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A Clinical and Radiographical Study to Assess and Correlate
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A b s t r ac t
Aim: In the past few years, there has been accumulating evidence that suggests an exquisite association between oral infections and systemic
diseases. Both chronic periodontitis and chronic obstructive pulmonary disease (COPD) are inflammatory conditions characterized by the loss
of local connective tissue. The current study was conducted to find the association between COPD and periodontitis.
Materials and methods: The present cross-sectional study comprised of 60 individuals after obtaining their due consent. All the subjects
enrolled were subjected to a spirometric test, from which COPD patients were graded into four categories A, B, C, and D according to their COPD
status. A detailed periodontal examination was performed using parameters like probing pocket depth (PPD), clinical attachment level (CAL),
plaque index (PI), and gingival index (GI). Orthopantomogram (OPG) of each individual was taken to assess the mean alveolar bone loss (MABL).
Results: The results showed that with the worsening of spirometric values (i.e., from A to D), there was a significant deterioration in the periodontal
health in terms mean PPD, CAL, PI, GI, and MABL with a p value < 0.05.
Conclusion: The present study showed a positive association between COPD and periodontal health status. Periodontal health variables were
considerably associated with the severity of COPD.
Clinical significance: It is essential to attach significance to the COPD patient’s periodontal health. Active management of the periodontal disease
may have more favorable effects on the COPD patients. Furthermore, exploring the effect and mechanism of the treatment of periodontal
disease on the COPD is worthy of efforts.
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I n t r o d u c t i o n
Respiratory diseases are widely prevalent and are responsible
for a significant number of mortality and considerable suffering
in humans. Chronic obstructive pulmonary disease (COPD) is the
fourth leading cause of death in the world, and its prevalence
and mortality are expected to increase in the coming decades.
India contributes a significant and growing percentage of COPD
mortality which is estimated to be amongst the highest in the
world.1 Chronic obstructive pulmonary disease is a common
preventable and treatable disease that is characterized by persistent
airflow limitation that is usually progressive and associated with an
enhanced chronic inflammatory response in the airways and the
lungs to noxious particles or gases.
Periodontal disease is primarily an oral bacterial infection with
supervening inflammatory response leading to the breakdown of
the supporting connective tissue, destruction of alveolar bone,
and eventually tooth loss.2,3 The prevalence of periodontal disease
in India has been investigated by national research scholars since
1940. Shewale et al. in his systematic review stated that few areas
of states like West Bengal, Uttar Pradesh, and Assam reported a
prevalence rate of periodontal disease of more than 85% in their
general population4 with the highest prevalence to be 97.51%.5
The oral cavity acts as a portal of entry and exit for oral pathogens
as it is connected to the respiratory system through the trachea.
Lower respiratory tract infections, including exacerbation of COPD,
depend on the initial colonization of microbial pathogens on oral/
pharyngeal surfaces.6
However, the nature of a relationship between periodontal
disease and COPD remains unclear and the published literature
on this specific relationship gives varied conclusions. Hence, the

1–5

Department of Periodontology, School of Dental Sciences, Krishna
Institute of Medical Sciences, Karad, Maharashtra, India
6
Department of Oral Pathology, School of Dental Sciences, Krishna
Institute of Medical Sciences, Karad, Maharashtra, India
Corresponding Author: Alluri Siddhartha Varma, Department of
Periodontology, School of Dental Sciences, Krishna Institute of Medical
Sciences, Karad, Maharashtra, India, Phone: +91 7620836696, e-mail:
siddhartha_varma@yahoo.co.in
How to cite this article: Nair SD, Varma AS, Suragimath G, et al.
A Clinical and Radiographical Study to Assess and Correlate Chronic
Obstructive Pulmonary Disease and Periodontitis. World J Dent 2019;
10(5):354–358.
Source of support: Nil
Conflict of interest: None

present study was conducted to evaluate the potential association
between COPD and periodontal health status and to correlate the
severity of periodontal disease with global initiative of obstructive
lung disease (GOLD) categories of COPD using MABL.

M at e r ia l s

and

M e t h o d s

The present cross-sectional study was undertaken in the
Department of Periodontology, Department of Pulmonary
Medicine, Krishna Institute of Medical Sciences, Karad, after the due
approval of the Ethical Committee (Ref. No. KIMSDU/IEC/03/2015,
dated 10/12/2015). The study was conducted during the period from
January 2016 to May 2017. All the subjects were informed about
the study procedure in detail and were included in the study after
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obtaining their due written consent. Sixty individuals suffering from
COPD were selected for the study by purposive sampling technique.

Selection Criteria
Ambulatory COPD patients aged from 30 years to 60 years with no
history of exacerbation in the last 3 months and with a minimum
of 12 teeth present in their oral cavity were included in the study.
Individuals suffering from any other systemic diseases, such
as diabetes mellitus and osteoporosis, etc., that are known to
influence periodontal status; history of periodontal treatment in
the past 6 months; inability to perform lung function test; use of
any medication known to influence the periodontal tissues; and
pregnant or lactating women were excluded from the study.

Method of Collection of Data
The demographic details and relevant information of the subjects
were recorded using a specially-designed case proforma which
included medical history, past dental history, oral hygiene habits,
history of usage of tobacco, and socioeconomic status. Weight
and height of the subjects were measured to evaluate the body
mass index (BMI = weight/(height)2). All the subjects enrolled in
the study were subjected to a spirometric test. A clip is placed on
the patient’s nose to keep both nostrils closed and a breathing
mask is placed around their mouth. The patients are instructed
to take a deep breath in, hold their breath for a few seconds, and
then exhale as hard as possible into the breathing mask. This test
is repeated at least three times to make sure that the results are
consistent. The highest value amongst three close test readings
is used as a final result. The assessments were done before and
after 20 minutes of delivering a β2-agonist (salbutamol 5 mg/mL
in 9% saline solution), through a nebulizer. Spirometry measures
two key factors: expiratory forced vital capacity (FVC) and forced
expiratory volume in one second (FEV1). Forced vital capacity is the
greatest total amount of air you can forcefully breathe out after
breathing in as deeply as possible and FEV1 is the amount of air you
can force out of your lungs in one second. The presence of a post
bronchodilator FEV1/FVC <0.70 confirms the presence of persistent
airflow limitation and thus of COPD in patients with appropriate
symptoms. Based on the spirometric values and GOLD, COPD criteria
patients were further graded into four categories (A, B, C, and D).7
A detailed dental examination was performed in the
Department of Periodontology during which the parameters like
PPD, CAL, and PI by Silness and Löe 1964, and GI by Löe and Silness
1963 were recorded. The subjects with habit of tobacco usage
were referred to tobacco cessation center in the same institute for
further counseling.

Evaluation of Radiographic Parameters
Orthopantomograms of all the study subjects were recorded using
an OPG machine Xtropan 2000 (manufactured by VM Meditech
Pvt Limited, Chennai, Tamil Nadu, India). The alveolar bone loss
was measured using an OPG grid which was placed along with the
film to standardize the measurements. The space between each
radiopaque line of the grid was taken as 1 mm of bone loss. Bone
loss was measured from the cementoenamel junction to the crest
of the alveolar bone on the OPG. A minimum of two sites with the
maximum bone loss in the posterior region of each quadrant was
taken into consideration. Any grossly decayed tooth or root stumps
were excluded from the study. The average bone loss was calculated
by adding the total amount of bone loss (2 sites per quadrant) per
patient and dividing it by eight, i.e., the number of sites considered.

All the data collected were statistically analyzed using Statistical
Package for the Social Sciences (SPSS) software (version 20; IBM
SPSS Inc., Chicago, IL, USA, 2011). The results were expressed in
means and percentages; p value <0.05 was considered significant.
The significance of difference in means was tested by analysis of
variance (ANOVA) test. Tukey post hoc test was used to assess the
difference in values between the different groups.

R e s u lts
In this cross-sectional study, the periodontal status of 60 COPD
patients was assessed. Out of 60 COPD patients, 41 patients were
male (68.30%) and 19 patients were female (31.70%). The mean age
(SD) and BMI (SD) of the study population were 53.90 (5.36) and 23.26
(3.95), respectively. Forty-eight individuals had a monthly income
of less than Rs. 10,000 (80%) per month whereas 12 individuals had
a monthly income of more than Rs. 10,000 (20%), which denotes
that the majority of the study population belonged to the poor
socioeconomic background.8 On examining the smoking status of
the subjects, it was found that 57 subjects (95%) were nonsmokers
and 3 individuals (5%) were current smokers.
Around 89% of the study population used horizontal scrub
motion while cleaning their teeth. Only 12% of the subjects
undergo scaling twice in a year, 24% once in a year, and 76% have
not undergone scaling for more than 2 years.
The percentage distribution of the study population as per
GOLD categories is mentioned in Table 1. One-way ANOVA test was
performed to test the differences between mean values of PPDs, CAL,
PI, GI, and MABL amongst GOLD categories. It was found that there
was a statistically significant difference in the PPD, CAL, PI, GI, and
MABL values amongst GOLD COPD groups with a p value <0.05 as
shown in Tables 2 to 6, respectively. Intergroup comparison of GOLD
Table 1: Percentage distribution of study population as per global
initiative of obstructive lung disease categories
GOLD COPD
A
B
C
D

Frequency
15
15
12
18

Percent
25.00
25.00
20.00
30.00

Table 2: Assessment of mean probing pocket depth of GOLD chronic
obstructive pulmonary disease categories using ANOVA
PPD
GOLD COPD category
Mean
Std. Dev.
F
p value
A
3.94
0.66
44.90
0.00*
B
4.21
0.54
C
5.61
0.55
D
8.57
2.19
Intergroup comparison of GOLD COPD categories using Tukey post
hoc test
A
B
0.942
C
0.009*
D
0.000*
B
C
0.037*
D
0.000*
C
D
0.000*
*Statistically significant
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Table 3: Assessment of mean CAL of GOLD COPD categories using
ANOVA

Table 6: Assessment of mean alveolar bone loss of GOLD COPD
categories using ANOVA

RAL
GOLD COPD category
Mean
Std. Dev.
F
p value
A
3.21
1.20
45.99
0.00*
B
4.59
1.71
C
6.77
1.14
D
11.36
3.29
Intergroup comparison of GOLD COPD categories using Tukey post
hoc test
A
B
0.304
C
0.000*
D
0.000*
B
C
0.055*
D
0.000*
C
D
0.000*

MABL
GOLD COPD category
Mean
Std. Dev.
F
p value
A
2.03
0.39
101.53
0.00*
B
3.21
0.36
C
3.89
0.32
D
4.86
0.67
Intergroup comparison of GOLD COPD categories using Tukey post
hoc test
A
B
0.000*
C
0.000*
D
0.000*
B
C
0.002*
D
0.000*
C
D
0.000*

*Statistically significant

*Statistically significant

Table 4: Assessment of mean plaque index of GOLD COPD categories
using ANOVA

categories was performed using the Tukey post hoc test which showed
statistical significance amongst all the groups on the comparison of
MABL (Table 6).

PI
GOLD COPD category
Mean
Std. Dev.
F
p value
A
1.40
0.51
18.20
0.00*
B
2.59
0.86
C
3.73
0.40
D
6.18
3.43
Intergroup comparison of GOLD COPD categories using Tukey post
hoc test
A
B
0.348
C
0.017*
D
0.000*
B
C
0.455
D
0.000*
C
D
0.008*
*Statistically significant

Table 5: Assessment of mean gingival index of GOLD COPD categories
using ANOVA
GI
GOLD COPD category
Mean
Std. Dev.
F
p value
A
1.57
0.49
20.99
0.00*
B
2.51
0.78
C
2.98
0.39
D
5.98
2.98
Intergroup comparison of GOLD COPD categories using Tukey post
hoc test
A
B
0.435
C
0.155
D
0.000*
B
C
0.895
D
0.000*
C
D
0.000*
*Statistically significant
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D i s c u s s i o n
The concept of linking periodontitis and systemic diseases is not
new.9 The association between periodontal diseases and COPD has
gained attention owing to the fact that both these diseases share
the same pathophysiology and common risk factors.
Existing literature suggests that the risk of developing COPD and
periodontal health is inversely related to socioeconomic status.10,11
In the current study, we have observed similar results as majority
of our subjects belonged to low socioeconomic strata. There was
a strong association between education level and socioeconomic
status with periodontal health in our study subjects.11 Poor oral
hygiene status observed amongst the study population could
be attributed to faulty toothbrushing method, lower regular
supragingival scaling and poorer oral health knowledge amongst
the study population, which was evident through the data
obtained in the specially designed case proforma. Similar reasons
were elicited for the poor periodontal health status in a study
conducted by Newman et al.12 Poor oral hygiene results in an
increase in mass and complexity of dental plaque, which may foster
bacterial interactions between indigenous plaque bacteria and
acknowledged respiratory pathogens, which are shed into saliva.13
The literature suggests that chronic periodontitis may influence
the course of respiratory infection. Some of the recently published
studies have found poor periodontal health in patients who suffered
from COPD as compared to healthy controls.14–16
Similarly, Shen et al. in his nationwide population-based cohort
study had observed that there was an increased risk of periodontal
diseases in patients with COPD.17 A positive association between
COPD and chronic periodontitis was observed in our current
study which is in accordance with studies conducted by Madalli
et al. and VikasDeo et al., and others.18–21 On the contrary to the
abovementioned observations, Takahashi et al., Hayes et al., and
Russell et al. had observed a weak association between periodontal
diseases and COPD.22–24
Studies carried out by Peter et al. and Hyman et al. revealed a
strong association of smoking with COPD and periodontitis.25,26
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However, Thomsen et al. reported that never‑smokers with
COPD had different characteristics and milder diseases, limited
to the lungs. However, the morbidity levels were substantial
in never‑smokers with COPD. 27 Thus, smoking can be a major
confounding factor in the studies that attempt to prove an
association between periodontal disease and COPD. Smoking was
not a significant confounding factor in our study as a majority of
the study subjects were nonsmokers.
In the current study, there was a positive correlation between
PI and GI, and lung obstruction. Thus, mean PI and GI values were
higher in group IV when compared to group I. These findings
were similar to the study conducted by Sharma et al. and Benazir
et al., who reported that the mean PI and GI were higher in COPD
patients as compared to healthy controls.28,29 A negative correlation
was observed between PI and GI values, and lung obstruction in
the studies conducted by Prafulla et al. and Scannapieco et al.,
whose observations were not in accordance with our study.25,30
The worsening of the abovementioned periodontal indices (PI and
GI) that were measured in the current study could be attributed to
the inappropriate oral hygiene method, lack of professional care,
and poorer oral health knowledge amongst the study population.
In the current study, mean PPD and CAL values among the
four GOLD COPD categories were highest in category D followed
by categories C, B, and A, respectively. Thus, it is clear that there
was deterioration in the periodontal health as the spirometric
values worsened. These findings are in accordance with the study
conducted by Prafulla et al., Hayes et al., Sharma et al., Scannapieco
et al. and Bhavsar et al., and Tan et al., wherein there was a positive
correlation between lung obstruction and PPD and CAL.23,25,28,31–33
In contrary, the study conducted by Hyman and Katancik et al.
had shown an insignificant association between lung obstruction
and PPD.26,34 A recent systematic review indicated that at present
there is no sufficient information to ascertain the association
between periodontal disease and COPD in terms of RAL which was
contradictory to our study.35
It was observed in our study that there was an increase in the
MABL with the worsening of spirometric values. This observation
corroborates the study conducted by Leuckfeld et al. and Hayes
et al. 23,36 One mechanism proposed for gross airway epithelial
damage observed in COPD involves the release of proinflammatory
cytokines (interleukin-8) from respiratory epithelium. 37 This
subsequently results in recruitment and infiltration by neutrophils
that then release proteolytic enzymes and toxic oxygen radicals
which eventually leads to the destruction of connective tissue
including alveolar bone.
On intergroup comparison between GOLD categories A and B in
the current study, there was no statistically significant difference in
PPD, CAL, PI, and GI scores. Groups II and III did not show statistical
significance on intergroup comparison with regards to PI and GI.
Whereas MABL value between all the groups showed statistical
significance with a p value less than 0.05. The lack of statistical
significance on intergroup comparison of periodontal parameters
among the GOLD categories could be attributed to the smaller
sample size in the different GOLD COPD categories.
Several mechanisms have been proposed for the association
between these two highly common diseases. Dental plaque
provides a reservoir for respiratory pathogen colonization that
can be shed into saliva. Saliva containing such organisms might
contaminate the distal portion of the respiratory tree, resulting in
pulmonary infections. It is of great significance that the majority
of pulmonary diseases are attributable to aerobic bacteria that

are found in the oral flora in any oral diseases.38 On the contrary,
some of the facultative anaerobes that are responsible for the
periodontal breakdown, also have been isolated from infected
lungs.39,40 Furthermore, cytokines released during the progression
of chronic periodontitis by infected periodontal tissues may alter
respiratory epithelium.
The strength of this study rests in the fact that individuals
enrolled were those having only COPD and no other systemic
disease that influences periodontal health, and all participants were
noninstitutionalized ambulatory individuals whose quality of life
was not disturbed. The probable crucial confounders could be the
inclusion of subjects with smoking or history of tobacco usage and
the socioeconomic background. However, caution must be taken
in interpreting the applicability of the current data until these
findings can be confirmed by larger prospective multicentered
investigations. Future studies can compare the inflammatory
profiles of patients to determine the effect of treating periodontitis
in COPD-related lung disease.

C o n c lu s i o n
The results of the present analysis indicate that, with the
worsening of spirometric values, there was deterioration in the
periodontal parameters. It is understood that poor oral health
(periodontitis) alone is not responsible for COPD, rather poor
oral health may work as an adjunct with other factors (such as
continued smoking, environmental pollutants, viral infections,
allergies, and/or genetic factors) to promote the progression and/
or exacerbation of COPD. Further longitudinal and interventional,
molecular biologic studies would be required to establish the role
of oral health in the progression of COPD. In future, periodontists
may be able to play a significant role in the prevention of
respiratory diseases by redoubling their efforts to prevent
periodontitis, which will improve the quality of life in patients
with periodontitis and COPD.
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