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Abstract

Objectives: To investigate associations between oral health and psychological factors (i.e.,

depression, anxiety, and resilience) in a group of Chinese individuals who had sought an inter-

vention online during the COVID-19 pandemic.

Methods: For this cross-sectional study, online questionnaires were created using online survey

software from set items of instruments commonly used to assess depression, anxiety, and resil-

ience combined with an oral health survey. The study was conducted from March 13 to 16, 2020.

Results: 568 participants (188 men and 380 women) with a mean� SD age of 41.7� 10.2 years

were included in the analyses. In total, 152 (27%) participants were from Beijing, 149 (26%) from

Wuhan, 110 (19%) from Shenyang, and 157 (28%) from other Chinese cities. Halitosis and

bleeding gums were the most common reasons for individuals to seek an intervention.

Compared with other cities, participants from Wuhan showed higher anxiety and depression

and worse previous oral health. Resilience mediated the relationship between depression and

oral health, but not between anxiety and oral health.

Conclusion: We hope that the data from this study will inform clinical practitioners and dem-

onstrate that mental health awareness and resilience training are important strategies that may

mitigate the negative impact of lockdown and isolation on oral health.
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Introduction

Severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) that was responsible
for coronavirus disease 2019 (COVID-19)
was first detected in Wuhan, China in
early December 2019, and quickly spread
globally, proving to be one of the most
challenging tests faced by humanity in
modern history.1,2 According to current
data from Centre for Systems Science and
Engineering (CSSE) at Johns Hopkins
University, worldwide, COVID-19 has
infected over 664 million individuals and
caused nearly 7 million deaths.3 The
COVID-19 virus is highly contagious and
spreads from person to person by inhala-
tion of respiratory droplets.4 Data also
showed that the virus could persist on sur-
faces from a few hours to several days,
depending on the type of surface, tempera-
ture, and environment.5

During the pandemic, infection control
was the cornerstone of safe dental practice.6

However, many dental procedures produce
aerosols and droplets contaminated with
bacteria, viruses, and blood and so the
risk of cross-infection between patients
and dentists was high.7 Moreover, accord-
ing to records, when the COVID-19 virus
was first identified, many dental practices
were closed or suspended and despite
dental emergencies, people were reluctant
to go and seek treatment.7,8 Interestingly,
one study showed that increased levels of
anxiety, depression, and stress lead to
increased levels of oral parafunctional
habits during the COVID-19 pandemic,
and the authors suggested that this may
result in an increased prevalence of orofa-
cial pain and temporomandibular disorders

in the future.9 While the comprehensive and
long-lasting psychological consequences of
COVID-19 have been highlighted in several
studies,10,11 little data are available on how
the virus affects oral behaviour. Indeed, to-
date, no empirical study has examined the
psychological impacts of COVID-19 on
oral and dental health.7,12 The aim of this
present was to investigate associations
between oral health and psychological fac-
tors (i.e., depression, anxiety, and resilience)
in a group of Chinese individuals who had
sought an intervention online during the
COVID-19 pandemic.

Methods

Study procedures

For this cross-sectional study, online ques-
tionnaires were created using online survey
software (Questionnaire Star software,
https://www.wjx.cn/) from set items of instru-
ments commonly used to assess depression,
anxiety, and resilience14–16 and an oral
health survey. Demographic data included:
sex; age; district; medical history (suffering
from two or more chronic diseases was con-
sidered as severe). Participants were encour-
aged to complete the e-questionnaires by
phone, email, or instant messaging software.
The questionnaire was accessible online
across 29 cities in China.

Study population

The participants in this cross-sectional
study had oral symptoms and had chosen
to seek medical intervention online because
of lockdown during the COVID-19 epidem-
ic. The study took place from March 13–16,
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2020. The participants had used a nucleic
acid amplification test to confirm that
they were negative for COVID-19.

Two investigators [QS; YX] from the
Centre of Dental Medicine, China-Japan
Friendship Hospital, Beijing, China,
reviewed the responses to the question-
naires retrieved from the website adminis-
trator and enrolled individuals who met the
inclusion and exclusion criteria. Inclusion
criteria were as follows: oral symptoms;
aged between 20 and 75 years; able to com-
plete the questionnaires. Exclusions were as
follows: resided outside China; a response
time to the questionnaire of �3min or
�30min; an oral emergency (e.g., maxillo-
facial trauma); presence of a severe con-
comitant disease; history of psychotic
symptoms (e.g., schizophrenia).

The study followed the STROBE state-
ment guidelines13 and was approved by the
Institutional Research Ethics Committee of
the Institute of Psychology, the Chinese
Academy of Sciences (Approval number:
CAS-20200221; Date: February 21, 2020).
Written informed consent was obtained
from each patient and data were anony-
mized prior to analysis.

Instruments

The following instruments and an oral
health survey were used to construct the
online questionnaire.

The 9-item Patient Health Questionnaire
(PHQ-9) was used to assess the participants’
depression.14 The questionnaire consists of 9
items that represent the 9 diagnostic criteria
for major depression. The items are rated on
a 4-point ordinal scale indicating how fre-
quently the symptom has been present over
the past two weeks. Recommended severity
score ranges are as follows: 0–4, none; 5–9
mild; 10–14 moderate; 15–19 moderately
severe; 20–27, severe. The Chinese version
of PHQ has been shown to have outstanding
reliability and validity.15

To assess the participants’ anxiety and
symptom severity, the Chinese version of
the 7-item Generalized Anxiety Disorder
(GAD-7) scale was used.16 According to
severity scores, anxiety was graded as: 0–4,
none; 5–9, mild; 10–13, moderate; 14–18,
moderate; 19–21, severe. This instrument
has been shown to have outstanding reliabil-
ity and validity.16

Resilience is the ability of individuals to
adapt to difficult situations and helps pro-
tect them from various mental health con-
ditions, such as depression and anxiety.17

To assess participants’ resilience, the
Chinese version of the Connor-Davidson
Resilience Scale-10 (CD-RISC-10) was
used in this study.18 The scale has 10
items each scored 0–4 (i.e., score range 0–
40). The Chinese version of CD-RISC-10
has been shown to have high reliability
and validity.19 This scale has been shown
to be sensitive to changes in response to
interventions in psychiatric patients and so
was suitable for this study.20

The oral health survey had five ques-
tions: (1) professional teeth cleaning (i.e.,
none; once/year; twice or more/year; (2)
treatment desire (i.e., none; needed but
not available; needed but feared consequen-
ces of the pandemic); (3) latest treatment
(i.e., emergency department; stayed home;
telehealth visit); (4) previous oral health
(i.e., good: no decay or repair; medium:
oral problems that did not affect the quality
of life; poor: required oral care and had an
impact on quality of life); (5) occurrence of
specific oral symptoms (i.e., tooth pain;
sleep bruxism; bleeding gums; halitosis;
oral ulcers; uncomfortable feelings; third
molar problems).

Statistical analyses

According to sample size calculations using
G-power 3.1 software,15 an effect size
of 0.25 in the v2 test, with a probability of
type I error of �5%, and power (1�b) of
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0.95, required a minimum sample size of

220. Statistical analysis was performed

using SPSS software (version 20.0 for

WindowsVR ; IBM Corp, Armonk, NY,

USA). A P-value <0.05 was considered to

indicate statistical significance.
Classification data were expressed as

percentages and compared using v2 test.

For psychological symptoms (i.e., anxiety,

depression, resilience), the student’s t-test

was used and bootstrap 95% Confidence

Intervals (CIs) established. Pearson’s corre-

lation test was used to analyse the correla-

tion between anxiety and depression scores.

Mediation and Path analyses were used to

evaluate the direct and indirect effects of

anxiety, depression, and resilience on oral

health.21

Results

Of the initial 680 questionnaires that were

collected, 112 were excluded (47, incom-

plete data; 43, response time �3min; 8, out-

side China; 6, severe disease; 5, mental

illness; 3, <20 years. Therefore, 568 valid

questionnaires were analysed. The popula-

tion consisted of 188 men and 380 women

with a mean� SD age of 41.7� 10.2 years.

Across the population, 152 (27%) partici-

pants were from Beijing, 149 (26%) from

Wuhan, 110 (19%) from Shenyang, and

157 (28%) from other cities in China.
Across the population (n¼ 568), the

results of oral health survey were as follows:

(1) For professional teeth cleaning, none

(252), once (290), or twice or more/year

(26); (2) For treatment desire, none (371),

needed but not available (63), needed but

feared consequences of the pandemic (134);

(3) For latest treatment, emergency depart-

ment (144), stayed home (299), telehealth

visit (125) (4) For previous oral health,

good (65), medium (347), poor (156); (5)

For specific oral symptoms, seven oral

symptoms troubled the participants enough

for them to seek advice online, these were:

halitosis (27%); bleeding gums (24%); ulcers

(16%); tooth pain (14%); third molar prob-

lems (9%); sleep bruxism (6%); uncomfort-

able feelings (4%).
Across the population, PHQ-9 scores for

depression were as follows: none (0–4), 350

(62%); mild (5–9), 140 (25%); moderate

(10–14), 60 (11%); moderately severe (15–

19), 18 (3%); severe (20–27), 0 (0%)

(Table 1). The GAD-7 scores for anxiety

were as follows: none (0–4), 396 (70%);

Table 1. Depression and anxiety scores from Wuhan and other Chinese cities.

Wuhan

n¼ 149

Other Cities

n¼ 419

Total

n¼ 568

Statistical

significance

Depression

none 51 (34) 299 (71) 350 (62)

mild 50 (34) 90 (22) 140 (25)

moderate 34 (23) 26 (6) 60 (11)

moderately/severe 14 (9) 4 (0) 18 (3)

severe 0 (0) 0 (0) 0 (0) P< 0.001

Anxiety

none 61 (41) 335 (80) 396 (70)

mild 56 (38) 76 (18) 132 (23)

moderate 14 (9) 4 (1) 18 (3)

moderately/severe 11 (7) 3 (1) 14 (3)

severe 7 (5) 1 (0) 8 (1) P< 0.001

Data are expressed as n (%).
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mild (5–9), 132 (23%); moderate (10–13),

18 (3%); moderately severe (14–18), 14

(3%); severe (19–21), 8 (1%) (Table 1).
We compared differences between

Wuhan and other cities combined. In

terms of oral symptoms there was no differ-

ence between Wuhan and other cities com-

bined, the largest v2 test¼ 2.98, P¼ 0.085

(bootstrap test; bootstrap 95%CI, �0.008–

0.104). However, for their previous oral

health assessment, compared with other

cities combined, fewer participants from

Wuhan reported ‘good’ (v2 test¼ 31.2,

P< 0.001), and more from Wuhan reported

‘poor’ (v2 test, 24.6, P< 0.001). Wuhan

(n¼ 149): good, 10 (7%); medium, 92

(62%); poor, 47 (32%). Other cities com-

bined (n¼ 419): good, 55 (13%); medium,

255 (61%); poor, 109 (26%). As a conse-

quence, more participants in Wuhan than

other cities sought an intervention: Wuhan:

yes, 92 (62%), no, 57 (38%); other cities: yes,

140 (33%), no, 279 (67%).
In terms of mental health, participants

from Wuhan were more vulnerable than

those in other cities, which was supported

by the difference in resilience scores,

Wuhan: mean� SD, 21.7� 6.8; other

cities: 24.5� 6.2; P< 0.001; bootstrap 95%

CI, 1.6–4.1). Compared with participants

from other cities, those from Wuhan had

a higher level of anxiety (P< 0.001; boot-

strap 95%CI, 3.1–4.9), and depression

(P< 0.001; bootstrap 95%CI: 3.1–4.9)

(Table 1).
There was a statistically significant cor-

relation between anxiety and depression

scores (r¼ 0.76, P< 0.001) (Figure 1a).

Interindividual differences in resilience

scores were observed. Scores ranged from

2–32 and the median scores was 24.0 (mean�
SD, 23.8� 6.4); (Figure 1b). Further analy-

sis showed that resilience scores negatively

correlated with anxiety and depression

scores, and the correlations were statistical-

ly significant (anxiety, r¼�0.43, P< 0.001;

depression, r¼�0.50, P< 0.001).
Using mediation and path analyses, we

investigated the relationship between psy-

chological factors (anxiety, depression,

resilience) and oral health (Figures 2a and

2b). The depression or anxiety scores were

independent variables (IVs), resilience was a

mediator, and oral health was a dependent

variable (DV). Estimated path coefficients

represent the strength of connections or the

strength of the influence conveyed through

that pathway. A bias-corrected bootstrap

95% CI for the indirect effect (estimated

path coefficient [a * b], 0.008) based on

bootstrap sampled 10,000 times was above

zero (0.0007–0.0175), such that the effect

Figure 1. (a) Correlation between depression and anxiety scores for the whole population (n¼ 568). The
correlation was statistically significant (r¼ 0.76, P< 0.001) and (b) Distribution of resilience scores for the
whole population (n¼ 568); median 24.0 (red line) range 2–32.
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between depression and the oral health
depended partially on resilience (c0 ¼ 0.0175
P¼ 0.0208; Figure 2a). However, the medi-
ation model for the effect between anxiety,
resilience and oral health was nonsignificant.
A bias-corrected bootstrap 95% CI for the
indirect effect (estimated path coefficient
[a * b], 0.0067) was below zero (�0.0002–
0.0141) (Figure 2b).

Discussion

COVID-19 outbreaks disrupted basic life
activities and elicited acute and long-term
effects on individuals’ well-being and
health, including psychological distress,
anxiety, and depression.22 In China, severe
measures that included massive lockdowns
and electronic surveillance of millions of
people, were taken.23 Indeed, COVID-19
has created an uncertain world, and its
severe psychological consequences for indi-
viduals and societies are perhaps long-
lasting.24

Oral health can be regarded as a window
to our overall health, but the influence of
the COVID-19 crisis on patients’ dental and
oral health and their quality of life has been

largely ignored.7,25 In this present study we

analysed data collected in March 2020 and

investigated the impact of COVID-19 on

oral and dental care and explored the rela-

tionship between anxiety, depression, and

resilience on oral health in a sample of indi-

viduals with negative COVID-19 tests. Oral

health affects people physically and psycho-

logically.24 We found that the most fre-

quently reported oral symptoms reported

by our participants were halitosis, bleeding

gums, ulcers and tooth pain. These findings

are consistent with those from another

study conducted in India, that found aph-

thous stomatitis, facial pain, periodontitis,

and gingivitis were commonly reported

during the COVID epidemic.26

Compared with participants from other

Chinese cities, we observed that individuals

from Wuhan showed higher anxiety and

depression, lower resilience and worse pre-

vious oral health assessments. Our results

are consistent with those from a previous

study that showed participants in Wuhan

were more psychologically affected during

the epidemic, and had more oral health

problems than individuals from other

Figure 2. (a) Mediation model using depression-resilience-oral health symptom counts. A bias-corrected
bootstrap 95% CI for the indirect effect (estimated path coefficient [a * b], 0.008) based on bootstrap
sampled 10,000 times was above zero (0.0007–0.0175), such that the effect between depression and the
oral health depended on resilience (P< 0.05) and (b) Mediation model using anxiety-resilience-oral health
symptom counts. The mediation model for the effect between anxiety, resilience and oral health was
nonsignificant. A bias-corrected bootstrap 95% CI for the indirect effect (estimated path coefficient [a * b],
0.0067) was below zero (�0.0002–0.0141).
a, b, a * b, and c0 refer to estimated path coefficients.
Oral health¼ specific oral symptom counts (i.e., tooth pain; sleep bruxism; bleeding gums; halitosis; oral
ulcers; uncomfortable feelings; third molar problems).
Boot CI¼ bootstrap 95% Confidence Interval.
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cities in China.27 Psychological stress asso-
ciated with the COVID-19 outbreak in
Wuhan was significant and induced the
feelings of fear, anxiety, distress, and isola-
tion in the population. 22

Previous studies have shown that poor
oral health was associated with poor emo-
tional health and well-being as assessed by
psychological factors such as anxiety,
depression and resilience.28 A study from
China in patients with oral cancer showed
that improving their resilience helped
relieve anxiety symptoms.29 Our analysis
across all participants found that the while
the mediating effect of resilience on the rela-
tionship between depression and oral symp-
toms was significant, the mediating effect of
resilience on the relationship between anxi-
ety and oral symptoms was not. Despite
their close association in many cases, depres-
sion and anxiety have distinct causes and
consequences. Importantly, improving emo-
tional regulation and resilience is critical for
coping with catastrophic events. We suggest
that remote psychological support and
online oral health counselling should be rec-
ommended to improve resilience and sup-
port the mental health of those in isolation
or lockdown.

The study had several limitations. For
instance, the survey was administered in
March 2020 when COVID-19 was initially
spreading across Wuhan and a few cities in
China. This may have reduced the number
of potential responders and so limited the
scope of the study. However, the data we
retrieved may assist in providing an insight
into the COVID-19 situation at that time. In
addition, our study did not include a survey
of oral healthcare professionals, who would
probably be particularly at risk from psy-
chological symptoms. Further research is
warranted to confirm our findings and con-
struct relevant sub-sets of participants.
Nevertheless, we hope that the data from
this study will inform clinical practitioners
and demonstrate that mental health

awareness and resilience training are impor-
tant strategies that may mitigate the negative
impact of lockdown and isolation on oral
health.
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