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Introduction
Periodontal Disease (PD) is a group of 
inflammatory diseases that affecting the 
supporting tissues of the teeth. Based on 
the theory of “focal infection” which 
emerged at the beginning of the twentieth 
century, many studies have investigated a 
possible role for PD as a risk factor for 
systemic conditions over the past two 

[1]decades , including cardiovascular 
[2] [3]diseases , diabetes , adverse pregnancy 
[4] [5]outcome , osteoporosis , rheumatoid 
[6]arthritis , and Chronic obstructive 

[7],[8]pulmonary disease (COPD).

COPD is also an inflammatory disease 
characterized by the progressive 
deterioration of pulmonary function and 
increasing airway obstruction, includes 

[9]chronic bronchitis and emphysema . In 
line with the relationship between the 
anatomical position of oral cavity and 
pulmonary infection, oral bacteria can be 
easily carried into the lung and cause 

[10]infection . In addition, PD and COPD 
share the same risk factors, including 
smoking, age, obesity, socioeconomic 

[1]status, and living conditions . These data 
strongly suggest that PD may be a risk 
factor for COPD and that oral bacteria 
may play a key role in its progression.

Associations between respiratory 
diseases and oral health in community-
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Abstract
Background : A relationship between periodontitis and chronic respiratory disease has been 
suggested by recent studies. The aim of this study is to explore the association between 
periodontitis and chronic obstructive pulmonary disease (COPD).
Materials and methods : Case group consisted of 25 patients with COPD and control group 
consisted of 25 patients without COPD .Oral hygiene index,plaqueindex,gingivalindex,pocket 
probing depth and clinical attachment loss was recorded in all the patients for assessing 
periodontal health. A history of COPD was recorded.Lung function was assessed by spirometry 
by calculating ratio of fev1/fvc.
Results : Results suggested that case group had significantly greater OHI,PI,GI ,PPD , CAL than 
control group . Lung function diminished as attachment loss increased.
Conclusion : Findings suggested an association between chronic Periodontitis and COPD.
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dwelling populations were first 
determined by analysis of the National 
Health and Nutrition Examination 

[11]Survey I data set. . Logistic regression 
analysis revealed that poor oral hygiene 
and smoking status were statistically 
associated with chronic respiratory 

[12]disease. The study of Hayes et al  found 
periodontitis, measured as alveolar bone 
l o s s  a s s e s sed  f rom pe r i ap i ca l  
radiographs, to be an independent risk 
factor for COPD in adult males enrolled 
in the VA Normative Aging Study. 
Associations between respiratory 
diseases and oral health incommunity-
dwelling populations were first 
determined by analysis of the National 
Health and Nutrition Examination 
survey.

Seve ra l  b io log i ca l l y  p l aus ib l e  
mechanisms have been put forth to 
explain how periodontitis can lead to 
respiratory disease. Salivary enzyme 
activity is increased in periodontitis and 
can promote the adhesion of pathogenic 
bacteria to the oral surfaces, thereby 
altering oropharyngeal colonization 

[13],[14]patterns.  In addition, oral bacteria 
involved in periodontitis can stimulate 
oral tissues and periodontium to release 
cytokines, which are proteins involved in 
cellular interactions and immune 
responses. These cytokines can promote 

adhesion of respiratory pathogens to 
mucosal surfaces, thereby leading to 
oropharyngeal colonization.

Periodontitis may also affect pathogen 
adhesion to respiratory epithelium. In 
vitro studies indicate that the presence of 
Streptococcus gordonii, a key bacteria in 
dental plaque formation, enhances the 
ability of pathogens such as H. influenzae 

[17]to adhere to respiratory epithelial cells.  
In response to bacterial adhesion, 
respiratory epithelial cells may release 
cytokines and attract neutrophils, which 
in turn release proteolytic enzymes that 
damage the epithelium and increase its 

[15],[16]susceptibility to infection.  In 
addition, cytokines released from 
inflamed periodontal tissues may enter 
the respiratory tract in aspirated saliva, 
triggering the same sequence of events, 
including neutrophil recruitment, 

[16]epithelial damage, and infection.

Therefore, an attempt to find out the 
relation between periodontal diseases 
and COPD has been made.

Materials And Methods
In this study, 25 patients were selected on 
following selection criteria from the 
hosp i ta l i sed  pa t ien ts  f rom the  
Department of General Medicine from 
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were found to be the same i.e. did not 
differed significantly (P>0.05). In other 
words, subjects of two groups were 
gender and age matched and also 
matched with the smoking habits.

Periodontal Parameters
The levels of different periodontal 
parameters viz. OHI, PI, GI, PPD, CAL 
and FEV1/FVC ratio of two groups were 
summarized in Table 2 and also shown 
graphically in Fig. 1. Table 2 and Fig. 1 
both showed that the mean levels of OHI, 
OHI, PI, GI, PPD and CAL were 
significantly (P<0.001) higher in cases 
while FEV1/FVC ratio was significantly 
(P<0.001) lower as compared to controls. 

Association between periodontal 
disease and respiratory infections
To see the association between 
periodontal disease and respiratory 
infections, the FEV1/FVC ratio was 

association of periodontal disease (CAL 
levels) with respiratory infections 
(FEV1/FVC ratio) was compared by one 
way analysis of variance (ANOVA) and 
the significance of mean difference 
between the groups (levels) was done by 
Tukey’s post hoc test. A two tailed (α=2) 
P<0.05 was considered statistically 
significant.

Results
Basic Characteristics
The basic characteristics viz. genders, 
age and smoking habits of two groups 
were summarized in [Table 1]. In both 
groups, the frequency (% age) of males 
was higher than females. The age of both 
controls and cases ranged from 40-65 yrs 
with mean (± SD) 56.60 ± 6.83 yrs and 
55.80 ± 6.66 yrs, respectively with 
slightly higher being in controls. 
Similarly, in both groups, the frequency 
of non smokers was higher than the 
smokers. However, the frequency of 
smokers in cases (32.0%) was higher 
than the controls (16.0%). On comparing, 
all basic characteristics of two groups 

Rohilakhand Medical college Bareilly. 
The patients were in the age more than 20 
years with at least 6 natural teeth present 
with exacerbation of COPD (case group) 
.Patients with no past or present history of 
COPD were included in the control 
groupand were selected from institute of 
dental sciences bareilly.Exclusion 
criteria for control groupwas edentulous 
patients, if patients had undergone 
periodontal therapy for last 6 months, 
patients on medications (antibiotics) 
known to influence the periodontal 
tissues other than COPD, patients with 
any other systemic diseases other than 
COPD, patients in intensive care 
unit.Exclusion criteria for case group was 
patients with any systemic diseases, 
patients under any medication for last six 
months, patients under any medication.
The physician made the diagnosis of 
respiratory diseases and non-respiratory 
diseases. A detailed case history, physical 
examination and investigations like chest 
X-ray and Pulmonary Function Test, 
c o m p l e t e  b l o o d  c o u n t ,  u r i n e  
examination, and sputum examinations 
were done. After confirmation o f COPD 
as diagnosis, these patients were taken for 
the study.Lung function was estimated by 
spirometry in both the groups by 
calculating the ratio of forced expiratory 
volume in 1 sec and forced vital capacity 
FEV1/FVC < 70% was diagnosed as 
COPD.

All 50 patients of cae and controlgroup 
were examined for gingival and 
periodontal status by recording the 
following indices: oral hygiene index, 
p l a q u e  i n d e x ( S i l n e s s  a n d  
Loe1964),gingival index (Loe and 
Silness 1963), pocket probing depth and 
clinical attachment loss.Periodontal 
health was assessed by measuring (a) 
probing pocket depth (PPD) from the 
crest of the gingival margin to the base of 
periodontal pocket; (b) Mean clinical 
attachment loss (CAL) from cements 
enamel junction to the base of the 
periodontal pocket using William's 
graduated periodontal probe; and (c) Oral 
hygiene index (OHI, Greene and 

[18]Vermilion; 1964),  which comprises 
debris index and calculus index.

Statistical Analysis
Data were summarized as Mean ± SD. 
Groups were compared by independent 
S tudents  t  t es t  whi le  d i scre te  
(categorical)  observations were 
compared by Fisher’s exact test. The 

Table 1: Basic Characteristics Of Two Groups

Characteristics

Genders: M

F

Age (yrs): Mean ± SD

Smoking habits: No

Yes

Controls

(n=25)

19 (76.0%)

6 (24.0%)

56.60 ± 6.83

21 (84.0%)

4 (16.0%)

Cases

(n=25)

17 (68.0%)

8 (32.0%)

55.80 ± 6.66

17 (68.0%)

8 (32.0%)

P

Value

0.754

0.677

0.321

Table 2: Periodontal Parameters Summary (Mean ± SD) Of 
Two Groups

Parameters

OHI (S)

PI

GI

PPD (mm)

CAL (mm)

FEV1/FVC (%)

Controls

(n=25)

2.79 ± 0.38

1.42 ± 0.15

1.44 ± 0.14

3.18 ± 0.44

3.63 ± 0.64

85.26 ± 5.51

Cases

(n=25)

3.43 ± 0.37

1.73 ± 0.24

1.74 ± 0.19

4.52 ± 0.32

5.11 ± 0.28

62.55 ± 8.43

p 

value

P<0.001

P<0.001

P<0.001

P<0.001

P<0.001

P<0.001

OHI: oral hygiene status, PI: plaque index, GI: gingival index, PPD: probing pocket depth, CAL: 
clinical attachment level, FEV1: forced expiratory volume, FVC: forced vital capacity

***p<0.001- controls vs. cases
Fig. 1: Bar Graphs Showing Mean Levels Of Different Periodontal Parameters Of Two Groups.
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[26]the nosocomial infection rate of 65%.

Conclusion
Present analysis substantiates chronic 
periodontitis as a potential risk factor for 
periodontal disease.
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3
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Fig. 2: Bar Graph Showing Mean Fev1/Fvc Ratio According To Cal Levels.
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