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Introduction
Coronavirus disease 19 (COVID-19), a respiratory infec-
tion caused by a new virus belonging to the coronavirus 
family (1), was first detected on December 31th, 2019 in 
Wuhan, Hubei province, China. In Turkey, the first case 
of COVID-19 was detected on March 10th, 2020, and the 
first associated death occurred on March 15th, 2020. By 
April 2020, COVID-19 had spread throughout Turkey, as 
declared by the Minister of Health, Fahrettin Koca. As of 

April 2021, the ongoing pandemic has caused over 137 
million infections and 2.9 million deaths globally, with the 
corresponding numbers in Turkey being 3.9 million infec-
tions and 34,000 deaths (2,3).

In an attempt to control the spread of COVID-19, various 
restrictive measures were implemented globally, and the 
consequent effects on normal life led to an increase in the 
incidence of psychological disorders such as anxiety, de-

Purpose: To use the “state and trait anxiety scale” to examine the anxiety levels among dentists caring 
for patients during the coronavirus disease 19 (COVID-19) pandemic, and compare it to the levels ob-
served in the pre-pandemic period.

Methods: This study included 500 dentists working during and before the COVID-19 pandemic, and 
participants were asked to complete a questionnaire form containing 40 questions using Google Forms. 
A score ranging between 1/−1 and 4/−4 was assigned to each question based on whether it was a posi-
tive or negative characteristic, and a constant of 50 was added to the total score. A higher anxiety score 
indicated an increase in the anxiety levels of the individual.

Results: A statistically significant difference in state-trait anxiety inventory scores was observed be-
tween men and women (p< 0.001). The state anxiety scale scores were seen to decrease with increas-
ing age (p< 0.001). No statistically significant differences in trait anxiety scale scores were observed 
between institutions, although dentists working in public hospitals exhibited higher state anxiety scale 
scores (p< 0.05). Dentists with 1–4 years of experience had the highest trait anxiety scale scores, while 
those with >= 10 years of experience demonstrated lower state anxiety scale scores (p< 0.05).

Conclusion: The levels of anxiety among dentists were seen to increase after the COVID-19 pandemic.
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pression, and post-traumatic stress disorder in the general 
population (4–8).

The primary route of transmission of COVID-19 is via 
droplets and aerosols, which are generated frequently dur-
ing dental treatments. This puts dentists, patients, and 
staff at serious risk of contracting infection (9), resulting 
in both physical and psychological stress among healthcare 
professionals (10). A recent review evaluating the effects 
of the COVID-19 pandemic on medical personnel found 
increased incidence of depressive symptoms and anxiety 
among healthcare workers globally (11).

The “State and trait anxiety scale” developed by Spiel-
berger et al. in 1970 is a Likert-type questionnaire scale 
that uses 20 questions to separately measure the levels of 
state and trait anxiety in individuals. The total score ranges 
between 20 and 80, with a higher score indicating greater 
levels of anxiety (12), and a 4-point scale ranging from 
“none” to “totally” is used to assess the final scores. The 
validity and reliability of this questionnaire in Turkey was 
first assessed by Öner in 1977, and the test was adapted 
to Turkish society by Öner and Le Compte in 1985 (13).

The aim of the current study was to use the “State and 
trait anxiety scale” to examine the levels of anxiety among 
dentists caring for patients during the COVID-19 pan-
demic, and to compare it to the levels observed in the 
pre-pandemic period. The hypothesis was that the COV-
ID-19 pandemic would result in increased levels of anxiety 
among dentists.

Materials and Methods
This study was approved by the Tokat Gaziosmanpaşa 
University Clinical Research Ethics Committee (reference 
number: 21-KAEK-013). A power analysis was carried out 
using G Power 3.1.9.2, and a study sample of 500 indi-
viduals was considered sufficient for an effect size of 0.71, 
error level of 0.05, and study power of 95%.

The questionnaire survey was carried out between Feb-
ruary 2021 and March 2021 using Google Forms, and 
700 dentists who treated patients during and before the 
COVID-19 pandemic were included in the study. The re-
sponse rate was 84% (n = 500), and the survey forms in-
cluded 40 questions (Appendix 1). Positive scores (which 
increases the total anxiety score) were assigned for articles 
3, 4, 6, 7, 9, 12, 13, 14, 17, and 18, while negative scores 
(which decreases the total anxiety score) were given for 
articles 1, 2, 5, 8, 10, 11, 15, 16, 19, and 20. In the trait 
anxiety scale, questions 21, 26, 27, 30, 33, 36, and 39 in-
clude negative expressions. A score ranging between 1/–1 
and 4/–4 was given for each question based on whether it 
was a positive or negative characteristic, and a constant of 

50 was added to the total score. The final score ranged be-
tween 20 and 80, with a higher total anxiety score indicat-
ing greater levels of anxiety in the individual completing 
the questionnaire (14–16). A constant of 35 was added 
to the trait anxiety scores. The total score value obtained 
from both scales ranged between 20 and 80, with higher 
scores indicating greater anxiety (15). The data obtained 
were recorded as percentages using descriptive statistical 
methods in Microsoft Excel.

Statistical Method
The descriptive characteristics of the study groups were 
analyzed, and quantitative data were presented as mean 
± standard deviation. Differences between groups were 
analyzed using the independent samples t-test or Mann–
Whitney U, and one way analysis of variance tests. A p-
value <0.05 was considered to be statistically significant, 
and all analyses were carried out using a statistical software 
(IBM SPSS Statistics 19, SPSS inc., IBM, Somers, NY).

Results
The distribution of gender, age, and institutional and pro-
fessional experience of the dentists participating in the 
study are shown in Table 1.

A significant difference in the trait anxiety scale and state 
anxiety scale scores was observed between males and fe-
males (p< 0.001; Table 2).

No significant differences in trait anxiety scale scores 
were observed between different age groups. With regard 
to the state anxiety scale scores, no statistically signifi-
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Table 1.	 Descriptive characteristics of study sample (n = 500)

		  n	 %

Gender
	 Male	 131	 26.2
	 Female	 369	 73.8
Age
	 20–24	 79	 15.8
	 25–29	 198	 39.6
	 30–34	 80	 16.0
	 35–39	 82	 16.4
	 >40	 61	 12.2
Establishment
	 Public hospital	 180	 36.0
	 Private clinic	 133	 26.6
	 University hospital	 187	 37.4
Experience
	 1–4 years	 256	 51.2
	 5–9 years	 73	 14.6
	 >10 years	 171	 34.2
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cant differences were observed between the 20–24 and 
25–29 year age groups and the 35–39 and >40 year age 
groups. However, a significantly lower level of anxiety 
was observed in individuals aged 35–39 and >40 years 
compared to those aged 20–24 and 25–29 years. Indi-
viduals between the ages of 30 and 34 years exhibited 
anxiety scores similar to that exhibited by other groups 
(p< 0.001; Table 3).

No statistically significant differences in trait anxiety scale 
scores were observed between institutions. In contrast, 
evaluation of the state anxiety scale scores showed that 
dentists working in oral and dental health centers exhibit-
ed a significantly higher level of anxiety compared to those 
working in private clinics. Moreover, the anxiety levels of 
dentists working in the university hospital was found to 
be similar to that exhibited by dentists working in other 
establishments (p< 0.05; Table 4).

Dentists with 1 to 4 years of experience exhibited signifi-
cantly higher trait anxiety scale scores compared to those 
with 10 or more years of experience, while those with 5–9 
years of experience exhibited scores similar to the other 
groups. Dentists with 1–4 and 5–9 years of experience ex-
hibited similar state anxiety scale scores, while those with 
10 or more years of experience demonstrated lower levels 
of anxiety (p< 0.05; Table 5).

Discussion
Dentistry is an extremely stressful profession that requires 
intensive theoretical knowledge combined with interper-
sonal communication and clinical skills (17,18). Stress 
often has psychological consequences such as high levels 
of burnout (19–21), disappointment, mental disturbances 
related to mood changes, and decreased concentration 
(22,23). It may also affect physical health, resulting in in-
creased incidence of illness, anorexia, and digestive prob-
lems (19,24). The rapid increase in the number of affected 
countries and individuals during the COVID-19 pandem-
ic has resulted in increased feelings of uncertainty and anx-
iety about contracting the infection (25,26). The nature 
of this disease, the long incubation period (up to14 days), 
the fact that it may present asymptomatically or severely 
enough to cause death, and the lack of definitive treat-
ments or vaccines significantly contribute to the increased 

Table 2.	 Distribution of Anxiety Scale Scores by gender (n = 500)

		  Gender	 p

	 Male	 Female
	 (n = 131)	  (n = 369)	

Trait Anxiety Scale Form Score	 32.79 ± 2.66	 34.01 ± 2.63	 <0.001*

State Anxiety Scale Form Score	 43.08 ± 9.72	 50.11 ± 10.35	 <0.001*

*p< 0.05 is considered significant.

Table 3.	 Distribution of Anxiety Scale Scores by age (n = 500)

	 Age	 p

	 20–24	 25–29	 30–34	 35–39	 >40 
	 (n = 79)	 (n = 198)	 (n = 80)	 (n = 82)	 (n = 61)	

Trait Anxiety Scale Form Score 	 33.99 ± 3.16	 34.01 ± 2.61	 33.18 ± 2.63	 33.38 ± 2.68	 33.36 ± 2.25	 0.071
State Anxiety Scale Form Score	 50.76 ± 9.99(a)	 49.49 ± 9.99(a)	 48.68 ± 10.97(ab)	 45.04 ± 9.94(b)	 44.9 ± 12.41(b)	 <0.001*

*p< 0.05 is considered significant. **Different letters indicate statistically significant differences.

Table 4.	 Distribution of Anxiety Scale Scores by establishment (n = 500)

	 Establishment	 p

	 Public hospital (n = 180)	 Private clinical (n = 133)	 University hospital (n = 187)	

Trait Anxiety Scale Score	 33.87 ± 2.59	 33.58 ± 2.51	 33.59 ± 2.92	 0.518
State Anxiety Scale Score	 49.81 ± 11.1(a)	 46.76 ± 11.34(b)	 47.86 ± 9.49(ab)	 0.034*

*p< 0.05 is considered significant. **Different letters in table indicate statistically significant differences.

Table 5.	 Distribution of Anxiety Scale Scores by experience (n = 500)

	 Experience	 p

	 1–4 years (n = 256)	 5–9 years (n = 73)	 >10 years (n = 171)

Trait Anxiety Scale Score	 34.02 ± 2.76(a)	 33.26 ± 2.74(ab)	 33.37 ± 2.52(b)	 0.016*
State Anxiety Scale Score	 49.61 ± 10.11(a)	 49.95 ± 10.65(a)	 45.55 ± 10.94(b)	 <0.001*

*p< 0.05 is considered significant. **Different letters in table indicate statistically significant differences.



levels of stress among healthcare professionals, especially 
dentists (27). Moreover, a significant lack of masks and 
disinfectants, sensational headlines, and false news further 
increase the levels of anxiety and fear (28).

To date, numerous scales such as the dental environmental 
stress, Beck depression inventory, and the state-trait anxi-
ety inventory (STAI) have been used to assess the current 
psychological state of individuals (29). STAI-1 assesses 
the anxiety state of an individual at a certain time and 
under certain conditions, while STAI-2 is an important 
index determining how an individual feels regardless of 
the situation and circumstances (30). It also provides a 
more comprehensive assessment because of its contents 
(29,30). In the current study, the STAI scales were used 
as they allow evaluation of anxiety over a longer period of 
time as well as comparison of anxiety levels during periods 
of psychological variability such as a pandemic.

This study aimed to compare the anxiety levels of dentists 
working during the COVID-19 pandemic to the levels 
exhibited by them in the pre-pandemic period using the 
“state and trait anxiety scale.” This survey study relied on 
subjective reports provided by the dentists only. Based on 
the findings, the null hypothesis was rejected and the CO-
VID-19 pandemic was found to increase the anxiety levels 
of dentists. This could likely be attributed to the increased 
risk of transmission associated with formation of droplets 
and aerosols during dental treatments.

Ozdede et al. and Cao et al. reported no statistically sig-
nificant differences in stress levels between females and 
males in their study (30,31). In contrast, Al-Rabiaah et 
al., reported significantly higher levels of stress among fe-
males compared to males (32). In the current study, a sta-
tistically significant difference in stress levels was observed 
between males and females, and this could be explained by 
the fact that females were more likely to be affected emo-
tionally during difficult situations and to report symptoms 
of stress and anxiety compared to males.

A previous study found that the recorded levels of anxiety 
were higher among young dentists and females compared 
to older dentists and males. This could be attributed to the 
fact that older dentists were more experienced in dealing 
with stressful circumstances, making them more confident 
and less prone to anxiety (27). The findings of the current 
study were in agreement with this, with the anxiety lev-
els of more experienced dentists being significantly lower 
than those with lesser experience.

Mahde et al., reported high anxiety levels caused by the 
COVID-19 pandemic among dentists, and this was par-
ticularly true for those working in the public sector com-
pared to those working in private clinics (27). The findings 
of the current study were similar, with dentists working in 

public hospitals exhibiting higher levels of anxiety. A pos-
sible explanation for this could be the fact that dentists 
working in the public sector were likely to encounter more 
patients and were also occasionally assigned to the radia-
tion team as part of COVID-19 measures.

A key limitation of the current study was its cross-sectional 
design, thus providing evidence from a single point in time 
during the pandemic. Further studies examining different 
stages of the pandemic in a larger number of countries and 
including more participants are required.

Conclusion
Based on the findings of this study, it can be concluded 
that the anxiety levels among dentists were seen to in-
crease after the COVID-19 pandemic.
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Appendix 1. STAI FORM TX – I

		  Never	 Somewhat	 Moderately	 Very Much

1.	 I feel calm	 (1)	 (2)	 (3)	 (4)
2.	 I feel secure.	 (1)	 (2)	 (3)	 (4)
3	 I am tense.	 (1)	 (2)	 (3)	 (4)
4	 I am strained.	 (1)	 (2)	 (3)	 (4)
5.	 I feel at ease.	 (1)	 (2)	 (3)	 (4)
6	 I feel upset.	 (1)	 (2)	 (3)	 (4)
7	 I am presently worrying.	 (1)	 (2)	 (3)	 (4)
8.	 I feel satisfied.	 (1)	 (2)	 (3)	 (4)
9	 I feel frightened.	 (1)	 (2)	 (3)	 (4)
10.	 I feel comfortable.	 (1)	 (2)	 (3)	 (4)
11.	 I feel self-confident.	 (1)	 (2)	 (3)	 (4)
12	 I feel nervous.	 (1)	 (2)	 (3)	 (4)
13	 I feel jittery.	 (1)	 (2)	 (3)	 (4)
14	 I feel indecisive.	 (1)	 (2)	 (3)	 (4)
15.	 I am relaxed.	 (1)	 (2)	 (3)	 (4)
16.	 I feel content.	 (1)	 (2)	 (3)	 (4)
17	 I am worried.	 (1)	 (2)	 (3)	 (4)
18	 I feel confused.	 (1)	 (2)	 (3)	 (4)
19.	 I feel steady.	 (1)	 (2)	 (3)	 (4)
20.	 I feel pleasant.	 (1)	 (2)	 (3)	 (4)
21.	 Usually I feel pleasant.	 (1)	 (2)	 (3)	 (4)
22	 Usually I tire nervous and restless.	 (1)	 (2)	 (3)	 (4)
23	 Usually I feel satisfied with myself.	 (1)	 (2)	 (3)	 (4)
24	 I wish I could be as happy as others seem.	 (1)	 (2)	 (3)	 (4)
25	 I feel like a failure.	 (1)	 (2)	 (3)	 (4)
26.	 I feel rested.	 (1)	 (2)	 (3)	 (4)
27.	 I am calm, cool, and collected.	 (1)	 (2)	 (3)	 (4)
28	 I feel that difficulties are piling.	 (1)	 (2)	 (3)	 (4)
29	 I worry too much over something.	 (1)	 (2)	 (3)	 (4)
30.	 Usually I am happy.	 (1)	 (2)	 (3)	 (4)
31	 I am inclined to take things hard.	 (1)	 (2)	 (3)	 (4)
32	 Usually I lack self-confidence.	 (1)	 (2)	 (3)	 (4)
33.	 Usually I feel safe.	 (1)	 (2)	 (3)	 (4)
34	 I make decisions easily.	 (1)	 (2)	 (3)	 (4)
35	 I feel inadequate.	 (1)	 (2)	 (3)	 (4)
36.	 Usually I am content.	 (1)	 (2)	 (3)	 (4)
37	 Some unimportant thought runs.	 (1)	 (2)	 (3)	 (4)
38	 I take disappointments so keenly.	 (1)	 (2)	 (3)	 (4)
39.	 I am steady person.	 (1)	 (2)	 (3)	 (4)
40	 I get in a state of tension or turmoil.	 (1)	 (2)	 (3)	 (4)




