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ABSTRACT

Objectives: this study aimed to investigate the relationship between oral manifestations and
depression, anxiety, and stress among covid-19 patients.

Methods: This cohort study investigated 125 Covid-19 patients hospitalized at Covid-19
wards at Kashan Shahid Beheshti Hospital., After hospitalization, the patients were subjected
to an oral examination and filled out the DASS-21 questionnaire to measure Psychological
disorders at the beginning of hospitalization, one month and two months after discharge. Then
we calculated the occurrence of oral manifestations and their relationship with depression,
anxiety and, stress in the patients.

Results: On the day of admission, 98.4% of patients had at least one type of oral manifestation.
Coated tongue (75.2%), scallop tongue (67.2%) and xerostomia (66.4%) were the most common
oral manifestations, respectively. As the severity of depression, anxiety and stress increased, the
incidence of oral manifestations also did. However, we found no statistically significant relationship
between these two factors (P<0.05); Temporomandibular disorders, xerostomia, changes in smell
and taste were significantly related to Psychological disorders in some follow-ups (P<0.05).

Conclusion: The study showed no statistically significant relationship between the severity
of depression, anxiety and, stress with oral manifestations at any time, but with the increase
in the severity of Psychological disorders, the incidence of oral manifestations also increased.
A separate examination of the manifestations showed a statistically significant relationship
between depression, anxiety and stress with xerostomia, temporomandibular disorders, changes
in smell and taste at some follow-up times.
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INTRODUCTION

The coronavirus pandemic outbroke in Decem-
ber 2019 and infected over 600 million people in
the world and killed nearly 6.5 million people by
September 2, 2022 [WHO, 2021]. Fever, sore
throat, shortness of breath and dry cough are
among the symptoms of Covid-19 [Fini, M. B.
2020; Amorim Dos Santos, J. et al.,2021]. Oral
manifestations are also known as relatively com-
mon symptoms of this disease [Binmadi N et al.,
2022]. Gustatory disorders, non-specific oral ul-
cers, desquamative gingivitis, petechiae and infec-
tions associated with candidiasis are among the
oral manifestations related to Covid-19 [Amorim
Dos Santos J. et al.,2021]; These manifestations
can affect the patient’s quality of life by causing
dysphagia, multiple wounds, reducing the ability
to speak and chew. And due to patient’s difficulty
to receive food and psychological issues, it can
slow down their recovery and raise the mortality
rate [Nguyen P. et al., 2005].

The sudden spread of Covid-19, has increased
the prevalence of some psychological disorders as
well as physical conditions [Salari N. et al., 2020].
Thus, sufferers experience a high level of depres-
sion, anxiety and stress [Moayed M. et al., 2021].

Various researches have focused on the rela-
tionship between psychological factors such as
depression, anxiety and stress with some oral
manifestations, including temporomandibular
joint disorder (TMD) [Sojka A. et al., 2019;
Kmeid, E. et al., 2020] - muscle-facial pain syn-
drome [Bordoni B. et al., 2018; Mansourian A. et
al., 2019, Chitnis A. et al., 2020] — xerostomia
[Bergdahl M., Bergdahl J., 2000, Borahan, M. O.
et al., 2012; Gholami, N. et al., 2017] - BMS
burning mouth syndrome [Di Stasio, D. et al.,
2018; Kim, M., Kho H, 2018, Abetz L, Savage N,
2009] - Recurrent aphthous stomatitis [Dhopte A
et al.,, 2018; Bilodeau, E., Lalla R., 2019; Ekinci
A. et al., 2020] - Herpes simplex virus infection
[Yan C. et al., 2020] - Lichen planus [Cerqueira,
J.etal, 2018, Manczyk B. et al., 2019] — Morsi-
catio [Kang H. et al., 2012].

It’s essential to know both physiological and
psychological aspects of these disorders and ben-
efit from collaboration among clinical specialists,
such as dentists, oral disease specialists, psycholo-
gists etc., to properly handle the patients. Because

it is still unclear whether the occurrence of oral
symptoms is due to the Covid-19 infection alone or
due to the systemic effects of simultaneous infec-
tions, stress and anxiety, weak immune system or
the effects of drug treatment.

This study aimed to investigate oral manifesta-
tions related to depression, anxiety and stress in
hospitalized Covid-19 patients. We hoped that by
managing stress and anxiety, the creation and ag-
gravation of patients’ oral lesions can be prevented.

MATERIALS AND METHODS:

Research design and population: This cohort
study investigated patients with Covid-19 hospital-
ized at Kashan Shahid Beheshti Hospital in in Iran
in the age range of 18-60 in 2014-2015. Patients
whose lung CT scan, PCR, or serum antibody test
showed that they were infected with the virus were
included in the study. Patients with a history of se-
vere depression, high drug use, and autoimmune
diseases were excluded from the study.

Out of 125 people participated in this study, 67
of them (53.6%) were women. The average age of
the subjects was years old. The most frequent edu-
cational degree was associate degree. Two people
deceased during the study. Cardiovascular diseases
were the most common diseases among the partici-
pants (24 people) (19.2%) (data not shown) 60 peo-
ple participated in the first follow-up and 69 people
participated in the second follow-up (Figure).

Sample size: According to the study conducted
by Neda Gholami et al.,, 31.7% (P1) of patients
who had reduced saliva flow and xerostomia and
4.4% (P2) of healthy people had depression [Ghol-
ami N. et al., 2017]. Considering 95% confidence
and 90% test power, the smallest sample required
in this study was calculated as 48 people for each
group. Considering that three factors of depres-
sion, anxiety and stress were measured in each pa-
tient, we tried to include at least 30 people in each
group (including depressed/non-depressed, anx-
ious/non-anxious, stressed/non-stressed).

Data collection method: To collect data, we
visited newly hospitalized Covid-19 patients at the
specialized wards on a daily basis after taking con-
sents from them. Then we asked them about the
history of oral manifestations, xerostomia, sense
of smell and taste. We took photographs of 6 areas
of the mouth, including left and right buccal, teeth
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Total cohort size
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(n=60)

Follow up 2 months
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FIGURE. Study flow diagram

from front view, palate and ventral and dorsal
tongue. The photos were checked by a specialist at
oral and maxillofacial diseases. Also, the patient
was asked to complete the DASS-21 questionnaire
to check the state of depression, anxiety and stress.
Of course, the test was completed when the gen-
eral condition of the patient was improving, so that
the person himself could read the questionnaire
and answer the questions with his own interpreta-
tion. Also, the information of the patient’s file in-
cluding age, underlying diseases, drugs, history of
addiction and paraclinical tests of the patient dur-
ing hospitalization were recorded. The next fol-
low-ups took place one and two months after dis-
charge, in which, in addition to examining the oral
condition, the 21-DASS test was taken from the
patients in person using the pressline system. The
patients took photos of the previous areas in their

mouths and sent them to the plan administrator. In
case of oral lesions, they were referred to a spe-
cialist clinic for clinical examination. The photos
were compared and their changes were checked.
This study, classified the condition of oral mani-
festations of patients into four levels. The patients
with no oral manifestations were considered at
None level, and ones with only oral manifestations
including xerostomia, coated tongue, furrowed
tongue, depapier tongue, scalloped tongue, geo-
graphic tongue, and frictional hyperkeratosis at low
level. Patients with an oral manifestation of impor-
tant diseases including external and internal herpes,
fungal infections, joint disorders, olfactory and gus-
tatory disorders, pigmentations, lichen planus,
blight, pemphigus, wounds caused by xerostomia or
trauma are placed at moderate level. Finally, pa-
tients with two or more manifestations of the group
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TABLE 1.
Frequency distribution of levels of oral manifestations
in patients with Covid-19

of important diseases were placed at
high level.

Data analysis: We calculated the
frequency of oral manifestations and
depression, anxiety and stress. Chi-
square and Fisher’s exact statistical

Oral manifestations count (%)
None High
125 2(1.6) 10(8.0) 42(33.6) 71 (56.8)

Time of examination n

Lowe Moderate

Hospitalization

tests were used to analyze the results.
Also, for quantitative variables, firstly
the mean and standard deviation were
calculated and the Kolmogorov
Smirnov test was used to measure the
normality of the data. T-test and
ANOVA were used to compare

Two weeks after discharge

100 2(2.0) 18 (18.0) 32 (32.0) 48 (48.0)

One month after discharge

92 4(4.3) 32 (34.8) 32 (34.8) 24 (26.1)

Two months after discharge 74 4 (5.4) 30 (40.5) 29 (39.2) 11 (14.9)

TABLE 2.

Mean and standard deviation of depression, anxiety and stress

groups. scores according to the severity of oral manifestations during
hospitalization, one and two months after discharge
RESULTS: — - - -
52 =8 Time of oral manifestation
98.4% of the participants had oral 'gnfa‘ E g Hospital One month Two months
. . . N S5 B%
man1festat10n§ during hospltahz.atlon. % B o8 2 2 2 2 2 2
56.8% of subjects had oral manifesta- 3 2 E § H = H = H =
. . . S ' ' '
tions at high level, which decreased to = be i b< i b< i
14.9% after two months. The most 8 Low 8.5+8.62 0.714|10.35+9.39 0.104| 8.40+8.55 0.050
. . 2]
common oral manifestations on the day 8 Moderate | 9.76+7.14 9.26+7.46 10.6149.10
of admission were coated tongue §* Hich 10494871 L6.00410.42 182949 83
A49+8. .00£10. 2949,
(75.2%), scalloped tongue (67.2%) and g
xerostomia  (66.4%), respectively & Low 11.83£10.60 0.122| 9.57+8.29 0.163 | 8.60+7.71 0.560
4%), -
(Table 1). ‘% Moderate | 10.54£7.01 8.3247.52 9.91+8.15
The average score of depression < High 13.83+8.38 13.85+8.77 12.57+11.0
among the patients with oral mani- » Low 15.50+£11.32 0.570 | 13.22+9.36 0.087 | 13.00+12.5 0.248
. 2]
festations found to be 8.4 for low £ \oderate | 14.1548.19 12.42£9.25 14.26+8.34
w2
level, 10.6 for moderate level, and High 16.20410.41 19.54+9.56 20.29-+5.82
18.3 for high level, two months after
discharge. A statistically significant TABLE 3.

difference was observed between
the average score of depression and
the level of oral manifestations

Mean and standard deviation of depression, anxiety and stress
scores according to the presence of xerostomia during hospitaliza-
tion, one and two months after discharge of patients with Covid-19

within the two-month follow-up

(p=0.05), but this difference was not o P T .

. . . 5 ne month arter WO montns
51gn1flca.nt. at othe'r tl.m.es (p<Q.05). DPT  Xeros Hospital e e
No StatIStlcaHy Slgnlﬁcant dlf'fer_ X+SD Pvaluef X+SD Pvaluel X+SD Pvalue
enze betweeg tfllelscofe fOf aln’“ety Berecqioy YeS | 9734808 10.06+21.20 6.00 610

- cpression
and stress and the level of oral man P o | 10.68+8.41 10.3248.68 10.90+9.43
ifestations was found at any time
. Yes | 12.61£7.66 19.20+11.45 4.00
(p<0.05). Of course, at all times and  Anxiety 0.890 490
No | 12.40+9.47 9.24+7.46 9.88+8.37
for all three factors, the average
. . Yes | 15.2249.53 22.00+8.83 4.00
score of people with high level of  Stress 0.717
No ]15.90+10.39 13.68+9.46 14.82+9.95

oral presentation was higher than
the average score of people with
low level. With the increase in the
severity of depression, anxiety and

Time of oral lesion examination

NoTtEs: TPD - type of psychological disorders, Xeros - Xerostomia, * - Xerosto-
mia was measured according to the VAS score from 0 to 10 (0 without xerosto-
mia and 10 with severe xerostomia). A score of 6 and above was assumed to be
pathological xerostomia.
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TABLE 4.

Mean and standard deviation of depression, anxiety and stress
scores according to the presence of temporomandibular joint disor-
der during hospitalization, one and two months after discharge in
patients with Covid-19

TPD TJD

Time of oral lesion examination

Hospital One month after Two months after
discharge discharge

X+SD Pvaluef X+SD Pvaluef X+SD Pvalue

Depression Yes |11.09+8.75 0.394 {14.93+£10.11 0.075 | 12.83+9.85 0.394
No | 9.67+7.96 9.95+8.67 10.16£9.25

Anxiety  Yes |13.94+8.45 0.256 | 14.2749.44 0.022 | 10.67+7.88 0.670
No [12.02+8.19 8.60+7.35 9.47+8.54

Stress Yes [16.36+10.9 0.532 | 18.53+£9.18 0.050 | 16.33£9.97 0.495
No |15.1149.39 12.90+9.46 14.05+10.76

NoTtEs: TPD - type of psychological disorders, TID - remporomandibu-
lar joint disorders

TABLES.

Mean and standard deviation of depression, anxiety and stress
scores according to the presence of gustatory disorders
during hospitalization, one and two months after discharge

of patients

with Covid-19

TPD GD

Time of oral lesion examination

Hospital One month after Two months after
discharge discharge
X+SD Pvaluel X+SD Pvaluel X+SD Pvalue

Depression yeg |10.59+7.96 0.468 | 19.7549.22 0.004 | 16.40+5.55 0.161
No | 9.5+7.96 9.87+8.56 10.18+9.53

Anxiety  Yes |14.69+8.80 0.004 | 16.00£9.80 0.029 | 10.00+8.12 0.947
No |10.42+7.16 9.15+7.68 9.73+8.44

Stress Yes |16.66+8.78 0.176 | 22.75+7.70 0.007 | 16.80+4.15 0.608
No [14.26+8.78 13.02+9.27 14.36+10.41

Nortes: TPD - type of psychological disorders, GD - Gustatory disorders

TABLEG.

Mean and standard deviation of depression, anxiety and stress scores
according to the presence of olfactory changes during hospitaliza-
tion, one and two months after discharge of patients with Covid-19

TPD GD

Time of oral lesion examination

Hospital

One month after
discharge

Two months after
discharge

X +SD Pvalue

X +SD P.value

X +SD Pvalue

Depression Yes

10.37+£8.77 0.701

15.56+£7.92 0.134

19.43+£9.14 0.007

No | 9.80+7.72 10.48+9.35 9.4048.71
Anxiety  Yes | 13.70+£8.29 0.167 |14.44+8.11 0.089 [13.14+10.70 0.250
No | 11.62+8.19 9.30+8.13 9.214+8.89
Stress Yes [16.22+10.79 450/0 [21.56+£7.67 0.014 | 21.43+5.13 0.050
No | 14.84+8.95 13.0449.43 13.49£10.15

NoTES: TPD - type of psychological disorders, OD - Olfactory

disorders

stress, the incidence of oral mani-
festations also increased proportion-
ally, but we found no statistically
significant relationship between the
severity of depression, anxiety and
stress with oral manifestations at
any time (Table 2).

The average anxiety score within
one-month follow-up among patients
with and without xerostomia was
19.2 and 9.2, respectively. A signifi-
cant difference was observed be-
tween the average score of anxiety
and the manifestation of pathological
xerostomia in the 1-month follow-up
(P=0.009). Also, we observed a sta-
tistically significant relationship be-
tween the mean score of depression
and xerostomia at the same time
(P=0.011). But at other times, this re-
lationship was not significant
(P>0.05) (Table 3).

The average anxiety score in pa-
tients with and without temporoman-
dibular joint disorder within the one-
month follow-up was 14.3 and 8.6,
respectively. There was a significant
difference between the average score
of anxiety according to the presence
of temporomandibular joint disorder
within the one-month follow-up
(P=0.022). Also, we found a statisti-
cally significant relationship be-
tween the mean score of stress and
this disorder. But at other times, this
relationship was insignificant
(p<0.05) (Table 4).

The average anxiety score in pa-
tients with and without gustatory dis-
orders during hospitalization was
14.69 and 10.42, respectively. A sig-
nificant difference was observed be-
tween the average anxiety score ac-
cording to the presence of gustatory
disorders  during  hospitalization
(P=0.004). Also, the statistical differ-
ence between the average score of de-
pression, anxiety and stress according
to the presence of gustatory disorders
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in the one-month follow-up was significant
(p<0.05). But at other times, this difference was in-
significant (p<0.05) (Table 5).

The average score of depression in patients with
and without olfactory changes within the two-month
follow-up was 19.43 and 9.40, respectively. A sig-
nificant difference was observed between the aver-
age score of depression according to the presence of
olfactory changes within the two-month follow-up
(P=0.007). Also, we observed a statistically signifi-
cant difference between the average stress score de-
spite changes in smell first and second months after
discharge (p<0.05). But at other times, this differ-
ence was insignificant (p<0.05) (Table 6).

DiscussIon:

One of the relatively common symptoms of
Covid-19 patients are oral manifestations. The af-
finity of this virus for ACE2 receptors, which are
found in the respiratory epithelium, salivary glands,
and oral mucosa, can be one of the causes of these
manifestations [Binmadi N. et al., 2022]. Covid-19
pandemic caused physical conditions as well as psy-
chological disorders such as anxiety, depression and
post-traumatic stress in the general population [Sal-
ari N. et al., 2020]. Studies have shown that patients
who have suffered from Covid-19 experience a high
level of depression, anxiety and stress [Moayed M.
et al., 2021]. Also, reports indicate that the psycho-
logical state of patients can affect the mouth and its
surrounding structure and cause manifestations;
These manifestations are classified as psychoso-
matic [Trjpathi R. et al., 2018].

This study aimed to investigate the relationship
between psychological factors such as depression,
anxiety and stress with oral manifestations in hos-
pitalized patients with Covid-19. In the present
study, on the day of admission, 98.4% of the pa-
tients had oral manifestations, of which 56.8%
were at a high level. The prevalence of oral mani-
festations was reported from 25.6% in the study of
Nuno Gonzalez A to 88.8% is variable in Jerome
R. Lechien’s study [Lechien J. et al., 2020; Nuno-
Gonzalez A. et al., 2021]. The reason for this dif-
ference in the results can be seen as the broader
types of manifestations that were discussed in our
study. Grooved tongue, scallop and coated are
among the manifestations that were not considered
in the above studies.

The most common oral manifestations on the
day of admission were reported as coated tongue
(75.2%), scalloped tongue (67.2%) and xerostomia
(66.4%), which was contrary to the results of Bin-
madi et al.,’s study; They reported taste distur-
bance (60%) and xerostomia (42%) as the most
common manifestations (100% hospitalized versus
7% hospitalized - average age 41 years versus 33
years) [Binmadi N. et al., 2022]; Studies have
shown that xerostomia and gustatory disorders in-
crease and decrease with age, respectively [Amorim
Dos Santos J. et al., 2021; Sehanobish E. et al.,
2021, Stankeviciene I. et al., 2021].

In the present study, no significant statistical re-
lationship was observed between the severity of
depression, anxiety and stress at the time of admis-
sion, first and second months after discharge with
the occurrence of oral manifestations (p<0.05), but
in general, the average score of depression, anxiety
and Stress was higher in patients with high-level
oral manifestations, compared to those with low-
level oral manifestations.

To the best of our knowledge, no study has in-
vestigated the relationship between oral manifesta-
tions in Covid-19 patients and psychiatric parame-
ters such as depression, anxiety and stress. We found
a significant relationship between the anxiety and
depression of patients (one month after discharge)
with the feeling of xerostomia (p<0.011), which
was in line with the study of Nadaghlami et al., and
Borahan et al., [Borahan M. et al., 2012; Gholami
N. et al., 2017]. Previous studies have shown that
autonomic nervous system regulate saliva secretion,
which is affectable by physical and psychological
stimuli such as emotions, fear, stress, and depres-
sion [Trjpathi R. et al., 2018].

In patients with temporomandibular disorders, the
results of anxiety and stress had a statistically signifi-
cant relationship with this disorder one month after
discharge (p<0.05). Of course, a higher average score
of depression, anxiety and stress was evident in all
follow-ups in patients with TMD. In this regard,
Mahsa Alavi Namour and his colleagues stated that
stress, depression and anxiety are significantly re-
lated to TMD symptoms and introduced stress alone
as the most effective factor in causing TMD . Elio
Kmeid and colleagues also stated that temporoman-
dibular disorders are significantly related to depres-
sion, anxiety and stress [Kmeid E. et al., 2020].
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Changes in the sense of smell and taste are other
manifestations known among Covid-19 patients. Re-
ports have shown that 95% of gustatory disorders are
secondary to olfactory disorders. Indeed, most of the
patients have difficulty differentiating between taste
and olfactory disorders [Farid H. et al., 2022].

In the present study, on the day of admission,
48.8% of the patients with Covid-19 suffered from
gustatory disorders; The relationship of this disor-
der with depression and stress one month after dis-
charge and with anxiety at the same time of hospi-
talization and one month follow-up was statisti-
cally significant. olfactory disorders was reported
in this study with a frequency of 44% on the day of
admission. Also, a statistically significant correla-
tion was observed between the average score of
depression and stress with changes in smell at
some times (p<0.05).

Hur K and colleagues examined the relation-
ship between olfactory and gustatory disorders and
depression in the elderly population of the United
States of America; In line with our findings, they
reported a significant relationship between depres-
sion and olfactory and gustatory disorders [Hur C
et al., 2018]. In a study by Kim M and Kho H
(2018), the decrease in the expression of 5-HT1A
serotonin receptors in the taste cells of mice suffer-
ing from anhedonia (one of the symptoms of acute
depression) was considered as a cause of gustatory
disorders. On the other hand, the study of Nabi-
Afjadi M and colleagues showed that direct dam-
age to the epithelium of the mouth and nose and
the nature of the invasion of the nerve by the coro-
navirus can lead to olfactory and gustatory disor-
ders [Najafloo R. et al., 2021, Neta, F. I. et al.,
2021]; However, the higher average score of de-
pression in patients with gustatory disorders can
be justified, but the cause is not clear.
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