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Abstract 

Objective: Inhaled corticosteroids can cause periodontal diseases, while periodontal diseases can lead to Chronic 

obstructive pulmonary disease (COPD) exacerbations. We aimed to investigate the correlation between oral and 

dental health and COPD exacerbation, and the frequency of periodontal diseases in COPD patients. 

Material and methods: A prospective and cross-sectional study was performed involving 28 patients with COPD 

who had used inhaled corticosteroids for at least one year and 31 non-COPD patients. Dental complaints and dental 

care habits of the patients were questioned. Plaque index (PI), gingival index (GI), and probing pocket depth (PPD) 

measurements were performed for all available teeth.   

Results: Total tooth loss was high in COPD patients (57.1%, p:0.001). There was no significant difference in 

exacerbation frequency between the edentulous and dentate subgroups in COPD patients (p: 0.702). There was no 

difference between the dentate COPD and control groups regarding periodontal disease development, gingival 

index, dental plaque index, last tooth cleaning, tooth brushing, caries, and probing pocket depth. While the use of 

inhaler technique (correct/wrong), frequency of exacerbations, frequency of tooth brushing, and presence of 

diabetes mellitus or reflux were not associated with periodontal disease in dentate COPD patients, no correlation 

was determined between probing pocket depth, presence of periodontal disease, gingival index, dental plaque index, 

frequency of tooth brushing and frequency of exacerbations. In the dentate COPD group, the frequency of 

exacerbations was lower in those with caries (p:0.037).  

Conclusion: The correlation between COPD and periodontal disease and the increasing tooth loss in COPD need 

to be investigated with more extensive studies. 
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Introduction 

Chronic obstructive pulmonary disease (COPD) is associated with the 

chronic inflammatory response in the airways and lungs, characterized by 

persistent and often progressive airflow limitation. Some risk factors 

(such as age, smoking, obesity, socioeconomic status, and living 

conditions) are common in both periodontal diseases and COPD [1]. 

While drugs used in the treatment of COPD (especially inhaled steroids) 

may cause periodontal diseases, periodontal diseases may also lead to 

exacerbations of COPD by microaspiration and passing into the systemic 

circulation [2]. There are studies examining the correlation between 

COPD and chronic periodontitis and demonstrating improvement in 

forced expiratory volume in 1 s/forced vital capacity ( FEV1/FVC ) ratios 

through treating chronic periodontitis [3].   

Inhaled corticosteroids (ICS), used in the treatment of COPD, pass from 

the alveoli to the systemic circulation and cause a decrease in BMD in the 

lumbar spine and femur [4, 5]. In the study of Komerik et al., a decrease 

in the bone mineral content of the mandible was also reported following 

inhaled corticosteroid treatment [6)]. Scannapieco et. al emphasized that 

patients with COPD may be at risk of developing periodontitis and thus 

teeth loss [7].  

Mouth and nose bacteria have been detected in the lung tissue microbiota 

in COPD, suggesting that oral secretions may have been aspirated [8]. 

Oral secretions can be aspirated due to decreased laryngotracheal 
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mechanical sensitivity [9], decreased airway clearance, and impaired 

mucociliary functions [10] in COPD patients. Based on these data, we 

aimed to investigate whether there was a correlation between oral and 

dental health and COPD exacerbation, and the frequency of periodontal 

diseases in COPD patients. 

Material and Methods  

Twenty-eight male COPD patients who were followed up in the Chest 

Diseases Clinic and had used inhaled corticosteroids for at least one year 

and 31 non-COPD patients were included in the study. A prospective and 

cross-sectional study was performed. Female patients (for the possibility 

of being menopausal due to advanced age and taking hormone 

replacement therapy), patients with a disease that may affect bone 

metabolism (renal failure, malignancies), or patients using medications 

that may affect bone metabolism (oral corticosteroid, hormone 

replacement therapy, vitamin D, calcium) were excluded.  

The patients' demographic information, the frequency of COPD 

exacerbations (requiring hospitalization or emergency admission), how 

they used inhaled steroids (deep breathing and mouth rinsing), 

comorbidities, dental complaints, and dental care habits were questioned. 

Plaque index (PI) [11], gingival index (GI) [12], and probing pocket depth 

(PPD) measurements were performed by the dentist to evaluate oral 

hygiene and periodontal status. Approval was sought from Institutional 

Ethics Committee (date: 07.12.2021, no:2021/280) and written informed 

consent was obtained from all participants enrolled in the study.   

Statistics: SPSS 20 statistical package program was used to analyze the 

data obtained from the study. Descriptive statistical methods (frequency, 

arithmetic mean, standard deviation, median, minimum, maximum, 

crosstabs) were used. For this study, a power analysis was not performed 

since periodontal examinations of male COPD patients who applied to the 

Chest Diseases Clinic for routine control would be performed, and the 

correlation between oral hygiene and dental care habits and the frequency 

of exacerbations would be examined. Compliance with normal 

distribution was evaluated with the Kolmogorov-Smirnov test. The 

Mann-Whitney U test compared two independent groups by analyzing the 

medians of the groups that did not show normal distribution. The 

Independent Sample t-test was used for two independent groups by 

comparing the arithmetic means of the normally distributed groups. The 

Chi-square test examined the relationship between categorical variables. 

The correlation between continuous variables was analyzed using the 

Pearson correlation coefficient. The statistical significance level was 

accepted as p<0.05. 

Results 

The mean age was 68.7±8 years for the COPD group and 66±8.5 for the 

control group (p: 0.202). There was no significant difference between the 

two groups regarding socioeconomic and education levels. 57.1% of the 

COPD group and 16.1% of the control group were edentulous (p: 0.001). 

Of 28 COPD patients, 16 had used an O2 concentrator and 7 bilevel 

positive airway pressure (BIPAP). 42.9% of COPD patients used inhalers 

with the wrong technique (not inspiring deeply, not rinsing the mouth) 

(Table 1).  

There was no difference between the groups in terms of the presence of 

diabetes mellitus (DM), alcohol use, and gastroesophageal reflux. Non-

smoker rate was 3.6% in COPD group and 45.2% in the control group 

(p:0.000). There was no difference in general oral health status, presence 

of bad breath, last dental examination, and dental scaling. Dryness of 

mouth was detected with a frequency of 67.9% in the COPD group (p: 

0.025). The frequency of toothbrushing and using toothbrushes for 

cleaning were also significantly lower in the COPD group (p: 0.031, p: 

0.000, respectively) (Table 1).  

 

  COPD (n: 28) Control (n: 31) Total (n: 59) p-value 

Age 68.7 ± 8  66 ± 8.5 67.3 ± 8.3 0.202 

Edentulous 

Dentate 

16 (57.1%) 

12 (42.9%) 

5 (16.1%) 

26 (83.9%) 

21( 35.6%) 

38 (64.4%) 

0.001 

Education 

Primary school 

Middle school 

High School  

University 

 

25 (89.3%) 

2 (7.1%) 

1 (3.6%) 

0 (0%) 

 

20 (64.5%) 

3 (9.7%) 

3 (9.7%) 

5 (16.1%) 

 

45 (76.3%) 

5 (8.5%) 

4 (6.8%) 

5 (8.5%) 

 

0.085 

SEL 

Low 

Moderate 

Good 

 

0 (0%) 

27 (96.4%) 

1 (3.6%) 

 

3 (9.7%) 

25 (80.6%) 

3 (9.7%) 

 

3 (5.1%) 

52 (88.1%) 

4 (6.8%) 

 

0.140 

Inhaler technique 

Correct 

Incorrect 

 

16 (57.1%)  

12 (42.9%) 

   

With 02 concentrator 16 (57.1%)     

With BIPAP 7 (25%)    

DM 6 (21.4%) 6 (19.4%) 12 (20.3%) 0.843 

Non-smoker 

Ex-smoker 

Smoker 

1 (3.6%) 

23 (82.1%) 

4 (14.3%) 

14 (45.2%) 

10 (32.3%) 

7 (22.6%) 

15(25.4%) 

33 (55.9%) 

11(18.6%) 

0.000 

Alcohol use 15 (53.6) 10 (32.3%) 25 (42.4%) 0.098 

Gastroesophageal reflux 8 (28.6%) 5 (16.1%) 13 (22%) 0.250 

General oral health 

Good 

Bad 

 

6 (21.4%) 

22 (78.6%) 

 

12 (38.7%) 

19 (61.3%) 

 

18 (30.5%) 

41 (69.5%) 

 

0.150 

Dryness of mouth 19 (67.9%) 12 (38.7%) 31 (52.5%) 0.025 

Removable denture 18 (64.3%) 16 (51.6%) 34 (57.6%) 0.325 

Halitosis 4 (14.3%) 5 (16.1%) 9(15.3%) 0.844 

 SEL: socioeconomic level, DM: diabetes mellitus, BIPAP: bilevel positive airway pressure 

Table 1: Comparison of demographic and dental findings of COPD and control groups 
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In dentate patients, there was no difference in periodontal disease, gingival index, dental plaque index, last tooth cleaning, tooth brushing frequency, 

caries, and probing pocket depth in both groups (Table 2).  

 

 COPD (n: 12) Control (n: 26) Total (n: 38) p-value 

Periodontal dis.  7 (58.3%) 17 (65.4%) 24 (63.2%) 0.675 

Gingival Index 

< 3 

≥ 3 

 

9 (75%) 

3(25%) 

 

16 (61.5%) 

10 (38.5%) 

 

25 (65.8%) 

13 (34.2%) 

 

0.416 

Dental plaque index 

< 3 

≥ 3 

 

9 (75%) 

3(25%) 

 

14(53.8%) 

12 (46.2%) 

 

23 (60.5%) 

15 (39.5%) 

 

0.215 

Latest teeth cleaning 

< 1 year 

≥ 1 year 

 

0 (0%) 

12 (100%) 

 

1 (3.8%) 

25 (96.2%) 

 

1 (2,6%) 

37 (97.4%) 

 

0.491 

Brushing teeth 

≥ 1 / day 

< 1 /day 

 

3 (25%) 

9 (75%) 

 

13 (50%) 

13(50%) 

 

16 (42.1%) 

22 (57.9%) 

 

0.147 

Caries  5 (41.7%) 11 (42.3%)  16 (42.1%) 0.970 

Probing pocket depth 

(mm) 

2.5 (0-3) 3 (1-8)  3 (0-8) 0.172 

Gingival bleeding 2 (16.7%) 9 (34.6%) 1128.9%) 0.257 

DM 

Yes 

No 

 

4 (0.33%) 

8 (66.7%) 

 

6 (23.1%) 

20 (76.9%) 

 

10 (26.3%) 

28 (73.7%) 

 

0.505 

 

Table 2: Comparison of dental examination results of Dentate COPD and control group 

 

It was found that halitosis, total tooth loss, presence of reflux, and DM 

association did not affect the frequency of exacerbations in the entire 

COPD group (Table 3). In the dentate COPD group, only the presence of 

diabetes mellitus (DM) among these factors increased the frequency of 

exacerbations, and the presence of caries was determined to decrease the 

frequency of exacerbations (Table 4).  

 

 Exacerbation frequency 

/year 

p-value 

Halitosis  

Yes (n: 4) 

No (n: 24) 

 

0.67 (0-8) 

2.17(0-10) 

 

0.613 

Dentate (n: 12) 

Edentulous (n: 16) 

1.67 (0-8) 

 2 (0-10) 

0.702 

Gastroesophageal reflux  

Yes (n: 8) 

No (n: 20) 

 

3.67 (0-6) 

0.85 (0-10) 

 

0.67 

DM  

Yes (n: 6) 

No (n: 22) 

 

3.67 (1-8) 

0.92 (0-10) 

 

0.057 

 

Table 3: Evaluation of factors affecting exacerbation frequency in COPD patients (n: 28) 

 

  Exacerbation frequency 

/year 

p-value 

Probing pocket depth (mm) *r: -0.042 0.832 

Periodontal disease 

Yes (n: 7) 

No (n: 5) 

 

2.2 (0-8)  

1 (0-5) 

 

0.243 

Gingival Index 

    < 3 (n: 9) 

    ≥ 3 (n: 3) 

 

1.33 (0-8) 

2 (0-3)  

 

0.849 

Dental plaque index 

<  3 (n: 9) 

≥  3 (n:3) 

 

1,33 (0-8) 

2 (0-3) 

 

0.849 

Brushing teeth 

≥ 1 / day (n: 3) 

< 1 /day (n: 9) 

 

2 (0-5) 

1.4 (0-8) 

 

0.849 

Caries  

 Yes (n: 5) 

 No (n: 7) 

 

0.5 (0-2) 

3 (0-8) 

 

0.037 
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Gastroesophageal reflux 

Yes (n: 3) 

No (n: 9) 

 

3 (2-5) 

0.83 (0-8) 

0.154 

Halitosis 

Yes (n: 3) 

No (n: 9) 

 

1 (0-8) 

2 (0-5) 

0.924 

DM 

Yes (n: 4) 

No (n: 8) 

 

4.33 (3-8) 

0.67 (0-3) 

0.009 

* r: Pearson correlation coefficient  

Table 4: Factors affecting exacerbation frequency in dentate COPD patients (n: 12) 

 

 Periodontal disease  p-value 

Age 65.4+-7.7 0.529 

Inhaler technique 

Correct (n: 7) 

Incorrect (n: 5) 

 

4 (57.1%) 

3 (60 %) 

 

0.921 

Exacerbation frequency / year 2.2 (0-8) 0.243 

Brushing teeth 

≥ 1 / day (n: 3) 

< 1/ day (n: 9) 

 

0 (0%) 

7 (77.8%) 

 

0.018*   

DM  

Yes (n: 4) 

No (n: 8) 

 

3 (75%) 

4 (50%) 

 

0.408 

Gastroesophageal reflux  

Yes (n: 3) 

No (n: 9) 

 

1 (33.3%) 

6 (66.7%) 

 

0.310 

*: does not meet the assumptions of the chi-square test. 

Table 5: Factors affecting the frequency of periodontal disease in Dentate COPD patients 

 

In the Dentate COPD group, no significant linear correlation was 

observed between probing pocket depth, presence of periodontal disease, 

gingival and dental plaque index, frequency of tooth brushing, and 

frequency of exacerbations.  

Furthermore, age, inhaler technique, frequency of exacerbations, 

frequency of tooth brushing, and presence of DM or gastroesophageal 

reflux were not associated with periodontal disease (Table 5). 

Discussion 

Total tooth loss in COPD patients was significantly higher than in the 

control group. This result can be explained by inhaled corticosteroids 

causing a decrease in mandibular bone mineral densitometry [6] or by the 

development of periodontitis in patients with COPD [7]. Chronic 

periodontitis is a common inflammatory disorder of the oral cavity and 

has been previously described in patients with COPD [13, 14]. Bacterial 

pockets form between the tooth and gingiva, which negatively affects the 

supporting tooth structures and leads to tooth loss. Our study was 

concluded by supporting studies [15] demonstrating that COPD patients 

have fewer teeth than controls. It has been suggested that loss of a tooth 

may prolong the bolus time in the oral cavity, vallecula, and hypopharynx 

by impairing chewing, bolus formation, and swallowing, and thus, it is 

predicted that COPD symptoms may increase with the aspiration of oral 

pathogens [16].  

While studies have indicated that the number of remaining teeth is 

inversely proportional to the frequency of exacerbations [17], there are 

also studies suggesting the opposite [18]. The presence of diseased teeth 

may allow for extensive biofilm formation that can then be aspirated into 

the lungs, leading to a COPD exacerbation [19]. It was determined that 

full-mouth tooth extraction significantly reduces the periodontal pathogen 

burden [20]. Another study reported that those without COPD 

exacerbation had fewer or no teeth [21]. In our study, no significant 

difference was observed between the edentulous and dentate subgroups 

in terms of exacerbation frequency in COPD patients. This result indicates 

the need for further studies with a larger number of patients.  

Common risk factors for periodontal disease and systemic diseases 

include smoking, stress, age, race, and gender [22]. In our study, no 

significant correlation was determined between age and the development 

of periodontal disease in the dentate COPD group. Since we included only 

male patients in the study, the gender difference was not mentioned. 

While the smoking rate was significantly higher in the COPD group, there 

was no difference between the COPD group and the control group 

regarding periodontal disease. Periodontal health indices in COPD 

patients with frequent exacerbations were better than those in the rare 

exacerbation group, although their differences were not statistically 

significant [18]. This result may be due to the frequent use of antibiotics 

in COPD exacerbations and reducing periodontal inflammation. On the 

contrary, there are studies [23] showing a higher frequency of periodontal 

disease in COPD or studies showing no correlation [21]. In our study, 

however, no significant difference was observed between the dentate 

COPD and control groups in terms of the development of periodontal 

disease. In dentate COPD patients, the use of inhaler technique 

(correct/incorrect), frequency of attacks, frequency of tooth brushing, and 

presence of DM or reflux were not associated with periodontal disease. 

Pathogenic microorganisms in dental plaque play a critical role in 

infectious and/or inflammatory processes. The results of plaque index 

measurements have been variable. Some studies have found it higher in 

COPD patients [15], while others have not shown a difference (24). Our 

study revealed no difference between the dentate COPD and control 

groups regarding the gingival index, dental plaque index, last tooth 

cleaning, tooth brushing, caries, and probing pocket depth. Some 

publications find probing pocket depth, gingival index, plaque index [25], 

and short tooth brushing durations [18] correlated with COPD 

exacerbation. In our study, no correlation was found in the dentate COPD 

group between probing pocket depth, presence of periodontal disease, 

gingival index, dental plaque index, frequency of tooth brushing, and 

frequency of exacerbations. In the dentate COPD group, the frequency of 

exacerbations was lower in those with decayed teeth. This result 

suggested that antibiotic therapy used for carious teeth may also 

effectively reduce the frequency of COPD exacerbations.  
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Diabetes mellitus increases the risk of periodontal disease [26]. In our 

study, when COPD and control groups were compared, although the 

presence of DM was not associated with the formation of periodontal 

disease, there was a significant increase in the number of exacerbations in 

the presence of DM in the dentate COPD group. This result may be due 

to the direct effects of diabetes on lung physiology, inflammation, or 

susceptibility to bacterial infection [27].  

Incorrect inhaler use rates of up to 94% have been reported in COPD 

patients. In our study, this rate was 42.9%. In particular, we questioned 

not making deep inspiration and mouth rinsing after inhalers, which 

increases tooth and gingival exposure by causing ICS to remain in the 

mouth. Our study determined no correlation between incorrect inhaler 

technique and periodontal disease in dentate COPD patients.  

In a prospective observational study, Gaeckle et al. demonstrated that 

people with COPD have poor dental hygiene practices, worse dental 

indices, and significantly worse oral health-related quality than healthy 

controls [28]. However, in our study, no significant difference was 

observed in the dentate COPD group in terms of tooth brushing habits and 

last tooth cleaning compared to the control group. Dryness of mouth 

complaints were significantly higher in the COPD group (67.9% / 38.7%, 

p:0.025). In a meta-analysis, the cumulative incidence of dryness of 

mouth in COPD patients was 7.4% with tiotropium, 3.9% with 

ipratropium, 1.6% with salmeterol, and 2.0% with placebo. We also 

evaluated dryness of the mouth as a side effect of drugs or secondary to 

the presence of DM.  

The limitations of our study are the small number of dentate COPD 

patients and being a single-center study. However, the results obtained 

emphasize that periodontal diseases should not be overlooked in COPD 

patients.  

Conclusion 

There is need for more extensive studies on the correlation between 

periodontal disease and respiratory tract and increased tooth loss in COPD 

patients. Oral and dental health should be given due importance to reduce 

or prevent COPD exacerbations.  

Abbreviation 

COPD    : Chronic obstructive pulmonary disease 

BMD     : bone mineral densitometry 

PI          : Plaque index  

GI         : gingival index  

PPD      : probing pocket depth  

FEV1/FVC: forced expiratory volume in 1 s/forced vital capacity 

BIPAP   : bilevel positive airway pressure 

ICS      : Inhaled corticosteroids 
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