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A B S T R A C T

Coronavirus disease 2019 (COVID-19) is an infectious disease that emerged at the end of

2019. On 30 January 2020, the World Health Organization (WHO) classified it as a pandemic.

To examine the psychological effects on dental care providers in China in the midst of the

COVID-19 outbreak and factors closely associated with those effects, we conducted a

cross-sectional study online with 4 widely used self-administered questionnaires: the

Patient Health Questionnaire-9, the General Anxiety Disorder-7, the Perceived Stress Scale-

10, and the Acute Stress Disorder Scale. Univariate and multivariate analyses were per-

formed to evaluate the variables that potentially affected the mental health of emergency

dental care providers. As a result, 969 out of 1035 questionnaires were included in the

analysis, with 642 respondents reporting more than 1 symptom (66.3%). The symptom of

perceived stress was reported by the largest proportion of the respondents (66.2%, n = 641),

and anxiety the least (7.1%, n = 69). After adjustment for confounders, it was found that

dental practitioners with preexisting physical health conditions were at higher risk of

depression (odds ratio [OR], 1.972; 95% CI, 1.128-3.448; P = .017), and perceived stress (odds

ratio, 2.397 95% CI, 1.283-4.478; P = .006). Additionally, feelings of fear, helplessness, or ter-

ror resulting from the possibility of contracting COVID-19 were significantly associated

with the prevalence of all the 4 psychological symptoms observed (P < .05). In the present

study, we found that dental care providers suffered psychological depression, stress, anxi-

ety, and posttraumatic stress disorder (PTSD) during COVID-19, which indicates the impor-

tance of psychological support at times of major epidemic outbreaks.

Chinese Clinical Trial Registry number: ChiCTR2000031538.
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Introduction

Appearing at the end of 2019, coronavirus disease 2019 (COVID-

19) overwhelmed medical systems in countries and regions
worldwide. It is the highest priority to contain the outbreak;

however, its psychological effects on health care workers

should not be ignored. There is no doubt that health care work-

ers who provide care for and treat patients on the front lines

bear an enormous psychological burden. To prevent psycho-

logical problems from developing into secondary traumatiza-

tion, attention to and knowledge of the psychological effects of

the outbreak should be enhanced.

According to previous research on infectious diseases,

including severe acute respiratory syndrome (SARS), Middle
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East respiratory syndrome coronavirus (MERS-CoV), H1N1,

Ebola viral disease (EVD), and COVID-19, medical staff

showed physical symptoms of insomnia, exhaustion, and

decreased appetite and suffered from the psychological

symptoms of stress, depression, and anxiety.1−5 The symp-

toms can persist for a long time, which possibly contributed

to chronic psychological and physical health problems. 6,7

Dental practitioners in many countries also reported similar

psychological distress following disaster exposure,8 which is

of continuing concern. Jun Shigemura et al,9 who evaluated

the psychological responses in dentists who conducted disas-

ter victim identification after the 2011 Fukushima disaster,

claimed that the dentist’s psychological burden was associ-

ated with the disaster. Similarly, it was concluded that the

COVID-19 emergency was having a highly negative impact on

dental practitioners in 2 of the northern Italian districts,

Israel, and some other parts of the world.8,10,11

Because severe acute respiratory syndrome coronavirus 2

(SARS-CoV-2) is transmitted through oral and nasal discharge

from virus carriers,12 the droplets generated in the course of

coughing and exhaling are risk factors for disease transmis-

sion. Dental care providers are inevitably in close contact

with patients during dental procedures when aerosols or

droplets can settle on different surfaces, which makes dental

clinics a high-risk place during an epidemic of respiratory

infectious diseases. During the COVID-19 outbreak, dental

care workers in China have remained in their posts out of a

sense of duty despite uncertain dangers. However, there is lit-

tle literature on the mental health status of emergency dental

care providers in China. We aim to clarify the psychological

impact of COVID-19 and to accelerate the development of a

psychological support system for dental practitioners.
Methods

Study design and participants

This was a cross-sectional survey that was conducted from 3

April 2020 to 10 April 2020 using web-based anonymous ques-

tionnaires. Volunteers were recruited from about 100 medical

institutions under the Emergency Committee of the Chinese

Stomatological Association through snowball sampling.13

The inclusion criteria were (1) informed consent and partic-

ipation on a voluntary basis and (2) Chinese citizenship. Partic-

ipants were excluded if they (1) were younger than age 18 or

older than age 65; (2) had a history of mental illness; or (3)

answered the series of questions in the questionnaire identi-

cally or in a clear pattern (eg, choosing the same options).

The protocol and informed consent documents were sub-

mitted to and approved by the Medical Ethics Committee of

Shanghai Ninth People’s Hospital (SH9H-2020-T55-2) and Chi-

nese Clinical Trial Registry (ChiCTR2000031538).

Sample size

Based on previously documented studies in a similar popula-

tion,14 we estimated that no more than 70% of the sample

would manifest psychological symptoms. After controlling

for type 1 error at 0.05 with a tolerance of 3%, a target
sample size of 896 was calculated using the formula

N ¼ Z1�a2=2pð1� pÞ=d2.15 Supposing that the response rate was

above 90%, then at least 996 participants would be recruited.
Instruments and outcomes

The questionnaire was composed of 2 parts: demographic

information and Chinese version self-rating scales. Data on

respondents’ gender, hospital type, age, marital status, level

of education, parental status, history of mental illness, and

physical health status were all collected. The scales part,

which consists of Patient Health Questionnaire-9 (PHQ-9),

General Anxiety Disorder-7 (GAD-7), Perceived Stress Scale-10

(PSS-10), and Acute Stress Disorder Scale (ASDS) evaluating

depression, anxiety, perceived stress, and posttraumatic stress

disorder (PTSD) symptoms, reported satisfying psychometric

properties among many different Chinese populations.16−19

Patient Health Questionnaire-9 is one of the most com-

monly used depression screening tools in primary health

care settings,20 which has shown good validity and internal

consistency (Cronbach’s a: 0.56-0.94) in a previous study.21

The performance characteristics are acceptable when the

cutoff value is at or above 10.22 The 7-item scale GAD-7 is a

brief and convenient measure for identifying probable cases

of anxiety. After validity and reliability analysis, prior study

has supported its application in the general population.23

A summary score of 10 for cutoff is recommended.24 The

Perceived Stress Scale-10 questionnaire is a psychological

instrument assessing the perceived stress in one’s life25 with

evidence showing appreciable validity and reliability

(Cronbach’s a at 0.72-0.91).26 The cutoff point at 14 or greater

indicates moderate to severe perceived stress.27 Acute Stress

Disorder Scale is a 19-item inventory using a cutoff score of

56 as the predictor of posttraumatic stress disorder.28 Good

validity and internal consistency were documented with the

Cronbach’s a from 0.76 to 0.96.29
Statistical analysis

The data were analysed with the software Statistical Package

for Social Sciences (IBM SPSS Statistics 25). Based on the uni-

variate analysis, specific variables were entered (P < .10) as

independents in binary logistic regression models to further

assess the impact of potential stressors. Dummy variables

such as hospital types were defined. Confounding factors (ie,

hospital types, gender, marital status, parental status, educa-

tional level, preexisting physical diseases, COVID-19−related
experiences or thoughts) were adjusted when appropriate.

The statistical significance level was set at .05 with a 2-tailed

test.
Results

Participants and demographic characteristics

A total of 1035 questionnaires were returned, of which 66

with invalid data were excluded for certain reasons (Figure).

The effective response rate was 93.6%.



Fig. – Flow diagram of the survey progress.
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Among the eligible participants, 496 worked in public sto-

matological hospitals (51.2%), 453 in public general hospitals

(46.7%), and 20 in private hospitals (2.1%). A total of 79 suf-

fered from physical diseases (8.2%). Women comprised 68.0%

(n = 659) and men comprised 32.0% (n = 310) of the sample

with a mean age of 35.55 years (SD = 8.259 years). The marital

status was as follows: 72.4% of the respondents were married

(n = 702), 25.9% (n = 251) were unmarried, and the rest was

unspecified (n = 16, 1.7%). A total of 64.8% had a child or chil-

dren (n = 628). In terms of educational levels, 391 participants

had a master’s degree or more education, 468 participants

had a bachelor’s degree, and 110 had an associate degree or

less education. In total, 802 respondents worked in the initial

stage of the outbreak.

Prevalence of psychological symptoms

Of all psychological symptoms, the most frequently reported

was perceived stress, with a proportion of 66.2% (n = 641), fol-

lowed by depression (n = 134, 13.8%), then PTSD (n = 82, 8.5%),

and at last anxiety (n = 69, 7.1%). Overall, 327 respondents

(33.7%) reported no symptoms, and 25 reported 4 symptoms

(2.6%).

Associated and risk factors analysis

After adjusting for the confounding variables, preexisting

physical diseases, having to face the possibility of treating a

patient who later turned out to be a suspected or confirmed

case, and the feelings of fear, helplessness, or terror resulting

from the possibility of contracting COVID-19 were signifi-

cantly associated with depression. Dental care providers who

experienced these factors were at 1.972 (95% CI, 1.128-3.448;

P = .017), 2.397 (95% CI, 1.283-4.478; P = .006), 2.640 (95% CI,

1.798-3.877; P < .001) times greater risk, respectively, than

those who did not (Table 1).

As shown in Table 1, feelings of fear, helplessness, or ter-

ror resulting from the possibility of contracting COVID-19

(odds ratio [OR], 3.421; 95% CI, 2.026-5.776; P < .001) was a fac-

tor associated with more anxiety symptoms. Likewise,

respondents that were subjected to the feelings of fear,
helplessness, or terror resulting from the possibility of con-

tracting COID-19 were at higher risk of developing PTSD (OR,

4.856; 95% CI, 2.904-8.120, P < .001) (Table 2).

Compared with dental care providers who worked in pub-

lic stomatological hospitals, had a higher level of education,

were without preexisting physical health conditions, and did

not experience the feelings of fear, helplessness, or terror

resulting from the possibility of contracting COVID-19, those

who worked in public general hospitals (OR, 0.680; 95% CI,

0.512-0.903; P = .008) had a lower level of education (OR, 0.714,

95% CI, 0.575-0.887; P = .002), suffered from preexisting physi-

cal health conditions (OR, 2.442; 95% CI, 1.299-4.593; P = .006),

and experienced feelings of fear, helplessness, or terror

resulting from the possibility of contracting COVID-19 (OR,

3.052; 95% CI, 2.256-4.130; P < .001) showed a significantly

higher level of associationwith high perceived stress (Table 2).
Discussion

In this cross-sectional study, the psychological responses of

dental care providers to the COVID-19 outbreak was deter-

mined. Marital status, gender, educational levels, history of

physical diseases, and other variables were assumed to be fac-

tors associated with the prevalence of psychological symp-

toms. Of all the variables observed, gender, marital status,

and whether being on duty at the initial stage of the outbreak

displayed no statistical differences, whereas the rest of the

variables exhibited significant association with psychological

symptoms.

Gender and marital status showed no differences between

the observed symptoms, which is consistent with a study on

the psychological effect of SARS on emergency department

staff.30 This finding might be because dental workers were

exposed to similar risk despite their gender and had family

responsibilities despite their marital status. However, some

other studies on health care workers found that females and

those unmarried weremore vulnerable to psychological prob-

lems and attributed it to a nurses’ longer contact time when

caring for patients and younger age with less work



Table 1 – Univariate andmultivariate analysis of participants with and without depression or anxiety.

PHQ-9 GAD-7

Univariate analysis Multivariate
analysis

Univariate analysis Multivariate
analysis

Variables Without depression,
n (%)

With depression,
n (%)

P value Adjusted
OR (95% CI)

P value Without
anxiety, n (%)

With anxiety,
n (%)

P value Adjusted
OR (95% CI)

P value

Hospital type .153 .152

Public general hospital 383 (84.5%) 70 (15.5%) 415 (91.6%) 38 (8.4%)

Public stomatological hospital 434 (87.5%) 62 (12.5%) 466 (94.0%) 30 (6.0%)

Private hospital 18 (90.0%) 2 (10.0%) 19 (95.0%) 1 (5.0%)

Gender .913 .492

Male 269 (86.8%) 41 (13.2%) 290 (93.5%) 20 (6.5%)

Female 566 (85.9%) 93 (14.1%) 610 (92.6%) 49 (7.4%)

Marital status .562 .476

Married 612 (87.2%) 90 (12.8%) 650 (92.6%) 52 (7.4%)

Unmarried 208 (82.9%) 43 (17.1%) 234 (93.2%) 17 (6.8%)

Others 15 (93.8%) 1 (6.3%) 16 (100%) 0 (0.0%)

Parental status .558 .640

No 288 (84.5%) 53 (15.5%) 318 (93.3%) 23 (6.7%)

Yes 547 (87.1%) 81 (12.9%) 582 (92.7%) 46 (7.3%)

Educational level .496 .502

≤An associate degree 96 (87.3%) 14 (12.7%) 102 (92.7%) 8 (7.3%)

A bachelor’s degree 406 (86.8%) 62 (13.2%) 440 (94.0%) 28 (6.0%

≥Amaster’s degree 333 (85.2%) 58 (14.8%) 358 (91.6%) 33 (8.4%))

Jan. 23-Feb. 29 on duty .559 .422

No 147 (88.0%) 20 (12.0%) 159 (95.2%) 8 (4.8%)

Yes 688 (85.8%) 114 (14.2%) 741 (92.4%) 61 (7.6%)

Preexisting physical diseases .014* 1.972 (1.128-

3.448)

.017* .691

No 776 (87.2%) 114 (12.8%) 829 (93.1%) 61 (6.9%)

Yes 59 (74.7%) 20 (25.3%) 71 (89.9%) 8 (10.1%)

COVID-19−related experiences or

thoughts

a. I could be in direct contact with

suspected or confirmed cases.

.604 .643

No 392 (88.5%) 51 (11.5%) 421 (95.0%) 22 (5.0%)

Yes 443 (84.2%) 83 (15.8%) 479 (91.1%) 47 (8.9%)

b. I believed some of the patients I

treated could turn out to be sus-

pected or confirmed cases.

.019* 2.397 (1.283-

4.478)

.006* .298

No 189 (94.0%) 12 (6.0%) 196 (97.5%) 5 (2.5%)

Yes 646 (84.1%) 122 (15.9%) 704 (91.7%) 64 (8.3%)

(continued on next page)
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Table 1 (Continued)

PHQ-9 GAD-7

Univariate analysis Multivariate
analysis

Univariate analysis Multivariate
analysis

Variables Without depression,
n (%)

With depression,
n (%)

P value Adjusted
OR (95% CI)

P value Without
anxiety, n (%)

With anxiety,
n (%)

P value Adjusted
OR (95% CI)

P value

c. I believed some of the patients I

treated could turn out to be

asymptomatic cases.

.825 268

No 85 (93.4%) 6 (6.6%) 90 (98.9%) 1 (1.1%)

Yes 750 (85.4%) 128 (14.6%) 810 (92.3%) 68 (7.7%)

d. I believed SARS-CoV-2 infection

could be life-threatening to me or

my family.

.221 .749

No 130 (89.0%) 16 (11.0%) 140 (95.9%) 6 (4.1%)

Yes 705 (85.7%) 118 (14.3%) 760 (92.3%) 63 (7.7%)

e. I felt fear, helplessness, or terror

because of the possibility of

being contracted.

<.001* 2.640 (1.798-

3.877)

<.001* 3.421

(2.026-5.776)

<.001*

No 527 (91.5%) 49 (8.5%) <.001* 554 (96.2%) 22 (3.8%)

Yes 308 (78.4%) 85 (21.6%) 346 (88.0%) 47 (12.0%)

f. I was involved in medical relief

efforts against SARS or avian

influenza.

.836 .183

No 784 (86.3%) 124 (13.7%) 847 (93.3%) 61 (6.7%)

Yes 51 (83.6%) 10 (16.4%) 53 (86.9%) 8 (13.1%)

Total 835 (86.2%) 134 (13.8%) 900 (92.9%) 69 (7.1%)

COVID-19, coronavirus 2019; GAD-7, Generalized Anxiety Disorder; OR, odds ratio; PHQ-7, Patient Health Questionnaire-7; SARS, severe acute respiratory syndrome; SARS-CoV-2, severe acute respiratory

syndrome coronavirus 2.

* P < .05.
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Table 2 – Univariate andmultivariate analysis of participants with and without PTSD or perceived stress.

ASDS PSS-10

Univariate analysis Multivariate
analysis

Univariate analysis Multivariate
analysis

Variables Without PTSD
symptom, n (%)

With PTSD
symptom, n (%)

P value Adjusted OR
(95% CI)

P value Without
perceived
stress, n (%)

With perceived
stress, n (%)

P value Adjusted OR
(95% CI)

P value

Hospital type .265 .030

Public general hospital 408 (90.1%) 45 (9.9%) 135 (29.8%) 318 (70.2%) 1 (reference) .008

Public stomatological hospital 461 (92.9%) 35 (7.1%) 188 (37.9%) 308 (62.1%) 0.680 (0.512-0.903) .565

Private hospital 18 (90.0%) 2 (10.0%) 5 (25.0%) 15 (75.0%) 1.366 (0.472-3.953)

Gender .229 .607

Male 280 (90.3%) 30 (9.7%) 107 (34.5%) 203 (65.5%)

Female 607 (92.1%) 52 (7.9%) 221 (33.5%) 438 (66.5%)

Marital status .741 .765

Married 644 (91.7%) 58 (8.3%) 234 (33.3%) 468 (66.7%)

Unmarried 227 (90.4%) 24 (9.6%) 88 (35.1%) 163 (64.9%)

Others 16 (100.0%) 0 (0.0%) 6 (37.5%) 10 (62.5%)

Parental status .493 .093 1.336 (0.998-1.788) .052

No 311 (91.2%) 30 (8.8%) 128 (37.5%) 213 (62.5%)

Yes 576 (91.7%) 52 (8.3%) 200 (31.8%) 428 (68.2%)

Educational level .882 .002* 0.714 (0.575-0.887) .002*

≤An associate degree 101 (91.8%) 9 (8.2%) 30 (27.3%) 80 (72.7%)

A bachelor’s degree 427 (91.2%) 41 (8.8%) 144 (30.8%) 324 (69.2%)

≥Amaster’s degree 359 (91.8%) 32 (8.2%) 154 (39.4%) 237 (60.9%)

Jan. 23-Feb. 29 on duty .316 .540

No 150 (89.9%) 17 (10.2%) 52 (31.1%) 115 (68.9%)

Yes 737 (91.9%) 65 (8.1%) 276 (34.4%) 526 (65.6%)

Preexisting physical diseases .360 .006* 2.442 (1.299-4.593) .006*

No 819 (92.0%) 71 (8.0%) 315 (35.4%) 575 (64.6%)

Yes 68 (86.1%) 11 (13.9%) 13 (16.5%) 66 (83.5%)

COVID-19−related experiences or

thoughts

a. I could be in direct contact with

suspected or confirmed cases.

.707 .146

No 410 (92.6%) 33 (7.4%) 150 (33.9%) 293 (66.1%)

Yes 477 (90.7%) 49 (9.3%) 178 (33.8%) 348 (66.2%)

b. I believed some of the patients I

treated could turn out to be sus-

pected or confirmed cases.

.555

No 190 (94.5%) 11 (5.5%) 80 (39.8%) 121 (60.2%) .167

Yes 697 (90.8%) 71 (9.2%) 248 (32.3%) 520 (67.7%)

c. I believed some of the patients I

treated could turn out to be

asymptomatic cases.

868

No 86 (94.5%) 5 (5.5%) 36 (39.6%) 55 (60.4%) .736

(continued on next page)
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Table 2 (Continued)

ASDS PSS-10

Univariate analysis Multivariate
analysis

Univariate analysis Multivariate
analysis

Variables Without PTSD
symptom, n (%)

With PTSD
symptom, n (%)

P value Adjusted OR
(95% CI)

P value Without
perceived
stress, n (%)

With perceived
stress, n (%)

P value Adjusted OR
(95% CI)

P value

Yes 801 (91.2%) 77 (8.8%) 292 (33.3%) 586 (66.7%)

d. I believed SARS-CoV-2 infection

could be life-threatening to me or

my family.

.744

No 140 (95.9%) 6 (4.1%) 61 (41.8%) 85 (58.2%) .878

Yes 747 (90.8%) 76 (9.2%) 267 (32.4%) 556 (67.6%)

e. I felt fear, helplessness, or terror

because of the possibility of

being contracted.

<.001*

No 555 (96.4%) 21 (3.6%) 4.856

(2.904-8.120)

<.001* 249 (43.2%) 327 (56.8%) <.001* 3.052 (2.256-4.130) <.001*

Yes 332 (84.5%) 61 (15.5%) 79 (20.1%) 314 (79.9%)

f. I was involved in medical relief

efforts against SARS or avian

influenza.

.162

No 835 (92.0%) 73 (8.0%) 309 (34.0%) 599 (66.0%) .705

Yes 52 (85.2%) 9 (14.8%) 19 (31.1%) 42 (68.9%)

Total 887 (91.5%) 82 (8.5%) 328 (33.8%) 641 (66.2%)

ASDS, Acute Stress Disorder Scale; COVID-19, coronavirus 2019; OR, odds ratio; PSS-10, Perceived Stress Scale-10; PTSD, posttraumatic stress disorder; SARS, severe acute respiratory syndrome; SARS-CoV-

2, severe acute respiratory syndrome coronavirus 2.

* P < .05.

p
s
y
c
h
o
l
o
g
ic

a
l

im
p
a
c
t

o
f

t
h
e

c
o
v
id

-
1
9

p
a
n
d
e
m
ic

o
n

e
m
e
r
g
e
n
c
y

d
e
n
t
a
l

c
a
r
e

p
r
o
v
id

e
r
s

2
0
3



204 tao e t a l .
experience.31,32 Concerning the variable of whether one was

on duty at the initial stage of the outbreak, adequate protec-

tions and prompt action might have played a role.

In agreement with the research regarding immediate psy-

chological responses during the initial stage of COVID-19

among the general population in China,32 our survey identified

the preexisting physical disease as a factor associated with a

higher risk of depression and anxiety. Previous studies on the

psychological impact of SARS among frontline health care

workers31 also supported the variable of preexisting physical

disease as a significant indicator of psychological morbidity.

Having the feelings of fear, helplessness, or terror resulting

from the possibility of contracting COVID-19 presented statisti-

cally significant differences in the psychological outcomes of

depression, anxiety, perceived stress, and PTSD. In a similar

vein, several psychological studies on past outbreaks1,33 showed

the adverse effect of exposure to patients who were infected.

Moreover, it is reported that fear for one’s health mediated the

relationship between outbreaks and psychological distress.34

Strengths of our study are as follows: this study added to

the literature on the psychological impact of COVID-19

among Chinese dental care providers; the survey was con-

ducted within 1 month of the initial stage, in which constant

vigilance and response efforts remained; the sample was geo-

graphically representative with participants across provinces

and cities in China.

However, there are several limitations to the present

study. First, because of the nature of the cross-sectional study

and the lack of normative data, causal inference cannot be

made. Second, the self-reported data may be less accurate

than clinical interviews. Third, other contributing factors

such as workload3 were not surveyed.

Further research on the long-term psychological effects of

infectious diseases,35 psychological resilience,36 and altru-

ism37 exhibited during an outbreak and posttraumatic

growth38,39 induced by the outbreak remains to be conducted.
Conclusion

In conclusion, the emergence of COVID-19 affected dental

care providers to a varying degree. In particular, poor physical

health conditions and feelings of fear, helplessness, or terror

resulting from the possibility of contracting COVID-19 require

further attention.

This research fills a gap in the literature on the psychologi-

cal reactions of Chinese dental workers during a virus out-

break and lays the foundation for the establishment of the

causal relationship between infectious diseases and the prev-

alence of psychiatric morbidity. Additionally, it helps improve

programs on psychological support for dental care workers

and suggests a focus on preparation and interventions to aid

psychological recovery after possible exposure to sources of

infection.
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