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Abstract: The global SARS-Cov-2 which caused the coronavirus disease 2019 (COVID-19) pandemic 

has had a significant impact over the last 3.5 years, especially among healthcare workers (HCWs) 

who were constantly in the forefront of the pandemic. Due to the nature of their work, HCWs faced 

a potential risk of exposure. Therefore, this study investigated the individual-level factors associated 

with perceived COVID-19 risk among South African HCWs. We used an analytical cross-sectional 

study design to analyse data from the South African Health Care workers’ response to the Coronavirus 

(COVID-19) pandemic online survey conducted by the Human Sciences Research Council across the 

nine provinces in South Africa, from 11th April to 7th May 2020. In this study, only data (n= 5 579) 

with non-missing values for COVID-19 risk and individual-level factors (age, gender, educational 

level, occupational category, and race) was analysed. Univariate and Multivariate binomial logistic 

regression analyses were conducted. The crude and adjusted odds ratio and p-value ≤ 0.05, were 

used to describe the association between the individual-level factors and perceived COVID-19 risk, 

from low-medium to high. The binomial logistic regression was used to assess the factors associated 

with high perceived risk. Perceived COVID-19 risk among HCWs in South Africa was significantly 

associated with age, race, educational level and occupational category. Being 60 years and older, 

being “White”, having a Master’s and Doctorate degrees and being a healthcare worker other than 

a nurse practitioner and medical practitioner, all had higher odds of having high perceived COVID-

19 risk. The findings may be used to guide policies and programs aimed at mitigating the impacts 

of COVID-19 and other similar pandemics.  
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1. Introduction 

For over two years, the entire world was involved in a fierce battle against SARS-CoV-2 that 

causes coronavirus disease (COVID-19), which has been one of the greatest threats to public health 

in this present day and age [1]. Health care workers (HCWs) constitute the backbone of the healthcare 

system and are on the front lines delivering healthcare services. Therefore, when an infectious disease 

breaks, the healthcare community is often severely burdened [1]. Complications from COVID-19 

have caused a number of HCWs to die in the line of duty, and their infection rate is unprecedented 
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in modern history [2]. According to the WHO, between the period of January 2020 to May 2021, there 

were 115 500 deaths worldwide, with estimates ranging from 80 000 to 180 000, based on the 

estimated 135 million HCWs in the world [2]. Numerous studies involving nurses have revealed a 

direct connection between mental health issues and perceived risk [3–6]. Scholars in education and 

psychology have identified risk perception as an essential element in influencing behaviour [7–10]. 

To this end, the probability of infection during a pandemic will often be influenced by how at risk 

people perceive themselves to be, wherein, the greater the perceived risk, the more likelihood to 

adhere to protective measures put in place [7,13]. Therefore, to develop and implement effective 

communication strategies, it is crucial to collect empirical data on HCWs' impressions of COVID-19 

risk. 

Some studies have shown that HCWs who were over 60 and infected with COVID-19 were more 

likely than their younger counterparts to be hospitalized, with significant mortality risk associated 

with COVID-19 complications [14–16]. Furthermore, racial differences in COVID-19 risk were noted 

among HCWs [14,15,17–19]. Additionally, studies revealed a strong correlation between 

occupational category and COVID-19 risk perception, with nursing-related occupations, and medical 

professions having higher COVID-19 risk perception scores than their counterparts in other 

occupational categories in the healthcare setting. [14,15,18,20–24,26,27,35]. However, there was no 

definite consensus among researchers on gender differences and COVID-19 risk among HCWs 

[15,19,21,28–30]. Despite knowing that HCWs are more at risk of contracting SARS-Cov-2, 

information regarding their individual-level factors and COVID-19 risk perception is rather elusive, 

particularly in South Africa. When it comes to HCWs, studies concentrated mostly on the general 

population and/or general socio-demographic characteristics [14,15,18,20–26,31–35]. HCWs 

employed in various healthcare settings are more likely to contract COVID-19 than the general 

population due to the nature of their work. As a result, their COVID-19 risk perception may differ, 

particularly when aggregated by individual-level factors, and thus their engagement in preventative 

behaviours may differ from that of the general public as well. Therefore, this study aims to fill those 

research gaps by determining the individual-level factors associated with perceived COVID-19 risk 

among HCWs in South Africa. 

2. Materials and Methods 

Secondary analysis of data from the HCWs survey conducted by the Human Sciences Research 

Council (HSRC) was conducted. The online survey was conducted using a structured questionnaire 

from 11th April to 7th May 2020, involving all HCWs aged 18 years and older across the nine provinces 

of South Africa. The HCWs included medical and nursing practitioners as well as other categories of 

HCWs. The methodology of the original study is described elsewhere [36,37]. The exposure and 

primary outcome variables with complete datasets regarding COVID-19 risk and individual-level 

factors (age, gender, educational level, occupational category, and race) relevant to this current study 

were extracted from the HSRC HCW survey dataset (n= 5,579).  

The primary outcome variable was perceived COVID-19 risk based on the question, “how would 

you rate your personal risk of contracting COVID-19 in the workplace?” with the following options: 1 = 

extremely high risk, 2 = high risk, 3 = moderate risk, 4 = low risk, 5 = very low risk. These responses 

were further recoded into two categories namely 1 = low-medium risk (very low risk, low risk and 

moderate), 2 = high risk (high risk and extremely high risk), based on other studies that measured 

perception of risk among HCWs [20,28,38].  

The exposure variables were individual-level factors which included: age group in years (18-29, 

30-39, 40-49, 50-58, 60-69, 70 and older); gender groups (male, female, transgender, intersex, and 

prefer not to say), these gender groups were regrouped into three categories [male, female, and other 

(transgender, intersex, and prefer not to say)]; occupational category (medical practitioner, nurse 

practitioner, allied health workers, other HCWs); level of education (diploma(s)/occupational 

certificate(s), bachelor’s degree, honours/post-graduate diploma, master’s degree, specialist 

qualification, doctorate); location (Eastern Cape, Free State, Gauteng, KwaZulu-Natal, Limpopo, 

Mpumalanga, Northern Cape, North West, Western Cape); population group according to Statistics 
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South Africa’s [39] designations (Black African, White, Coloured Indian/Asian, Other, prefer not to 

say), these were regrouped to five categories [Black African, White, Colored, Indian/Asian, Other 

(Other, prefer not to say)].  

The HSRC HCW online survey was approved by the HSRC Research Ethics Committee (No REC 

5/03/20: COVID-19 study). The copy of the dataset used in this study was provided to the researchers 

digitally and was destroyed upon completion of the study. With the use of secondary data, there was 

no physical harm or risk involved in the data collection for this study. This study was part of a 

Masters of Public Health degree and ethics waiver approval was obtained from the University of 

Johannesburg, Health Research Ethics Committee (HREC) (No REC-1527-2022) to analyse the 

secondary data from the HSRC HCW online survey. 

The statistical analysis was conducted by restricting the sample size according to the study 

outcome of perceived COVID-19 risk among HCWs. The variables were weighted by using the 

STATA command for survey studies [41,42]. The Chi-Square test with an alpha of less than or equal 

to 5% was used to measure whether the association between variables was statistically significant. 

Binomial logistic regression was used to assess the factors associated with high perceived risk at the 

univariate (crude OR) and multivariate (adjusted OR) levels. Only variables that were significant (p-

value of ≤ 0.05 and 95% confidence interval (CI) not overlapping zero (0)) at 20% from the univariate 

analysis were used in the multivariate analysis to determine significant associations between 

perceived COVID-19 risk and individual-level characteristics. Perceived COVID-19 risk was 

classified as “low-moderate risk” and “high risk”, indicating the strength of the associations between 

the exposure variables and the outcome variable. “Low-moderate” was used as the base reference 

comparison. The Akaike's information criterion and Bayesian information criterion and likelihood 

ratios tests were used to choose the best predicting risk factor model. These three tests were used to 

establish the best risk factors that described “perceived COVID-19 risk among health care workers in 

South Africa”. All the analysis were conducted using STATA version 17 (College Station, TX, USA). 

3. Results 

3.1. Background Characteristics of the Study Sample 

Table 1 above presents the characteristics of the study sample of HCWs who participated in this 

study. Female participants constituted 69.9% (3 899) and White participants 50.4% (2 810). 29.7% (1 

659) were 30-39 years, 40.0% (2 233) were medical practitioners, and 29.8% (1 664) had Bachelor’s 

degrees. The highest proportion of participants by province were from Gauteng 32.6% (1 821). 

Table 1. Characteristics of the study sample (n = 5579). 

Variables  Total 

 n (%) 

HCWs Age Group   

18-29 Years 913 (16.4) 

30-39 Years 1659 (29.7) 

40-49 Years  1451 (26.0) 

50-59 years  936 (16.8) 

60-69 Years; 70 years and Older 620 (11.1) 

Gender of HCWs  

Female 3899 (69.9) 

Male 1654 (29.7) 

Other (transgender, intersex, prefer not to say) 26 (0.5) 

HCWs Professional category  

Nurse practitioner (all the categories under nurse practitioner) 1263 (22.6) 

Medical practitioner (all the specialities under medical practitioner, medical student) 2233 (40.0) 
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Other HCW (all the categories under allied health care worker, other health care 

practitioner)  
2083 (37.3) 

HCWs Level of Education  

Diploma(s)/occupational certificate(s) 990 (17.8) 

Bachelor’s degree 1664 (29.8) 

Honour’s/post-graduate diploma 992 (17.8) 

Master’s degree 834 (15.0) 

Specialist qualification 872 (16.0) 

Doctorate 227 (4.1) 

HCWs Province   

Eastern Cape 410 (7.4) 

Free State 194 (3.5) 

Gauteng 1821 (32.6) 

KwaZulu-Natal 1043 (18.7) 

Limpopo 139 (2.5) 

Mpumalanga 155 (2.8)  

Northern Cape 87 (1.6)  

North West 181 (3.2) 

Western Cape  1549 (27.8) 

HCWs Population group  

Black African 1224 (21.9) 

White 2810 (50.4) 

Coloured 532 (9.5) 

Indian/Asian 669 (12.0) 

Other (other, prefer not to say) 345 (6.2) 

3.2. Perceived COVID-19 risk frequency among the participants 

Table 2 above shows the perception of COVID-19 risk by individual level factors among HCWs 

in South Africa. Among the HCWs, 4 732 (84.8%) had Low-Moderate risk perception of COVID-19, 

while 847 (15.2 %,) reported High COVID-19 perceived risk. Low-Medium risk COVID-19 perception 

was reported by 1 134 (89.8%) of all nurse practitioners, 1 969 (88.2%) by medical practitioners and 1 

629 (78.2%) by other HWC category. 129 (10.2%) nurse practitioners, 264 (11.8%) medical practitioners 

and 454 (21.8%) other HCWs reported high COVID-19 risk perceptions. 

Table 2. COVID-19 risk perception by individual level factors. 

 Perceived Risk of COVID-19 infection among HCWs

 Low-Moderate risk, n (%) High risk, n (%) Total 

Overall 4732 (84.8) 847 (15.2) 5579 

Gender (p< 0.000)  

Female 3271 (83.9) 628 (16.1) 3899 

Male 1439 (87.0) 215 (13.0) 1654 

Others 22 (84.6) 4 (15.4) 26 

Professional  

category (p< 0.000)  

Nurse Practitioner 1134 (89.8) 129 (10.2) 1263 

Medical practitioner 1969 (88.2) 264 (11.8) 2233 

Other HCWs 1629 (78.2) 454 (21.8) 2083 
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In the univariate binomial logistic regression analysis, as shown in Table 3 above, the age group 

70 years and older had 3.49 [cOR 3.49, 95% CI (2.18-5.58), p< 0.001] higher odds of having high 

perceived COVID-19 risk when compared to the 18-29 years age group. The age group 60-69 and 50-

59 years had 2.71 [cOR 2.71, 95% CI (2.03-3.62), p< 0.001] and 1.58 [cOR 1.58, 95% CI (1.21-2.08), p< 

0.001] higher odds of having high perceived COVID-19 risk, respectively, when compared to the 18-

29 years age group. When compared to the female gender, males had 22% [cOR 0.78, 95% CI (0.66-

0.92), p< 0.003] lower odds of having higher perceived COVID-19 risk. “Other” HCWs had 2.45 [cOR 

2.45, 95% CI (1.99-3.02), p< 0.001] higher odds of having high perceived COVID-19 risk when 

compared to the nurse practitioners. Almost all the educational levels (except the Bachelor’s and the 

Doctorate degrees), had higher odds of perceiving themselves as at high risk of COVID-19, when 

compared to the Diploma(s)/Occupational certificate(s) category. White respondents had 3.09 [cOR 

3.09, 95% CI (2.46-3.87), p< 0.001] higher odds of having high perceived COVID-19 risk when 

compared to the Black African respondents. Also those HCWs identified as “Other” had 2.02 [cOR 

2.02, 95% CI (1.40 - 2.90), p< 0.001] higher odds of perceived COVID-19 risk when compared to the 

Black African respondents.  

Table 3. Univariate binomial logistic regression analysis and Multivariate binomial logistic 

regression: Healthcare workers individual-level factors associated with perceived COVID-19 risk. 

Characteristics 

Unadjusted logistic 

regression model 

Adjusted logistic 

regression model 

cOR(95% CI) p value aOR(95% CI) p value 

HCWs Age Group         

18-29 Years Ref   Ref   

30-39 years 1.33(1.04-1.71) 0.026 1.40(1.08-1.83) 0.012 

40–49 years 1.37(1.06-1.77) 0.016 1.38(1.05-1.82) 0.023 

50-59 years 1.58(1.21-2.08) 0.001 1.49(1.10-2.00) 0.009 

60-69 years 2.71(2.03-3.62) <0.001 2.48(1.79-3.42) <0.001 

Older than 70 years 3.49(2.18-5.58) <0.001 3.78(2.25-6.34) <0.001 

Gender of HCWs         

Female Ref   Ref   

Male 0.78(0.66-0.92) 0.003 0.82(0.67-1.00) 0.049 

Other 0.95(0.33-2.76) 0.920 0.84(0.28-2.54) 0.759 

HCWs Professional category         

Nurse practitioner (all the categories under nurse 

practitioner) 
Ref   Ref   

Medical practitioner (all the specialities under medical 

practitioner + medical student) 
1.18(0.94-1.47) 0.148 0.89(0.68-1.16) 0.380 

Other HCW (all the categories under Allied health 

care workers + other Health care practitioner) 
2.45(1.99-3.02) <0.001 2.03(1.60-2.57) <0.001 

HCWs Level of Education         

Diploma(s)/Occupational certificate(s) Ref   Ref   

Bachelor’s degree 1.33(1.02-1.73) 0.035 1.14(0.86-1.52) 0.356 

Honours /Post Grad Diploma 1.98(1.50-2.60) <0.001 1.39(1.03-1.86) 0.029 

Master’s degree 3.79(2.90-4.94) <0.001 2.53(1.90-3.37) <0.001 

Specialist qualification 1.46(1.09-1.96) 0.012 1.44(1.04-1.99) 0.029 

Doctorate 4.15(2.90-5.95) <0.001 2.85(1.93-4.21) <0.001 

HCWs Population Group         

Black African Ref   Ref   

White 3.09(2.46-3.87) <0.001 2.32(1.83-2.96) <0.001 

Coloured 1.15(0.80-1.66) 0.436 1.17(0.81-1.70) 0.407 

Indian/Asian 1.17(0.83-1.63) 0.370 1.03(0.73-1.45) 0.884 
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Other 2.02(1.40-2.90) <0.001 1.62(1.10-2.38) 0.015 

HCWs, healthcare workers; Ref, reference; cOR, crude odds ratio; aOR, adjusted odds ratio. 

In the multivariate binomial logistic regression analysis, as shown by Table 3 above, the odds of 

having high COVID-19 perceived risk were 3.78 [aOR 3.78, 95% CI (2.25-6.34), p<0.001] and 2.48 [aOR 

2.48, 95% CI (1.79-3.42), p<0.001] times higher among respondents who were 70 years and older and 

the 60-69 years age group, respectively, when compared to those who were 18-29 years old. High 

COVID-19 perception risk odds were 2.03 times higher [aOR 2.03, 95% CI (1.60-2.57), p<0.001] among 

the “Other” HCWs category when compared to the nurse practitioners. When compared to the 

Diploma(s)/Occupational certificate(s), the odds of having high COVID-19 perceived risk among the 

Master’s degree and Doctorate degree levels of education of HCWs were 2.53 [aOR 2.53, 95% CI (1.90-

3.37), p<0.001] and 2.85 [aOR 2.85, 95% CI (1.93-4.21), p<0.001] times higher, respectively. The odds 

of having high COVID-19 perceived risk were 2.32 [aOR 2.32, 95% CI (1.83-2.96), p<0.001] times 

higher for White HCWs, when compared to the Black African HCWs.  

4. Discussion 

The study was aimed at determining the association between individual-level factors and 

perceived COVID-19 risk among HCWs in South Africa. Individual-level factors such as older age, 

White race, having educational qualifications at Master’s and Doctorate degrees and being a HCW 

other than a nurse or medical practitioner were significantly associated with perceived COVID-19 

risk among HCWs in South Africa during April-May 2020. 

4.1. Demographics of the study sample 

The sample comprised a higher proportion of females than males, which is consistent with most 

previous studies reviewed [43–46]. It may be hypothesized based on these findings that most of the 

healthcare workforce is dominated by females or that females HCWs are more likely to take the time 

to respond to these surveys. This sample also comprised of more White participants than any other 

race, particularly medical practitioners and those who were categorized as Other HCWs. This could 

be attributed to the racial disparities in the South African study context - particularly because the 

study was online and participation required specific gadgets and access to the internet, which HCWs 

of other races might not have been privileged to have at the time of the study. It is well documented 

that White South Africans are often the most privileged of races in South Africa [47–50]. Therefore, 

having the data collected online, might have had a bearing in having more White participants in the 

study. 

4.2. Overall COVID-19 risk perception among healthcare workers in South Africa 

This study found that majority of the HCWs (84.8%) had low-moderate perceived COVID-19 

risk. This outcome is not surprising, taking into consideration that during data collection (11th April 

to 7th May 2020), South Africa had just instituted its first national lockdown, there were very few 

numbers of cases and deaths (compared to the second and third waves), COVID-19 recovery rates 

were high, and HCWs and South Africa’s population in general did not know the devastating effects 

the pandemic would later have [51,52]. This is in line with the underpinnings of risk perception as 

people’s subjective assessments of the outcomes that may possibly follow pandemics or disasters are 

likely to be affected, in part, by time [53–55]. Furthermore, even with past pandemics like H1N1 

influenza and Ebola, their earlier episodes were not predictive or understood well by many, even 

HCWs [56,57]. However, later, their perceptions changed [56,57]. Hence it is most likely that had the 

data been collected during or after the second wave, perceptions would have changed and more 

HCWs would probably have perceived themselves to be at higher risk of COVID-19, as evident in 

studies carried out after this study [14,15,18,21,23,26,27]. 
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4.3. Age and perceived COVID-19 risk 

This study found that HCWs who are 60 years and older, perceive themselves to be at high risk 

more than younger HCWs. This finding is consistent with other studies [28,58–60]. This might be due 

to the fact that age is a known risk factor for more serious consequences of an illness - including 

COVID-19 [28,31,61,62].  

4.4. Gender and perceived COVID-19 risk 

Gender was not a significant factor associated with perceived COVID-19 risk in this study. This 

is despite that gender differences are a known phenomenon in self-reported emotional experiences 

and in health and wellbeing [64]. Therefore, this is inconsistent with other studies among HCWs and 

the general population that reported that women generally evaluate their COVID-19-specific risk 

more highly than men, even in different dimensions of risk perception [31,42,64–66], while some 

other studies found that females reported high COVID-19 risk perception as compared to males 

[64,67–72]. These observed inconsistencies may be once again attributed to the period of data 

collection for this study, which was early, before the pandemic picked and hence the differences in 

gender may have not been appreciated, as reported in the later researches mentioned herein.  

4.5. Professional category and perceived COVID-19 risk 

Higher odds (2.03) of having high perceived risk among HCWs categorised as “Other” was 

observed in this study. This could be explained in relation to the inclusion of allied health workers in 

the category (which include dentists, pharmacists, radiographers, physiotherapist and administrative 

staff among others), who also worked closely to patients due to the nature of their jobs, but not mostly 

at bedside as nurse and medical practitioners do. On another note, the issue of differences in 

professional category can further be explained by findings of Richards et al [73], who reported that 

administrative staff (at medium and high level administration) believed that COVID-19 would soon 

be eradicated and that treatments would be more effective, yet had stronger concerns about it than 

other professional categories like nurses and medical practitioners. Neville et al [74] explained that 

this might be because managers manage the concerns they have about COVID-19 by engaging 

thoughts of COVID-19 being over more quickly and effectiveness of treatments, and/or may be due 

to misalignment of descriptive and injunctive norms between perceptions of what is likely to be 

effective in the context of COVID-19 versus perceptions about what should be done. A further 

explanation could be the lack of general practices to establish a common identification with the 

broader group of HCWs. Hence, administrative workers may have taken their positions as a lesser 

part of the larger collective of HCWs and thereby retained a potentially more individual identity, 

which could explain their differing perceptions as compared to other HCWs [75,76].  

Furthermore, the inconsistencies between the professional categories’ perceptions cannot be 

explained without noting the time factor of the data collection of the study, that is, the early stages of 

the pandemic during which data was collected, before the second and third waves had occurred. 

When the effects of the pandemic became more evident, prolonged exposure and spending a 

maximum time with the patients would become the most fearful experience. This is evident in studies 

carried out after this study, which found out that nurses, medical practitioners and other HCWs who 

are in constant or direct contact with patients perceived themselves as high risk [14,15,18,21,23,26,27]. 

In Deressa et al [20], Saleem et al [24] and Kang et al [22], nurses were even reported to have severe 

anxiety and fear of contracting COVID-19 when handling COVID-19 patients as compared to other 

HCWs. 

4.6. Educational level and perceived COVID-19 risk 

Having a higher educational level at Master’s degree and Doctorate degree was found by this 

current study to be significantly associated with high COVID-19 risk perception when compared to 

those with Diploma(s)/Occupational certificate(s). These findings are consistent with other studies 

that found that having a higher level of education was associated with higher COVID-19 risk 
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perception scores than having a lower educational level [6,28,77]. A study by Glazer [78] postulated 

that lower levels of education are associated with lower education and awareness on COVID-19. In 

addition, Asnakew and Kerebih Asrese [77] reported that lower education levels among HCWs and 

those working at lower administrative levels had low COVID-19 perception risk and they were 

barriers to compliance with COVID-19 preventative measures. 

4.7. Population group and perceived COVID-19 risk 

Ethnicity also had some significant association with COVID-19 risk perception in this study. 

White HCWs had higher odds (2.32) of perceiving themselves as at high risk of COVID-19 risk than 

Black African HCWs. These findings can be partly explained by the dominance of the White 

population in the sample, possibly as a result of the racial disparities in the South African population 

in general, as explained earlier when discussing the demographics on the study participants in this 

study. On the other hand, differences in risks of COVID-19 and their impacts among HCWs are 

reported to vary by race as a result of varied racial/ethnic composition of HCWs across occupations, 

settings and localities [14,44]. However, the findings from this study seem to be in contrast with the 

findings by Nino et al [79] who reported that compared to Whites, Black people and other 

marginalised racial and ethnic groups, were most likely to perceive themselves as being at high risk 

of COVID-19. The findings by Nino et al [79] are in agreement with the findings by Phaswana-Mafuya 

et al [80], who reported high rates of COVID-19 hospitalisation in Black African females compared to 

Coloureds, Indians and Whites (6.7% (95% CI 6.0 - 7.4), 6.3% (95% CI 5.5 - 7.2) and 4% (95% CI 3.5 - 

4.5), respectively. A range of studies in other settings reported a greater impact of COVID-19 in other 

races compared to Whites [15,17,18,65]. Hence the dominance of White HCWs in this study’s sample 

could be the explanation of their high perception of COVID-19 risk when compared with Black 

Africans. 

4.8. Strengths and limitations of the study 

This study presented some major strengths and some limitations. The first strength of the study 

is that it utilised a relatively big sample size of HCWs, and all major professional categories were 

represented in the sample. The second strength of the study is that it utilised data gathered from an 

online survey which, despite a hard lockdown in South Africa, gave real time responses from the 

HCWs while the COVID-19 pandemic was unfolding. One major limitation of this study is the timing 

of the study’s data collection which was done during the first wave of the pandemic, wherein lot of 

effects and consequences had not yet been realized by the HCWs. Therefore, there is a possibility that 

had the study been undertaken during or after the second wave in South Africa, the results could 

have been different. Another limitation is the unequal representation of participants by race, which 

might have influenced the outcome of particular variables of the study. Hence, findings from this 

study only reflect perceptions of COVID-19 during the first wave in South Africa. This shortfall of 

the study can be linked to the other limitation of the study, which is the online survey methodology, 

which might have had elements of bias towards those HCWs who had readily available electronic 

devices and access to internet and had the time and motivation to respond to the questionnaires. It 

also needs to be noted that causality could not be established given the cross-sectional nature of the 

study. Caution must be exercised in terms of generalizability of the findings of this study as the 

sample was not representative of the entire population of HCWs. However, the larger sample size 

counteracts this limitation. 

5. Conclusion 

The study found significant associations between individual-level characteristics with perceived 

COVID-19 risk among South African HCWs. Being of older age, being White, having higher 

educational qualifications and being a HCW other than a nurse or medical practitioner were found 

to be significantly associated with perceived COVID-19 risk among HCWs in South Africa. Hence 

these individual-level factors can be an important yardstick for targeted preventative and control 
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measures during pandemics similar to COVID-19; these people are more likely to adhere to all 

preventative and control measures put in place. On the other hand, individual-level factors like 

younger age, occupational categories like nurse practitioners, “Black” races and other races except 

“Whites”, having educational qualifications lower than Master’s degree, need to be targeted the most 

during pandemics like COVID-19 for their low-moderate risk perception. This is because low risk has 

been associated with poor adherence to preventative and control measures during pandemics. To 

this end, this study provides important insights into the role of individual-level factors on perceived 

COVID-19 risk and has elucidated how risk perception is important in informing or influencing one’s 

adherence to measures put in place. In doing so, we have identified factors that are associated with 

risk perception, which can help devise and strengthen preventative measures. 

Author Contributions: T.H.M., R.N.P-M., and E.P conceived the study. R.N.P-M and E.P supervised T.H.M on 

this work as part of his MPH degree. R.S and M.M.M did the study implementation, data management, 

methodology. K.A.V contributed to the conception of the data analysis methodology and assisted in data 

interpretation. P-N contributed to the data analysis and data interpretation. T.H.M did the literature review, 

methods and data analysis under the supervision of R.N.P-M and E.P. T.H.M, R.N.P-M., and E.P did the data 

interpretation discussion, T.H.M compiled the references. R.N.P-M, E.P., M.M.M, R.S and K.A.V. reviewed the 

draft manuscript. All authors read and approved the final manuscript before submission. 

Funding: No funding was received for this study. 

Institutional Review Board Statement: The HSRC online survey was approved by the HSRC Research Ethics 

Committee Protocol (No REC 5/03/20: COVID-19 study). This study requested approval from the University of 

Johannesburg, Health Research Ethics Committee (HREC) (No REC-1527-2022). 

Informed Consent Statement: Patient consent was waived because the study utilised secondary data where the 

participants cannot be identified. 

Data Availability Statement: The raw data supporting the conclusions of this article will be made available by 

the authors, without undue reservation. 

Acknowledgments: The authors wish to thank the HSRC for providing the data utilised in this study, the HCWs 

who participated in the online survey, and all those who assisted in gathering the data. R.N.P-M and E.P. are 

supported by the South African Medical Research Council (SAMRC) and the University of Johannesburg, Global 

Excellence Stature (GES) 4.0. 

Conflicts of Interest: The authors declare that the research was conducted in the absence of any commercial or 

financial relationship that could be construed as potential conflict of interest. 

References 

1. Seth, M. and LeeThomas, H., 2022. The Covid-19 Pandemic Continues into 2022. NEJM Catalyst 

Innovations in Care Delivery. 

2. WHO. 2021b. The impact of COVID-19 on health and care workers: a closer look at deaths. Available at: 

https://apps.who.int/iris/bitstream/handle/10665/345300/WHO-HWF-WorkingPaper-2021.1-

eng.pdf?sequence=1&isAllowed=y. 

3. Gorini, A., Fiabane, E., Sommaruga, M., Barbieri, S., Sottotetti, F., La Rovere, M.T., Tremoli, E. and 

Gabanelli, P., 2020. Mental health and risk perception among Italian healthcare workers during the second 

month of the Covid-19 pandemic. Archives of psychiatric nursing, 34(6), pp.537-544. 

https://doi.org/10.1016/j.apnu.2020.10.007. 

4. Labrague, L.J. and De los Santos, J.A.A., 2020. COVID-19 anxiety among front-line nurses: Predictive role 

of organisational support, personal resilience and social support. Journal of nursing management, 28(7), 

pp.1653-1661. https://doi.org/10.1111/jonm.13121. 

5. Lam, T.T.Y., Jia, N., Zhang, Y.W., Shum, M.H.H., Jiang, J.F., Zhu, H.C., Tong, Y.G., Shi, Y.X., Ni, X.B., Liao, 

Y.S. and Li, W.J., 2020. Identifying SARS-CoV-2-related coronaviruses in Malayan pangolins. Nature, 

583(7815), pp.282-285. 

6. Sperling, D., 2021. Ethical dilemmas, perceived risk, and motivation among nurses during the COVID-19 

pandemic. Nursing ethics, 28(1), pp.9-22. https://doi.org/10.1038/s41586-020-2169-0. 

7. de Bruin, Y.B., Lequarre, A.S., McCourt, J., Clevestig, P., Pigazzani, F., Jeddi, M.Z., Colosio, C. and Goulart, 

M., 2020. Initial impacts of global risk mitigation measures taken during the combatting of the COVID-19 

pandemic. Safety science, 128, p.104773. https://doi.org/10.1016/j.ssci.2020.104773. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 October 2023                   doi:10.20944/preprints202310.1267.v1

https://doi.org/10.20944/preprints202310.1267.v1


 10 

 

8. Faasse, K. and Newby, J., 2020. Public perceptions of COVID-19 in Australia: perceived risk, knowledge, 

health-protective behaviors, and vaccine intentions. Frontiers in Psychology, p.2553. 

https://doi.org/10.3389/fpsyg.2020.551004. 

9. Ning, L., Niu, J., Bi, X., Yang, C., Liu, Z., Wu, Q., Ning, N., Liang, L., Liu, A., Hao, Y. and Gao, L., 2020. The 

impacts of knowledge, risk perception, emotion and information on citizens’ protective behaviors during 

the outbreak of COVID-19: a cross-sectional study in China. BMC public health, 20(1), pp.1-12. 

https://doi.org/10.1186/s12889-020-09892-y. 

10. Oyetunji, T.P., Ogunmola, O.A., Oyelakin, T.T., Olorunsogbon, O.F. and Ajayi, F.O., 2021. COVID-19-

related risk perception, anxiety and protective behaviours among Nigerian adults: a cross-sectional study. 

Journal of Public Health, pp.1-9. https://doi.org/10.1007/s10389-021-01502-4. 

11. Siegrist, M., Luchsinger, L. and Bearth, A., 2021. The impact of trust and risk perception on the acceptance 

of measures to reduce COVID-19 cases. Risk Analysis, 41(5), pp.787-800. https://doi.org/10.1111/risa.13675 

12. Siegrist, M., 2021. Trust and risk perception: A critical review of the literature. Risk analysis, 41(3), pp.480-

490. https://doi.org/10.1111/risa.13325. 

13. Dai, B., Fu, D., Meng, G., Liu, B., Li, Q. and Liu, X., 2020. The effects of governmental and individual 

predictors on COVID-19 protective behaviors in China: a path analysis model. Public Administration 

Review, 80(5), pp.797-804. https://doi.org/10.1111/puar.13236. 

14. Hussen, H. and Alemu, Z.A., 2021. Risk of COVID-19 infection and associated factors among healthcare 

workers: a cross-sectional study at Eka Kotebe Treatment Center in Ethiopia. International journal of 

general medicine, 14, p.1763. https://doi.org/10.2147/ijgm.s301518. 

15. Kambhampati, A.K., O’Halloran, A.C. and Whitaker, M. et al. (2020). ‘COVID-19-Associated 

Hospitalisations Among Health Care COVID-NET, 13 States, March 1-May 31, 2020’, MMWR (69), pp.1576-

1583. 

16. Karlsson, U. and Fraenkel, C.J., 2020. Covid-19: risks to healthcare workers and their families. bmj, 371. 

https://doi.org/10.1136/bmj.m3944. 

17. Artiga, S., Rae, M., Pham, O., Hamel, L. and Muñana, C., 2020. COVID-19 risks and impacts among health 

care workers by race/ethnicity. Issue Brief. San Francisco: Kaiser Family Foundation. 

18. Artiga, S., Corallo, B. and Pham, O., 2020. Racial disparities in COVID-19: Key findings from available data 

and analysis. Kaiser Family Foundation. 

19. 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. and Kwon, S., 2020. Risk of COVID-19 among front-line health-care workers and the general 

community: a prospective cohort study. The Lancet Public Health, 5(9), pp.e475-e483. 

20. Deressa, W., Worku, A., Abebe, W., Gizaw, M. and Amogne, W., 2021. Risk perceptions and preventive 

practices of COVID-19 among healthcare professionals in public hospitals in Addis Ababa, Ethiopia. PloS 

one, 16(6), p.e0242471. 

21. Ensar, D. and Fatih, G. (2021). ‘Demographic Characteristics of COVID-19 Positive Healthcare Workers and 

Comparison with the Literature’, Sanamed 16(1), pp.71-76. https://doi.org/10.24125/sanamed.v16i1.498. 

22. Kang, L., Ma, S., Chen, M., Yang, J., Wang, Y., Li, R., Yao, L., Bai, H., Cai, Z., Yang, B.X. and Hu, S., 2020. 

Impact on mental health and perceptions of psychological care among medical and nursing staff in Wuhan 

during the 2019 novel coronavirus disease outbreak: A cross-sectional study. Brain, behavior, and 

immunity, 87, pp.11-17https://doi.org/10.1016/j.bbi.2020.03.028. 

23. Mhango, M., Dzobo, M., Chitungo, I. and Dzinamarira, T., 2020. COVID-19 risk factors among health 

workers: a rapid review. Safety and health at work, 11(3), pp.262-265. 

https://doi.org/10.1016/j.shaw.2020.06.001 

24. Saleem, Z., Majeed, M.M., Rafique, S., Siqqiqui, Z., Ghandhi, D., Tariq, H. and Zegarra-Valdivia, J.A., 2020. 

COVID-19 pandemic fear and anxiety among healthcare professionals in Pakistan. 

https://doi.org/10.21203/rs.3.rs-37608/v2. 

25. Tien, T.Q., Tuyet-Hanh, T.T., Linh, T.N.Q., Hai Phuc, H. and Van Nhu, H., 2021. Knowledge, attitudes, and 

practices regarding COVID-19 prevention among Vietnamese healthcare workers in 2020. Health Services 

Insights, 14, p.11786329211019225. https://doi.org/10.1177/11786329211019225 

26. True, S., Cubanski, J., Garfield, R., Rae, M., Claxton, G., Chidambaram, P. and Orgera, K., 2020. COVID-19 

and workers at risk: Examining the long-term care workforce. 

27. Woon, et al. 2021. ‘Serology surveillance of SARS-CoV-2 antibodies among healthcare workers in COVID-

19 designated facilities in Malaysia’, The Lancet Regional Health- Western Pacific (9), pp.1-9. 

https://doi.org/10.1016/j.lanwpc.2021.100123. 

28. Abu, E.K., Oloruntoba, R., Osuagwu, U.L., Bhattarai, D., Miner, C.A., Goson, P.C., Langsi, R., Nwaeze, O., 

Chikasirimobi, T.G., Ovenseri-Ogbomo, G.O. and Ekpenyong, B.N., 2021. Risk perception of COVID-19 

among sub-Sahara Africans: a web-based comparative survey of local and diaspora residents. BMC public 

health, 21(1), pp.1-13. 

29. Hasmuk, K., Sallehuddin, H., Tan, M.P., Cheah, W.K., Ibrahim, R. and Chai, S.T., 2020. The long term care 

COVID-19 situation in Malaysia. International Long-Term Care Policy Network. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 October 2023                   doi:10.20944/preprints202310.1267.v1

https://doi.org/10.20944/preprints202310.1267.v1


 11 

 

30. Karim, W., Haque, A., Anis, Z. and Ulfy, M.A., 2020. The movement control order (mco) for covid-19 crisis 

and its impact on tourism and hospitality sector in Malaysia. International Tourism and Hospitality 

Journal, 3(2), pp.1-7. https://doi.org/10.37227/ithj-2020-02-09. 

31. Abid, A., Shahzad, H., Khan, H.A., Piryani, S., Khan, A.R. and Rabbani, F., 2022. Perceived risk and distress 

related to COVID-19 in healthcare versus non-healthcare workers of Pakistan: a cross-sectional study. 

Human Resources for Health, 20(1), pp.1-13. https://doi.org/10.1186/s12960-022-00705-4. 

32. Asefa, A., Qanche, Q., Hailemariam, S., Dhuguma, T. and Nigussie, T., 2020. Risk perception towards 

COVID-19 and its associated factors among waiters in selected towns of Southwest Ethiopia. Risk 

Management and Healthcare Policy, 13, p.2601. https://doi.org/10.2147/rmhp.s276257. 

33. Eboreime, E., Iyamu, I., Afirima, B., Okechukwu, E.F., Kibombwe, G.I., Oladele, T., Tafuma, T., Badejo, 

O.O., Ashiono, E., Mpofu, M. and Oladele, E.A., 2021. COVID-19 risk perception among residents of seven 

sub-Saharan African countries: socio-demographic correlates and predicted probabilities. The Pan African 

Medical Journal, 39. https://doi.org/10.11604/pamj.2021.39.227.28193. 

34. Huynh, T.L.D., 2020b. Data for understanding the risk perception of COVID-19 from Vietnamese sample. 

Data in brief, 30, p.105530. https://doi.org/10.1016/j.dib.2020.105530. 

35. Tian, C., Lovrics, O., Vaisman, A., Chin, K.J., Tomlinson, G., Lee, Y., Englesakis, M., Parotto, M. and Singh, 

M., 2021. Risk factors and protective measures for healthcare worker infection during highly infectious 

viral respiratory epidemics: a systematic review and meta-analysis. Infection Control & Hospital 

Epidemiology, pp.1-102. https://doi.org/10.1017/ice.2021.18. 

36. Manyaapelo, T., Mokhele, T., Sifunda, S., Ndlovu, P., Dukhi, N., Sewpaul, R., Naidoo, I., Jooste, S., Tlou, 

B., Moshabela, M. and Mabaso, M., 2021. Determinants of Confidence in Overall Knowledge About 

COVID-19 Among Healthcare Workers in South Africa: Results From an Online Survey. Frontiers in Public 

Health, 9, p.440. https://doi.org/10.3389/fpubh.2021.614858. 

37. Reddy, S.P., Sewpaul, R., Mabaso, M., Parker, S., Naidoo, I., Jooste, S., Mokhele, T., Sifunda, S. and Zuma, 

K., 2020. South Africans’ understanding of and response to the COVID-19 outbreak: an online survey. 

Available at SSRN 3576939. https://doi.org/10.7196/SAMJ.2020.v110i9.14838. 

38. Migisha, R., Ario, A.R., Kwesiga, B., Bulage, L., Kadobera, D., Kabwama, S.N., Katana, E., Ndyabakira, A., 

Wadunde, I., Byaruhanga, A. and Amanya, G., 2021. Risk perception and psychological state of healthcare 

workers in referral hospitals during the early phase of the COVID-19 pandemic, Uganda. BMC psychology, 

9(1), pp.1-9. 

39. Statistics South Africa. Mid-year Population Estimates (2020). Stats SA. Pretoria (2020). Available online at: 

http://www.statssa.gov.za/publications/P0302/P03022020.pdf. 

40. Puci, M.V., Nosari, G., Loi, F., Puci, G.V., Montomoli, C. and Ferraro, O.E., 2020, December. Risk perception 

and worries among health care workers in the COVID-19 pandemic: Findings from an Italian survey. In 

Healthcare (Vol. 8, No. 4, p. 535). Multidisciplinary Digital Publishing Institute. 

41. Korn, E.L. and Graubard, B.I., 2011. Analysis of health surveys. John Wiley & Sons. 

42. Munoz, E. and Morelli, S., 2021. kmr: A command to correct survey weights for unit nonresponse using 

groups’ response rates. The Stata Journal, 21(1), pp.206-219. https://doi.org/10.1177/1536867x211000025 

43. Garzaro, G., Clari, M., Ciocan, C., Grillo, E., Mansour, I., Godono, A., Borgna, L.G., Sciannameo, V., Costa, 

G., Raciti, I.M. and Bert, F., 2020. COVID-19 infection and diffusion among the healthcare workforce in a 

large university-hospital in northwest Italy. La Medicina del Lavoro, 111(3), p.184. 

https://doi.org/10.23749/mdl.v111i3.9767. 

44. Lai, C.C., Shih, T.P., Ko, W.C., Tang, H.J. and Hsueh, P.R., 2020a. Severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) and coronavirus disease-2019 (COVID-19): The epidemic and the challenges. 

International journal of antimicrobial agents, 55(3), p.105924. 

https://doi.org/10.1016/j.ijantimicag.2020.105924. 

45. Lai, X., Wang, M., Qin, C., Tan, L., Ran, L., Chen, D., Zhang, H., Shang, K., Xia, C., Wang, S. and Xu, S., 

2020b. Coronavirus disease 2019 (COVID-2019) infection among health care workers and implications for 

prevention measures in a tertiary hospital in Wuhan, China. JAMA network open, 3(5), pp.e209666-

e209666. https://doi:10.1001/jamanetworkopen.2020.9666. 

46. 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. and Kwon, S., 2020. Risk of COVID-19 among front-line health-care workers and the general 

community: a prospective cohort study. The Lancet Public Health, 5(9), pp.e475-e483. 

https://doi.org/10.1016/S2468-2667(20)30164-X. 

47. Bangalee, V. and Suleman, F., 2020. Access considerations for a COVID-19 vaccine for South Africa. South 

African Family Practice, 62(1). https://doi.org/10.4102/safp.v62i1.5152. 

48. Dukhi, N., Mokhele, T., Parker, W.A., Ramlagan, S., Gaida, R., Mabaso, M., Sewpaul, R., Jooste, S., Naidoo, 

I., Parker, S. and Moshabela, M., 2021. Compliance with lockdown regulations during the COVID-19 

pandemic in South Africa: Findings from an online survey. The Open Public Health Journal, 14(1). 

https://doi.org/10.2174/1874944502114010045. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 October 2023                   doi:10.20944/preprints202310.1267.v1

https://doi.org/10.20944/preprints202310.1267.v1


 12 

 

49. Rispel, L. 2018. South Africa’s universal health care plan falls short of fixing an ailing system. The 

Conversation. Available from: http://theconversation.com/south-africas-universal-health-care-plan-falls-

short-offixing-an-ailing-system-99028 (Accessed 20th February 2022). 

50. World Bank 2019. The World Bank in South Africa. Available from: 

https://www.worldbank.org/en/country/southafrica/overview (Accessed 20th February 2022). 

51. Carlitz, R.D. and Makhura, M.N., 2021. Life under lockdown: Illustrating tradeoffs in South Africa’s 

response to COVID-19. World development, 137, p.105168. https://doi.org/10.1016/j.worlddev.2020.105168 

52. Maslo, C., Messina, A., Laubscher, A., Toubkin, M., Sitharam, L., Feldman, C. and Richards, G.A., 2021. 

COVID-19: A comparative study of severity of patients hospitalized during the first and the second wave 

in South Africa. MedRxiv. https://doi.org/10.1101/2021.05.11.21257033. 

53. Shreve, C., Fordham, M., Anson, S., Watson, H., Hagen, K., Wadhwa, K. and Karanci, N., 2014. Report on 

risk perception and preparedness. TACTIC project, North Umbria University. 

54. Van der Linden, S., 2014. On the relationship between personal experience, affect and risk perception: The 

case of climate change. European journal of social psychology, 44(5), pp.430-440. 

https://doi.org/10.1002/ejsp.2008  

55. Samadipour, E. and Ghardashi, F., 2020. Factors influencing Iranians' risk perception of Covid-19. Journal 

of Military Medicine, 22(2), pp.122-9. 

56. Lin, C.Y., Peng, Y.C., Wu, Y.H., Chang, J., Chan, C.H. and Yang, D.Y., 2007. The psychological effect of 

severe acute respiratory syndrome on emergency department staff. Emergency Medicine Journal, 24(1), 

pp.12-17. http://dx.doi.org/10.1136/emj.2006.035089. 

57. Lehmann, M., Bruenahl, C.A., Löwe, B., Addo, M.M., Schmiedel, S., Lohse, A.W. and Schramm, C., 2015. 

Ebola and psychological stress of health care professionals. Emerging infectious diseases, 21(5), p.913. 

https://doi.org/10.3201%2Feid2105.141988. 

58. WHO. 2020b. COVID-19 global communication and community engagement strategy, December 2020-May 

2021: Interim guidance, 23 December 2020. World Health Organisation. 

59. Hasmuk, K., Sallehuddin, H., Tan, M.P., Cheah, W.K., Ibrahim, R. and Chai, S.T., 2020. The long term care 

COVID-19 situation in Malaysia. International Long-Term Care Policy Network. 

60. Karim, W., Haque, A., Anis, Z. and Ulfy, M.A., 2020. The movement control order (mco) for covid-19 crisis 

and its impact on tourism and hospitality sector in Malaysia. International Tourism and Hospitality 

Journal, 3(2), pp.1-7. https://doi.org/10.37227/ithj-2020-02-09. 

61. Dillard, J.P., Tian, X., Cruz, S.M., Smith, R.A. and Shen, L., 2021. Persuasive messages, social norms, and 

reactance: A study of masking behavior during a COVID-19 campus health campaign. Health 

communication, pp.1-11. 

62. WHO. 2022b. WHO Coronavirus (COVID-19) Dashboard: South Africa. Available from: 

https://covid19.who.int/region/afro/country/za (Accessed on 4th February 2022). 

63. Alsharawy, A., Spoon, R., Smith, A. and Ball, S., 2021. Gender differences in fear and risk perception during 

the COVID-19 pandemic. Frontiers in psychology, p.3104. https://doi.org/10.3389/fpsyg.2021.689467. 

64. Bettinsoli, M.L., Di Riso, D., Napier, J.L., Moretti, L., Bettinsoli, P., Delmedico, M., Piazzolla, A. and Moretti, 

B., 2020. Mental health conditions of Italian healthcare professionals during the COVID-19 disease 

outbreak. Applied Psychology: Health and Well-Being, 12(4), pp.1054-1073. 

https://doi.org/10.1111/aphw.12239. 

65. Simione, L. and Gnagnarella, C., 2020. Differences between health workers and general population in risk 

perception, behaviors, and psychological distress related to COVID-19 spread in Italy. Frontiers in 

psychology, p.2166. https://doi.org/10.31234/osf.io/84d2c. 

66. Taghrir, M.H., Borazjani, R. and Shiraly, R., 2020. COVID-19 and Iranian medical students; a survey on 

their related-knowledge, preventive behaviors and risk perception. Archives of Iranian medicine, 23(4), 

pp.249-254. https://doi.org/10.34172/aim.2020.06. 

67. Broche-Pérez, Y., Fernández-Fleites, Z., Jiménez-Puig, E., Fernández-Castillo, E. and Rodríguez-Martin, 

B.C., 2020. Gender and fear of COVID-19 in a Cuban population sample. International Journal of Mental 

Health and Addiction, pp.1-9. https://doi.org/10.1007/s11469-020-00343-8. 

68. Fitzpatrick, K.M., Harris, C. and Drawve, G., 2020. Fear of COVID-19 and the mental health consequences 

in America. Psychological trauma: theory, research, practice, and policy, 12(S1), p.S17. 

https://doi.org/10.1037/tra0000924. 

69. Galasso, V., Pons, V., Profeta, P., Becher, M., Brouard, S. and Foucault, M., 2020. Gender differences in 

COVID-19 attitudes and behavior: Panel evidence from eight countries. Proceedings of the National 

Academy of Sciences, 117(44), pp.27285-27291. https://doi.org/10.1073/pnas.2012520117. 

70. Liu, S., Lithopoulos, A., Zhang, C.Q., Garcia-Barrera, M.A. and Rhodes, R.E., 2021. Personality and 

perceived stress during COVID-19 pandemic: Testing the mediating role of perceived threat and efficacy. 

Personality and Individual differences, 168, p.110351. https://doi.org/10.1016/j.paid.2020.110351. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 October 2023                   doi:10.20944/preprints202310.1267.v1

https://doi.org/10.20944/preprints202310.1267.v1


 13 

 

71. Park, C.L., Russell, B.S., Fendrich, M., Finkelstein-Fox, L., Hutchison, M. and Becker, J., 2020. Americans’ 

COVID-19 stress, coping, and adherence to CDC guidelines. Journal of general internal medicine, 35(8), 

pp.2296-2303. https://doi.org/10.1007/s11606-020-05898-9. 

72. Zhu, Z., Xu, S., Wang, H., Liu, Z., Wu, J., Li, G., Miao, J., Zhang, C., Yang, Y., Sun, W. and Zhu, S., 2020. 

COVID-19 in Wuhan: immediate psychological impact on 5062 health workers. MedRxiv. 

https://doi.org/10.1101/2020.02.20.20025338. 

73. Richards, H.L., Wormald, A., O’Dwyer, A., Najt, P., Eustace, J., O’Connor, K., McKiernan, M., O’Dea, E., 

Burke, P. and Fortune, D.G., 2022. Healthcare Workers Beliefs about COVID-19; a Longitudinal, Mixed 

Methods Analysis. Psychology, Health & Medicine, pp.1-14. 

https://doi.org/10.1080/13548506.2022.2032773. 

74. Neville, F.G., Templeton, A., Smith, J.R. and Louis, W.R., 2021. Social norms, social identities and the 

COVID-19 pandemic: Theory and recommendations. Social and Personality Psychology Compass, 15(5), 

p.e12596. https://doi.org/10.1111/spc3.12596. 

75. Spears, R., 2021. Social influence and group identity. Annual Review of Psychology, 72, pp.367-390. 

https://doi.org/10.1146/annurev-psych-070620-111818. 

76. Reicher, S., Ratzon, R., Ben-Sahar, S., Hermoni-Alon, S., Mossinson, D., Shenhar, Y., Friger, M., Lustig, Y., 

Alroy-Preis, S., Anis, E. and Sadetzki, S., 2021. Nationwide seroprevalence of antibodies against SARS-

CoV-2 in Israel. European journal of epidemiology, 36(7), pp.727-734. https://doi.org/10.1007/s10654-021-

00749-1. 

77. Asnakew, Z. and Kerebih Asrese, M.A., 2020. Community risk perception and compliance with preventive 

measures for COVID-19 pandemic in Ethiopia. Risk Management and Healthcare Policy, 13, p.2887. 

https://doi.org/10.2147/rmhp.s279907. 

78. Glazier, R.A., 2021. Making human connections in online teaching. PS: Political Science & Politics, 54(1), 

pp.175-176. https://doi.org/10.1017/s1049096520001535. 

79. Nino, M., Harris, C., Drawve, G. and Fitzpatrick, K.M., 2021. Race and ethnicity, gender, and age on 

perceived threats and fear of COVID-19: Evidence from two national data sources. SSM-population health, 

13, p.100717. https://doi.org/10.1016/j.ssmph.2020.100717. 

80. Phaswana-Mafuya, N., Shisana, O., Jassat, W., Baral, S.D., Makofane, K., Phalane, E., Zuma, K., Zungu, N. 

and Chadyiwa, M., 2021. Understanding the differential impacts of COVID-19 among hospitalised patients 

in South Africa for equitable response. South African Medical Journal, 111(11), pp.1084-1091. 

https://hdl.handle.net/10520/ejc-m_samj_v111_n11_a20. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 

of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 

disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 

products referred to in the content. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 October 2023                   doi:10.20944/preprints202310.1267.v1

https://doi.org/10.20944/preprints202310.1267.v1

