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The Relationship Between COVID-19 And 
Periodontitis Severity: A Retrospective 
Cohort Study 

COVID-19 ile Periodontitis Şiddeti Arasındaki İlişki: 
Retrospektif Kohort Çalışması 
ABSTRACT 
 

Objective:  Coronavirus disease-2019 (COVID-19) is a severe acute respiratory infection. The severity of 

symptoms and mortality rate vary according to age, gender, and other existing systemic diseases. 

Periodontitis is a chronic inflammation, and it has relations to other systemic diseases. The aim of this 

study is to examine the relationship between periodontal disease and COVID-19 severity by 

retrospectively evaluating patient records and periodontal status. 

Methods: 344 patients were included in the study. The severity of periodontal disease was determined as 

healthy, mild, moderate and severe according to National Health and Nutrition Examination Survey 

(NHANES) criteria. The COVID-19 severity was grouped as asymptomatic/mild, moderate and severe 

according to whether the patients required hospitalization and intensive care. Kruskal-Wallis test was 

used for independent samples between gender-age-periodontal status and gender-age- COVID-19 

relationships. 

Results:  The mean age of all patients was 3613; the mean age of those with systemic disease was 

5215, and the mean age of those without it was 329. The mean age of those with systemic disease was 

greater than that of those without it (P<.001). The relationship between systemic disease and periodontal 

status was corrected for age, and since no statistical significance was observed (P>.05) There was 

statistically significant relationship was observed between COVİD-19 severity and periodontal status 

(P=.029).  

Conclusion: Periodontitis and the severity of COVID-19 increases, regardless of systemic diseases and age. 

Key words: COVID-19, Periodontal Diseases, SARS-CoV-2 
 

ÖZ 
 

Amaç: Koronavirüs hastalığı-2019 (COVID-19) ciddi bir akut solunum yolu enfeksiyonudur. Semptomların 
şiddeti ve ölüm oranı yaşa, cinsiyete ve diğer mevcut sistemik hastalıklara göre değişir. Periodontitis 
kronik bir inflamasyondur ve diğer sistemik hastalıklarla ilişkileri vardır. Bu çalışmanın amacı, COVİD-19 
hasta kayıtlarını ve periodontal durumu retrospektif olarak değerlendirerek periodontal hastalık ile COVID-
19 şiddeti arasındaki ilişkiyi incelemektir.  
Yöntemler: Çalışmaya 344 hasta dahil edildi. Periodontal hastalığın şiddeti Ulusal Sağlık ve Beslenme 
İnceleme Anketi (NHANES) kriterlerine göre sağlıklı, hafif, orta ve şiddetli olarak belirlendi. COVID-19 
şiddeti, hastaların hastaneye yatırılması ve yoğun bakıma ihtiyaç duyup duymamasına göre 
asemptomatik/hafif, orta ve şiddetli olarak gruplandırıldı. Cinsiyet-yaş-periodontal durum ve cinsiyet-yaş-
COVID-19 ilişkileri arasındaki bağımsız örnekler için Kruskal-Wallis testi kullanıldı. 

Bulgular : Tüm hastaların yaş ortalaması 3613; sistemik hastalığı olanların yaş ortalaması 5215, 

olmayanların yaş ortalaması 329 idi. Sistemik hastalığı olanların yaş ortalaması, olmayanlardan daha 
büyüktü (P<,001). Sistemik hastalık ile periodontal durum arasındaki ilişki yaşa göre düzeltildi ve 
istatistiksel olarak anlamlı bir ilişki gözlenmediğinden (P>,05) COVID-19 şiddeti ile periodontal durum 
arasında istatistiksel olarak anlamlı bir ilişki gözlendi (P=,029).  
Sonuç: Periodontitis ve COVID-19 şiddeti, sistemik hastalıklardan ve yaştan bağımsız olarak artmaktadır. 
Anahtar kelimeler: COVID-19, Periodontal 

 

INTRODUCTION 
 

Coronavirus disease-2019 (COVID-19) is a severe acute respiratory infection caused by respiratory 
syndrome coronavirus 2 (SARS-CoV-2) that emerged in Wuhan Province, China, in late 2019.1 In COVID-19, 
contamination occurs through respiratory aerosols or body fluids. Symptoms such as fever, nasal 
congestion, sore throat, joint pain, headache, abdominal pain, skin rashes, diarrhea, cough and shortness  
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of breath are observed.2 Although the severity of symptoms and 

mortality rate vary according to age, gender and other existing 

systemic diseases (diabetes, obesity, cardiovascular diseases, cancer, 

etc.), but other unidentified risk factors may also affect the severity of 

COVID-19.3   

Periodontitis is a condition that affects both periodontal tissues 

and causes systemic inflammation; and it is caused due to the 

unbalance between the host immune system and oral bacteria.4,5  

Periodontitis is thought to affect 45% to 50% of adults worldwide.6 

Therefore, associations between periodontitis and other chronic non-

communicable diseases such as diabetes, cardiovascular diseases, 

adverse pregnancy outcomes and Alzheimer's disease have been 

widely investigated.4  

T helper 17 cells (Th17) are effective adaptive immune response 

cells showing functions by releasing IL-17 (IL-17A), IL-17F, IL-21, IL-22 

and TNF-α cytokines. High Th17-mediated responses have been 

observed in SARS-CoV and MERS-CoV patients.7 Similarly Th17 cell 

population has been increased in patients with periodontitis compared 

to healthy individuals; and higher serum IL-17 levels have been 

observed in individuals with periodontitis.8 In addition, higher levels of 

IL-2, IL-7, IL-10, G-CSF, MCP1, MIP1A and TNFα have been observed in 

patients requiring intensive care due to COVID-19.7,9 These cytokines 

which are closely associated with periodontal disease might serve as a 

link between periodontal disease and COVID-19.  

All this information suggests that there may be a relationship 

between COVID-19 and periodontal diseases and the severity of 

periodontal disease may be a determinant for the severity of COVID-19. 

The aim of this study is to examine the relationship between COVID-19 

severity and periodontal disease retrospectively by evaluating the 

patient records and periodontal status. 
 

METHODS 
 

Study Design 

The study was approved by Ataturk University School of Medicine's 

Ethics Committee and carried out in strict compliance with ethical 

guidelines of World Medical Association's Declaration of Helsinki 

(B.30.2.ATA.0.01.00/485; 25.11.2021). Prior to periodontal 

examination, each participant was informed about study methodology 

and written informed consent was obtained. Participants were enrolled 

among the patients applied to Ataturk University Department of 

Periodontology, between November 2021 and March 2022. Three 

hundred forty-four patients between the ages of 18-85, who were both 

diagnosed with periodontal disease and COVID-19 were included in the 

study. Systemic diseases such as diabetes, cardiovascular diseases, 

hypertension, asthma, chronic obstructive pulmonary disease (COPD) 

and epilepsy were recorded for all participants. Patients who did not 

have COVID-19, were pregnant, smoked, had any drug addiction, and 

did not agree to participate in the study were excluded from the study 

(Figure 1). 

Determining COVID-19 Severity 

The diagnosis of COVID-19 was determined by real time-

polymerase chain reaction (Rt-PCR) test and the severity of the patients 

was questioned by taking verbal anamnesis and whether they required 

hospitalization and intensive care unit, which was further confirmed by 

comparing with the patients' health records. COVID-19 severity was 

grouped as follows:10 

 

 

 
 

Figure 1. Flowchart of study sample. The patients were aged 18-85. Periodontal 
measurements were carried out according to NHANES III. 
 

Asymptomatic/Mild group: Patients who had a positive Rt-PCR 

result but did not show symptoms of COVID-19, and patients who had 

symptoms such as fever, sore throat, muscle pain, joint pain and cough, 

but did not have respiratory distress, and whose chest radiography 

and/or lung tomography were normal. 

Moderate group: Patients with symptoms such as fever, sore 

throat, muscle pain, joint pain and cough, respiratory rate <30 per 

minute, Oxygen saturation  (SpO2) >90% under normal conditions, and 

patients showing signs of mild-moderate pneumonia on chest 

radiography or tomography. 

Severe group: Patients with symptoms such as fever, sore throat, 

muscle pain, joint pain and cough respiratory rate ≥30 per minute, 

SpO2 ≤90% in room air, and findings of bilateral widespread 

pneumonia on chest radiography or tomography.  

Periodontal Examination 

Periodontal measurements were made according to NHANES III 

criteria.11 One maxillary and one mandibular quadrant were included in 

each patient. Periodontal measurements were performed only on fully 

erupted teeth, and third molars were excluded. All measurements 

were made by a single clinician (YÖK). A maximum of 14 teeth were 

examined in each patient, including 7 teeth in the maxilla and 7 in the 

mandible.  Patients were categorized according to their periodontal 

status: 

1- Healthy patients (Gingivitis + healthy): Patients with no clinical 

attachment level (CAL) and probing depth (PD). 

2-Mild periodontitis group: CAL between 3 and 4 mm in 2 or more 

interproximal areas, not on the same tooth; patients with 4 mm or 

more PD in 2 or more interproximal areas, not on the same tooth, or in 

a single area. 

3- Moderate periodontitis group: CAL between 4 and 6 mm in 2 or 

more interproximal areas, not on the same tooth; patients with  5 mm 

or more PD in 2 or more interproximal areas, but not in the same 

tooth. 

4- Severe periodontitis group: 6 mm or more CAL in 2 or more 
interproximal areas, not on the same tooth; patients with 5 mm or 
more PD in 2 or more interproximal areas, but not in the same tooth 
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Statistical Analysis  

Based on the previous study results, the G* Power 3.1 Software 

Package's one-way ANOVA test was used to calculate the sample size.12 

Using an effect size of f = 0.980, it was determined that, with 80% 

power, each group should contain a minimum of 340 individuals, with a 

95% confidence interval taking study Statistical analysis was performed 

using IBM SPSS Statistics v 20 (IBM SPSS Corp., Armonk, NY, USA). 

Kruskal-Wallis test was used for independent samples between age-

periodontal status and age-COVID-19 relationships. All data are 

presented as mean, standard deviation, median, minimum-maximum, 

number and percentage. Statistical significance was determined as 

P<.05.  
 

RESULTS 
 

A total of 344 patients (204 men (59.3%) and 140 (40.7%) women) 

were evaluated. Of those who did not have a systemic disease, 166 

(60.4%) were men and 109 (39.6%) were women. Of those with 

systemic disease, 38 (55.1%) were men and 31 (44.9%) were women.  

The average age of all patients was 3613; the average age of those 

without systemic disease was 329, those with systemic disease was 

5215. Patients with systemic disease had a higher mean age than 

patients without systemic disease (P <.001) (Table 1). While 275 

(79.9%) of the patients were systemically healthy, 69 (20.1%) had at 

least one systemic disease. Sixty-five (18.9%) of the participants were 

periodontally healthy (healthy and gingivitis); 103 (29.9%) had mild, 97 

(28.2%) moderate, and 79 (23%) severe periodontitis. 290 (84%) of the 

patients had mild COVID-19, 48 (14%) had moderate and 6 (2%) had 

severe COVID-19 (Table 2) 

  
Table 1. Age and Systemic health status   
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Age 32 9 31 18-66 52 15 55 22-81 -9.298 <.001 

 
 

* Statistical significance was determined P <.05 
Systemic Disease - = Systematically healthy patients  
Systemic Disease + = Patients having systemic disease 
 

 

Table 2.  Systemic disease, COVID-19 severity and periodontal status 
 

 
Systemic Disease  

Systemic 
Disease – (%) 

Systemic 
Disease +(%) 

P 

COVID-19  
Severity 

Asymptomatic/Mild group 258 (93.8%) 32 (46.4%) 

<.001 Moderate group 15 (5.5%) 33 (47.8%) 

Severe group 2 (0.7%) 4 (5.8%) 

Periodontal  
Status 

Healhty 62 (22.5%) 3 (4.3%) 

.262 
Mild Periodontitis 94 (34.2%) 9 (13.0%) 

Moderate Periodontitis 79 (28.7%) 18 (26.1%) 

Severe Periodontitis 40 (14.5%) 39 (56.5%) 
 

* Statistical significance was determined P <.05 
Systemic Disease - = Systematically healthy patients  
Systemic Disease + = Patients having systemic disease 

 
The association between periodontal state and COVID-19 severity 

was determined independent of age, gender, and systemic disease by 

statistically correcting these factors. According to the results of this 

evaluation, a statistically significant relationship was observed between 

COVID-19 severity and periodontal status (P .=029) (Table 3).  

 

 

The probability of individuals with periodontitis having severe 

COVID-19 was found to be 1.24 times higher than those without 

periodontitis (Odd ratio (OR): 1.24; 95% Confidence Interval (CI); (1.17-

1.31). 
Table 3. Covid-19 Severity and Periodontitis Status 
 

 
Periodontal Status  kappa 

Healhty 
Mild 

Periodontitis 

Moderate 

Periodontitis 

Severe 

Periodontitis 

Chi-

Square 
value P 

COVID-

19  

Severity 

Asymptomatic/Mild 

group 
65 97 84 44 

<0,001 0.046 .029 
Moderate group 0 5 12 31 

Severe group 0 1 1 4 
 

* Statistical significance was determined P <.05 

 
 

DISCUSSION  
 

In this study, we aimed to retrospectively evaluate the relationship 

between COVID-19 and periodontal disease severity retrospectively, 

independent of systemic diseases, gender and age. Our results showed 

that there was a relationship between COVID-19 and periodontal 

disease severity, and that COVID-19 severity and periodontal disease 

severity increased in parallel. 

Periodontitis has general inflammatory risk factors which effect  

the severity of COVID-19.13,14 The relationship between periodontal 

disease and COVID-19 severity has been explained through various 

mechanisms including the induction of angiotensin converting enzyme-

2 (ACE2) overexpression by bronchial cells and alveolar epithelial cells, 

increase in IL-6 and IL-8 cytokine levels through aspiration of 

periodontal pathogens.15–17 Additionally, increase in the inflammatory 

release capacity of Th17 cells, one of the central cells in the formation 

of periodontal disease, during COVID-19 which results in cytokine 

storm development and enhanced inflammatory environment has 

been reported.18,19 

A previous study found that periodontitis was associated with  

serious complications caused by COVID-19, including intensive care unit 

admission, necessity of a ventilator, and death in more severe 

conditions.1 Also according to the findings, patients with severe 

periodontitis had a higher likelihood of developing COVID-19-related 

issues compared to those with milder cases of the disease.1 Another 

study suggests that there is a direct relationship between periodontitis 

and COVID-19-related outcomes.20 In a study, periodontitis that the 

patient indicates, has been argued that the disease is a helpful marker 

to determine the risk of SARS-CoV-2 and claimed that these people 

show more symptoms at the beginning of COVID-19 disease.21 In our 

study, we found that the severity of COVID-19 was increased in people 

with severe periodontitis, following up the previous studies. 

Aging is one of the important factors that increases the severity of 

both COVID-19 and periodontal disease.1,22,23 A study showed that 

older age may be associated with an increase in comorbidity of COVID-

19.24 Also, the relationship between the severity of COVID-19 and 

systemic diseases has been addressed in previous studies.25,26 A meta-

analysis found that the patients with pre-existing chronic diseases have 

a higher risk of severe COVID-19 disease.27 Another meta-analyses 

found that SARS-CoV-2 infected patients with a chronic illness have a 

more severe risk of covid disease and higher mortality rate.28 In our 

study, COVID-19 severity was determined regardless of any systemic 

disease or age. Our results showed that there was a parallelism 

between periodontal disease and COVID-19 severity, independent of 

these two cofounding factors. 

The Covid-19 virus is more common in men. According to data 

collected at the start of the pandemic, men contributed about 60% of 
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all COVID-19 patients,.29,30 59 studies including 36,470 patients men 

had a higher risk than women in having infection, disease severity, 

intensive care unit (ICU) admission, and death. An additional 

investigation revealed that 1,875 (38%) of the 4,880 patients with 

respiratory symptoms or who had been in close contact with COVID-19 

patients tested positive for SARS-CoV-2 infection; among those who 

tested positive, 40.43% were men. In line with these investigations, we 

also found that men had a higher rate of COVID-19.31 However, we did 

not include gender in our statistical analysis of the association between 

COVID-19 severity and periodontal disease. 

Smoking is considered as a risk factor for both COVID-19 and 

periodontitis.32,33 We included non-smoking participants in our study. 

However, a previous study including smokers concluded that smoking 

does not affect the relationship between periodontal disease and 

COVID-19.12 This may be related to the insufficient number of smoker 

participants in the study, and due to the increasing rate, which may 

misinterpret the relationship between these two diseases. To 

overcome this shortcoming, participants who smoke were not included 

in our study. 

Severity of periodontitis was categorized according to NHANES III; 

and patients were grouped as severe, moderate, mild periodontitis and 

healthy. In our study, we aimed to compare individuals' periodontitis 

severity and its correlation with COVID-19 severity within appropriate 

criteria. In epidemiological studies with high participation conducted by 

a single physician, as in this study, the NHANES method provides 

advantages in terms of ease of application, shortening of examination 

time and precise application of measurements.34,35 

This study has some limitations. One of these is that cytokine levels 

were not measured and thus the relationship between COVID-19 and 

periodontal disease is not addressed biochemically. Another is that 

periodontal disease evaluation could not be performed during the time 

of COVID-19 due to the safety requirements. 

In conclusion, our study showed that as the severity of 

periodontitis increases, the severity of COVID-19 increases, regardless 

of systemic diseases and age in this study. However, further clinical 

studies are needed to better explain the relationship between these 

two conditions. 
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