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Objectives  In Saudi Arabia, more than 100, 000 cases of COVID-19 have been 
reported, and more than 4,000 in Al Hofuf to date. Dental healthcare personnel are at 
a higher risk of COVID-19 due to their exposure to saliva, blood, and aerosol/droplet 
during their daily practice. Their perceptions of COVID-19 drive their behaviors.
Materials and Methods  A cross-sectional online survey to assess COVID-19 related 
perceptions and possible disparities between them.
Statistical analysis  Data were analyzed using the Statistical Package for the Social 
Science, version 23 (IBM SPSS). Descriptive analyses were performed using frequencies 
and percentages for categorical variables, mean and (± SD) for numerical variables. 
Bivariate analyses were assessed using t-test and one-way ANOVA, with a 95% confi-
dence interval (CI).
Results  With a response of 75% (150), results showed that there were percep-
tional disparities: students and technical staff perceived more barriers to preven-
tive measures compared to faculties with a mean difference of (−0.145 SD ± 0.580,  
p = 0.802, CI −1.29 / 1.00 and −2.433, SD ± 0.94, p = 0.010), respectively. This was also 
shown in threat perception with a mean difference of (2.525, SE ± 0.917, CI 0.71/4.34,  
p = 0. 0.007). Students perceived more threat than clerks did with a mean difference 
of (1.281, SE ± 0.569, CI − 0.16 / 2.41, p = 0.026), while clerks perceived less threat 
than the technical staff with a mean difference of (−2.790, SE ± 0.860, CI −4.49 /−1.09,  
p = 0.001).
Conclusions  There was a clear disparity in the perceptions among the different cat-
egories of participants. More emphasis on the training and preparedness of the dental 
healthcare personnel is required.
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Introduction
The World Health Organization (WHO) declared the 
Coronavirus disease 2019 (COVID-19) as a pandemic with sig-
nificant mortality and morbidity.1 An epidemic means the virus 
should be new, have wide geographic distribution, and spread 
via human-to-human transmission in an explosive outbreak.2

Symptoms caused by SARS-CoV-2 transmission begin with 
an immense viral load within the respiratory tract secretions 
and manifests as typical pneumonia or acute respiratory dis-
tress syndrome (ARDS), including fever, dry cough, and myal-
gia. Furthermore, nausea, diarrhea, reduced sense of smell, 
and abnormal taste sensation could also present.3,4

Virus transmission is by air, direct contact from person to 
person, through surfaces that had been contaminated, and 
respiratory droplets and aerosols produced when an infected 
person coughs or sneezes.5 The faecal-oral route might also 
be a mode of transmission.6

Aerosols are particles formed by solid or liquid parti-
cles dispersed and suspended in the air; they may contain 
microorganisms and other components. The particles in a 
bioaerosol are generally small in diameter; however, larger 
sizes (1.0–5.0 μm) remain typically in the air, whereas larger 
particles are deposited on the surfaces remain for hours.7,8

Droplets of saliva are discharged by sneezing or coughing, 
and their particle size is generally 1 to 5 mm. They spread 
in the space for approximately 1 to 2 m from the source of 
infection.8 The possibility of 2019-nCoV to infect the salivary 
glands was demonstrated by Chin et al.9

Dental healthcare personnel (DHCP) (dentists, dental stu-
dents, dental assistants, dental technicians, administrators 
and receptionists) are at high-risk of infection due to their 
exposure to saliva, blood, and aerosol/droplet production 
during the majority of dental procedures.10,11 Aerosols mix 
with the saliva of the patient, which become airborne; thus, 
the risk of transmitting the COVID-19 to the dentists and 
patients becomes exceptionally high.10,11

Healthcare workers are deeply affected by the COVID-19 
pandemic. For example, in Italy, more than 13,000 healthcare 
workers were affected by the death of 165 medical doctors, 
including dentists.11,12 DHCP need to update their knowledge 
and skills regarding infection control and follow the pro-
tocols recommended by the relevant authorities to protect 
themselves and their patients against infections.

Due to the lack of standard guidelines for the prepared-
ness of dental clinics and personnel, dental care provision 
has significantly decreased or completely stopped in several 
affected countries, including Saudi Arabia. This also increased 
the burden on hospitals’ emergency departments, which was 
already struggling with the pandemic. This lack of guidelines 
can also increase nosocomial infections.13

In Saudi Arabia, more than 100, 000 cases of COVID-19 
have been reported, and more than 4,000 in Al Hufuf to date.14 
The dental practices have been instructed by the authorities 
to carry out only emergency treatment of patients that obvi-
ate aerosol production.15

Health psychological models commonly employed to 
explain, predict and facilitate health behaviors contain a wide 

variety of components. There is evidence that the efficacy 
and effectiveness of interventions to promote health behav-
ior change, depending on the use of behavioral models.16,17

The health belief model (HBM) is considered among psy-
chosocial models of health-related behavior as the most 
frequently used and significantly related to health behav-
iors. It is principally developed to explain an individual's 
health actions under conditions of uncertainty.16 HBM has 
most commonly been employed in the context of health 
service issues and compliance with medical treatment.16 It 
has been a positive tool, and can almost certainly be used 
to imply a more significant future effect on health behavior 
change.17

To combat an outbreak, DHCP should be aware of recent 
developments, especially those related to public health, and 
make efforts to prevent the transmission of such diseases. 
Some studies indicate the importance of improving health-
care workers’ COVID-19 knowledge training programs on 
infection control.18

Hence, the present study among DHCP in King Faisal 
University (KFU) dental polyclinic was undertaken to assess 
the level of COVID-19 related perceptions and possible dis-
parities between the DHCP categories.

Materials and Methods
A cross-sectional online survey was conducted between 
March 3 to April 14, 2020, among DHCP at the College of 
Dentistry KFU. All DHCP members were invited to par-
ticipate via their WhatsApp groups. On accessing the link 
(https://forms.gle/D3VhQgQVEirFH3gF6), there are stan-
dardized instructions about the aim of the study, and pro-
cedures to complete the survey. By submitting the form, 
the participant is considered to be providing consent to 
the study. The survey was secured as not to be taken twice 
from the same electronic device. Anonymity and confi-
dentiality were assured by way of no gathering of personal 
information. The questionnaire was available in both lan-
guages, Arabic and English. This study obtained approval 
from the Research Ethics Committee at the College of  
Dentistry KFU.

Data Collection
The survey instrument was based on HBM constructs of 
self-efficacy, perceived threat to COVID-19, as well as total 
benefits from and barriers to the preventive measures.19 
Besides sociodemographic characteristics, health-related 
information and COVID-19 related history were collected. 
Respondents completed subscales assessing the HBM con-
structs. All items were rated on five-point Likert's scales 
(from strongly disagree to strongly agree) and were summed 
to create HBM constructs

Measures
The threat to COVID-19 was measured by the sum of per-
ceived susceptibility and perceived severity. A sum variable 
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“perceived threat to COVID-19” (Cronbach’s α 70.6%) was 
constructed from the two items and was dichotomized on 
the mean score (12.91, S.E. ± 0.235). Four items measured 
total benefits of the following preventive measures: “hand 
hygiene will always prevent me from getting COVID-19”; 
“I feel safer through hand hygiene”; “the social distancing 
prevents me from getting COVID-19”; “I feel safer by social 
distancing.” A sum variable “total benefits of preventive mea-
sures COVID-19” (Cronbach’s α 57.5%) was constructed from 
the four items and dichotomized on the mean score (17.77, 
S.E. ± 0.157).

Four items measured total barriers to the following pre-
ventive measures: “my hands hurt when I do hand hygiene”; 
“I always forget hand hygiene”; “I feel bad with social distanc-
ing”; “I always forget social distancing.” A sum variable “total 
barriers to preventive measures COVID-19” (Cronbach’s  
α 49.3%) was constructed from the two items and dichoto-
mized on the mean score (15.33, S.E. ±0.235).

Five items measured self-efficacy to prevent COVID-19: 
“maintaining good health is an important part of my life”;  
“I think I am a person who cares well for his general  
health”; “ I think it is important for me to have good general 
health”; “I think it is important for me to avoid infectious dis-
eases”; “I think I am a person who takes correct health measures.”  
A sum variable “self-efficacy to prevent COVID-19” 
(Cronbach’s α 64.1%) was constructed from the two items 
and dichotomized on the mean score (22.59, S.E. ± 0.13.7).

Data Analysis
We analyzed data using the Statistical Package for the Social 
Science, version 23 (IBM SPSS). We performed descriptive 
analyses using frequencies and percentages for categori-
cal variables and mean and (± SD) for numerical variables. 
Bivariate relationships between the dependent variables and 
independent variables were assessed using t-test and one-
way ANOVA, with 95% confidence interval (CI); a two-sided 
significance level of ≤ 5% was implied for all analyses.

Results
Sample Profile
A total of (150) individuals participated in the survey with a 
mean age of 28.35 years (SD ± 9.8), students 21.5 years (SD ± 
2.3), clerks 30.8 years (SD ± 5.3), technical staff 28.7 years (SD 
± 5.0) and faculties 46.3 years (SD ± 7.0). Males represented 
most of the participants, 61% (92); slightly less than half had 
university or higher education, 48.7% (73). Students formed 
almost 50.7% (76) of the participants, followed by clerks 23% 
(35), faculties 16% (24), and technical staff 10% (15). Saudis 
formed the majority 84% (126), with almost all having no 
history of travelling during the past 14 days, 98.7% (148) 
(►Fig. 1).

Regarding reported health status, most of the participants 
perceived having good health status 84% (126), reported no 
medical consultation in the past month 88% (132), no respi-
ratory symptoms 84% (126), and no organic/mental illness 
94% (141). Almost all the participants reported no relation 
neither with COVID-19 infection nor with anyone with 
COVID-19 infection, 99.3% (149) (►Fig. 2).

Most of the participants (60%) perceived high self- 
efficacy. Technical staff scored the highest score (73.3%), 
followed by faculties (70.8%), clerks (62.9%), and students 
scored the least (52.6%). These results show the effect of the 
decreased score by the students on the total sample score. 
Most of the faculties scored the highest perceived threat 
of COVID-19 (66.7%), followed by students (50%), clerks 
(45.7%), and then technical staff (33.3%), while half (50%) 
of the total sample perceived the threat. The weak score in 
relation to the perceived threat of all staff members com-
pared with the faculties was evident. Most of all types of 
staff members scored high in the benefits of preventive 
measures against COVID-19, ranging from 62.9% to 70.8%, 
with the faculties having the highest score. Less than half 
of the clerks (45.7%) perceived barriers to preventive mea-
sures COVID-19, followed by faculties, with exactly half of 
them (50%) perceiving barriers, more than half (57.9%) of 
the students, and most (73.3%) technical staff, scoring the 

Fig. 1  Percentages distribution of the sociodemographic characteristics of the participants
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highest percentages. The latter two groups strongly affected 
the total sample (55.3%) score perceiving barriers (►Fig. 3).

By conducting one-way ANOVA, the results showed that 
there were different mean scores in each category of posi-
tion within the HBM constructs. There was no violation of 
the assumption of homogeneity of the variance, as there 
was no significance. In the sum of squares table, it is clear 
that there is a statistically significant difference in the threat 
constructs, while a difference in total barriers exists, even 
though not statistically significant.

Multiple comparisons (least significant difference [LSD]) 
showed that faculties statistically significantly perceived 
more barriers than technical staff, with a mean difference 
of (−2.43, S.E. ± 0.93, CI −4.28 / 0.58, p = 0.01). The table 
also shows students perceived more threat than clerks did, 
with a mean difference of (1.281, S.E. ± 0.57, CI − 0.16 / 2.41,  
p = 0.026), as well as between technical staff and faculties, 
with a mean difference of (2.53, S.E. ± 0.917, CI 0.71 / 4.34,  
p = 0. 0.007). Also, clerks perceived threat more than the 
technical staff, with a mean difference of (−2.790, SE ± 0.86, 
CI −4.49 / − 1.09, p = 0.001) (►Table 1).

Discussion
Several epidemics (H1N1, H5N1, SARS, and MERS) have 
affected the world in the past and were successfully tack-
led with many types of research.20 The COVID-19 pandemic 
has become one of the central health crises of the world 
recently. The pandemic has affected peoples' lives and the 
responses required such as quarantining of entire com-
munities and social distancing, which abruptly changed 
daily life. Healthcare professionals, including DHCP who 
are in the frontlines and in contact with the infected 
patients, subject themselves to infection and deaths from  
COIVD-19.21,22

Explanations for the preparedness of DHCP without con-
tracting COVID-19 may include the study of the behavior of 
DHCP, which is determined by perceived self-efficacy, threat 
and perceived barriers and benefits using HBM.17,23 Ideally, 
DHCP is expected to have a good understanding of the risk 
of COVID-19 at the workplace and about the preventive mea-
sures for reducing risk. However, this study found dispari-
ties among the categories of DHCP. Maintaining an adequate 

Fig. 2  Percentages distribution of reported health-related aspects

Fig. 3  Distribution of health belief model (HBM) constructs high score among position categories
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healthcare workforce in this crisis requires not only the ade-
quate number of personnel but also maximizing the ability of 
each clinician to care for patients.

It is crucial to assess the perception of DHCP toward COVID-
19. Perceptions drive behavioral responses, both in general 
and concerning health behaviors such as complying with the 
preventive measures. Moreover, following a change in behav-
ior, people tend to adjust their perception of risk downward.24

To the best of our knowledge, the present study is the 
first of its kind in Saudi Arabia to measure the perceived 
COVID-19 related preventive measures among DHCP using 
HBM. The overall response rate of 150 received out of  
200 questionnaires forwarded online was 75% and is consid-
ered acceptable for online surveys.25

In this study, there was an apparent discrepancy between 
the DHCP in almost all HBM constructs. The lowest category 
scoring high self-efficacy was the students, followed by the 
clerks. This might not be adequate concerning their role as 

future dentists and promoters of oral health. A study found 
that self-efficacy was positively associated with academic 
and clinical performance among dental students.26,27 This 
also might direct attention to the training programs’ con-
tents to prepare students for their expected role. A study 
concluded that current undergraduate dental curricula do 
not adequately prepare dentists for the role of oral health 
promoters.28 Another study found that the introduction of 
an innovative oral health curriculum is a useful approach for 
teaching health profession students.29

The technical staff members, including the dentists, 
scored the lowest perceived threat of COVID-19. It was 
also evident that there was a significant disparity between  
the faculty members and the other categories regarding the 
threat. There might be a need to address, more clearly, the 
misconceptions and attitudes toward COVID-19.30

The disparity was evident in the perceived barriers, as a 
high percentage of technical staff and clerks perceived high 

Table 1   HBM constructs’ mean comparison among position categories (ANOVA)

Categories Mean (SD) S.E. 95% CI Between- 
component 
variance

Self-efficacy Students 22.4 (1.6) 0.2 22.1/22.8

Clerks 22.8 (1.3) 0.2 22.4/23.3

Technical staff 22.7 (1.9) 0.5 21.6/23.7

Faculties 22.7 (2.2) 0.4 21.8/23.6

Total 22.6 (1.7) 0.1 22.3/22.7

Model Fixed effects 1.7 0.1 22.3/22.7

Random effects 0.1a 22.2a/23.0a –0.04

Total benefits Students 17.8 (1.6) 0.2 17.4/18.1

Clerks 17.9 (1.8) 0.3 17.31/18.5

Technical staff 16.9 (2.5) 0.7 15.5/18.33

Faculties 18.1 (2.5) 0.5 17.0/19.2

Total 17.8 (1.9) 0.2 17.5/18.1

Model Fixed effects 1.9 0.2 17.5/18.1

Random effects 0.2 17.2/18.4 0.03

Total barriers Students 15.2 (2.9) 0.3 14.5/15.9

Clerks 15.3 (2.3) 0.4 14.6/16.1

Technical staff 14.1 (2.6) 0.7 12.6/15.5

Faculties 16.5 3.349 0.7 15.1/17.9

Total 15.3 (2.9) 0.2 14.86/15.8

Model Fixed effects (2.8) 0.2 14.9/15.8

Random effects 0.4 14.0/16.7 0.35

Threat Students 13.2 (2.7) 0.3 12.6/13.8

Clerks 11.9 (3.4) 0.6 10.8/13.1

Technical staff 14.7 (2.4) 0.6 13.4/16.1

Faculties 12.2 (2.2) 0.5 11.3/13.2

Total 12.9 (2.9) 0.2 12.5/13.4

Model Fixed effects (2.8) 0.2 12.5/13.4

Random effects 0.6 11.1/14.7 0.80

Abbreviations: HBM, health belief model; SD, standard deviation.
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barriers to preventive measures. Setting up good infection 
control practices in educational institutions is crucial in 
shaping future health professionals.

Barriers to preventive measures might lead to inade-
quate adherence with standard precaution measures. This 
is reflected in a study among dental school students in Iran, 
which found that there are complex and intertwined barriers 
of standard practice adherence.31 Another study found overall 
low understanding of precautions among medical students.32 
Furthermore, a study in Egypt found that the performance 
of healthcare workers was poor for universal blood precau-
tions.33 Recommendations of comprehensive education and 
empowering of DHCP toward oral health to ensure adequate 
care was recommended through the adoption of training 
programs with particular behavioral goals and right instruc-
tional strategies.34,35

Conclusion
This study has demonstrated that DHCP from KFU have a 
reasonable self-efficacy of COVID-19 and its transmission 
modes, while the faculty staff were significantly better than 
the others. As the world is currently experiencing a signifi-
cant threat from the COVID-19 pandemic, which will rever-
berate well into the future, assessment of the perceptions of 
DHCP related to the disease is critical to identify knowledge 
gaps, and formulate and institute standardized, best practice 
guidelines against COVID-19 spread.

Limitations and Strengths
The major strength of this study is the use of HBM which is 
health behavior-focused, and there is evidence that the effec-
tiveness of interventions to promote health behavior change 
and improve health outcomes could depend on the use of this 
model.36 Another strength is that this study is based on HBM, 
enabling analysis and comparison with other studies using 
the model to explain health behavior.

The study has some limitations. First, a cross-sectional 
study provided a quick snapshot view, and hence cause- 
effect relationship cannot be ascertained. Second, the self- 
selection bias due to voluntary participation and  
information bias (social desirability) might have affected 
the results. Third, the possible confounding factors such as 
knowledge were not accounted and adjusted for in the anal-
ysis, which may have distorted the results. Therefore, the 
results of this study should be read, interpreted, and gen-
eralized cautiously. Finally, the theoretical constructs that 
constitute the HBM are broadly defined; furthermore, the 
HBM does not specify how constructs of the model interact 
with one another. Consequently, different operationalization 
of the theoretical constructs may not be strictly comparable 
across studies.37
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