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Abstract

Background: Dental staff were characterized with the tolerance of enduring stress and they are at a high risk to
respiratory infectious disease. This study compared the anxiety level of the frontline dental staff (FDS) to the general
public in Yichang during the coronavirus disease of 2019 (COVID-19) pandemic and examined potential explanatory
factors to the differences.

Methods: Two online questionnaires were used separately to collect data from FDS and the general public. The Chi-
nese version of Beck Anxiety Inventory (BAl) was included for the assessment of anxiety. Firstly, a Chi-square test was
conducted to compare the anxiety state between these two groups. Then, a bivariate analysis using Cramer’s V and
Eta squared was conducted to find the potential factors. Lastly, a binary logistic regression was performed to examine
the association between potential factors and the anxiety state of FDS.

Results: In general, FDS were 4.342 (95% Cl: 2.427-7.768) times more likely to suffer from anxiety disorders than the
general public. The bivariate analysis showed that age, Level Three Protective Measures (PM-3), conflicts with patients
and/or colleagues were moderately associated with the anxiety state of FDS. But the knowledge of COVID-19, the
treatment to suspected or confirmed cases both had a weak association with the anxiety among FDS. Conversely,
workload, the exposure to potential infectious substance and conducting aerosol generated performance were not
significantly related to the anxiety of FDS. As the model indicated, an elder age and PM-3 protective measures could
lower the anxiety state of FDS, whereas the conflict with patients or/and colleagues would worsen it.

Conclusions: During the COVID-19 pandemic, FDS were more likely to suffer from anxiety disorders than the general
public. An elder age, sufficient personal protective measures and good relationships with colleagues and patients
would help them to maintain good mental health.
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Background

Since the first confirmed case was diagnosed in Decem-

ber 2019 in Wuhan, China, coronavirus disease of

2019 (COVID-19) has exerted adverse impact on every
*Correspondence: Ipxblnottingham@qa.com aspect of daily life [1]. This disease is caused by severe
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contact with infected individuals via their body fluids
and the respiratory droplets and aerosols they pro-
duced through coughing, sneezing, talking and other
activities [2].

As was known, dental treatments may involve the
use of dental hand pieces, ultrasonic scalers, water-air
syringes, etc., which normally generate aerosols, sprays,
spits and splashes of saliva, blood or other transport
media of SARS-CoV-2 [3-5]. Therefore, dental settings
in China were closed for a period of time according to
the lock-down policy in different areas, during which
only urgent patients were treated and most cases had
been postponed. After the spreading of SARS-CoV-2
had been curbed, each area gradually resumed dental
services, and precautions (such as the sanitization of
equipment and operatories, the use of the personal pro-
tective equipment (PPE) and the management of medical
waste) have been enforced in accordance to the guideline
issued by National Health Commission of the People’s
Republic of China [6]. Before returning to work, all den-
tal staff are required to be trained with the basic knowl-
edge of COVID-19. Moreover, some dental settings have
followed the Level Three Protective Measures (PM-3)
(including medical uniform, gown, medical cap, N95 res-
pirator, goggles, face shield, medical hazmat suit, gloves,
and medical shoe covers [7]) to minimize the harm to
EDS which includes dental interns, dental nurses and
general dentists.

These measures of protection and disinfection could
effectively prevent FDS from contracting the disease,
however, their mental health also needs concern [8,
9]. Studies showed that, during the spreading of SARS-
CoV-2 in China, frontline medical staff were more likely
to suffer from anxiety and depression disorders than the
general public [10, 11]. One of these studies also showed
that age was associated with the mental state of the gen-
eral public [12]. Although the general situation in China
was under control before the resumption of dental set-
tings, the risk of infection still exists, for outbreaks and
asymptomatic cases were reported occasionally, which
could increase fear and anxiety among FDS. As for pre-
cautious approaches, it was reported that constant
wearing of PPE could cause discomfort, such as breath-
lessness and skin injury [7]. In contrast, the knowledge of
COVID-19 pandemic might ease the anxiety of FDS as it
did to the Korean college students in another study [13].

Even regardless of the influence posed by COVID-19,
dental staff were characterized as susceptible to endur-
ing stress [14]. Studies had investigated this question and
relevant stress factors were found, among which patient
relations [14], dental procedure-related factors [14] and
heavy workload [15] had been reported. These factors are
still likely to occur during the COVID-19 pandemic.
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Therefore, this study investigated the anxiety state
of the FDS after the resumption of dental settings in
Yichang, a province administrated city with a population
of approximately 4 million and located 300 km away from
Wuhan. Based on previous research and the spread of
COVID-19, there were two aims of this study: i) to com-
pare the anxiety state of FDS to that of the general public
after the resumption of dental services. ii) investigate the
potential factors (age, the exposure to potential infectious
substance from patients, the treatment to suspicious or
confirmed cases, aerosol generated performance, PM-3
protective measures, the knowledge of COVID-19, work-
load, the conflict with patients and/or colleagues) associ-
ated with the anxiety state of FDS after the resumption.

Methods

Participants and data collection

Two online questionnaires were used separately for col-
lecting data from the general public (Additional file 3,
Additional file 4) and the FDS (Additional file 1, Addi-
tional file 2) in Yichang during a period of time from
the 2nd to the 13th of May 2020. The questionnaire for
general public (Additional file 3, Additional file 4) only
contained questions of personal information and the
Beck Anxiety Inventory (BAI) which was used to assess
their anxiety state. As for FDS (Additional file 1, Addi-
tional file 2), besides these two parts, a short test on their
knowledge of COVID-19 were included, and more ques-
tions relevant to their work environment and protective
measures had been asked. These questionnaires were dis-
tributed through social media, such as WeChat and QQ,
and were accessible via phone, computer and tablet. Each
participant had been informed of this study and their
consent had been asked.

In general, 330 questionnaires were distributed to the
FDS in Yichang and 280 were received with a completion
rate of 84.85%. Meanwhile, 330 questionnaires were dis-
tributed to the general public in this area and 285 were
received with a completion rate of 86.36%. As for data
set provided by FDS, since FDS only referred to dental
interns, dental nurses and general dentists, data from 11
volunteers were excluded. Therefore, the sample size of
FDS is 269. As for the general public, in order to compare
with FDS, only participants of 20—56 were included, lead-
ing to a sample size of 258 for the general public group.

Assessment of anxiety state of all participants

The Chinese version of BAI [16], which is reliable and
valid [17, 18], was used in this study to assess the anxi-
ety state of both groups. BAI is a self-rated inventory
with 21 items measuring cognitive, emotional and physi-
cal aspects of anxiety disorders. Each item was provided
with four answers of different scores (1=not at all,
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2=mildly, 3=moderately, 4=severely). The summary
of the score of 21 items were applied with the formula
Y =int (1.19*x) to calculate the final score for each par-
ticipant [18]. A final score equals to or was higher than 45
would be counted as having anxiety disorders or other-
wise [19]. Hence, the outcome variable is binary.

Potential factors associated with the anxiety state of FDS
Other questions relevant to potential factors were
included in the questionnaire for FDS. They were as fol-
low: i) the number of working days per week, ii) the num-
ber of working hours per day, iii) the number of working
hours between breaks, iv) whether they often performed
aerosolization procedures, v) whether they had conflicts
with colleagues and/or patients in the last 6 months, vi)
whether they had performed treatment on confirmed or
suspected cases of COVID-19, vii) whether their skin or
wounds were exposed to the blood, saliva, or other body
fluids of patients, viii) whether the guideline of PM-3 had
been followed in their office.

Another potential factor investigated was the knowl-
edge of COVID-19 among FDS, six multiple choice ques-
tions of COVID-19 were used to conduct the assessment.
The answers to each question was set according to the
Diagnosis and Treatment Protocol for Novel Coronavi-
rus Pneumonia (Trial Version 7) [20]. These questions
covered the following aspects regarding COVID-19: i)
the common symptoms, ii) the incubation period, iii) the
main routes of transmission, iv) the effective measures
and chemicals for cleaning and disinfection, v) the dis-
charging criteria for confirmed cases, vi) the susceptibil-
ity of people to this disease. There was only one correct
answer among four choices for each question. A correct
answer was counted as 1 point, otherwise 0 point. The
summary score was calculated to assess the knowledge of
COVID-19 among FDS.

Statistical analysis
In this study, the statistical analysis of data was per-
formed via Microsoft Excel version 16.43 (Microsoft
Corporation, Redmond, Washington, USA) and SPSS
version 26.0 (International Business Machines Corpora-
tion, Armonk, New York, USA). Firstly, it was a between
group design for the examination of the anxiety state
between FDS and the general public. Therefore, after the
final scores for participants were calculated, they were
classified into two groups as ‘have anxiety disorders’ or
‘doesn’t have anxiety disorders. Then a Chi-square Test
was conducted to determine the difference between FDS
and the general public on their anxiety state.

Secondly, the potential factors relating to the anxi-
ety state of the FDS was investigated. Since the rele-
vant questions yielded categorical and numerical data,
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a Chi-square test and the Cramer’s V were calculated
when the association between two categorical variables
were studied, and the calculation of Eta squared was
applied to study the association between a categori-
cal variable and a numerical variable. The association
between each potential factor and the anxiety state of
FDS was assessed, so as to the relations between every
two potential factors, in order to minimize the influ-
ence brought by highly correlated potential factors and
to find the potential factors that were moderately or
strongly associated with the anxiety state of FDS.

Finally, a binary logistic regression model was devel-
oped to examine the relationships between the predic-
tor variables (potential factors) and binary outcome
variable (The anxiety state of the FDS).

Results

Descriptive results

The descriptive analysis was as follow. The features for
gender and age of FDS and the general public were pre-
sented in Table 1. The average age of FDS was approxi-
mately 13 years younger than that of the general public
group.

As for some potential factors, a relatively heavy work-
load was perceived among FDS. In Table 2, the majority
of FDS worked no more than 5days per week, whereas
28.25% of them worked longer. There were 11.89% of
the FDS worked more than 8h a day and 29.00% of the
EDS continued working more than 2 h before a break.

Then, the average score of FDS on the COVID-19
knowledge was 2.46 (SD =1.33). The percentage of the
correct answer for each question was shown in Table 3.
EDS were more likely to choose wrong answer on effec-
tive sanitary chemicals, the main routes for transmis-
sion and the discharging criteria.

Table1 The gender and age distributions among FDS
and the general public

Variable FDS General public
In total(n) 269 258
Gender (Percentage)
Male 85 (31.60%) 100(38.76%)
Female 184 (68.40%) 158 (61.24%)
Age
Range 20-56 23-56
Average (SD) 27.20 (8.40) 40.53 (10.00)
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Table 2 Descriptive results of workload among FDS

Variable Frequency (%)
Total 269(100.00%)
Working days per week
0-4days 7(2.60%)
5days 186(69.15%)
6-7days 76(28.25%)
Working hours per day
<4h 35(13.01%)
(4, 6) hours 49(18.22%)
(6, 8) hours 153(56.88%)
>8h 32(11.89%)
Working hours between breaks®
<1h 68(25.28%)
[1,2) hours 123(45.72%)
[2,4) hours 59(21.93%)
>4h 19(7.07%)

? Time intervals less than 5min were not counted as a break

Table 3 Descriptive results of knowledge of COVID-19
among FDS

Questions Frequency (%)
Total 269(100.00%)
The common symptoms

Correct 221(82.16%)

Incorrect 48(17.84%)
The incubation period

Correct 158(58.74%)

Incorrect 111(41.26%)
The main routes of transmission

Correct 91(33.83%)

Incorrect 178(66.17%)
Cleaning and disinfection®

Correct 68(25.28%)

Incorrect 201(74.72%)
The discharging criteria

Correct 41(15.24%)

Incorrect 228(84.76%)

The susceptibility of people®
Correct 83(30.86%)

Incorrect 186(69.14%)

@ The effective measures and chemicals for cleaning and disinfection
b The susceptibility of people to COVID-19

Comparison of anxiety state between FDS and the general
public

As the result showed, 60 out of 269 FDS (22.30%) suffered
from anxiety disorders and 16 out of 258 ordinary peo-
ple (6.20%) suffered from anxiety disorders. There was
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a significant association (x>=27.671, p<0.01) between
being FDS and having anxiety disorders. Based on the
odds ratio, the likelihood for FDS to suffer from anxiety
disorder was 4.342 (95% CI: 2.427-7.768) times higher
than that of the general public.

Bivariate analysis

As for bivariate analysis, firstly, the associations of several
potential factors (categorical variables) with the anxiety
state of FDS were assessed. As was shown in Table 4, fac-
tors that were significantly associated with the outcome
variable (the anxiety state of FDS) included social rela-
tionships with colleagues and patients, the treatment to
suspected or confirmed cases, and adopting PM-3. But
the treatment to suspected or confirmed cases only had
a weak association with the outcome variable, since the
Cramer’s V was 0.139.

In addition, other factors (numerical variables) were
also listed as follow. Table 5 showed the Eta squared of
each predictor variable. It was shown that there were
four factors (a. the number of working days per week,
b. the number of working hours per day, c. their knowl-
edge of COVID-19, d. the number of trainings organized
by workplace) that had no or weak association with the
anxiety state of FDS. But the age factor had a moderate
association.

Binary logistic regression

A binary logistic regression model was then developed
to see the relations between the predictor variables and
outcome variable (the anxiety state of FDS). The Chi-
square for this model was 46.473 (p<0.001), suggesting
that the model fitted the data well. The overall classifica-
tion accuracy rate of the model was 81.78%. Specifically,
95.69% of the FDS who have no anxiety disorders were
accurately classified, but the accuracy rate was lower for
FDS who had anxiety disorders (33.33%). The coefficients
of all predictor variables were presented in Table 6. These
three predictor variables were significantly related to the
anxiety state of FDS and predictive to the outcome vari-
able. With the increase of age, FDS were less likely to suf-
fer from anxiety disorders. Similarly, applying PM-3 at
dental settings would predict the reduction of FDS with
anxiety disorders. On the contrary, FDS who had con-
flicts with colleagues and/or patients were more likely to
develop anxiety disorders. More specifically, based on the
odds ratio, FDS with an elder age were less susceptible to
anxiety disorders by a factor of 0.857. The odds of suffer-
ing from anxiety disorders was 0.243 times lower for FDS
with PM-3 than that of FDS without PM-3. Lastly, FDS
who had conflicts with colleagues and/or patients were
2.991 times more likely to suffer from anxiety disorder
than who did not.
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Table 4 Associations between potential factors and anxiety disorders of FDS (categorical variables)
Variable Anxiety state X Cramer’sV P- value
Yes No
(n =60) (n=220)
Gender 2441 0.095 0.118
Male 14 71
Female 46 138
Aerosolization procedures? 0.009 0.006 0.926
Yes 44 152
No 16 57
Conflicts with colleagues and/or patients® 13.833 0.227 <0.001
Yes 14 14
No 46 195
Treatment on suspected or confirmed cases® 5.200 0.139 0.023
Yes 1 17
No 49 192
Exposure to potential infectious substance ¢ 3.252 0.110 0.071
Yes 18 40
No 42 169
PM-3¢ 10.246 0.195 0.001
Yes 43 185
No 17 24

a

b

c

d

e

Did you often perform aerosolization procedures?
Did you have conflicts with colleagues and/or patients in the last 6 months?

Have you performed treatment on suspected or confirmed cases of COVID-19?

Have your skin or wounds been exposed to the blood, saliva, or other body fluids of patients?

Does your workplace follow PM-3 guideline?

Table 5 Associations between potential factors
and anxiety disorders of FDS (numerical variables)

Variable n?
Age 0.199
The number of working days per week 0.042
The number of everyday working hours per day 0.028
The number of hours between breaks 0014
Knowledge of COVID-19 0.128

Table 6 Results of binary logistic regression analysis

Variable Coefficient OR (95%IC) P-value
Age —0.154 0.857 (0.794-0.925) <0.001
PM-3° —1415 0.243 (0.105-0.561)  0.001
Conflicts with col- 1.095 2,991 (1.238-7.227) 0.015
leagues and/or
patients®
Constant 3.609 36.7929 0.001

a

b

Does your workplace follow PM-3?

Did you have conflicts with colleagues and/or patients in the last 6 months?

Discussion

The comparison of the anxiety state between FDS and the
general public showed that during the COVID-19 pan-
demic, FDS were more susceptible to anxiety disorders
than the general public, which was similar to the study of
medical staff during the COVID-19 outbreak [9-11].

EDS with an elder age were less likely to develop anxi-
ety disorders than younger ones, which had also been
observed among the public in the outbreak of COVID-
19 [12]. Also, personal protective measures (PM-3) could
ease the anxiety of FDS, potentially because this measure
may lower the fear caused by COVID-19. Lastly, it was
the same as before, during the COVID-19 pandemic,
that having less conflicts and good communications with
colleagues and patients could help FDS experience less
anxiety [14], since the fear of being judged negatively or
embarrassed could result in social anxiety disorders [20].

Different from previous research, this study suggested
that workload did not significantly influence the anxiety
state of FDS. This could be related to their conscientious-
ness personality trait which would assist people in finding
positive solutions to difficulties [21] and lowering anxiety
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[22, 23]. Although performing aerosol procedures [3, 4,
15], providing treatment to suspected or confirmed cases
and the exposure to the body fluids of patients were per-
ceived to be risky [2, 5], they did not closely related to the
anxiety state of FDS, which could be the result of suffi-
cient protective measures. Although better knowledge of
social disease related to less anxiety among Korean col-
lege students [13] and positive attitude among Chinese
residents [24], the knowledge of COVID-19 only had a
weak association to the anxiety state of the FDS. This may
result from the variation of symptoms among infected
individuals and the occasional updates of COVID-19
guideline.

Therefore, more attention needs to be paid to the
younger staff. Approaches, such as sufficient personal
protective measures and providing support from col-
leagues, would help FDS stay away from anxiety disor-
ders. Also, considering the features of COVID-19, regular
trainings of necessary information were still in need.

There were several limitations indicated. Firstly, sam-
ple selection bias may occur in this study. Because online
questionnaires were used to avoid the contact with peo-
ple, participants in this study were mostly voluntary
internet users. In order to minimize this disadvantage,
data had been collected from different areas in Yichang
and a large sample size was used. Secondly, the aver-
age age of FDS is much younger than that of the gen-
eral public. This is because many FDS are in their 20s or
30s. Their physical health condition is more suitable for
intense working pace than elder FDS. Considering the
age among FDS ranges from 20 to 56, and in order to mit-
igate the influence of different age groups, participants
younger than 20 or elder than 56 had been excluded from
the general public group, leading to a range from 23 to
56years old. Also, age had been studied as a potential fac-
tor. Thirdly, only a limited number of factors were inves-
tigated in this study and this model predicted 33.33% of
FDS who suffered from anxiety disorders, future research
could look into more anxiety-related factors to further
our understanding.

Conclusions

This study found that, during the COVID-19 pandemic,
FDS were more likely to suffer from anxiety disorders
than the general public after returning to work at den-
tal settings. In addition, we found that the anxiety state
of FDS was significantly associated with age, the imple-
mentation of PM-3, conflicts with colleagues and/or
patients and the knowledge of COVID-19. More spe-
cifically, age and PM-3 were adversely associated with
the anxiety state of FDS, whereas conflicts with col-
leagues and patients were positively related to the anxi-
ety state of them. Interestingly, workload, the exposure
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to potential infectious substance and conducting aero-
sol generated performance were insignificant factors to
the perceived anxiety disorders among FDS. In addi-
tion, the knowledge of COVID-19 and the treatment
to suspected or confirmed cases were weakly associ-
ated with the anxiety state of FDS. Hence, according to
this study, younger FDS requires more attention during
the resumption of dental settings. Also, some practical
approaches could be adopted, such as sufficient per-
sonal protective measures and the support provided
by colleagues. Although the knowledge of COVID-19
had a weak association with the anxiety state of FDS,
regular trainings regarding important information of
COVID-19 are still necessary.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512903-020-01335-9.

Additional file 1.
Additional file 2.
Additional file 3.
Additional file 4.

Abbreviations

COVID-19: Coronavirus Disease 2019; FDS: Frontline Dental Staff; BAl: Beck
Anxiety Inventory; PM-3: Level Three Protective Measures; PPE: Personal
Protective Equipment.

Acknowledgements

The authors would like to thank to the participants in this study. We express
our admiration and supportiveness to all frontline healthcare workers during
the COVID-19 pandemic wholeheartedly. We would also like to thank our
friends Rebecca Mu (Columbia University) and Yuxia Zou (University of Cam-
bridge) for their help to revise the language.

Authors’ contributions

SZ conceived and designed the structure of this paper; SZ and BL wrote the
paper; JCand LZ designed the questionnaire and collected and sorted out the
data. BL and LZ counted the results and reviewed the paper. RS reviewed the
paper and made modifications in format and language. All authors have read
and approved the final manuscript.

Funding

This study was supported by the Yichang Medical and Health Research
Project, grant number A20-2-027. The funding bodies played no role in the
design of the study and collection, analysis, and interpretation of data and in
writing the manuscript.

Availability of data and materials

The data generated and analyzed during this study are available from cor-
responding author on reasonable request. The data are not publicly available
due to privacy restrictions.

Ethics approval and consent to participate

This study was reviewed and approved by the Ethics Committee of the First
People’s Hospital of Yichang. The online questionnaires for FDS and the public
both explained this study to the participants at the beginning. Because these
are online questionnaires and the contact of people was avoided in this study
in order to prevent the spreading of COVID-19, a question at the beginning of
each questionnaire asked the participants if they were willing to participate in
this research. They gave their consent by choosing from ‘yes’or ‘'no’answer to


https://doi.org/10.1186/s12903-020-01335-9
https://doi.org/10.1186/s12903-020-01335-9

Zhao et al. BMC Oral Health (2020) 20:342

this question. Hence, the consent of the participants in this study had all been
obtained in this way.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

! Department of Stomatology, The People’s Hospital of China Three

Gorges University/ The First People’s Hospital of Yichang, 2 Jiefang Road,
Yichang 443000, China. 2 Department of Environmental Health Sciences,
Yale School of Public Health, 60 College Street, New Haven, CT 06520, USA.
3 Hubei Xingingjia Psychological Counseling Co, Ltd, 129 Yanjiang Avenue,
Yichang 443000, Hubei, China.

Received: 8 July 2020 Accepted: 18 November 2020
Published online: 26 November 2020

References

1. Huang C,Wang, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features
of patients with 2019 novel coronavirus in Wuhan, China. Lancet.
2020;395:497-506.

2. Lai CC, Shih TP, Ko WC, Tang HJ, Hsueh PR. Severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) and coronavirus disease-2019
(COVID-19): the epidemic and the challenges. Int J Antimicrob Agents.
2020;55:105924.

3. Peng X, XuX LiV,Cheng L, Zhou X, Ren B. Transmission routes of 2019-
nCoV and controls in dental practice. Int J Oral Sci. 2020;12:9.

4. MengL, Hua F, Bian Z. Coronavirus disease 2019 (COVID-19): emerg-
ing and future challenges for dental and oral medicine. J Dent Re.
2020;99:481-7.

5. XuH, Zhong L, Deng J, Peng J, Dan H, Zeng X, et al. High expression of
ACE2 receptor of 2019-nCoV on the epithelial cells of oral mucosa. Int J
Oral Sci. 2020;12:8.

6.  City Health Commission of Yichang. Yichang COVID-19 daily report. 2020.
[Cited: 18 Jun 2020.] wjw.yichang.gov.cn.

7. LongH, Zhao H, Chen A, Yao Z, Cheng B, Lu Q. Protecting medical staff
from skin injury/disease caused by personal protective equipment
during epidemic period of COVID-19: experience from China. J Eur Acad
Dermatol Venereol. 2020;34:919-21.

8. HuN,PanS, Sun J,Wang Z, Mao H. Mental health treatment online
during the COVID 19 outbreak. Eur Arch Psychiatry Clin Neurosci.
2020;270:783-4.

9. Fernandez R, Lord H, Halcomb E, Moxham L, Middleton R, Alananzeh |,
et al. Implications for COVID-19: a systematic review of nurses’ experi-
ences of working in acute care hospital settings during a respiratory
pandemic. Int J Nurs Stud. 2020;111:103637.

Page 7 of 7

10. LuW,Wang H, Lin, Li L. Psychological status of medical workforce
during the COVID-19 pandemic: a cross-sectional study. Psychiatry Res.
2020;288:112936.

11. Pappa S, NtellaV, Giannakas T, Giannakoulis VG, Papoutsi E, Katsaounou
P Prevalence of depression, anxiety, and insomnia among healthcare
workers during the COVID-19 pandemic: a systematic review and meta-
analysis. Brain Behav Immun. 2020;88:92-7.

12. Huang, Zhao N. Generalized anxiety disorder, depressive symptoms and
sleep quality during COVID-19 outbreak in China: a web-based cross-
sectional survey. Psychiatry Res. 2020;288:112954.

13. LeeE, Lee H. Disaster awareness and coping: impact on stress, anxiety,
and depression. Perspect Psychiatr Care. 2019;55:311-8.

14.  Al-Zubair NM, Al-ak’hali MS, Ghandour IA. Stress among dentists in
Yemen. Saudi J Dent Res. 2014;6:140-5.

15. Moore R, Bradsgaard |. Dentists' perceived stress and its relation to
perceptions about anxious patients. Community Dent Oral Epidemiol.
2001;29:73-80.

16. Wang XD, Wang XL, Ma H. Chapter 7: evaluation of depression and
related problems. In: Wang XD, Wang XL, Ma H, editors. Mental health
rating scale handbook. Updated edition. Beijing: China Mental Health
Journal; 1999. p. 379-88.

17. Liang Y, Wang L, Zhu J. Factor structure and psychometric properties of
Chinese version of Beck Anxiety Inventory in Chinese doctors. J Health
Psychol. 2016;23:657-66.

18. NgT, Yeo HL, Shwe M, Gan YX, Chan A. Psychometric properties and
measurement equivalence of the English and Chinese version of the Beck
anxiety inventory in patients with breast cancer. Value Health. 2016;19:7.

19. Zhang Q Wang Z,Wang X, Liu L, Zhang J, Zhou R. The effects of different
stages of mindfulness meditation training on emotion regulation. Front
Hum Neurosci. 2019;13:208.

20. National Health Commission, National Administration of Traditional
Chinese Medicine on March. Diagnosis and treatment protocol for novel
coronavirus pneumonia (trial version 7). Chin Med J. 2020;133:027.

21. Weiner IB, Stricker G, Widiger TA, Alonso A, Alonso S, Barlow DH, et al.
Handbook of psychology: clinical psychology. New York: Wiley; 2003.

22. Bartley CE, Roesch SC. Coping with daily stress: the role of conscientious-
ness. Pers Individ Differ. 2011;50:79-83.

23. Azeem DSM. Conscientiousness, neuroticism and burnout among
healthcare employees. Int J Acad Res Bus Soc Sci. 2013,;3:467-77.

24. Zhong B, Luo W, Li H, Zhang Q, Liu X, Li W, Li Y. Knowledge, attitudes,
and practices towards COVID- 19 among Chinese residents during the
rapid rise period of the COVID-19 outbreak: a quick online cross-sectional
survey. Int J Biol Sci. 2020;16:1745-52.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://wjw.yichang.gov.cn

	Analysis of anxiety-related factors amongst frontline dental staff during the COVID-19 pandemic in Yichang, China
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Participants and data collection
	Assessment of anxiety state of all participants
	Potential factors associated with the anxiety state of FDS
	Statistical analysis

	Results
	Descriptive results
	Comparison of anxiety state between FDS and the general public
	Bivariate analysis
	Binary logistic regression

	Discussion
	Conclusions
	Acknowledgements
	References


