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Oral clinical manifestation and risk factors of COVID-19 infected patients
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[ Abstract]  Objective To investigate the characteristics of oral clinical manifestation and risk factors of patients infected with
novel corona virus ( COVID-19) . Methods A total of 649 COVID-19 patients admitted to Beijing Friendship Hospital Affiliated to
Capital Medical University from December 2022 to June 2023 were enrolled. All patients were divided into the young ( 18-40 years ),
middle-aged (41-65 years ) and elderly groups (> 65 years ) according to age. The changes in oral clinical manifestation and related
risk factors during COVID-19 infection were investigated and analyzed. Results Among 649 infected patients, 231 were male and
418 were female, with an average age of ( 42.69 + 12.55 ) years. Except loose teeth, the differences were statistically significant in
the incidence of other oral clinical manifestation during the positive and negative periods (all P < 0.05) . After age grouping, there
were significant differences in the incidence of taste disorder ( young group vs. elderly group, middle-aged group vs. elderly group ),
pulpitis/apical periodontitis ( young group vs. middle-aged group ), gingival swelling and pain ( middle-aged group vs. elderly group ),
gingival itching and swelling ( middle-aged group vs. elderly group ), dry mouth ( middle-aged group vs. elderly group, young group vs.
elderly group ), and oral ulcers ( middle-aged group vs. elderly group, young group vs. elderly group ) during the positive period ( all P
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< 0.017) . During the period of negative conversion, there were significant differences in the incidence of gingival swelling and pain
( young group vs. middle-aged group, young group vs. elderly group ), dry mouth ( middle-aged group vs. elderly group, young group vs.
elderly group ), and oral ulcers ( middle-aged group vs. elderly group )(all P < 0.017 ) . After gender grouping, in the positive period,
the incidence of taste disorder and dry mouth in the female patients was significantly higher than that of male counterparts ( both P <
0.05 ), whereas the incidence of tongue discomfort in male patients was significantly higher compared with that of female patients ( P <
0.05) . During the negative conversion period, there was a significant difference in the incidence of taste disorder between two genders
(P <0.05), and the incidence of other oral manifestation did not significantly differ between two genders (all P > 0.05 ) . Univariate
and multivariate Logistic regression analyses showed that both female gender and hypertension were the risk factors for the changes of
oral clinical manifestation in COVID-19 patients ( both P < 0.05) . The drugs taken by patients during COVID-19 infection were not
associated with the changes of oral clinical manifestation (all P > 0.05) . Conclusions Oral clinical manifestation probably differ
during different stages of COVID-19 infection, which might be associated with gender and age, etc. Extensive attention should be paid
to oral hygiene of COVID-19 patients. For patients with high risk factors ( female gender and hypertension ), oral hygiene education

should be strengthened and specific preventive measures and guidance should be delivered, aiming to maintain and improve their oral

hygiene conditions.
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Table 1 Epidemiological characteristics of COVID-19 patients

mooH PSRN FHAEH (n=372) AR (n=234) HAEA (n=43)
s % 42.69 +12.55 33.11 £4.32 53.37 +5.70 67.47 +2.68
PES /n (%)
L 231 (35.59) 104 (27.96) 98 (41.88) 29 (67.44)
& 418 (64.41) 268 (72.04) 136 (58.12) 14 (32.56)
RIED In (% )
AL R 43 (6.63) 29 (7.80) 13 (5.56) 1(2.33)
Y (37.3~38.0 C) 149 (22.96) 94 (25.27) 48 (20.51) 7 (16.28)
i (38.1~39.0 °C) 349 (53.77) 187 (50.27) 130 (55.56) 32 (74.42)
R (39.1~41.0 °C) 108 (16.64) 62 (16.67) 43 (18.38) 3(6.98)
WIS /n (% )
BE (1~10 2/ K) 41 (6.32) 14 (3.76) 15 (6.41) 12 (27.91)
P (11~20 32/ °K) 41 (6.32) 26 (6.99) 13 (5.56) 2 (4.65)
R (>2032/K) 68 (10.47) 41 (11.02) 23 (9.83) 4 (9.30)
N 499 (76.89) 291 (78.23) 183 (78.21) 25 (58.14)
BRI EEE WA SO In (%)
A 1 &5 7 (1.08) 4 (1.08) 1(0.43) 2 (4.65)
BeFh 2 4150 77 (11.86) 42 (11.29) 30 (12.82) 5(11.63)
e 3 7 420 (64.72) 246 (66.13) 153 (65.38) 21 (48.84)
A R0 T S R 145 (22.34) 80 (21.51) 50 (21.37) 15 (34.88)
B H BB I (%)
<2 K 208 (32.05) 121 (32.53) 70 (29.91) 17 (39.53)
>2 441 (67.95) 251 (67.47) 164 (70.01) 26 (60.47)
BEUCH ZFBF 1] /o (9% )
<3 min 163 (25.12) 100 (26.88) 53 (22.65) 10 (23.26)
>3 min 486 (74.88) 272 (73.12) 181 (77.35) 33 (76.74)
FERTEE /n (%)
H 117 (18.03) 58 (15.59) 49 (20.94) 10 (23.26)
7o 532 (81.97) 314 (84.41) 185 (79.06) 33 (76.74)
FERIPEIN /n (% )
e I
f 44 (6.78) 6 (1.61) 29 (12.39) 9 (20.93)
T 605 (93.22) 366 (98.39) 205 (87.61) 34 (79.07)
BE IR
i 19 (2.93) 1(0.27) 13 (5.56) 5(11.63)
g 630 (97.07) 371 (99.73) 221 (94.44) 38 (88.37)
INIIKER S/
H 7 (1.08) 1(0.27) 6 (2.56) 0(0)
P 642 (98.92) 371 (99.73) 228 (97.44) 43 (100 )
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Table 2 Comparison of oral clinical manifestation of COVID-19 infected patients of different ages

i RE LAl In (%)

I PR AR 2 Bagt Sk (%) AL R4 AR 2 E P
(n=372) (n=234) (n=43)
R i R A o 4 11 194 (29.89) * 125 (33.60) 62 (26.50) 7 (16.28) ™ 28.263 <0.001
e [ 4 117 (18.03) 75 (20.16) 39 (16.67) 3(6.98) 4.993 0.082
5 J& 4 FH 4 41 9(1.39)* 3(0.81) 5(2.14) 1(2.33) 2.156 0.340
LA VER ] 4(0.62) 2(0.54) 2(0.85) 0(0) 1.387 0.500
ThER | R %R [{ERERiE] 17 (2.62)* 5(1.34) 11 (4.70)" 1(2.33) 6.361 0.042
e 9(1.39) 3(0.81) 6 (2.56) 0(0) 3.893 0.143
F Vit B FH 4 41 5(0.77) 2 (0.54) 2 (0.85) 1(2.33) 1.646 0.439
LA VER ] 5(0.77) 2(0.54) 2(0.85) 1(2.33) 1.646 0.439
ZF i 1 4 48] 33 (5.08) " 12 (3.23) 17 (7.26) 4(9.30) 6.553 0.038
LEERiE] 25 (3.85) 10 (2.69) 12 (5.13) 3(6.98) 3.442 0.181
R FH 4 48 36 (5.55) " 20 (5.38) 10 (4.27) 6 (13.95) ¢ 6.545 0.038
i VERL 18 (2.77) 9(2.42) 5(2.14) 4(930) " 7.322 0.026
TR Rk [{ERERiE] 23 (3.54) " 8 (2.15) 10 (4.27) 5(11.63)" 10.698 0.005
A 16 (2.47) 6 (1.61) 7 (2.99) 3(6.98) 5.033 0.081
RN B 1 401 23 (3.54) " 11 (2.96) 9 (3.85) 3(6.98) 1.920 0.383
I [ 44 13 (2.00) 6 (1.61) 5(2.14) 2 (4.65) 1.846 0.397
1 [{ERé=iE] 117 (18.03) ° 71 (19.09) 46 (19.66) 0(0)" 11.694 0.003
e [ 4 101 (15.56) 62 (16.67) 39 (16.67) 0(0)"™ 8.557 0.014
mpiaser FH 4 49 41 (6.32) ° 23 (6.18) 11 (4.70) 7 (16.28) "™ 8.255 0.016
I [ 44 37 (5.70) 21 (5.65) 10 (4.27) 6 (13.95) ° 6.336 0.042

e SRR, P <0.05; SEFAEA R, P <0.017; SEMIHELE, P <0.017,
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Table 3 Sex differences in oral clinical manifestation of COVID-19 patients

I3 Aiin (%)

>0.05), Wik o6,

IR Gl TR (n=231) LA (n=418 ) 2 P
I i i i FH 30 48 (20.78) 146 (34.93) 14.213 <0.001
R 21 (9.09) 96 (22.97) 19.384 <0.001
JEN R FH 44 3(1.30) 6 (1.44) 0.020 0.887
e 9 1 0(0) 4(0.96) 2.224 0.136
AHER | MR R FH 30 4(1.73) 13 (3.11) 1.108 0.292
R 3(1.30) 6 (1.44) 0.020 0.887
VR LSE /] FH 4 4 2 (0.87) 3(0.72) 0.043 0.836
e 91 18 2(0.87) 3(0.72) 0.043 0.836
S i [SH - 48 11 (4.76) 22 (5.26) 0.077 0.781
R 7 (3.03) 18 (4.31) 0.654 0.419
Rl [H 4 4 13 (5.63) 23 (5.50) 0.004 0.947
e 1 1] 5(2.16) 13 (3.11) 0.493 0.482
ZRISESq [HERdEit] 12 (5.19) 11 (2.63) 2.860 0.091
B 7 (3.03) 9 (2.15) 0.476 0.490
HIRANE [HER Y] 13 (5.63) 10 (2.39) 4.556 0.033
1 6 (2.60) 7(1.67) 0.645 0.422
EEE [UER it 32 (13.85) 85 (20.33) 4.230 0.040
L CE 29 (12.55) 72 (17.22) 2.470 0.116
F 5 [H 4 4 12 (5.19) 29 (6.94) 0.764 0.382
i 91 1 11 (4.76) 26 (6.22) 0.588 0.443

®4 ARESHEASOEIGKRILLERNREE Logistic 35347

Table 4 Univariate Logistic regression analysis between different systemic conditions and oral clinical manifestation
H I AR in (%)

=D % AUWAN (n=316)  JCIEEY] (n=333) PE OR (95%CI)

AEIE FHAE 184 (58.23) 188 (56.46) Z R4

rhAE 113 (35.76) 121 (36.34) 0.779 0.954 (0.688, 1.324)

HAE 19 (6.01) 24 (7.20) 0.513 0.809 (0.429, 1.527)
531 Es 99 (31.33) 132 (39.64) SR

e 217 (68.67) 201 (60.36) 0.027 1.439 (1.042, 1.989)
FeIAE DL A 23 (7.28) 20 (6.01) B ik

IR 69 (21.84) 80 (24.02) 0.866 0.943 (0.476, 1.867)

A 172 (54.43) 177 (53.15) 0.181 0.647 (0.342, 1.225)

f=5 52 (16.46) 56 (16.82) 0.519 0.792 (0.389, 1.611)
2 S sl L35S 20 (6.33) 21 (6.31) B ik

R 16 (5.06) 25 (7.51) 0.374 0.672 (0.280, 1.615)

Eiyi 25(7.91) 43 (12.91) 0.219 0.610 (0.278, 1.340)

N 255 (80.70) 244 (73.27) 0.775 1.097 (0.580, 2.075)
PER A DL BRh 1 £ 3(0.95) 4(1.20) E ik

R 2 £ 30 (9.49) 47 (14.11) 0.996 1.004 (0.217, 4.649)

B 3 415 221 (69.94) 199 (59.76) 0.585 0.854 (0.486, 1.502)

AP 62 (19.62) 83 (24.92) 0.058 1.445 (0.987, 2.114)
B H el A B <2 W 108 (34.18) 100 (30.03) S IRH

>2 K 208 (65.82) 233 (69.97) 0.258 0.827 (0.594, 1.150)
R Il 7 [ <3 min 84 (26.58) 79 (23.72) S R4

>3 min 232 (73.42) 254 (76.28) 0.401 0.859 (0.602, 1.225)
e iy £ o 253 (80.06) 279 (83.78) 0.218 S R4

H 63 (19.94) 54 (16.22) 1.287 (0.861, 1.922)
TR I f 34 (10.76) 10 (3.00) <0.001 3.894 (1.890, 8.024)

I 282 (89.24) 323 (97.00) S HRAH
W IR H 13 (4.11) 6 (1.80) 0.089 2.338 (0.878, 6.230)

o 303 (95.89) 327 (98.20) Z
DIIMAERER A 1(0.32) 6 (1.80) 0.105 0.173 (0.021, 1.445)

I 315 (99.68 ) 327 (98.20) ekl
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Table 5 Multivariate Logistic regression analysis between different systemic conditions and oral clinical manifestation

IR R /n (%)

woH R GUEA (n=316)  EdvBdl (n=333) L OR (93%C1)
P % 99 (31.33) 132 (39.64) S
© 217 (68.67) 201 (60.36) 0.024 1.457 (1.050, 2.023)
1= 1L H 34 (10.76) 10 (3.00) <0.001 3.947 (1.911, 8.153)
Jc 282 (89.24) 323 (97.00) Bk

®6 ARAHGBEASARIGKRALENAREST

Table 6 Univariate analysis between different drug use conditions and changes in oral clinical manifestation

H IR R R n (%)

JEY
ol MR e (eate) kAl (e3a) L0 OR (95%CD)

FiThl2is H 86 (27.22) 90 (27.03) 0.957 1.010 (0.714, 1.427)
Jc 230 (72.78) 243 (72.97) B ikt

EALTE IR H 55 (17.40) 45 (13.51) 0.171 1.349 (0.879, 2.069)
o 261 (82.60) 288 (86.49) Z M4

SRR H 72 (22.78) 66 (19.82) 0.356 1.194 (0.819, 1.739)
Jo 244 (77.22) 267 (80.18) ZHRAH

X 2Tk S By H 122 (38.61) 144 (43.24) 0.230 0.825 (0.603, 1.129)
Jc 194 (61.39) 189 (56.76) SRy

S A0 IR H 71 (22.47) 75 (22.52) 0.987 0.997 (0.690, 1.441)
g 245 (77.53) 258 (77.48) Z

HIRR H 13 (4.11) 19 (5.71) 0.351 0.709 (0.344, 1.461)
Jo 303 (95.89) 314 (94.29) Z R4

JI DA H 7(2.22) 2 (0.60) 0.101 3.749 (0.773, 18.186)
Jc 309 (97.78) 331 (99.40) SR

] ] DT AR H 5(1.58) 4(1.20) 0.679 1.322 (0.352, 4.969)
Jc 311 (98.42) 329 (98.80) Bk

JR B T AR H 16 (5.06) 8 (2.40) 0.079 2.167 (0.914, 5.136)
Jo 300 (94.94) 325 (97.60) S R4

BT 2% 5 2 H 7(2.22) 16 (4.80) 0.082 0.449 (0.182, 1.106)
Jo 309 (97.78) 317 (95.20) S HRH

3 i it PUREAR T R M A i, I HL 52 M 5 9 1 i

BTG B SR AR A BRI R AL AR I [R] 1
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HEVEEE . Menni 55" 5CT B 50 AU BRI Y
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REARR, AH AL 7 SR I A5 1Y R A2 SR AN T R B A,
MIRAFAE R A A SR 3 TE A 52 36 DR W5 s R 5
RERRAG R AR v . TP R, B v
o T A S 5 R 1 A~ R R T S e PR 3

Je O T R N S AR 5 R 4 Bk 28 T R ™ R R
v BRI DG T8 el B B G X T IS S e 1 3R S
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