnaire consisted of closed questions grouped in following parts: 1) 
background and demographic, 2) perceived risk, 3) perceived stress, 4) 
attitude toward ongoing measures for prevention and control the 
pandemic, 5) adherence to preventive measures and recommendation, 
6) the most trusted information sources, 7) misinformation, and 8) 
perceived fear of pandemic. 

Age, gender, strata (preclinical students, clerkship students or in-
terns, residents, general practitioners, and specialists), city of education 
or practice (less than 0.5 million, between 0.5 and 1 million, more than 1 
million population), risk of work-related exposure to COVID-19 (high, 
medium, or low-risk ward or place of working) were collected as de-
mographic and background variables. 

A questionnaire including nine questions, used in previous studies 
[20,21], was applied to assess the risk perception. Participants were 
asked to respond to each question on a 5-point Likert scale. Persian 

version of the Perceived Stress Scale (PSS-10) was used to assess the 
perceived stress; its reliability and validity have been proven before 
[22]. Three Likert scale questions were designed to measure partici-
pants’ attitudes toward the performance of the H⋅C⋅W.s, hospitals and 
medical universities, and ministry of health, adopted from other studies 
[23,24]. To measure the extent of adherence to hygiene recommenda-
tions, seven Likert scale questions previously applied by Taghrir et al. 
[25] were adopted. The cumulative score of risk perception, attitude, 
and practice ranged from 9 to 45, 3 to 15, and 7 to 35, respectively. 13 
different sources of information, including such as state T.V. channels, 
Newspapers, non-governmental news agencies, etc. were listed. Partic-
ipants were asked to rank them considering trustfulness. Misinformation 
was assessed using two Likert scale questions: “COVID-19 is under 
control in Iran and its intensity is decreasing.” AND “The severity of 
COVID-19 is exaggerated and people are extremely concerned.” adapted 
from a study on misinformation about Ebola [24]. We used a visual 
analog scale to measure the level of fear about the Covid-19 pandemic. 
The items of the questionnaire are provided in the Supplementary file. 

2.4. Data collection 

The questionnaires were distributed online via two of the most 
widely used social media applications in Iran. 

2.5. Data preparation 

In this study, we assessed the association of these four main out-
comes (risk perception, P⋅S.S. score, attitude, and practice) with de-
mographics and these additional variables. 

To achieve this purpose, participants were divided into two groups 
based on each main outcome variable, and 4 mentioned additional 
variables (trust in governmental sources, trust in foreign sources, 
misinformation, and fear of COVID-19). Two groups were labeled as 
“higher” and “lower” based on the group discussion’s cut-off. 

The cumulative risk perception score >34 (35–45), PSS score >23 
(24–40), attitude score >10 (11–15), and practice score >33 (34 and 
35), were categorized into higher group. For other variables, ones with 
3–5 score for governmental trust, 4 to 5 score for foreign trust, 5 to 10 
score for misinformation, and 8 to 10 score for fear were labeled as 
higher groups. 

2.6. Statistical analysis 

Data were analyzed using SPSS version 16.0 (I⋅B.M., Armonk, NY, U. 
S.A.). Descriptive analysis was used to demonstrate demographic vari-
ables. For categorical variables, the frequencies and percentages were 
estimated. The proportion of participants with a higher level of the 
outcome variable and their 95% confidence intervals (CI) was estimated, 
assuming a binomial distribution. A chi-squared test was used to find the 
association between qualitative variables. Independent association of 
independent and outcome variables was investigated applying multi-
variable binary logistic regression. Variable selection for multivariable 
modeling was made based on the conceptual study framework and then 
a univariate p-value of less than 0.3. Crude and adjusted odds ratio (OR) 
and their 95% CI were estimated. A two-tailed (p-value < 0.05) was 
considered statistically significant. 

2.7. Ethical considerations 

Our study was conducted concerning the tenets of the declaration of 
Helsinki. Shiraz University of Medical Sciences’ ethics committee 
approved this study (ethical code: IR.sums.med.rec.1399.205). After 
informing the participants about our study’s goals, they voluntarily gave 
their informed consent to fill the questionnaires. 
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3. Results 

A total of 2169 medical students and practitioners opened the 
questionnaire’s link; 1648 (76%) began filling the questions, while 1085 
(response rate = 50.0%) submitted the completed questionnaire. Their 
mean age was 30.85 ± 12.42 years. Among the respondents, 19.8% 
worked in high-risk wards, 46.3% in medium-risk wards, and 33.9% in 
low-risk wards. The overall fear score was 6.48 ± 2.29 out of 10. 

Older participants and those with higher educational levels had a 
higher level of risk perception (P < 0.001), adherence to protective 
measures (P < 0.001), and more positive attitudes toward government 
and healthcare system performance (P < 0.001). Demographic and 
background data are shown in Table 1. 

Comparison of the wards revealed that participants in lower-risk 
workplaces had lower risk perception scores (P = 0.001) and more 
positive attitudes (P < 0.001). Workplace risk was not associated with 
P⋅S.S. and practice scores. Main sources of information did not affect the 
scores of risk perception, P⋅S⋅S., and practice. 

Foreign guidelines and articles (39.7%), health expert comments 
(31.8%), and colleagues (28.5%) were the three main sources of infor-
mation. Fig. 1 shows the frequency of the respondents’ sources of in-
formation in detail, sorted from highest to lowest. 

Higher risk perception scores were observed in those with higher 
practice (OR = 1.65, 95% CI: 1.21–2.24) and P⋅S.S. scores (OR = 1.84, 
95% CI: 1.36–2.49), and ones who were working in the wards with 
higher exposure to COVID-19 (OR = 1.31, 95% CI: 1.06–1.61). In con-
trary to risk perception, the P⋅S.S. score was not affected by many of the 
demographic variables, except gender (male gender OR = 0.61, 95% CI: 
0.46–0.82). Both of level of risk perception and practice affected PSS 
scores [(OR = 1.76, 95% CI: 1.31–2.36) and (OR = 1.29, 95% CI: 

0.97–1.73), respectively]. Most positive attitude toward performance of 
the government and healthcare system was observed in individuals with 
more trust in governmental sources of information (OR = 2.16, 95% CI: 
1.63–2.85) and those who adhered more to the protective measures (OR 
= 2.01, 95% CI: 1.51–2.69). Participants with higher P⋅S.S. scores 
adhered more to protective measures (OR = 1.31, 95% CI: 0.97–1.76). 
Table 2 demonstrates a univariate and multivariate analysis of risk 
perception, P⋅S⋅S., attitude, and practice. 

Details about participants’ answers to each question are presented in 
the supplementary file. 

4. Discussion 

We showed older medical staff and ones who worked in high-risk 
wards had higher risk perception. Besides, risk perception, perceived 
stress, and adoption of preventive behaviors were all correlated with 
each other; an increase in each of these variables was accompanied by a 
concomitant rise in the two others. We also found that using a specific 
source of information cannot affect risk perception, perceived stress, 
practicing preventive behaviors, and a positive attitude toward health-
care system performance. It is actually the trust and belief in a source of 
information that may affect the participants’ attitude. 

In line with the previous studies [26–28], our survey results revealed 
that the participants who had higher risk perception and perceived stress 
demonstrated more adherence to preventive measures and recommen-
dations. Wise et al. demonstrated that the adoption of preventive be-
haviors is mainly correlated with two aspects of risk perception 
assessment: the probability of getting infected personally and the 
perceived global impacts of COVID-19 [26]. Dryhurst et al. also found a 
similar correlation between risk perception and adoption of preventive 

Table 1 
Demographics of the participants and differences in major outcomes according to demographics.  

Variables N (%)   Highest    

Risk perception 
Prevalence(95% C⋅I) 

PSS 
Prevalence(95% C⋅I) 

Attitude 
Prevalence(95% C⋅I) 

Practice 
Prevalence(95% C⋅I) 

Age  <0.001 0.603 <0.001 <0.001 
18–23 285(26.5) 27.6(22.3, 33.4) 35.2(29.6, 41.1) 39.9(34.1, 45.8) 32(26.5, 37.9) 
24–30 503(46.7) 39.4(35, 43.8) 36.3(32.1, 40.7) 34.5(30.4, 38.9) 30(26, 34.3) 
>31 289(26.8) 52.8(46.6, 58.9) 39.1(33.4, 45.1) 52.9(46.8, 58.8) 49.3(43.3, 55.3) 
Gender  0.011 <0.001 0.118 <0.001 
Female 654(60.5) 43(39, 46.9) 43.3(39.4, 47.2) 38.9(35.2, 42.8) 42.6(38.7, 46.5) 
Male 427(39.5) 35.1(30.4, 39.9) 27.4(23.2, 31.9) 43.8(38.9, 48.7) 25.5(21.4, 30) 
Level of education  <0.001 0.723 <0.001 <0.001 
Preclinical students 155(14.5) 25.4(18.3, 33.5) 34.4(27, 42.5) 49(40.8, 57.3) 29.3(21.9, 37.6) 
Clinical students and residents 567(52.9) 38.3(34.3, 42.5) 37.8(33.8, 42) 31.4(27.6, 35.4) 31.3(27.4, 35.3) 
GP 185(17.3) 47.1(39.5, 54.8) 34.6(27.7, 42) 49.7(42.3, 57.2) 40.2(33, 47.8) 
Specialist 165(15.4) 48.3(40.1, 56.6) 39(31.4, 47) 56.6(48.5, 64.4) 53.8(45.7, 61.6) 
Ward  0.001 0.788 <0.001 0.774 
High risk 207(19.8) 43.8(37, 51) 37.2(30.6, 44.2) 33.3(26.9, 40.2) 34(27.5, 40.9) 
Medium risk 484(46.3) 43.6(39, 48.1) 37.7(33.4, 42.3) 34(29.8, 38.5) 36.8(32.5, 41.3) 
Low risk 355(33.9) 31.4(26.4, 36.7) 35.4(30.4, 40.7) 54.5(49.2, 59.8) 36.3(31.1, 41.6) 
City population  0.388 0.684 0.673 0.988 
>1 million 717(67.1) 38.3(34.6, 42) 37.8(34.2, 41.4) 39.9(36.3, 43.6) 35.5(32, 39.2) 
0.5–1 million 68(6.4) 46.3(34, 58.9) 32.8(21.8, 45.4) 44.8(32.6, 57.4) 36.4(24.9, 49.1) 
<0.5 million 283(26.5) 40.7(34.9, 46.8) 36.2(30.6, 42.1) 41.8(36, 47.8) 35.9(30.2, 41.8) 
Sources of Information  0.270 0.222 0.047 0.560 
Governmental 246(22.8) 42.9(36.5, 49.5) 37.3(31.2, 43.8) 46.1(39.6, 52.6) 38.7(32.4, 45.2) 
Foreign 371(34.3) 38.6(33.6, 43.9) 40.7(35.6, 45.9) 36.5(31.6, 41.7) 36.2(31.2, 41.4) 
Relatives and Experts 227(21) 42.9(36.3, 49.8) 32.4(26.3, 39) 38.5(32.1, 45.2) 32.3(26.1, 38.9) 
No specific source 237(21.9) 35.3(29, 42) 35.3(29.2, 41.8) 45.3(38.7, 51.9) 36.1(29.9–42.7) 
Trust in Information      
Governmental information  0.003 0.004 <0.001 0.041 
Most trust 426(39.5) 34.2(29.6, 39.1) 31.7(27.3, 36.4) 51.9(47, 56.8) 32(27.6, 36.8) 
Foreign information  0.447 0.324 0.315 0.158 
Most trust 436(41.1) 40.8(36.1, 45.7) 38.7(34.1, 43.5) 38.7(34, 43.4) 38.2(33.6, 43) 
Misinformation  <0.001 0.005 0.002 0.004 
Most Misinformation 133(12.4) 22.2(15.3, 30.5) 26(18.7, 34.3) 53.4(44.5, 62.2) 24.6(17.5, 32.9) 
Fear of COVID-19  <0.001 <0.001 0.331 <0.001 
Most Fear 373(34.6) 66.5(61.3, 71.4) 50.4(45.2, 55.6) 42.9(37.8, 48.1) 49.9(44.6, 55.1) 

GP: general practitioner, P⋅S⋅S.: perceived stress scale. 
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behaviors in the general population of 10 European countries [29]. 
However, Taghrir et al. implied that preventive behaviors and risk 
perception were negatively correlated [25]. The observed difference in 
the results might be caused by the higher number of participants in the 
current study and the medical students’ inclusion alongside the general 
practitioners and specialists. Compared to less educated and younger 
medical students, physicians with higher educational levels showed 
greater risk perception and subsequently more adherence to preventive 
behaviors. 

Despite the concomitant changes in risk perception and perceived 
stress, they might have some subtle differences. Our results showed that 
while the risk perception was influenced by some environmental and 
demographic factors (e.g., age, risk of the workplace), perceived stress 
was only affected by gender. It seems that while both risk perception and 
perceived stress can reflect the amount of fear of a pandemic, perceived 
stress is mostly affected by an individual’s baseline mental status. On the 
other hand, risk perception is correlated with environmental factors and 
exposure to the source of danger. This finding can be justified by the 
nature of the questions which were asked to assess each variable. PSS-10 
questions assess the level of the stress of the respondents in the last 
month and do not focus on a special topic (in our case, COVID-19), while 
risk perception questions directly address COVID-19 and assess the 
current level of stress of the participants. Therefore, the relationship 
between perceived stress, risk perception, and workplace cannot be as 
simple as it may seem initially. One study on Tunisian physicians re-
ported direct exposure to COVID-19 had no significant effect on their 
PSS-10 score [30]. However, a study in the U.S.A. reported more 
perceived stress (measured by the DASS-21 questionnaire) in physician 
trainees who had direct exposure compared to non-exposed trainees 
[31]. In another study in Oman, authors reported higher perceived stress 
levels (PSS-10) among H⋅C⋅W.s exposed to COVID-19 patients [32]. We 
divided our participants into three groups based on their workplace 
exposure to COVID-19: low, medium, and high-risk wards. This cate-
gorization enables a more precise and reliable comparison of the P⋅S.S. 
scores between these groups, as non-exposed groups in previous studies 
encompass a wide range of participants with different exposure to the 
infection. Besides, we included medical staff from the different educa-
tional levels of the whole country, yielding a more representative sample 
of the patients. 

Our other interesting and noteworthy finding was that the source of 
information had no effect on any of the four measurements (P⋅S⋅S., risk 
perception, attitude, and practice), whereas participants’ trust in 
governmental information sources had a significant impact on them. 
Our results showed that the higher trust in the governmental source of 

information was associated with a more positive attitude toward the 
healthcare system’s performance. The more positive attitude was also 
correlated with better compliance with preventive behaviors. Therefore, 
we can hypothesize that the higher trust in information sources can 
indirectly lead to more adherence to hygiene protocols. A similar finding 
was reported in a survey in France; adopting preventive behaviors rec-
ommended by the authorities was directly associated with government 
trust [33]. This fact reminds the importance of authorities’ role to pro-
vide trustworthy sources of information, leading to higher adherence to 
preventive behaviors and better control of the pandemic. 

Despite the higher risk perception of medical staff who worked in 
high-risk wards, no significant differences in adopting preventive mea-
sures were observed between H⋅C⋅W.s of different wards. As H⋅C⋅W.s are 
mainly trained and educated individuals, they usually have appropriate 
access to more reliable sources of information, enabling them to 
consider the risk of infection even in lower-risk wards. Our results 
confirmed the mentioned hypothesis, as the most widely used sources of 
information in Iranian medical staff are foreign guidelines and articles, 
while social media was the main source of information among medical 
staff in other countries, e.g., India and U.A.E [34–36]. It shows that 
Iranian medical staff prefers to use more reliable and documented in-
formation sources, leading to an increase in their vigilance, even in 
lower-risk wards. 

Sociodemographic characteristics may also affect risk perception. 
We found that older individuals and participants with higher educa-
tional levels had a higher level of risk perception, preventive behaviors, 
and a more positive attitude toward healthcare system performances. 
Jahangiry et al. also found similar findings in a sample of the general 
Iranian population: older and more educated individuals showed higher 
risk perception [37]. However, they realized that the perceived risk of 
susceptibility to COVID-19, and not the perceived severity of the disease, 
is higher in the elderly. Generally, older adults tend to have higher risk 
perception scores and less likely to engage in risky behaviors, especially 
in health-related issues [38]. Additionally, older people are at higher 
risk of severe infection [39], leading to greater perceived risk and 
engagement in preventive behaviors. The female gender also showed 
higher PSS-10 scores, which was consistent with a previous study in 
China [40]; therefore, they are expected to show a higher level of risk 
perception and more adherence to protective behaviors. 

Despite the significant advances in developing different vaccines 
against COVID-19, social distancing and adherence to preventive be-
haviors remained an undeniable part of pandemic management. We 
demonstrated the impact of trust in information sources on risk 
perception, which is one of the most important determinants of 

Fig. 1. Sources of information that were used to obtain information about COVID-19.  
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adherence to preventive behaviors. Also, we compared the applicability 
of P⋅S.S. and risk perception scores for measurement of fear from the 
pandemic. These scores, alongside practice scores and trust in infor-
mation sources, can be used to predict the extent of the spread of a 
pandemic. Estimating the extension of future pandemics during their 
early stages can be crucial as the nations can get prepared to manage the 

pandemics in advance. Then, we can minimize the catastrophic death 
tolls and the enormous burden of a pandemic. 

This study came with some limitations. First, longitudinal evaluation 
of the participants was not possible, which is inherent to the cross- 
sectional studies. Besides, the distribution of the questionnaires via so-
cial media applications might come with a systematic bias. However, we 
distributed our questionnaire in almost all Iran provinces, resulting in a 
more representative and generalizable sample of the participants. 
Finally, we did not consider the participants’ underlying mental health 
in the analysis, which might have impacted the P⋅S.S. and perceived risk 
or even practice scores. 

5. Conclusion 

Risk perception had the greatest impact on the adherence to pre-
ventive behaviors among Iranian H⋅C⋅W.s. Therefore, policymakers 
should consider perceived risk as a predictor of the extension of future 
pandemics. Then they can implement appropriate measures in advance 
before catastrophic events take place. We also found that while risk 
perception and P⋅S.S. both reflect the severity of fear from COVID-19, 
P⋅S.S. is less affected by sociodemographic and workplace characteris-
tics. It is actually the trust in a specific source of information and not 
using the source of information by itself, which affects the attitude of the 
H⋅C⋅W.s. 
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Table 2 
Univariate and multivariate analysis of risk perception, P⋅S⋅S., attitude, and 
practice.  

Outcome variables Independent variables Crude OR 
(95% C⋅I) 

Adjusted OR 
(95% C⋅I) 

Risk perception 
(higher vs. lower 
scores)     

Age 1.71(1.43, 
2.05) 

1.60(1.30, 
1.98)  

Ward (ref. Low risk 
ward) 

1.33(1.12, 
1.59) 

1.31(1.06, 
1.61)  

Fear 5.82(4.40, 
7.70) 

5.06(3.73, 
6.86)  

Misinformation 0.39(0.25, 
0.60) 

0.52(0.31, 
0.86)  

Practice 2.39(1.84, 
3.11) 

1.65(1.21, 
2.24)  

PSS 2.38(1.83, 
3.09) 

1.84(1.36, 
2.49) 

P⋅S.S. (higher vs. 
lower scores)     

Male gender 0.49(0.38, 
0.64) 

0.61(0.46, 
0.82)  

Fear 2.39(1.84, 
3.10) 

1.76(1.30, 
2.38)  

Practice 1.62(1.25, 
2.10) 

1.29(0.97, 
1.73)  

Risk perception 2.38(1.83, 
3.09) 

1.76(1.31, 
2.36)  

Attitude 0.63(0.48, 
0.81) 

0.56(0.42, 
0.74) 

Attitude (higher vs. 
lower scores)     

Male gender 1.22(0.95, 
1.57) 

1.33(1, 1.76)  

Education (ref. 
preclinical students) 

1.3 
(1.13,1.49) 

1.35(1.16, 
1.58)  

Ward (ref. Low risk 
ward) 

0.60(0.50, 
0.72) 

0.59(0.49, 
0.71)  

Governmental Trust 2.09(1.63, 
2.69) 

2.16(1.63, 
2.85)  

Misinformation 1.79 
(1.24–2.58) 

1.64(1.09, 
2.46)  

Practice 1.71 
(1.33–2.22) 

2.01(1.51, 
2.69)  

PSS 0.63 
(0.48–0.81) 

0.61(0.46, 
0.82) 

Practice (higher vs. 
lower scores)     

Male gender 0.46(0.35, 
0.61) 

0.48(0.36, 
0.65)  

Education (ref. 
preclinical science 
students) 

1.47(1.27, 
1.69) 

1.34(1.14, 
1.58)  

Fear 2.52(1.93, 
3.28) 

1.6(1.17, 
2.18)  

Misinformation 0.54(0.36, 
0.83) 

0.54(0.33, 
0.87)  

PSS 1.62(1.25, 
2.1) 

1.31(0.97, 
1.76)  

Risk perception 2.39(1.84, 
3.11) 

1.8(1.32, 
2.45)  

Attitude 1.71(1.33, 
2.22) 

2.13(1.59, 
2.86) 

For these variables: risk perception, P⋅S⋅S., attitude, practice, fear, misinforma-
tion, trust in governmental and foreign sources, higher scores are compared with 
lower scores. For education and ward, preclinical students and low-risk wards 
are considered as the reference. 

R. Roshanshad et al.                                                                                                                                                                                                                           



Annals of Medicine and Surgery 70 (2021) 102865

6

Romina Roshanshad for the degree of Doctor of Medicine (thesis no. 
22617-01-01-99). We wanted to acknowledge Dr. Farnam Mohebi and 
Dr. Shayan Behbahani for their editorial assistance in manuscript revi-
sion and data collection, respectively. 

List of abbreviations 

COVID-19 (coronavirus disease 2019) 
P⋅S⋅S. (perceived stress scale) 
H⋅C⋅W.s (healthcare workers) 
CI (confidence interval) 
OR (odds ratio) 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.amsu.2021.102865. 

Annals of medicine and surgery 

The following information is required for submission. Please note 
that failure to respond to these questions/statements will mean your 
submission will be returned. If you have nothing to declare in any of 
these categories then this should be stated. 

Please state any conflicts of interest 

All authors must disclose any financial and personal relationships 
with other people or organisations that could inappropriately influence 
(bias) their work. Examples of potential conflicts of interest include 
employment, consultancies, stock ownership, honoraria, paid expert 
testimony, patent applications/registrations, and grants or other 
funding. 

None. 

Please state any sources of funding for your research 

All sources of funding should be declared as an acknowledgement at 
the end of the text. Authors should declare the role of study sponsors, if 
any, in the collection, analysis and interpretation of data; in the writing 
of the manuscript; and in the decision to submit the manuscript for 
publication. If the study sponsors had no such involvement, the authors 
should so state. 

The project was financed by Vice Chancellor for Research of the 
Shiraz University of Medical Science (Grant No. 99-01-01-22617) 

Ethical approval 

Research studies involving patients require ethical approval. Please 
state whether approval has been given, name the relevant ethics com-
mittee and the state the reference number for their judgement. 

Shiraz University of Medical Sciences’ ethics committee approved 
this study (ethical code: IR.sums.med.rec.1399.205). 

Consent 

Studies on patients or volunteers require ethics committee approval 
and fully informed written consent which should be documented in the 
paper. 

Authors must obtain written and signed consent to publish a case 
report from the patient (or, where applicable, the patient’s guardian or 
next of kin) prior to submission. We ask Authors to confirm as part of the 
submission process that such consent has been obtained, and the 
manuscript must include a statement to this effect in a consent section at 
the end of the manuscript, as follows: “Written informed consent was 
obtained from the patient for publication of this case report and 

accompanying images. A copy of the written consent is available for 
review by the Editor-in-Chief of this journal on request”. 

Patients have a right to privacy. Patients’ and volunteers’ names, 
initials, or hospital numbers should not be used. Images of patients or 
volunteers should not be used unless the information is essential for 
scientific purposes and explicit permission has been given as part of the 
consent. If such consent is made subject to any conditions, the Editor in 
Chief must be made aware of all such conditions. 

Even where consent has been given, identifying details should be 
omitted if they are not essential. If identifying characteristics are altered 
to protect anonymity, such as in genetic pedigrees, authors should 
provide assurance that alterations do not distort scientific meaning and 
editors should so note. 

This study was conducted according to the declaration of Helsinki. 
The link to the questionnaire and explanations on study goals and ob-
jects were sent using social platforms. After informing the participants 
about our study’s goals, they voluntarily gave their informed consent to 
fill the questionnaires. If the students were not interested in partici-
pating the study they could simply ignore the message. 

Author contributions 

Please specify the contribution of each author to the paper, e.g. study 
concept or design, data collection, data analysis or interpretation, 
writing the paper, others, who have contributed in other ways should be 
listed as contributors. 

A.R. designed the study and questionnaires, gathered, analyzed, and 
interpreted the data, and wrote the draft. R.R. gathered the data and 
wrote the draft. AM gathered the data and wrote the draft. A.H.H., A.H., 
and MM gathered the data and wrote the draft. H.M. helped in study 
design, data analysis, and revision. All authors read and approved the 
final manuscript. 

Registration of research studies 

In accordance with the Declaration of Helsinki 2013, all research 
involving human participants has to be registered in a publicly acces-
sible database. Please enter the name of the registry and the unique 
identifying number (UIN) of your study. 

You can register any type of research at http://www.researchregistr 
y.com to obtain your UIN if you have not already registered. This is 
mandatory for human studies only. Trials and certain observational 
research can also be registered elsewhere such as: ClinicalTrials.gov or 
ISRCTN or numerous other registries.  

1. Name of the registry: http://www.researchregistry.com  
2. Unique Identifying number or registration ID: researchregistry6994  
3. Hyperlink to your specific registration (must be publicly accessible 

and will be checked): 

https://www.researchregistry.com/register-now#home/registrat 
iondetails/60fab790575d2e001efbfeb1/ 

Guarantor 

The Guarantor is the one or more people who accept full re-
sponsibility for the work and/or the conduct of the study, had access to 
the data, and controlled the decision to publish. 

Hossein Molavi Vardanjani. 
Amirhossein Roshanshad. 

References 

[1] B. Armocida, B. Formenti, S. Ussai, F. Palestra, E. Missoni, The Italian health 
system and the COVID-19 challenge, The Lancet Public Health 5 (5) (2020) e253. 

R. Roshanshad et al.                                                                                                                                                                                                                           

https://doi.org/10.1016/j.amsu.2021.102865
https://doi.org/10.1016/j.amsu.2021.102865
http://www.researchregistry.com/
http://www.researchregistry.com/
http://clinicaltrials.gov/
http://www.researchregistry.com
https://www.researchregistry.com/register-now#home/registrationdetails/60fab790575d2e001efbfeb1/
https://www.researchregistry.com/register-now#home/registrationdetails/60fab790575d2e001efbfeb1/
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref1
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref1


Annals of Medicine and Surgery 70 (2021) 102865

7

[2] WHO, WHO Coronavirus Disease (COVID-19) Dashboard. https://covid19.who. 
int/?gclid=Cj0KCQiAlsv_BRDtARIsAHMGVSYmC7otJCVJYBKOxajVYles096ca 
LEfpVsAW-oXHwRDz2-HjGq0ZesaAgpyEALw_wcB. (Accessed 22 July 2021). 

[3] G. Iacobucci, Covid-19: Doctors Still at “Considerable Risk” from Lack of PPE, BMA 
Warns, in: British Medical Journal, Publishing Group, 2020. 

[4] M. Newman, Covid-19: doctors’ leaders warn that staff could quit and may die over 
lack of protective equipment, BMJ Br. Med. J. (Clin. Res. Ed.) (2020) 368. 

[5] B.O. Rodríguez, T.L. Sánchez, The Psychosocial Impact of COVID-19 on health care 
workers, Int. Braz J. Urol. 46 (2020) 195–200. 

[6] E. Mijiritsky, Y. Hamama-Raz, F. Liu, A.N. Datarkar, L. Mangani, J. Caplan, 
A. Shacham, R. Kolerman, O. Mijiritsky, M. Ben-Ezra, Subjective overload and 
psychological distress among dentists during COVID-19, Int. J. Environ. Res. Publ. 
Health 17 (14) (2020) 5074. 

[7] Q. Chen, M. Liang, Y. Li, J. Guo, D. Fei, L. Wang, L. He, C. Sheng, Y. Cai, X. Li, 
Mental health care for medical staff in China during the COVID-19 outbreak, The 
Lancet Psychiatry 7 (4) (2020) e15–e16. 

[8] M.L.R. Neto, H.G. Almeida, Esmeraldo JDa, C.B. Nobre, W.R. Pinheiro, C.R.T. de 
Oliveira, IdC. Sousa, O.M.M.L. Lima, N.N.R. Lima, M.M. Moreira, et al., When 
health professionals look death in the eye: the mental health of professionals who 
deal daily with the 2019 coronavirus outbreak, Psychiatr. Res. 288 (2020), 
112972. 

[9] R.M. Rodriguez, A.J. Medak, B.M. Baumann, S. Lim, B. Chinnock, R. Frazier, R. 
J. Cooper, Academic emergency medicine physicians’ anxiety levels, stressors, and 
potential stress mitigation measures during the acceleration phase of the COVID-19 
pandemic, Acad. Emerg. Med. 27 (8) (2020) 700–707. 

[10] A. Nakhostin-Ansari, A. Sherafati, F. Aghajani, M.S. Khonji, R. Aghajani, 
N. Shahmansouri, Depression and anxiety among Iranian Medical Students during 
COVID-19 pandemic, Iran. J. Psychiatry 15 (3) (2020) 228. 

[11] D. Krok, B. Zarzycka, Risk perception of COVID-19, meaning-based resources and 
psychological well-being amongst healthcare personnel: the mediating role of 
coping, J. Clin. Med. 9 (10) (2020) 3225. 

[12] R. Karasneh, S. Al-Azzam, S. Muflih, O. Soudah, S. Hawamdeh, Y. Khader, Media’s 
effect on shaping knowledge, awareness risk perceptions and communication 
practices of pandemic COVID-19 among pharmacists, Res. Soc. Adm. Pharm. : 
RSAP (2020). 

[13] K.O. Kwok, K.K. Li, H.H. Chan, Y.Y. Yi, A. Tang, W.I. Wei, Y.S. Wong, Community 
responses during the early phase of the COVID-19 epidemic in Hong Kong: risk 
perception, information exposure and preventive measures, MedRxiv (2020). 

[14] A. Shamsalinia, S. Mohammadi, F. Ghaffari, T. Arazi, Changes in preventive 
behavior during the first three months of the COVID-19 outbreak in Iran, Disaster 
Med. Public Health Prep. (2020) 1–17. 

[15] J.-B. Li, A. Yang, K. Dou, L.-X. Wang, M.-C. Zhang, X.-Q. Lin, Chinese public’s 
knowledge, perceived severity, and perceived controllability of the COVID-19 and 
their associations with emotional and behavioural reactions, social participation, 
and precautionary behaviour, A national survey (2020). 

[16] R. Roshanshad, A. Roshanshad, H.M. Vardanjani, A. Mashhadiagha, 
M. Mobarakabadi, A. Hoveidaei, A.H. Hoveidaei, Risk Perception, Attitude, and 
Practice Related to COVID-19: A Cross-Sectional Study Among 1085 Iranian 
Healthcare Workers. https://www.researchregistry.com/browse-the-registry#h 
ome/registrationdetails/60fab790575d2e001efbfeb1/. (Accessed 5 September 
2021). 

[17] R. Agha, A. Abdall-Razak, E. Crossley, N. Dowlut, C. Iosifidis, G. Mathew, 
M. Bashashati, F.H. Millham, D.P. Orgill, A. Noureldin, STROCSS 2019 Guideline: 
strengthening the reporting of cohort studies in surgery, Int. J. Surg. 72 (2019) 
156–165. 

[18] F. Azizi, Medical Education in the Islamic Republic of Iran: three decades of 
success, Iran. J. Public Health 38 (1) (2009) 19–26. 

[19] J. Kotrlik, C. Higgins, Organizational research: determining appropriate sample 
size in survey research appropriate sample size in survey research, Inf. Technol. 
Learn. Perform J. 19 (1) (2001) 43. 

[20] Y. Dai, G. Hu, H. Xiong, H. Qiu, X. Yuan, Psychological impact of the coronavirus 
disease 2019 (COVID-19) outbreak on healthcare workers in China, MedRxiv 
(2020). 

[21] S.M. McFadden, A.A. Malik, O.G. Aguolu, K.S. Willebrand, S.B. Omer, Perceptions 
of the adult US population regarding the novel coronavirus outbreak, PloS One 15 
(4) (2020), e0231808. 

[22] S. Maroufizadeh, A. Zareiyan, N. Sigari, Reliability and validity of Persian version 
of perceived stress scale (PSS-10) in adults with asthma, Arch. Iran. Med. 17 (5) 
(2014), 0-0. 

[23] W.Y. Abdel Wahed, E.M. Hefzy, M.I. Ahmed, N.S. Hamed, Assessment of 
knowledge, attitudes, and perception of health care workers regarding COVID-19, 
A cross-sectional study from Egypt, J. Community Health 45 (6) (2020) 
1242–1251. 

[24] P. Vinck, P.N. Pham, K.K. Bindu, J. Bedford, E.J. Nilles, Institutional trust and 
misinformation in the response to the 2018–19 Ebola outbreak in North Kivu, DR 
Congo: a population-based survey, Lancet Infect. Dis. 19 (5) (2019) 529–536. 

[25] M.H. Taghrir, R. Borazjani, R. Shiraly, COVID-19 and Iranian medical students; A 
survey on their related-knowledge, preventive behaviors and risk perception, Arch. 
Iran. Med. 23 (4) (2020) 249–254. 

[26] T. Wise, T.D. Zbozinek, G. Michelini, C.C. Hagan, D. Mobbs, Changes in risk 
perception and self-reported protective behaviour during the first week of the 
COVID-19 pandemic in the United States, Royal Society Open Science 7 (9) (2020) 
200742. 

[27] S. Tomczyk, M. Rahn, S. Schmidt, Social distancing and stigma: association 
between compliance with behavioral recommendations, risk perception, and 
stigmatizing attitudes during the COVID-19 outbreak, Front. Psychol. 11 (2020) 
1821. 

[28] C. Niepel, D. Kranz, F. Borgonovi, V. Emslander, S. Greiff, The coronavirus (COVID- 
19) fatality risk perception of US adult residents in March and April 2020, Br. J. 
Health Psychol. 25 (4) (2020) 883–888. 

[29] S. Dryhurst, C.R. Schneider, J. Kerr, A.L. Freeman, G. Recchia, A.M. Van Der Bles, 
D. Spiegelhalter, S. van der Linden, Risk perceptions of COVID-19 around the 
world, J. Risk Res. 23 (7–8) (2020) 994–1006. 

[30] S. Halayem, N. Sayari, W. Cherif, M. Cheour, R. Damak, How Tunisian physicians 
of public health hospitals deal with COVID-19 pandemic: perceived stress and 
coping strategies, Psychiatry Clin Neurosci (2020). 

[31] T.G. Kannampallil, C.W. Goss, B.A. Evanoff, J.R. Strickland, R.P. McAlister, 
J. Duncan, Exposure to COVID-19 patients increases physician trainee stress and 
burnout, PloS One 15 (8) (2020), e0237301. 

[32] A. Badahdah, F. Khamis, N. Al Mahyijari, M. Al Balushi, H. Al Hatmi, I. Al Salmi, 
Z. Albulushi, J. Al Noomani, The mental health of health care workers in Oman 
during the COVID-19 pandemic, Int. J. Soc. Psychiatr. (2020), 
0020764020939596. 

[33] J. Raude, J.-M. Lecrique, L. Lasbeur, C. Leon, R. Guignard, E.D. Roscoät, 
P. Arwidson, Determinants of preventive behaviors in response to the COVID-19 
pandemic in France: comparing the sociocultural, psychosocial and social cognitive 
explanations, Front. Psychol. 11 (2020) 3345. 

[34] B. Saddik, A. Hussein, F.S. Sharif-Askari, W. Kheder, M.-H. Temsah, R.A. Koutaich, 
E.S. Haddad, N.M. Al-Roub, F.A. Marhoon, Q. Hamid, et al., Increased levels of 
anxiety among medical and non-medical university students during the COVID-19 
pandemic in the United Arab Emirates, medRxiv (2020), 
2020.2005.2010.20096933. 

35 A.S. Bhagavathula, W.A. Aldhaleei, J. Rahmani, M.A. Mahabadi, D.K. Bandari, Novel 
coronavirus (COVID-19) knowledge and perceptions: a survey on healthcare 
workers, MedRxiv (2020). 

[36] A. Singh, R. Panika, A. Surana, V. Gupta, P. Goyal, M. Singh, Evaluation of 
knowledge and perceptions among medical undergraduate students toward novel 
coronavirus (COVID-19) in Southern Haryana, India: a cross-sectional study, 
Indian Journal of Health Sciences and Biomedical Research (KLEU) 13 (2) (2020) 
91–97. 

[37] L. Jahangiry, F. Bakhtari, Z. Sohrabi, P. Reihani, S. Samei, K. Ponnet, A. Montazeri, 
Risk perception related to COVID-19 among the Iranian general population: an 
application of the extended parallel process model, BMC Publ. Health 20 (1) (2020) 
1–8. 

[38] E.M. Bonem, P.C. Ellsworth, R. Gonzalez, Age differences in risk: perceptions, 
intentions and domains, J. Behav. Decis. Making 28 (4) (2015) 317–330. 

[39] B. Gallo Marin, G. Aghagoli, K. Lavine, L. Yang, E.J. Siff, S.S. Chiang, T.P. Salazar- 
Mather, L. Dumenco, M.C. Savaria, S.N. Aung, Predictors of COVID-19 severity: a 
literature review, Rev. Med. Virol. 31 (1) (2021) 1–10. 

[40] J. Qiu, B. Shen, M. Zhao, Z. Wang, B. Xie, Y. Xu, A nationwide survey of 
psychological distress among Chinese people in the COVID-19 epidemic: 
implications and policy recommendations, Gen Psychiatr 33 (2) (2020), e100213. 

R. Roshanshad et al.                                                                                                                                                                                                                           

https://covid19.who.int/?gclid=Cj0KCQiAlsv_BRDtARIsAHMGVSYmC7otJCVJYBKOxajVYles096caLEfpVsAW-oXHwRDz2-HjGq0ZesaAgpyEALw_wcB
https://covid19.who.int/?gclid=Cj0KCQiAlsv_BRDtARIsAHMGVSYmC7otJCVJYBKOxajVYles096caLEfpVsAW-oXHwRDz2-HjGq0ZesaAgpyEALw_wcB
https://covid19.who.int/?gclid=Cj0KCQiAlsv_BRDtARIsAHMGVSYmC7otJCVJYBKOxajVYles096caLEfpVsAW-oXHwRDz2-HjGq0ZesaAgpyEALw_wcB
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref3
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref3
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref4
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref4
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref5
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref5
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref6
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref6
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref6
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref6
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref7
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref7
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref7
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref8
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref8
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref8
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref8
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref8
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref9
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref9
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref9
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref9
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref10
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref10
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref10
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref11
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref11
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref11
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref12
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref12
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref12
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref12
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref13
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref13
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref13
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref14
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref14
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref14
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref15
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref15
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref15
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref15
https://www.researchregistry.com/browse-the-registry#home/registrationdetails/60fab790575d2e001efbfeb1/
https://www.researchregistry.com/browse-the-registry#home/registrationdetails/60fab790575d2e001efbfeb1/
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref17
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref17
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref17
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref17
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref18
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref18
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref19
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref19
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref19
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref20
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref20
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref20
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref21
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref21
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref21
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref22
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref22
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref22
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref23
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref23
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref23
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref23
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref24
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref24
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref24
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref25
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref25
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref25
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref26
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref26
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref26
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref26
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref27
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref27
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref27
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref27
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref28
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref28
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref28
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref29
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref29
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref29
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref30
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref30
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref30
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref31
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref31
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref31
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref32
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref32
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref32
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref32
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref33
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref33
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref33
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref33
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref34
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref34
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref34
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref34
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref34
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref35
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref35
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref35
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref36
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref36
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref36
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref36
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref36
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref37
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref37
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref37
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref37
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref38
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref38
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref39
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref39
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref39
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref40
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref40
http://refhub.elsevier.com/S2049-0801(21)00815-3/sref40

	Risk perception, attitude, and practice related to COVID-19: A cross-sectional study among 1085 Iranian healthcare workers
	1 Introduction
	2 Methods
	2.1 Design
	2.2 Study population and sample
	2.3 Measurement tools
	2.4 Data collection
	2.5 Data preparation
	2.6 Statistical analysis
	2.7 Ethical considerations

	3 Results
	4 Discussion
	5 Conclusion
	Provenance and peer review
	Ethics approval and consent to participate
	Consent for publication
	Availability of data and materials
	Funding
	Authors’ contributions
	Declaration of competing interest
	Acknowledgments
	List of abbreviations
	Appendix A Supplementary data
	Annals of medicine and surgery
	Please state any conflicts of interest
	Please state any sources of funding for your research
	Ethical approval
	Consent
	Author contributions
	Registration of research studies
	Guarantor
	References


