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ABSTRACT Objective: It is stated that coronavirus disease-2019
(COVID-19) is mainly transmitted through cells expressing angiotensin
converting enzyme 2 receptors. In our study, the relationship between
oral hygiene habits and COVID-19 exposure of individuals during the
COVID-19 pandemic period was studied. Material and Methods: After
obtaining ethical approval of the study, individuals aged 20 and over
who wanted to participate in the study were included. During the
COVID-19 pandemic period, the questionnaire form examining the oral
and dental health of the individuals was sent online between 01 and 10
January 2021. Survey form consisted of questions to measure demo-
graphic information (gender, age), status of having COVID-19, and oral
hygiene habits. Analysis of the data in the study was done using the
Pearson chi-square test (p<0.05). Results: A total of 1.065 people par-
ticipated in our study, 62.7% (n=668) of which were female and 37.3%
(n=397) were male. In our study, the frequency of tooth brushing of the
individuals showed statistically significant difference according to age
and gender (p<0.05), while the use of mouthwash did not show statisti-
cally significant difference according to age and gender (p>0.05).
Among the individuals participating in our study, 13.8% (n=90) of those
who brushed their teeth 2-3 times a day, 20.4% (n=69) of those who
brushed their teeth once a day, and 21.3% (n=16) of those who brushed
2-3 times a week had COVID-19. Individuals using mouthwash (12.1%;
n=57) had less COVID-19 compared to individuals who had not use
mouthwash (19.1%; n=118). It was found that 33.6% (n=358) of indi-
viduals increased the frequency of tooth brushing during the COVID-19
pandemic period. Conclusion: In our study, it was observed that indi-
viduals who used regular tooth brushing and mouthwash during the
COVID-19 pandemic had less COVID-19 disease. Therefore, it is con-
sidered that raising awareness about individual measures to protect oral
and dental health will be useful in preventing COVID-19 transmission.
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OZET Amag: Koronaviriis hastal1gi-2019’un [coronavirus disease-
2019 (COVID-19)], esas olarak anjiyotensin doniistiiriicli enzim 2 re-
septor ekspresyonu yapan hiicreler iizerinden bulastig1 belirtilmektedir.
Calismamizda COVID-19 pandemi siirecinde bireylerin oral hijyen
aliskanliklart ile COVID-19 gegirmeleri arasindaki iligki incelendi.
Gerec ve Yontemler: Calismanin etik onay: alindiktan sonra ¢alis-
maya katilmak isteyen 20 yas ve iistii bireyler kabul edildi. COVID-19
pandemi doneminde bireylerin agiz ve dis sagliklarini inceleyen anket
formunu bireylere 01-10 Ocak 2021 tarihleri arasinda ¢evrim i¢i olarak
gonderildi. Bireylere, demografik bilgileri (cinsiyet, yas), COVID-19
gecirme durumu ve oral hijyen aliskanliklarini 6lgmeye yonelik soru-
lar yoneltildi. Caligmadaki verilerin analizi, Pearson ki-kare testi ile de-
gerlendirildi (p<0,05). Bulgular: Calismamiza %62,7’si (n=668) kadin
ve %37.,3’1 (n=397) erkek olmak iizere toplam 1.065 birey katildi. Bi-
reylerin dis firgalama siklig1 yas ve cinsiyete gore istatistiksel olarak
anlamli farklilik gosterirken (p<0,05), agiz gargara kullanimi yas ve
cinsiyete gore istatistiksel anlamli farklilik géstermedi (p>0,05). Ca-
lismamiza katilan bireylerden dislerini giinde 2-3 kez fircalayanlarin
%13,8’1 (n=90), giinde 1 kez disleri firgalayanlarin %20,4’li (n=69) ve
haftada 2-3 kez firgalayanlarin ise %21,3 tiniin (n=16) COVID-19 ge-
cirdigi goriildii. Agiz gargarasi kullanan bireyler (%12,1; n=57), ag1z
gargarasi kullanmayan bireylerden (%19,1; n=118) daha az COVID-
19 gecirmisti. Bireylerin %33,6’sinin (n=358) COVID-19 pandemi
stirecinde dis fircalama sikliginin arttig1 tespit edildi. Sonug: Calis-
mamizda, COVID-19 pandemi dénemde diizenli dis fircalayan ve agiz
gargarasi kullanan bireylerin daha az COVID-19 hastalig1 ge¢irdigi g6-
riildii. Bu yiizden toplumda agiz ve dis sagligin1 korumaya yonelik bi-
reysel onlemler konusunda farkindaligin artirilmasinin, COVID-19
bulasini 6nlemede faydali olacag: diistiniilmektedir.

Anahtar Kelimeler: COVID-19; agiz hijyeni; dis firgalama;
ag1z gargarasl

On December 31, 2019, it was reported that the
cause of pneumonia cases of unknown etiology in
Wuhan, China was a coronavirus disease-2019
(COVID-19) that had not been identified in humans

before.! The disease caused by this virus had
been identified as COVID-19 by the World Health
Organization and declared as a pandemic dise-

ase.”
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COVID-19 is mainly transmitted by the inhala-
tion of droplets scattered by sick individuals through
speech, coughing and sneezing.’ In addition, it has
been reported that the agent is transmitted to oral,
nasal and eye mucosa by hand contact with droplets
contaminated surfaces.* Studies have identified a
large number of live virus particles on the epithelial
surface of the oral mucosa of a COVID-19 positive
patient and on the dorsum of the tongue.>

It has been stated in the literature that cells ex-
pressing angiotensin converting enzyme 2 (ACE2) re-
ceptors should be considered as potential high risk for
COVID-19 infection.® High ACE2 expression is ob-
served in Type 2 alveolar cells of the lungs, multilayer
epithelial cells of the esophagus, absorbent enterocytes
in the colon, kidney proximal tubule cells and bladder
urothelial cells in the body. It has also been shown that
epithelial cells in the oral cavity (tongue, buccal mu-
cosa, gingiva and salivary gland ducts) also express
high levels of ACE2.” With these findings, it has been
reported that the oral cavity mucosa may be a potential
risk for the spread of COVID-19 infection.*’

It is a well-known fact that oral health has had a
major impact on overall health in recent years. It is
also stated that the oral cavity is an important reservoir
for respiratory pathogens, including Chlamydia pneu-
moniae, and patients with periodontal disease are
more likely to develop nosocomial pneumonia.®!* Im-
proving oral hygiene has been shown to reduce the
risk of oropharyngeal colonization and respiratory
complications, and effective oral health care has been
shown to reduce the progression or occurrence of res-
piratory diseases, especially in the elderly population
and those in intensive care units. "

During the COVID-19 pandemic period, indi-
viduals’ oral and dental health and care habits gain
importance when the stress caused by the pandemic
on individuals is combined with the knowledge that
dental treatments can also create a high risk of trans-
mission. In our study, the relationship between the
oral hygiene habits of individuals during the COVID-
19 pandemic process and their suffering from
COVID-19 disease was studied. Our null hypothesis
is that individuals’ oral hygiene habits will not have
an impact on their transmission of COVID-19.
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I MATERIAL AND METHODS

Approval was obtained from the Gulhane Training and
Research Hospital Clinical Research (2020/509) Ethics
Committee for the study and it was conducted in ac-
cordance with the Helsinki Declaration principles.

Individuals aged 20 and over who wanted to par-
ticipate in the normalization period of the COVID-
19 pandemic were included in the study. Informed
consent was obtained from the participants before the
application of the questionnaire. A statement giving
details about the purpose of the research and infor-
mation that participation is optional was added to the
questionnaires form. During the COVID-19 pan-
demic period, the questionnaire form examining the
oral and dental health of the individuals was sent on-
line between 01-10 January 2021. Survey form con-
sisted the questions about demographic information
(gender, age), having COVID-19 status, COVID-19
status of the individuals they live with, and measur-
ing oral and dental health (Table 1).

In questions about measuring oral and dental
health; whether oral and dental health is effective in
preventing COVID-19 transmission, the frequency of
tooth brushing, the condition of using mouthwash,
what type of mouthwash is used, whether the fre-
quency of brushing has increased during the COVID-
19 period, whether they wash their hands before
brushing, the frequency of changing their toothbrush,
the use of toothbrush cap and keeping their tooth-
brush in the same place with the toothbrushes of in-
dividuals with whom they live were questioned. The
questionnaire was conducted on 1,065 people in total.

STATISTICAL ANALYSIS

SPSS 22.0 Statistical program (SPSS Inc., Chicago,
IL, USA) was used to evaluate the questionnaire form.
The relationship between the gender and age of the
individuals, having COVID-19 and the COVID-19
status of the individuals with whom they live, and the
frequency of tooth brushing and mouthwash use were
evaluated with the Pearson chi-square test (p<0.05).

I RESULTS

A total of 1,065 people, 62.7% (n=668) women and
37.3% (n=397) men, participated in our study, in
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which we studied the changes in the oral hygiene
habits of individuals during the normalization process
of the COVID-19 pandemic. The average age of the
participants was 30.72+11.6 years. It was observed
that 16.4% (n=175) of the individuals participating
in the study had COVID-19. The people with whom
28.9% (n=308) of the individuals participating in our
study lived together were infected with COVID-19.

In our study, the frequency of tooth brushing of
the individuals showed a statistically significant dif-
ference according to age and gender (p<0.05), while
the use of mouthwash did not show a statistically sig-
nificant difference according to age and gender
(p>0.05). While 68.1% of women brushed their teeth
twice a day, only 49.4% of men brushed their teeth

twice a day (Table 2). In addition, 42.7% of women
and 40.6% of men used mouthwash (Table 2). The
use of mouthwash ranged from 35.1% to 43.8% in all
age groups (Table 3).

In our study, there was a statistically significant
relationship between the frequency of tooth brushing
and mouthwash use and having COVID-19 (p<0.05).
It was observed that 13.8% (n=90) of individuals who
brushed their teeth twice a day, 20.4% (n=69) of in-
dividuals who brushed their teeth once a day, and
21.3% (n=16) of individuals who brushed their teeth
2-3 times a week suffered from COVID-19. Individ-
uals using mouthwash (12.1%; n=57) had less
COVID-19 compared to individuals who had not
used mouthwash (19.1%; n=118). From individuals

TABLE 1: Examining the oral hygiene habits of individuals during the coronavirus disease-2019 pandemic process, survey questions.

Demographic information

Gender

Age

COVID-19

Have you had a COVID-19 infectious disease?

Have the individuals you live with suffered from COVID-19 infectious disease?
Oral and dental health questions

How often do you tooth brushing your teeth?

How often do you change your toothbrush?

Do you use mouthwash?

What type of mouthwash do you use?

Has your teeth brushing frequency increased with the COVID-19 pandemic?
Do you wash your hands before brushing your teeth?

Do you keep your toothbrush in the same place with the people you live with?
Do you use a brush protective cap on your toothbrush?

Did your toothbrush change frequency increase during the COVID-19 pandemic?

Do you think the importance given to oral care is effective in preventing to be infected with COVID-19?

Female Male

18-30 age 31-40 age 41-50 age  +50 age
Yes No

Yes No

Once a day 2-3timesaday  2-3times a week

1 month 3 month 6 month

Yes No

Alcohol mouthwash Alcohol-free mouthwash

Herbal mouthwash No mouthwash

Yes No
Yes No
Yes No
Yes No
Yes No
Yes No

COVID-19: Coronavirus disease-2019.

TABLE 2: Examinining the frequency of toothbrushing and mouthwash using according to gender.

Gender Female n (%)

Tooth brushing Once a day 184 (27.5%)
2-3 times a day 455 (68.1%)
2-3 times a week 29 (4.3%)

Mouthwash using Yes 285 (42.7%)
No 383 (57.3%)
Total 668 (62.7%)

Male n (%) Total n (%) p value
155 (39.0%) 339 (31.8%)

196 (49.4%) 651 (61.1%) 0.000
46 (11.6%) 75 (7.1%)

161 (40.6%) 446 (41.9%)

236 (59.4%) 619 (58.1%) 0.271
397 (37.3%) 1,065 (100%)
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who use mouthwash; 10.8% (n=10) of those who
used alcoholic mouthwash, 11.6% (n=26) of those
who used alcohol-free mouthwash, 16.8% (n=21) of
those using herbal mouthwash and 19.1% (n=118) of
those who never used mouthwash had had COVID-
19 (Table 4). No statistically significant correlation
was found between the frequency of tooth brushing,

use of mouthwash, keeping the toothbrush in a dif-
ferent place, and using a toothbrush protective cap
and having COVID-19 positive among the individu-
als living together (p>0.05), (Table 5). The individu-
als participating in our study (74.2%; n=790) stated
that the importance given to oral care is effective in
preventing COVID-19 infection (Table 6).

TABLE 3: Examining the frequency of tooth brushing and mouthwash using according to age.
Age 18-30 age n (%) 31-40 age n (%) 41-50 age n (%) 51+ age n (%) Total n (%) p value
Tooth brushing Once a day 135 (22.6%) 77 (43.8%) 90 (44.6%) 37 (41.1%) 339(31.8%)  0.000
2-3 times a day 429 (71.9%) 86 (48.9%) 100 (49.5%) 6 (40.0%) 651 (61.1%)
2-3 times a week 33 (5.5%) 13 (7.4%) 12 (5.9%) 7 (18.9%) 75 (7.1%)
Mouthwash using ~ Yes 260 (43.6%) 77 (43.8%) 71 (35.1%) 38 (42.2%) 339(41.9%)  0.195
No 337 (56.4%) 99 (56.3%) 131 (64.9%) 52 (57.8%) 651 (58.1%)
Total 597 (56.1%) 176 (16.5%) 202 (19.0%) 90 (8.5%) 1,065 (100%)

TABLE 4: Examining the frequency of tooth brushing and mouthwash using according to being infected by coronavirus disease-2019.
Infected by COVID-19 Yes n (%) No n (%) Total n (%) p value
Tooth brushing Once a day 69 (20.4%) 270 (79.6%) 339 (31.8%)
2-3 times a day 0 (13.8%) 561 (86.2%) 651 (61.1%) 0.016
2-3 times a week 16 (21.3%) 59 (78.7%) 75 (7.1%)
Mouthwash using Yes 7 (12.8%) 389 (87.2%) 446 (41.9%)
No 118 (19.1%) 501(79.9%) 619 (58.1%) 0.004
Total 175 (16.4%) 890 (83.6%) 1,065 (100%)

COVID-19: Coronavirus disease-2019.

TABLE 5: Examinining the frequency of toothbrushing and mouthwash using according to
living together individuals enfected by coronavirus disease-2019.

Living together individuals enfected by COVID-19

Mouthwash using Yes
No
Keeping the toothbrush in the same place with family members Yes
No
Using toothbrush protective cover Yes
No
Frequecy of changing toothbrush 1 month
3 months
6 months
Total

Tooth brushing Once a day 105 (31.0%) 234 (69.0%) 339 (31.8%)
2-3 times a day 176 (27.0%) 475(73.0%) 651 (61.1%) 0.161

(
23tmesaweek 27 (36.0%) 48(64.0%)  T75(7.1%)
122(274%)  324(72.6%) 446 (41.9%)  0.187
186 (30.0%)  419(70.0%) 619 (58.1%)
168 (28.0%)  433(72.0%)  601(564%) 0234
140 (30.2%)  324(69.8%) 464 (43.6%)
150 (285%)  377(71.8%) 527 (49.5%) 0398
158 (294%) 380 (70.6%) 538 (50.5%)
37 (24.7%) 13 (75.3%) 150 (14.1%)
167 (282%)  425(71.8%) 592 (55.6%)  0.207
104(322%)  219(67.8%) 323 (30.3%)
( )

Yes n (%) No n (%) Total n (%) p value

308 (28.9%) 757 (71.1%) 1,085 (100%)

COVID-19: Coronavirus disease-2019.
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TABLE 6: Examining the answers given by individuals to questions on oral and dental health protection during the
coronavirus disease-2019 pandemic.

Oral and dental health questions

Has your teeth brushing frequency increased with the COVID-19 pandemic?
Do you wash your hands before brushing your teeth?
Do you keep your toothbrush in the same place with the people you live with?

Do you use a brush protective cap on your toothbrush?

Do you think the importance given to oral care is effective in preventing to be infected with COVID-19?

Did your toothbrush change frequency increase during the COVID-19 pandemic?

Yes n (%) No n (%)
790 (74.2%) 275 (25.8%)
358 (33.6%) 707 (66.4%)
854 (80.2%) 211 (19.8%)
601 (56.4%) 464 (43.6%)
527 (49.5%) 538 (50.5%)
347 (32.6%) 718 (62.4%)

COVID-19: Coronavirus disease-2019.

I DISCUSSION

In the COVID-19 pandemic, the number of daily
cases seen in the society is still very high, as the vac-
cination process has just begun and the virus has mu-
tated and started to spread faster. In this study, the
relationship between oral hygiene habits and
COVID-19 exposure of individuals during the nor-
malization period of the COVID-19 pandemic was
examined. In our study, our null hypothesis was re-
jected as individuals who brushed their teeth twice a
day and used mouthwash were less likely to catch
COVID-19.

As a result of insufficient oral care, the increase
in the bacterial density in the mouth causes peri-
odontal disease, tooth decay or tooth extraction.
Measures to protect oral and dental health is the reg-
ular daily cleaning of plaque with tooth brushing,
dental floss and mouthwash.'> Alshehri et al. stated
that the use of regular tooth brushing, flossing and
mouthwash provides clinically significant benefits in
reducing plaque and gingivitis."

Although it is clinically stated that tooth brush-
ing and mouthwash use is beneficial in oral hygiene,
the rate of regular use in the community is low.
Gonzalez-Olmo et al. reported in their study on 302
COVID-19 positive patients that only 33.8% of indi-
viduals brushed their teeth twice or more every day,
and 20.2% used dental floss every day.'* In our study,
it was found that 68.1% of women and 49.4% of men
and total of 61.1% of the individuals brushed their
teeth twice a day. In addition, 41.9% of the individu-
als were using mouthwash. While the frequency of
brushing teeth twice a day was the highest in the 18-
30 age group (71.9%), it was observed that the fre-
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quency of brushing decreased with age. The use of
mouthwash ranged from 35.1% to 43.8% in all age
groups.

Periodontitis, which is the most common world-
wide and develops as a result of inadequate oral hy-
giene, is characterized by polymicrobial infection,
multifactorial disease and chronic inflammation of
the periodontium. If left untreated, they can lead to
alveolar bone destruction and subsequent tooth
loss.!>!¢ Tt may also cause systemic complications
such as pneumonia, chronic obstructive pulmonary
disease, diabetes and cardiovascular diseases.'>!’
When periodontopathic bacteria are aspirated, ACE2
expression may increase in the lungs and bronchi,
stimulated by periodontopathic bacterial cells and
their pathogenic factors such as endotoxins. There-
fore, it is stated that the increase in periodontopathic
bacteria as a result of poor oral hygiene may facilitate
the contract of COVID-19 by increasing ACE2 ex-
pression.!”

Handwashing with soap or antimicrobial gels
to prevent COVID-19 transmission is based on
sound biological principles. In the literature, it is
stated that many toothpastes contain detergents, so
brushing twice a day can be effective in preventing
COVID-19 transmission.'® It is also stated that by
using antiseptic mouthwashes, the risk of transmis-
sion can be prevented by reducing the oral viral load
of COVID-19."7

In our study, it was observed that as the fre-
quency of tooth brushing increased, individuals
caught COVID-19 less. It was observed that 13.8% of
individuals who brushed their teeth twice a day,
20.4% of individuals who brushed their teeth once a
day, and 21.3% of individuals who brushed their teeth
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2-3 times a week suffered from COVID-19. Individ-
uals using mouthwash (12.1%) had fewer COVID-
19 infection than individuals who did not use
mouthwash (19.1%). These results suggest that indi-
viduals who brush their teeth twice a day and use
mouthwash have better oral health and may have less
COVID-19 because of a decrease in viral load in the
mouth.

It is stated that antimicrobial mouthwashes,
which are effective on dental bacterial plaque in the
mouth, are effective on COVID-19 virus density in
the mouth.??> Meiller et al. stated in their clinical
studies on oral antiseptic mouthwashes (Listerine,
Johnson & Johnson, ABD) to reduce the viral load in
saliva during active viral infection that there was a
decrease in viral contamination in the oral fluids for
at least 30 minutes after using mouthwash.? Yoon et
al. stated that after using 15 mL of 0.12% chlorhexi-
dine gluconate, severe acute respiratory syndrome-
coronavirus-2 was suppressed for two hours and this
suppression would be beneficial for the control of
COVID-19 transmissions.>* Kampf et al. found that
CoVs were effectively inactivated with 62-71%
ethanol, 0.5% hydrogen peroxide or 0.1% sodium
hypochlorite, but they stated that biocidal agents such
as 0.05-0.2% benzalkonium chloride or 0.02%
chlorhexidine gluconate were less effective.?

In our study, individuals who used alcohol
(10.8%) and non-alcoholic (11.6%) mouthwash had
a lower rate of COVID-19 than individuals who did
not use mouthwash (19.1%). The rates of catching
COVID-19 were comparable for those who used
herbal mouthwash (16.8%) and those who did not
(19.1%). These results show that the daily use of al-
coholic and non-alcoholic mouthwash to protect oral
and dental health is effective in preventing COVID-
19 disease.

It is stated that COVID-19 is transmitted by
sneezing and coughing, respiratory secretions,
droplets, direct body contact and surface contact.?®
Small virus of this caliber has a higher potential for
aerosols to breathe deep into the lungs, suggesting
that it could potentially cause infection in the alveo-
lar tissues of the lower respiratory tract.”’ It has been
reported in the literature that sterilizing materials
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used for oral hygiene (toothbrush, toothpaste, etc.)
and keeping them separately after use may be bene-
ficial in preventing the transmission of COVID-19
among individuals living together.'* No statistically
significant correlation was found between the fre-
quency of tooth brushing, use of mouthwash, keeping
the toothbrush in a different place, and using a tooth-
brush protective cap and having COVID-19 positive
among the individuals living together (p>0.05). This
situation is considered to be due to the individuals
living together in close contact and they contact with
the virus more frequently.

Hygiene practices, including hand washing, to
slow the spread of COVID-19 are the first line of de-
fense to reduce infection transmission. The level of
knowledge of individuals about COVID-19 is im-
portant to adopt behavioral changes in COVID-19
protection. Keles et al. stated in their studies on oral
and dental health during the COVID-19 pandemic
process that 20.6% of the participants brushed their
teeth more frequently and 28.7% of them stated that
the use of mouthwash increased.?® 74.2% of the indi-
viduals participating in our study stated that the im-
portance given to oral care was effective in
preventing infection with COVID-19, and 33.6%
stated that their frequency of brushing teeth increased
during the COVID-19 pandemic.

Our study was conducted during the period
when dental services were interrupted due to the
COVID-19 pandemic. Although there is evidence
that the emphasis on oral and dental health is impor-
tant for preventing COVID-19 colonization and the
transmission of infection, more research is needed to
demonstrate how poor hygiene can contribute to the
burden of infection and cross-contamination.

I CONCLUSION

It was observed that there were positive trends in the
habits of individuals to protect oral and dental health
during the quarantine and controlled social life
process applied after the onset of the COVID-19 epi-
demic. Individuals stated that they brush their teeth
more thinking that the importance given to oral and
dental health was effective in preventing COVID-19
transmission. In our study, it was observed that indi-
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viduals who regularly (2-3 times a day) brush their
teeth and use mouthwash during the COVID-19 pan-
demic period caught less COVID-19. In addition, al-
coholic and non-alcoholic mouthwashes used to
protect oral and dental health are more effective in
preventing COVID-19 disease. Therefore, it is con-
sidered that during the COVID-19 pandemic period,
increasing the awareness of individuals about oral
and dental health protective measures will be benefi-
cial in reducing the risk of COVID-19 transmission.

Source of Finance

During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may

negatively affect the evaluation process of this study.

Conflict of Interest

No conflicts of interest between the authors and / or family mem-
bers of the scientific and medical committee members or mem-
bers of the potential conflicts of interest, counseling, expertise,
working conditions, share holding and similar situations in any

firm.

Authorship Contributions

Idea/Concept: Numan Aydin, Serpil Karaoglanoglu, Elif Aybala
Oktay, Bilge Ersoz; Design: Numan Aydin, Bilge Ersoz; Con-
trol/Supervision: Numan Aydin, Serpil Karaoglanoglu; Data Col-
lection and/or Processing: Numan Aydin, Bilge Ersoz; Analysis
and/or Interpretation: Numan Aydin, Serpil Karaoglanoglu, Bilge
Ersoz; Literature Review: Numan Aydin, Bilge Ersoz; Writing the
Article: Numan Aydin, Serpil Karaoglanoglu, Elif Aybala Oktay;
Critical Review: Serpil Karaoglanoglu, Elif Aybala Oktay; Ref-

erences and Fundings: Numan Aydin; Materials: Numan Aydin.

I REFERENCES

Phelan AL, Katz R, Gostin LO. The novel coronavirus originating in
Wuhan, China: challenges for global health governance. JAMA. 2020;
323(8):709-10. [Crossref] [PubMed]

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(3):105924. [Crossref] [PubMed] [PMC]

Chan JFW, Yuan S, Kok KH, Wang To KK, Chu H, Yang J, et al. A familial
cluster of pneumonia associated with the 2019 novel coronavirus indi-
cating person-to-person transmis sion: a study of a family cluster. Lancet.
2020; 395(10223):514-23. [Crossref]

Peng X, Xu X, Li Y, Cheng L, Zhou X, Ren B. Transmission routes of
2019-nCoV and controls in dental practice. Int J Oral Sci. 2020;12(1):9.
[Crossref] [PubMed] [PMC]

To KK, Tsang OT, Yip CC, Chan KH, Wu TC, Chan JM, et al. Consistent
detection of 2019 novel coronavirus in Saliva. Clin Infect Dis.
2020;71(15):841-3. [Crossref] [PubMed] [PMC]

Xu H, 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(1):8. [Crossref] [PubMed] [PMC]

Ren YF, Rasubala L, Malmstrom H, Eliav E. Dental care and oral health
under the clouds of COVID-19. JDR Clin Trans Res. 2020; 5(3):202-10.
[Crossref] [PubMed]

Scannapieco FA. Pneumonia in nonambulatory patients. The role of oral
bacteria and oral hygiene. J Am Dent Assoc. 2006;137 Suppl: 21S-25S.
Erratum in: J Am Dent Assoc. 2008;139(3):252. [Crossref] [PubMed)]

Almeida-da-Silva CLC, Alpagot T, Zhu Y, Lee SS, Roberts BP, Hung SC,
et al. Chlamydia pneumoniae is present in the dental plaque of peri-
odontitis patients and stimulates an inflammatory response in gingival
epithelial cells. Microb Cell. 2019;6(4):197-208. [Crossref] [PubMed]
[PMC]

432

10. Gomes-Filho IS, Passos JS, Seixas da Cruz S. Respiratory disease and
the role of oral bacteria. J Oral Microbiol. 2010;2. [Crossref] [PubMed]

[PMC]

. Azarpazhooh A, Leake JL. Systematic review of the association between
respiratory diseases and oral health. J Periodontol. 2006;77(9):1465-82.
[Crossref] [PubMed]

. Choo A, Delac DM, Messer LB. Oral hygiene measures and promotion:
review and considerations. Aust Dent J. 2001;46(3):166-73. [Crossref]
[PubMed]

. Alshehri FA. The use of mouthwash containing essential oils (LISTER-
INE®) to improve oral health: a systematic review. Saudi Dent J.
2018;30(1):2-6. [Crossref] [PubMed] [PMC]

. Gonzalez-Olmo MJ, Delgado-Ramos B, Ruiz-Guillén A, Romero-Maroto
M, Carrillo-Diaz M. Oral hygiene habits and possible transmission of
COVID 19 among cohabitants. BMC Oral Health. 2020;20:286. [Cross-
ref] [PubMed] [PMC]

. Kinane DF, Stathopoulou PG, Papapanou PN. Periodontal diseases. Nat
Rev Dis Primers. 2017;3:17038. [Crossref] [PubMed]

. Takeuchi K, Matsumoto K, Furuta M, Fukuyama S, Takeshita T, Ogata H,
et al. Periodontitis is associated with chronic obstructive pulmonary dis-
ease. J Dent Res. 2019;98(5):534-40. [Crossref] [PubMed]

. Takahashi'Y, Watanabe N, Kamio N, Kobayashi R, linuma T, Imai K. As-
piration of periodontopathic bacteria due to poor oral hygiene potentially
contributes to the aggravation of COVID-19. J Oral Sci. 2020;63(1):1-3.
[Crossref] [PubMed)]

. Addy M. Toothbrushing against coronavirus. Br Dent J. 2020;228(7):487.
[Crossref] [PubMed]

. Herrera D, Serrano J, Roldan S, Sanz M. Is the oral cavity relevant in
SARS-CoV-2 pandemic? Clin Oral Investig. 2020;24(8):2925-30. [Cross-
ref] [PubMed] [PMC]


https://jamanetwork.com/journals/jama/fullarticle/2760500
https://pubmed.ncbi.nlm.nih.gov/31999307/
https://www.sciencedirect.com/science/article/pii/S0924857920300674?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32081636/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7127800/
https://www.sciencedirect.com/science/article/pii/S0140673620301549?via%3Dihub
https://www.nature.com/articles/s41368-020-0075-9
https://pubmed.ncbi.nlm.nih.gov/32127517/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7054527/
https://academic.oup.com/cid/article/71/15/841/5734265
https://pubmed.ncbi.nlm.nih.gov/32047895/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7108139/
https://www.nature.com/articles/s41368-020-0074-x
https://pubmed.ncbi.nlm.nih.gov/32094336/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7039956/
https://journals.sagepub.com/doi/10.1177/2380084420924385
https://pubmed.ncbi.nlm.nih.gov/32330078/
https://www.sciencedirect.com/science/article/abs/pii/S0002817714627288?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/17012732/
http://microbialcell.com/researcharticles/2019a-zhu-microbial-cell/
https://pubmed.ncbi.nlm.nih.gov/30956972/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6444558/
https://www.tandfonline.com/doi/full/10.3402/jom.v2i0.5811
https://pubmed.ncbi.nlm.nih.gov/21523216/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3084574/
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2006.060010
https://pubmed.ncbi.nlm.nih.gov/16945022/
https://onlinelibrary.wiley.com/doi/10.1111/j.1834-7819.2001.tb00277.x
https://pubmed.ncbi.nlm.nih.gov/11695154/
https://www.sciencedirect.com/science/article/pii/S1013905217301025?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/30166864/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6112363/
https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-020-01274-5
https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-020-01274-5
https://pubmed.ncbi.nlm.nih.gov/33076880/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7569355/
https://www.nature.com/articles/nrdp201738
https://pubmed.ncbi.nlm.nih.gov/28805207/
https://journals.sagepub.com/doi/10.1177/0022034519833630
https://pubmed.ncbi.nlm.nih.gov/30848974/
https://www.jstage.jst.go.jp/article/josnusd/63/1/63_20-0388/_article
https://pubmed.ncbi.nlm.nih.gov/33177276/
https://www.nature.com/articles/s41415-020-1450-9
https://pubmed.ncbi.nlm.nih.gov/32277179/
https://link.springer.com/article/10.1007/s00784-020-03413-2
https://link.springer.com/article/10.1007/s00784-020-03413-2
https://pubmed.ncbi.nlm.nih.gov/32577830/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7309196/

Numan AYDIN et al. Turkiye Klinikleri J Dental Sci. 2022;28(2):426-33
20. Charles CA, Lisante TA, Revankar R, Cortelli JR, Cortelli SC, Aquino D, 24. Yoon JG, Yoon J, Song JY, Yoon SY, Lim CS, Seong H, et al. Clinical
et al. Early benefits with daily rinsing on gingival health improvements significance of a high SARS-CoV-2 viral load in the Saliva. J Korean Med
with an essential oil mouthrinse--post-hoc analysis of 5 clinical trials. J Sci. 2020;35(20):e195. [Crossref] [PubMed] [PMC]
Dent Hyg. 201488 Suppl 1:40-50. [PubMed] 25. Kampf G, Todt D, Pfaender S, Steinmann E. Persistence of coron-
21. Marchetti E, Tecco S, Caterini E, Casalena F, Quinzi V, Mattei A, et al. aviruses on inanimate surfaces and their inactivation with biocidal
Alcohol-free essential oils containing mouthrinse efficacy on three-day agents. J Hosp Infect. 2020;104(3):246-51. Erratum in: J Hosp Infect.
supragingival plaque regrowth: a randomized crossover clinical trial. Tri- 2020. [Crossref] [PubMed] [PMC]
als. 2017;18(1):154. [Crossref] [PubMed] [PMC] 26. Wang J, Du G. COVID-19 may transmit through aerosol. Ir J Med Sci.
22. Vlergara-Buenaventura A, Castro-Ruiz C. Use of mouthwashes against 2020;189(4):1143-4. [Crossref] [PubMed] [PMC]
COVID-19 in dentistry. Br J Oral Maxillofac Surg. 2020;58(8):924-7. 27. Thomas RJ. Particle size and pathogenicity in the respiratory tract. Vir-
[Crossref] [PubMed] [PMC] ulence. 2013;4(8):847-58. [Crossref] [PubMed] [PMC]
23. Meiller TF, Silva A, Ferreira SM, Jabra-Rizk MA, Kelley JI, DePaola LG. 28. Keles ZH, Sar Sancakli H. Evaluation of knowledge, attitude and be-

Efficacy of Listerine antiseptic in reducing viral contamination of saliva.
J Clin Periodontol. 2005;32(4):341-6. [Crossref] [PubMed] [PMC]

433

haviour on oral health through COVID-19 pandemic. Meandros Med
Dent J. 2020;21:222-31. [Crossref]


https://pubmed.ncbi.nlm.nih.gov/25071149/
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-017-1901-z
https://pubmed.ncbi.nlm.nih.gov/28359280/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5374648/
https://www.sciencedirect.com/science/article/abs/pii/S0266435620304034?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32859459/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7428696/
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-051X.2005.00673.x
https://pubmed.ncbi.nlm.nih.gov/15811049/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7166778/
https://jkms.org/DOIx.php?id=10.3346/jkms.2020.35.e195
https://pubmed.ncbi.nlm.nih.gov/32449329/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7246183/
https://www.sciencedirect.com/science/article/abs/pii/S0195670120300463?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32035997/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7132493/
https://link.springer.com/article/10.1007/s11845-020-02218-2
https://pubmed.ncbi.nlm.nih.gov/32212099/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7094991/
https://www.tandfonline.com/doi/full/10.4161/viru.27172
https://pubmed.ncbi.nlm.nih.gov/24225380/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3925716/
https://cms.galenos.com.tr/Uploads/Article_42476/MMDJ-21-222-En.pdf

