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Abstract: Objectives: Several risk factors have been recognized in the progress 

of coronavirus disease 2019 (COVID-19) toward a severe stage. Poor oral 

health has been relevant to many systemic diseases due to higher inflammation. 

This study sought to aim the influence of oral health status on severe COVID-

19. Methods: A systematic search of the medical literature was done using a 

combination of search terms of online databases including PubMed/Medline, 

Medline, SCOPUS, Ovid, Cochrane database, and Google Scholar from 

December 1st, 2019 to July 30th, 2021. Only articles written in the English 

language were selected. Results: A total of 352 studies were reviewed for 

relevance, specified by the title, abstract, and full copy leading to a yield of 25 

articles satisfying inclusion criteria. COVID-19 patients with poor oral health 

status were at a higher risk of intensive care unit (ICU) hospitalization, need for 

mechanical ventilation, first and second-week deterioration, delayed recovery 

period, and mortality. Predisposing individuals to serious systemic diseases, 

conducting pathogens to the lower airways, developing bacterial co-infection, 

impairing the function of the innate immune system, increasing expression of 

angiotensin-converting enzyme-II (ACEII) receptors, and enhancing expression 

of inflammatory cytokines are oral-related risk factors for severe COVID-19 

infection. Conclusions: This systematic literature review presents that poor oral 

health status is linked to severe COVID-19 complications. Monitoring and 

maintaining oral health, identifying risk groups, and developing appropriate 

recommendations are simple strategies to combat the current coronavirus crisis.  

Keywords: Coronavirus, COVID-19, Oral Health, Oral Hygiene, Periodontal 

Disease, SARS-Cov-2, Severe. 
Copyright © 2023 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

INTRODUCTION 

Oral health as a part of overall health has an 

essential role in the quality of life [1]. According to the 

World Health Organization (WHO) definition, oral 

health is a disease- and disorder-free condition in which 

an individual's ability to bite, chew, smile, and speak 

and their psychosocial status are restricted [2]. Hence, 

an individual’s growth and development, psychic, 

productive, and social capacity can be affected by oral 

diseases [1]. 

 

Severe acute respiratory syndrome coronavirus 

2 (SARS-CoV-2) is a newly recognized virus from the 

coronavirus family that was deemed a worldwide 

pandemic by WHO in March 2020 [3]. 

 

Several risk factors have been determined 

recognized in the advancement of COVID-19 toward a 

severe or critical phase. A good knowledge of the 

potential risk factors is essential for clinicians to 

distinguish high risk patients and a prioritized approach 

to prevent disease progression and unfavorable 

consequences [4]. Male, older people, and individuals 

of any age who show serious underlying comorbidities 

such as cardiovascular diseases, diabetes, pulmonary 

diseases, tumors, and immunodeficiencies are at 

increased risk for progression of severe disease as a 

result of SARS-CoV-2 infection [4, 5]. Meanwhile, 

poor oral health status can raise the risk of advanced 

serious medical conditions. Consequently, it has been 

reported that promoting oral health in patients of any 

age, by lowering their risk of advanced non-oral 
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systemic diseases, may decrease the morbidity due to 

COVID-19 infection [5]. 

 

First of all, recent studies have shown that 

since salivary glands, the epithelial lining of salivary 

ducts, and oral mucosa have higher levels of 

angiotensin-converting enzyme-II (ACEII) expression, 

they are initial target cells for coronavirus, and 

therefore SARS-CoV-2 can colonize in the mouth [6, 

7]. Moreover, the oral cavity is the common entry and 

exit point for many viral infectious diseases through 

droplets and aerosol and it harbors various pathogens 

[8]. As a result, it has a conducive ecosystem for 

colonization of potential respiratory pathogens in the 

periodontium, gingival crevicular fluid (GCF), salivary 

glands (major or minor), and lower and upper 

respiratory tract [6, 7, 9]. The last evidence is related to 

the ciliary actions in the airways lining that spillover 

microorganism from the mouth to the respiratory tissues 

and vise-versa [6, 7]. Consequently, oral hygiene is 

important as the same scale as hand hygiene in COVID-

19 pandemic management, and governments, 

authorities, and the media should emphasize oral 

hygiene guidelines [6]. 

 

This study aimed to perform a systematic 

literature review to develop a better understanding of 

the influence of the oral health status on the COVID-19 

severity by analyzing data and information from 

existing scientific studies. This study was intended to 

address the question, ―How does poor oral health status 

impact the severity of COVID-19 patients?‖ which may 

highlight the importance of oral health in the policy 

decisions, continued research, monitoring, surveillance, 

and other aspects of health.  

 

METHODS 
Data Source 

In July 2021, a systematic literature review of 

published, peer-reviewed articles was conducted to 

investigate the independent variable oral health status in 

comparison to the severity of the dependent variable, 

COVID-19. 

 

Vital statistics were retrieved from the Centers 

for Disease Control and Prevention website 

(https://www.cdc.gov), and the World Health 

Organization website (https://www.who.int). A 

systematic search of the medical literature of online 

databases including PubMed/Medline, Ovid Medline, 

SCOPUS, Cochrane database, and Google Scholar was 

done from the 1
st
 of December, 2019 to 30th of July, 

2021. The medical subjects heading (MeSH) used terms 

were: COVID-19 OR coronavirus OR novel 

coronavirus OR SARS-CoV-2 OR SARS CoV 2 in 

combination with terms ―severe COVID-19‖, ―oral 

health‖, ―oral disease‖, ―oral hygiene‖, ―oral 

bacteriom‖, ―periodontitis‖, ―periodontal disease‖, 

―caries‖, ―dental public health‖ and the Boolean 

operators ―AND‖ and ―OR‖ to perform database 

searches. A staged literature search was conducted, 

while a separate literature search was carried out for 

each section within this study, and all the relevant 

articles were identified and summarized individually in 

a table. 

 

Ethical Considerations 

Since this study is a systematic literature 

review, it did not require institutional review board 

(IRB) approval. 

 

Inclusion Criteria 

Studies were included if they focused on the 

oral health status and COVID-19 relationship. To attain 

the highest level of credibility, only peer-reviewed, 

scholarly research articles were chosen for analysis and 

inclusion in this paper. Additionally, only articles 

written in the English language were selected and used. 

No limit has been placed on the participants in this 

study (e.g., age, gender, race, or ethnicity). 

 

Exclusion Criteria 
Exclusion criteria were articles with no 

particular description of the role of oral health in the 

severity of COVID-19 infection. 

 

Data Collection Procedures 
During the preliminary step of collecting 

relevant studies, titles and/or subjects mentioning 

variations of the search terms were obtained for further 

assessment (n = 352). After reading the abstracts, 

results, and discussion sections, articles were collected 

for comprehensive reading (n = 150). Some articles 

were excluded (n = 125) since they did not fulfill the 

inclusion criteria. A comprehensive review of the 

articles leads to the selection of 25 articles for inclusion 

in this paper. Figure 1 presents a detailed description of 

the process of selecting the articles for this project 

(Figure 1). 
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Figure 1: Flow diagram of literature search and selection steps (adapted from PRISMA) 

 

For each of the 25 selected articles, summaries 

including descriptive details (authors and year 

published) and main findings were extracted and placed 

into an organized data table (Table 1). 
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DATA ANALYSIS AND RESULTS 
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DISCUSSION 
This systematic literature review presents 

evidence that poor oral health status is correlated to 

severe COVID-19 complications. Individuals with a 

higher dental damage stage had higher 

morbidity/mortality due to COVID-19 [28]. First and 

second-week deterioration and delayed recovery 

periods were significantly more in individuals with poor 

oral health than those with good health [16]. 

Additionally, COVID-19 people with periodontitis were 

at significant risk of ICU hospitalization, need for 

mechanical ventilation, and mortality compared to 

patients without periodontitis [21]. 

 

Among oral diseases, dental caries and 

periodontal disease are greatly prevalent all over the 

world [31]. However, the literature review findings 

reveal that most studies examined the relationship 

between periodontal problems and COVID-19 

infection. The first reason could be related to the 

various systemic effects of periodontitis. Studies found 

that periodontal disease predisposes individuals to 

hypertension, cardiovascular disease, diabetes, 

pneumonia, and COPD [32, 33] which are between the 

major risk factors for severe COVID-19 infection [34, 

35]. Studies also showed that chronic inflammation, 

metastatic infection, and vascular injury endotoxins are 

all potential oral cavity–based etiologies of 

cardiovascular diseases [36]. It is well proven that the 

association between diabetes and periodontitis is 

bidirectional [24, 33, 36]. Periodontal disease also 

causes the body to operates at hyperglycemic levels for 

prolonged periods of time which impairs the function of 

the innate immune system and raises virus reproduction 

[14]. 

 

According to the literature review findings, the 

oral cavity, especially saliva, dental plaque, and 

periodontal pocket in patients with periodontal disease, 

are considered as suitable reservoirs for the various 

pathogens to accumulate, proliferate, and spread to the 

lower airways [27, 33, 37]. Studies reported that 

periodontal dysbiosis and aspiration of mouth 

pathogens into the lower respiratory tract can 

exacerbate lung infection in COVID-19 patients 

through bacterial co-infection [5, 10, 12, 15, 26]. 

 

The literature review findings also reveal that 

oral inflammation, as is common in periodontal disease, 

can result in systemic inflammation [33]. 

Overexpression of inflammatory cytokines or cytokine 

storm is associated with adverse outcomes in COVID-

19 patients such as acute respiratory disease (ARD) and 

multiple organ failure [9, 14].  

 

As shown in the literature review, the 

increased expression of ACEII receptors is associated 

with mild-to-severe COVID-19 infection [14, 38]. 

Salivary glands, the epithelial lining of salivary ducts, 

and oral mucosa have higher levels of ACEII 

expression; as a result, they are initial target cells for 

the coronavirus and the oral cavity is a proper 

conducive ecosystem for its colonization [6, 39]. 

Moreover, ACEII overexpression was reported in 

periodontal disease and diabetes associated with 

periodontitis [9, 13, 14, 20, 22, 24, 25, 30]. Increased 

levels of furin and cathepsin also in chronic 

periodontitis and oral cancer can facilitate the affinity of 

SARS-CoV-2 to ACEII receptors [11]. 

 

The literature review highlights the importance 

of implementing preventative and therapeutic strategies 

to minimize the worldwide burden of oral disease [25]. 

Knowing that periodontal disease is related to severe 

COVID-19 might assist to recognize the high risk 

groups and develop appropriate recommendations [24]. 

A simple strategy to combat the coronavirus crisis may 

be monitoring and maintaining the oral health [23]. 

Simple low-cost interventions such as daily oral 

hygiene should be prioritized since they can reduce the 

salivary viral loads [19]. Additionally, it is important to 

keep periodontitis under control and maintain 

meticulous oral hygiene to decrease virus 

oropharyngeal colonization [5, 17]. Accurate oral 

hygiene also is necessary for quarantine and isolation 

facilities, and also in hospitalized COVID-19 patients to 

prevent COVID-19 dissemination [6, 10]. 

 

CONCLUSION 
This systematic literature review presents 

evidence that poor oral health status is associated with 

severe COVID-19 complications. COVID-19 patients 

with poor oral health status were at a higher risk of ICU 

hospitalization, need for mechanical ventilation, first 

and second-week deterioration, delayed recovery 

period, and mortality. Predisposing individuals to 

serious systemic diseases, conducting pathogens to the 

lower airways, developing bacterial co-infection, 

impairing the function of the innate immune system, 

increasing expression of ACEII receptors, and 

enhancing expression of inflammatory cytokines are 

oral-related risk factors for severe COVID-19 infection. 

 

Oral hygiene is important as the same scale as 

hand hygiene in COVID-19 pandemic management, 

and governments, authorities, and the media should 

emphasize oral hygiene guidelines. Monitoring and 

maintaining oral health, identifying risk groups, and 

developing appropriate recommendations are simple 

strategies to combat the current coronavirus crisis. 

 

Conflict of Interest: Nil. 

 

REFERENCES 
1. Yactayo-Alburquerque, M. T., Alen-Méndez, M. L., 

Azañedo, D., Comandé, D., & Hernández-Vásquez, 

A. (2021). Impact of oral diseases on oral health-

related quality of life: A systematic review of 



 

Bita Asgari et al., East African Scholars J Med Sci; Vol-6, Iss-4 (Apr, 2023): 124-133 

© East African Scholars Publisher, Kenya   132 

 

studies conducted in Latin America and the 

Caribbean. PloS one, 16(6), e0252578. 

2. (WHO). WHO. Oral health 2013 [Available from: 

http://www.who.int/mediacentre/factsheets/fs318/e

n/index.html. . 

3. World Health Organization (WHO). ; 2020 [World 

Health Organization coronavirus disease (COVID-

19) dashboard.]. 

4. Gao, Y. D., Ding, M., Dong, X., Zhang, J. J., 

Kursat Azkur, A., Azkur, D., ... & Akdis, C. A. 

(2021). Risk factors for severe and critically ill 

COVID‐19 patients: a review. Allergy, 76(2), 428-

455. 

5. Botros, N., Iyer, P., & Ojcius, D. M. (2020). Is 

there an association between oral health and 

severity of COVID-19 complications? biomedical 

journal, 43(4), 325-7. 

6. Bains, V. K., & Bains, R. (2020). Is oral hygiene as 

important as hand hygiene during COVID-19 

pandemic? Asian Journal of Oral Health and Allied 

Sciences, 10. 

7. Gaudin, A., Badran, Z., Chevalier, V., Aubeux, D., 

Prud'homme, T., Amador del Valle, G., & Cloitre, 

A. (2020). COVID-19 and Oral Fluids. Frontiers in 

Dental Medicine, 1, 8. 

8. Azarpazhooh, A., & Leake, J. L. (2006). 

Systematic review of the association between 

respiratory diseases and oral health. Journal of 

periodontology, 77(9), 1465-1482. 

9. Takahashi, Y., Watanabe, N., Kamio, N., 

Kobayashi, R., Iinuma, T., & Imai, K. (2021). 

Aspiration of periodontopathic bacteria due to poor 

oral hygiene potentially contributes to the 

aggravation of COVID-19. Journal of oral 

science, 63(1), 1-3.  

10. Aquino-Martinez, R., & Hernández-Vigueras, S. 

(2021). Severe COVID-19 lung infection in older 

people and periodontitis. Journal of Clinical 

Medicine, 10(2), 279.  

11. Balaji, T. M., Varadarajan, S., Rao, U. V., Raj, A. 

T., Patil, S., Arakeri, G., & Brennan, P. A. (2020). 

Oral cancer and periodontal disease increase the 

risk of COVID 19? A mechanism mediated through 

furin and cathepsin overexpression. Medical 

hypotheses, 144, 109936.  

12. Bao, L., Zhang, C., Dong, J., Zhao, L., Li, Y., & 

Sun, J. (2020). Oral microbiome and SARS-CoV-2: 

beware of lung co-infection. Frontiers in 

microbiology, 11, 1840.  

13. Campisi, G., Bizzoca, M. E., & Lo Muzio, L. 

(2021). COVID-19 and periodontitis: reflecting on 

a possible association. Head & Face 

Medicine, 17(1), 1-6. 

14. Casillas Santana, M. A., Arreguín Cano, J. A., Dib 

Kanán, A., Dipp Velázquez, F. A., Munguía, P. D. 

C. S., Martínez Castañón, G. A., ... & Salas Orozco, 

M. F. (2021). Should we be concerned about the 

association of diabetes mellitus and periodontal 

disease in the risk of infection by SARS-CoV-2? A 

systematic review and hypothesis. Medicina, 57(5), 

493.  

15. Fabri, G. M. C. (2020). Potential Link between 

COVID-19 and Periodontitis: Cytokine Storm, 

Immunosuppression, and Dysbiosis. Oral Health 

and Dental Management, 20(1), 1-5. 

16. Kamel, A. H. M., Basuoni, A., Salem, Z. A., & 

AbuBakr, N. (2021). The impact of oral health 

status on COVID-19 severity, recovery period and 

C-reactive protein values. British dental journal, 1-

7. 

17. Kara, C., Çelen, K., Dede, F. Ö., Gökmenoğlu, C., 

& Kara, N. B. (2020). Is periodontal disease a risk 

factor for developing severe Covid-19 infection? 

The potential role of Galectin-3. Experimental 

Biology and Medicine, 245(16), 1425-7. 

18. Larvin, H., Wilmott, S., Wu, J., & Kang, J. (2020). 

The impact of periodontal disease on hospital 

admission and mortality during COVID-19 

pandemic. Frontiers in medicine, 7. 

19. Lloyd-Jones, G., Molayem, S., Pontes, C. C., & 

Chapple, I. (2021). The COVID-19 pathway: a 

proposed oral-vascular-pulmonary route of SARS-

CoV-2 infection and the importance of oral 

healthcare measures. J Oral Med Dent Res, 2(1), 1-

25. 

20. Mancini, L., Quinzi, V., Mummolo, S., Marzo, G., 

& Marchetti, E. (2020). Angiotensin-converting 

enzyme 2 as a possible correlation between 

COVID-19 and periodontal disease. Applied 

Sciences, 10(18), 6224. 

21. Marouf, N., Cai, W., Said, K. N., Daas, H., Diab, 

H., Chinta, V. R., ... & Tamimi, F. (2021). 

Association between periodontitis and severity of 

COVID‐19 infection: A case–control 

study. Journal of clinical periodontology, 48(4), 

483-491.  

22. Martu, M. A., Maftei, G. A., Sufaru, I. G., 

Jelihovschi, I., Luchian, I., Hurjui, L., ... & Pasarin, 

L. (2020). COVID-19 and Periodontal Disease-

Ethiopathogenic and Clinical Implications. Rom. J. 

Oral Rehabil, 12(4). 

23. Pfützner, A., Lazzara, M., & Jantz, J. (2020). Why 

do people with diabetes have a high risk for severe 

COVID-19 disease?—A dental hypothesis and 

possible prevention strategy. Journal of diabetes 

science and technology, 14(4), 769-771.  

24. Pitones-Rubio, V., Chávez-Cortez, E. G., Hurtado-

Camarena, A., González-Rascón, A., & Serafín-

Higuera, N. (2020). Is periodontal disease a risk 

factor for severe COVID-19 illness?. Medical 

hypotheses, 144, 109969.  

25. Sanz, M. (2021). Periodontal health and the 

initiation and progression of COVID-19. Journal of 

Periodontal & Implant Science, 51(3), 145. 

26. Sampson, V., Kamona, N., & Sampson, A. (2020). 

Could there be a link between oral hygiene and the 

severity of SARS-CoV-2 infections?. British dental 

journal, 228(12), 971-975. 



 

Bita Asgari et al., East African Scholars J Med Sci; Vol-6, Iss-4 (Apr, 2023): 124-133 

© East African Scholars Publisher, Kenya   133 

 

27. Shamsoddin, E. (2021). Is periodontitis associated 

with the severity of COVID-19? Evidence-Based 

Dentistry, 22(2), 66-8. 

28. Sirin, D. A., & Ozcelik, F. (2021). The relationship 

between COVID-19 and the dental damage stage 

determined by radiological examination. Oral 

Radiology, 37, 600-609. 

29. Sukumar, K., & Tadepalli, A. (2021). Nexus 

between COVID-19 and periodontal 

disease. Journal of International Medical 

Research, 49(3), 03000605211002695. 

30. Zhong, M., Lin, B., Pathak, J. L., Gao, H., Young, 

A. J., Wang, X., ... & Wang, L. (2020). ACE2 and 

furin expressions in oral epithelial cells possibly 

facilitate COVID-19 infection via respiratory and 

fecal–oral routes. Frontiers in medicine, 7, 580796.  

31. Pihlstrom, B. L., Michalowicz, B. S., & Johnson, N. 

W. (2005). Periodontal diseases. The lancet, 

366(9499), 1809-20. 

32. Amar, S., & Han, X. (2003). The impact of 

periodontal infection on systemic diseases. Medical 

Science Monitor, 9(12), RA291-RA9. 

33. Bui, F. Q., Almeida-da-Silva, C. L. C., Huynh, B., 

Trinh, A., Liu, J., Woodward, J., ... & Ojcius, D. M. 

(2019). Association between periodontal pathogens 

and systemic disease. Biomedical journal, 42(1), 

27-35. 

34. Zhou, F., Yu, T., Du, R., Fan, G., Liu, Y., Liu, Z., ... 

& Cao, B. (2020). Clinical course and risk factors 

for mortality of adult inpatients with COVID-19 in 

Wuhan, China: a retrospective cohort study. The 

lancet, 395(10229), 1054-1062. 

35. Wang, K. Y., Liu, F., Jiang, R., Yang, X., You, T., 

Liu, X., ... & Yang, H. (2020). Structure of Mpro 

from COVID-19 virus and discovery of its 

inhibitors. Nature, 582(7811), 289-93. 

36. Kane, S. F. (2017). The effects of oral health on 

systemic health. Gen Dent., 65(6), 30-4. 

37. Kuo, L.-C., Polson, A. M., & Kang, T. (2008). 

Associations between periodontal diseases and 

systemic diseases: a review of the inter-

relationships and interactions with diabetes, 

respiratory diseases, cardiovascular diseases and 

osteoporosis. Public health, 122(4), 417-33. 

38. Meng, M., Zhao, Q., Kumar, R., Bai, C., Deng, Y., 

& Wan, B. (2020). Impact of cardiovascular and 

metabolic diseases on the severity of COVID-19: a 

systematic review and meta-analysis. Aging 

(Albany NY), 12(22), 23409. 

39. Herrera, D., Serrano, J., Roldán, S., & Sanz, M. 

(2020). Is the oral cavity relevant in SARS-CoV-2 

pandemic?. Clinical oral investigations, 24, 2925-

2930.  

 
Cite This Article: Bita Asgari, Negar Moghaddasi, Farshad Khosraviani (2023). The Impact of Oral Health Status on COVID-19 

Severity: A Systematic Literature Review of 25 Studies. East African Scholars J Med Sci, 6(4), 124-133. 

 


