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Aims Dentists are at high risk of occupational exposure to aerosols, droplets, and droplet/
aerosol particles emitted from patients’ mouths during treatment. Therefore, it is natural for 
dentists to experience a level of fear in the context of the COVID-19 pandemic. The present 
study aimed to evaluate the association between fear induced by the COVID-19 epidemic and 
stress and anxiety scores among dental students.
Instrument & Methods The present cross-sectional study was conducted in June 2020 among 
the dental students in Ahvaz, Iran. The standard questionnaire DASS-21 and fear of COVID-19 
were used for assessment. The questionnaire was designed on the website https://survey.
porsline.ir. A convenience sample of 229 dental students of Ahvaz Jundishapur University of 
Medical Sciences completed the questionnaire. ANCOVA analysis was used to compare the mean 
scores of four components in different groups, and MANCOVA analysis was used to measure the 
effect of fear induced by COVID-19 on stress, anxiety, and depression scores, simultaneously. 
Findings More than 70% of students were normal in stress, anxiety, and depression. Mental 
health disorders, social support, and media pressure caused by COVID-19 had a significant 
relationship with the level of depression and stress scores (p<0.05). Likewise, multivariate 
analysis showed that the level of fear caused by COVID-19 triggered a significant effect on the 
score of anxiety, depression, and stress (p=0.001).
Conclusion The analysis showed that the scores of anxiety, depression, stress, and some 
other characteristics, including the COVID-19 induced media pressure, are directly associated 
with the degree of fear of COVID-19. Since fear of disease causes a psychological reaction and 
threatens mental health, and might make coping with the disease more difficult, promising 
fear-reduction strategies are recommended during the COVID-19 pandemic mental health for 
dental students.
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Introduction 
Coronavirus disease 2019 (COVID-19) is an 
infectious disease first recognized in Wuhan (Hubei 
Province, China) in late 2019 [1]. The origin of 
COVID-19 was a new genetically modified virus from 
the coronavirus family called SARS-CoV-2, which 
was referred to as COVID-19 [1]. The pandemic has 
spread throughout Asia, Europe, Australia, United 
States, and Africa [2]. COVID-19 is recognized as a 
global threat to human health [3]. The disease is 
transmitted to humans through intermediate hosts 
such as bats [4]. However, there is still much more to 
know about the actual route of transmission [5]. 
COVID-19 causes severe respiratory infections in 
humans and is usually transmitted through person-
to-person contact via hands, saliva, nasal secretions, 
droplets, and contact with contaminated surfaces. 
The average incubation period for COVID-19 is 
varied from 4 to 14 days [6]. The most common 
clinical manifestations of COVID-19 are cough, fever, 
and dyspnea. Similarly, the loss of taste and/or smell 
and diarrhea are recognized as the symptoms of 
COVID-19 [7]. Pathogenic mechanisms of the virus, 
the extent of the outbreak, and the high mortality 
level of COVID-19 may influence the mental health of 
individuals at different layers of society, including 
patients, health care personnel, families, children, 
and students [8-10]. The disease may be associated 
with anxiety, depression, and stress [2]. Dentists have 
always been at the forefront of the spread of 
pathogens, especially in dental emergency clinics. 
So, the anxiety and fear of infection due to the 
COVID-19 pandemic among the dentists may be 
increased, especially in the dental offices [11]. 
Dentists are exposed to aerosols, droplets, and 
droplet/aerosol particles emitted during mouth 
breathing, so they are at high risk for serious 
infection from patients and can potentially spread 
the disease to family and other patients. Therefore, it 
is natural for dentists to experience a level of fear in 
the context of the COVID-19 pandemic [6, 12, 13]. 
University students are also susceptible to 
psychological symptoms during the COVID-19 
outbreak. In the early phase of the COVID-19 
outbreak, the closure of universities was one of the 
first and fundamental confinement measures [14]. 
The results of a study conducted on more than 7,000 
students in China during the COVID-19 outbreak 
showed that about 24.9% of students experienced 
anxiety, of which about 9% had severe anxiety [15]. 
Since dental students are dealing with aerosol-
generating procedures, they may be negatively 
affected by the fear of being infected by COVID-19 
[16]. Fear is a natural and adaptive response to threat 
and danger, but when threat is continuous and 
ambiguous like the COVID-19 pandemic, fear can 
become chronic and overwhelming, i.e., leading to 
major health problems and enduring challenges for 

disease control [17]. The COVID-19 outbreak has 
greatly changed people's daily lives and global 
public health [18]. The present study aimed to 
evaluate the association between fear induced by 
the COVID-19 epidemic and the scores of stress and 
anxiety in dental students, which can be dynamic in 
planning and developing mental health strategies. 
 
Instrument and Methods 
This cross-sectional study was conducted in June 
2020. A text message (SMS) was sent to all 420 
dental students of Ahvaz Jundishapur University of 
Medical Sciences (AJUMS), southwest of Iran, to 
participate in the study. The SMS was sent via 
WhatsApp to the groups where the students' contact 
list was available. Since the time of study coincided 
with the midterm exams, at the request of students, 
the message was sent again to students who had not 
responded to the questionnaire during the first ten 
days, and the questionnaire was online for three 
weeks. The questionnaire was set so that the 
participants answer all questions; otherwise, they 
would not receive a confirmation message. The 
questionnaire was designed at URL: 
https://survey.porsline.ir. The questionnaire link 
(URL: https://survey.porsline.ir/8FsQfkv) was 
provided to all students via social networks 
(WhatsApp, Instagram) for two weeks. Students 
were informed through Student Representative 
Council (SRC) and SMS, and they were asked, if 
desired, to complete and send the questionnaire. At 
the request of the students, the questionnaire was 
extended for another week, and in total, the 
questionnaire was made available to students online 
for three weeks. 
A three-part questionnaire was developed for data 
collection. The validity of the questionnaire was 
confirmed by content validity ratio (CVR) and 
content validity index (CVI) equal to 1, and the 
reliability of the questionnaire was confirmed with 
Cronbach's alpha=0.91 (range: 0.78–0.91). 
The first part of the questionnaire included the 
background and demographic information, including 
age, gender, year of entry, residence status 
(dormitory/parents), medical history, monthly 
income (excellent/good, moderate, poor), 
underlying disease (Yes/No), grade point average 
(GPA), access to personal protective equipment 
(good, medium, inadequate), social support (good, 
medium, inadequate), feeling the media pressure 
caused by COVID-19 (low-medium-high), hand 
hygiene compliance (always/often/rarely/never), 
compliance with social distancing 
(always/often/rarely/never), and compliance with 
wearing face masks (always/ often/ rarely/ never). 
The second part of the questionnaire consisted of 
the standard scale for measuring mental health 
(Depression, Anxiety, Stress: DASS-21), designed to 
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focus on questionnaire measures of depression, 
anxiety, and stress. The reliability of the 
questionnaire was desirable; Cronbach's alpha=0.77. 
The questionnaire consisted of 3 components; each 
of the three scales contained seven items, divided 
into subscales with similar content. The final score 
of each item was obtained by summing the scores of 
each subscale. Response options were on a 4-point 
Likert scale (0=Did not apply to me at all – NEVER, 
1=Applied to me to some degree, or some of the time 
– SOMETIMES, 2=Applied to me to a considerable 
degree, or a good part of the time – OFTEN, 
3=Applied to me very much, or most of the time-
ALMOST ALWAYS). The scoring method for each 
question was ranged from zero (does not apply to 
me at all) to 3 (absolutely applies to me), and the 
score of each subscale varied from 0 to 21. The 
higher score indicated the higher levels of 
generalized distress. The interpretation of scores 
was as follows: 0–9=normal in the depression 
subscale; 0-7=normal in the anxiety subscale; 0-
14=normal in the stress subscale. This scale was 
previously validated in the previous study [19]. 
The third part of the questionnaire consisted of 
items related to the fear of the COVID-19 scale. This 
standard scale consisted of a seven-item scale, 
robust psychometric properties, and validated in a 
previous study [20]. The participants pointed out 
their level of agreement with the statements via a 
five-item Likert-type scale. Likert-scale 
questionnaire responses were as follows: 1=strongly 
disagree, 2=disagree, 3=either disagree or agree, 
4=agree, 5=strongly agree. The minimum possible 
score for each question was one, and the maximum 
was 5. The total scale score was obtained by 
summing the scores of each question (from 7 to 35). 
The higher the score, the greater the fear of the 
COVID-19. 
The total number of students in the dental school 
was 420. This questionnaire was given to all 
students. Finally, 229 (54.5%) students completed 
and sent the questionnaire. The sample size was 
calculated based on the rule of thumb theory of 3-10 
participants per question [21]. Considering the 28 –
item questionnaire, a sample of 220-230 was 
estimated to be necessarily anticipating a 10 percent 
dropout.  
Shapiro-Wilk test was used to evaluate the 
normality of the data. ANCOVA analysis was used to 
analyze the effect of underlying variables on stress, 
anxiety, depression, and fear scores, and the 
MANCOVA analysis was used to measure the 
simultaneous effect of underlying variables by 
adjusting the effect of other variables. The post-hoc 
LSD test was used to compare the significance of 
variables. The significance level was set at α = .05. 
Data were analyzed using the IBM SPSS Version 22.0 
(IBM Corp, Armonk, NY, USA).  
The study procedure was approved by the Ethics 
Committee of AJUMS (Ethics Code: IR. AJUMS. REC. 

1393. 323). Participation in the study was optional, 
and participants were assured that personal 
information would remain confidential. Informed 
consent was obtained from the participants. 
 
Findings 
Out of 420 dental students, 229 participated in the 
study. The response rate was about 54.5%. Of the 
229 students, 122 (53.3%) were female, and 107 
(46.7%) were male. The mean age of the subjects 
was 22.9±3.31 years, and the minimum and 
maximum ages were 18 and 39 years, respectively. 
The highest frequency was related to single people, 
which included 207 (90.4%) students. 42% lived 
with the family, and 45% lived in dormitories. 23% 
of participants had a prior personal history of the 
disease. About 70% of participants had a good 
income level, and 20% had a lower income level 
than they need (Table 1). 88% of students did not 
have underlying health conditions. 43% of students 
were average, and 41% were in a good level of 
access to personal protective equipment. 30% of 
students were in average level, and 44% were in a 
good level of social support. In terms of COVID-19-
induced media pressure, 19% were at the weak 
level, 37% at the medium level, and 25% were high.  
 
Table 1) Background characteristics of the study population 
Variable Mean±SD Number (%) 
Age 22.9±3.31 - 
Grade point average 15.9±1.54 - 
Living status (Dormitory) - 104 (45.4) 
Income (Good) - 159 (69) 
Underlying disease (No) - 174 (76) 
Past mental disease history 
(No) - 187 (81) 

Social support (Fair& GOOD) - 215 (93.9) 
Depression (Normal)  - 163 (71.2) 
Anxiety (Normal) - 176 (76.9) 
Stress (Normal) - 189 (82.5) 
Fear 20.31±5.71 - 
 
Table 2) Frequency of depression, anxiety, and stress scores 
among dental students 
Variable No. Percent Cumulative Percent 
Depression    
Normal 163 71.2 71.2 
Mild 42 18.3 89.5 
Intermediate 20 8.7 98.3 
Severe 4 1.7 100.0 
Total 229 100.0 - 
Anxiety    
Normal 176 76.9 76.9 
Mild 20 8.7 85.6 
Intermediate 29 12.7 98.3 
Severe 4 1.7 100.0 
Total 229 100.0 - 
Stress    
Normal 189 82.5 82.5 
Mild 29 12.7 95.2 
Intermediate 11 4.8 100.0 
Total 229 100.0 - 

 
82% of students were mentally healthy, 1% were 
severely anxious, 1% were severely depressed, and 
4.8% were severely stressed. The majority of 
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students had normal levels of depression (71.2%), 
stress (76.9%), and anxiety (82.5%; Table 2). 
The results of the ANCOVA test regarding the 
analysis of the related factors of students anxiety 
status showed that history of mental health 
problems (anxiety scores were significantly higher 
when a person had a past clinical history 
(score=9.37) than when they had no clinical history 
(score=8.8), access to personal protective 
equipment (the highest level of anxiety was in poor 
access to personal protective equipment, and the 
lowest level of anxiety was in good (8.18) and fair 
(8.96) access to personal protective equipment, i.e., 
a significant difference was found between the two 
levels of good and fair at the level of 0.05 in the 
anxiety score), and COVID-19-induced media 
pressure (the highest level of anxiety was related to 
high media pressure from COVID-19 and the lowest 
level was related to low media pressure from 
COVID-19, poor media pressure=7.29, high 
media=11.39) had a significant effect on the level of 
anxiety. Other variables, including (residence, 
marital status, underlying disease, social support, 
age, and grade point average) did not significantly 
affect anxiety levels (Table 3).  
The results of the ANCOVA test regarding the 
analysis of the related factors of students depression 
status showed that the history of mental health 
problems, social support, and COVID-19-induced 
media pressure had a significant effect on the level 
of depression (the highest rate of depression was 
related to the high contagion rate of COVID-19, 
Poor=9.86, Good=12.83). Other variables, including 
(gender, residence, marital status, history of 
underlying disease, and access to personal 
protective equipment, age, and grade point average) 
did not significantly affect the level of depression 
(Table 3).  
The results of the ANCOVA test regarding the 
analysis of the related factors of students stress 
status showed that the history of mental health 
problems ( people with the history of disease were 
living more in fear of COVID-19, Yes=7.87, No=8.32), 
social support (the highest level of stress was 
related to the poor level of social support and the 
lowest level of stress was found at the good level of 
social support, Poor=16.86, Good=11.08), COVID-19-
induced media pressure (the highest level of anxiety 
was related to high media pressure from COVID-19 
and the lowest level was related to low media 
pressure from COVID-19, poor=9.27, High=17.49), 
and grade point average (GPA) had a significant 
effect on the level of stress. Other variables, 
including gender, residence, marital status, year of 
entry, underlying disease, history of the disease, 
access to personal protective equipment, and age, 
did not significantly affect the level of anxiety (Table 
3). 
 

Table 3) Correlation of anxiety, depression, and stress among 
dental students (Significant level=0.001) 

Variable 
Type III 
Sum of 
Squares 

df Mean 
Square F Partial Eta 

Squared 

Anxiety      
History of clinical 
work 49.607 1 49.607 4.371* 0.022 

Past mental 
disease history 317.238 3 105.746 9.316  0.126 

Mental pressure 
of COVID19 372.847 4 93.212 8.212  0.145 

Depression      
Past mental 
disease history 213.216 3 71.072 3.609 * 0.053 

Mental pressure 
of COVID19 390.545 4 97.636 4.958  0.093 

Social support 542.331 4 135.583 6.885  0.124 
Stress      
Past mental 
disease history 209.987 3 69.996 3.447* 0.051 

GPA 170.320 1 170.320 8.388  0.041 
Mental pressure 
of COVID19 0.179 4 215.396 10.608  0.179 

Social support 506.719 4 126.680 6.239 0.114 
Dependent Variables: Anxiety: R Squared=.443 (Adjusted R Squared=.349); 
Depression: R Squared=.413 (Adjusted R Squared=.313), Stress: R 
Squared=.456 (Adjusted R Squared=.363) 
 
Table 4) Tests of between-subjects effects 

Variable 
Type III 
Sum of 
Squares 

df Mean 
Square F 

Partial 
Eta 
Squared 

Intercept      
Depression 127.898 

1 
127.898 6.729 * 0.034 

Anxious 38.613 38.613 4.179 * 0.021 
Stress 253.114 253.114 13.609 *** 0.066 
Past mental disease history   
Depression 172.837 

3 
57.612 3.031 * 0.045 

Anxious 234.234 78.078 8.451 *** 0.116 
Stress 158.036 52.679 2.832 * 0.042 
Social support     
Depression 504.311 

4 
126.078 6.633 *** 0.121 

Anxious 58.236 14.559 1.576 0.032 
Stress 463.107 115.777 6.225 *** 0.114 
The mental pressure of COVID-19   
Depression 141.857 

4 
35.464 1.866 0.037 

Anxious 30.432 7.608 0.823 0.017 
Stress 266.052 66.513 3.576 * 0.069 
GPA score      
Depression 28.973 

1 
28.973 1.524 0.008 

Anxious 5.878 5.878 0.636 0.003 
Stress 123.110 123.110 6.619 * 0.033 
Fear of COVID-19   
Depression 152.074 

1 
152.074 8.001 ** 0.040 

Anxious 418.841 418.841 45.334 *** 0.190 
Stress 349.368 349.368 18.784 *** 0.089 
* Correlation is significant at the 0.05 level; ** Correlation is significant at 
the 0.01 level; *** Correlation is significant at the 0.001 level 
 
The results of the MANCOVA test regarding the 
analysis of the related factors of student's fear of 
COVID-19 scale showed that underlying disease, the 
COVID-19-induced media pressure, and age had a 
significant effect on the level of fear of COVID-19. 
Other variables, including gender, residence, marital 
status, year of entry, history of disease, mental 
health problems, social support, access to personal 
protective equipment, and grade point average, did 
not significantly affect the level of fear of COVID-19 
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(Table 4). Furthermore, despite other research 
variables, the level of fear caused by the barrage of 
COVID-19 significantly affected the anxiety, 
depression, and stress scores, simultaneously (Table 
4). 
 
Discussion 
The present study aimed to evaluate the association 
between fear induced by the COVID-19 epidemic and 
stress and anxiety scores among dental students. 
Studies have shown that public health crisis spurs 
fear, stress, and anxiety on students [22, 23]. The 
present study examined the association between 
mental health aspects and fear of the COVID-19 
pandemic among dental students. The results 
showed that 29% of students during the COVID-19 
outbreak had symptoms of anxiety, depression, and 
stress, and these statuses were associated with fear 
of COVID-19. A study conducted in China showed 
that 24.9% of college students experienced anxiety 
due to the COVID-19 outbreak, which was consistent 
with the results of the present study [15]. 
The present study also showed that the students' 
anxiety was associated with clinical work 
experience, access to personal protective equipment, 
and media pressure induced by COVID-19. 
Moreover, students with no clinical experience were 
more likely to experience fear. The reason could be 
explained due to poor perception of the real 
environment and magnification of risk perception.  
At the moment of sampling, the COVID-19 pandemic 
was vastly spreading, so the sense of insufficient 
access to the equipment caused anxiety and stress in 
students, which was consistent with the results of 
the previous studies [8]. It has also been reported 
that the mass coverage media about the COVID-19 
pandemic and personal protective equipment 
shortage, including masks, also cause fear and 
psychological reactions [24]. 
In this study, the history of mental health problems, 
social support, and COVID-19-induced media 
pressure significantly affected the level of 
depression and stress scores. It has been reported 
that people with underlying problems are more 
vulnerable to mental health problems [25]. 
Quarantine and lockdown reduce access with 
friends and relatives, leading to changes in 
communication behaviors and, consequently, mental 
health status disparities [26]. Likewise, as mentioned 
earlier, the COVID-19-induced media pressure, the 
sense of lack of social support, and feeling of 
loneliness due to quarantine can affect students' 
depression and stress scores. 
Similarly, regarding the effects of COVID-19 on 
stress, GPA was associated with the level of stress 
among dental students, i.e., students with higher 
GPA may be more capable of managing stress than 
other students, or with more study, they may feel 
less stressed. Students' daily tasks consideration is 

also important to cope with mental health problems 
[27]. 
In this study, the history of underlying disease, the 
COVID-19-induced media pressure, and age 
significantly affected the degree of fear of COVID-19. 
Not having a history of underlying disease 
contributes to a higher level of fear of covid-19. 
Martens et al. [17] reported that the greater perceived 
overall health, the lower fear of covid-19, which was 
not consistent with the present study results. 
Different population background characteristics 
might justify the difference. Additionally, perceived 
media pressure contributed to fear of COVID-19. An 
earlier study showed that perceived media pressure 
contributed to fear of COVID-19 among students in 
Gaza Strip [28]. These might reflect the perceived 
susceptibility to covid-19 among this sub-group of 
the population. 
It is reported that the elderly and people with 
underlying disease are most at risk of COVID-19. So, 
older adults and those with underlying diseases are 
more likely to fear COVID-19 [29]. 
In the present study, the level of fear caused by 
COVID-19 had a significant effect on the anxiety, 
depression, and stress scores, simultaneously. 
Ahorsu et al. suggested that fear was positively 
correlated with stress and depression [20]. 
Fear of disease causes psychological reactions and 
threatens mental health, and this factor exacerbates 
the disease and even causes the disease stigmatized, 
and as a result, it becomes more difficult to control 
and prevent the disease. So, developing promising 
fear-reduction strategies can be used as a method 
for mental health promotion. 
Considering the importance of students' physical 
and mental health in providing dental services, this 
study can be effective in raising awareness of the 
mental health status of dental students. Moreover, it 
can provide new opportunities for intra-university 
policies to reduce students' fears and improve the 
quality of dental services. Also, explaining new 
safety policies to provide dental equipment and 
needs in full compliance with health protocols is 
effective for students' fear reduction. 
In this study, due to the study's cross-sectional 
nature, the causal relationship between the 
variables was not possible. Cohort studies are 
recommended to determine the relationship 
between mental health during the COVID-19 
pandemic. According to the sampling method, the 
results cannot be generalized to all dental students. 
 
Conclusion 
Fear of disease causes a psychological reaction and 
threatens mental health and might make coping with 
the disease more difficult; promising fear-reduction 
strategies are recommended during the COVID-19 
pandemic mental health for dental students. 
Therefore, targeting and tailoring health education 
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programs are recommended to improve dental 
students' mental health during the pandemic. 
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