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Abstract
Background: Periodontal infections are factors associated with systemic diseases such as diabetes mellitus, chronic obstructive
pulmonary disease (COPD), cardiovascular diseases, preterm birth, low birth weight, and cerebral vascular diseases.
Objectives: This study aimed at comparing the periodontal status between patients with COPD and healthy subjects.
Methods: This case-control study was done on 20 COPD patients (including 9 females and 11 males) and 20 non-COPD healthy subjects (including 11 females and 9 males) within the age range of 30 to 65 years old. In the COPD group, the subjects were all nonsmokers and without any systemic illness, apart from COPD. The mean clinical attachment loss (CAL), probing pocket depth (PPD),
and sulcus bleeding index (SBI) was calculated and compared between the two groups. For data analysis, Mann-Whitney U and chisquare were employed using the SPSS 18 software.
Results: The amount of CAL in COPD and healthy groups was 4.57 ± 1.4 and 2.38 ± 0.8, respectively (P < 0.001). The amount of PPD
in COPD and healthy groups was 2.32 ± 0.69 and 2.12 ± 0.41, respectively (P = 0.28). The amount of SBI in COPD and healthy groups
was 100% and 75%, respectively (P = 0.017).
Conclusions: Although the investigated sample size did not suffice for deducing an exact conclusion, results indicated a probable
association between periodontal disease and COPD.
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1. Background
Recent studies have reported on the effect of oral infections, especially periodontal diseases, on the period
and pathogenesis of systemic diseases. Risk factors of periodontal diseases include local factors, environmentalbehavioral factors, systemic factors, genetic factors, etc. (1).
Systemic diseases such as osteoporosis, diabetes, and immune disorders may increase the risk of periodontal problems (2); however, less attention has been paid to the role
of oral diseases in systemic health.
Oral diseases, including periodontal infections, are a
risk factor for systemic diseases such as diabetes mellitus,
respiratory tract diseases such as pneumonia and chronic
obstructive pulmonary disease (COPD), cardiovascular diseases, preterm birth, low birth weight, and cerebral vascular diseases (3). Periodontal diseases are common oral infectious problems that affect the periodontium and lead
to the loss of alveolar bone, ligaments support, and ultimately the teeth (4, 5).

Periodontal diseases are more prevalent among older,
tobacco-smoking males (6). Chronic obstructive pulmonary disease is diagnosed by having airflow obstruction caused by chronic bronchitis or emphysema. In this
disease, mucous glands are enlarged and an inflammatory process occurs in neutrophils and complex inflammatory cells in pulmonary tissue. Tobacco smoking is the
main risk factor of COPD (7). It is a chronic infectious pulmonary disease that is associated with reduced lung function and is common among older cigarette-smoking males
(8, 9). This disease, as a major cause of mortality around the
world, has afflicted about 200 million people globally (10).
Several mechanisms, including aspiration of oral bacteria into the respiratory tract, and/or transfer of gingival sulcus and periodontal pocket bacteria to the lung,
through infiltration to the blood cycle, have caused COPD
to be influenced by periodontal disease (11, 12). Periodontal
disease changes biological conditions of bacteria and leads
to the formation of colonies in the mucous and the devel-
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opment of infection with respiratory pathogens (13).
Moreover, periodontal bacteria release the following
cytokines, Interleukin (IL)1β , IL1α, tumor necrotizing factor (TNF)-α, IL8, and IL6, which infiltrate into the respiratory tract. Additionally, cytokines released from respiratory epithelium due to the attachment of oral pathogens
cause neutrophils infiltration in the parenchyma of airways and release hydrolytic and proteolytic enzymes, as
well as free oxygen radicals. This finally results in damage
to the respiratory epithelium and exposes sub-epithelial
receptors to respiratory pathogens. These pathogens are
colonized after attachment to those receptors, and thus
make the individual prone to respiratory infections (14, 15).
Chronic obstructive pulmonary disease and periodontal disease have a similar pathogenic mechanism. In both,
the inflammatory response of host to the pathogenic factor (smoking in COPD and bacteria in periodontal) increases. As a result, neutrophils are released and directly cause tissue damage via the secretion of oxidative
and hydrolytic enzymes. The activation of monocytes
and macrophages also leads to more secretion of preinflammatory mediators (1). In COPD patients, the frequency and intensity of periodontal diseases indicate an
association between COPD and periodontal disease; therefore, prophylaxis and treatment of periodontal diseases
should be considered in the treatment of COPD (16).

2. Objectives
Regarding the contradictory results of previous studies, this study aimed at investigating and comparing the
periodontal condition of COPD patients with non-COPD individuals.

3. Methods
Out of 40 subjects examined in this study, 20 were allocated to each of the COPD (case) and non-COPD (control) groups. Inclusion criteria were as follow, no systemic
disease other than COPD, no periodontal treatment in the
past 1 year, no smoking, and no drug usage other than
ones prescribed for COPD treatment. The subjects were
selected from those visiting the lung ward of Emam Ali
hospital, after they were examined and diagnosed with
COPD by the internal specialist. They were then referred
to the periodontics department of the Faculty of Dentistry
of Zahedan for periodontal examination, after their written informed consent was obtained. The subjects in the
control group were selected from individuals accompanying the patients at the hospital, after their informed
consent was obtained. The examination and completion
2

of the periodontal chart was done by an intern and under the supervision of a supervisor at the periodontics
department. Using a periodontal probe (Williams), the
amount of PPD (mm) was measured from gingival margin to pocket depth. Then, the amount of clinical attachment loss (CAL) in all subjects was calculated with a periodontal probe through measuring the distance from the
Cemento Enamel junction (CEJ) to the pocket depth and
gingival margin.
Moreover, the sulcus bleeding index (SBI) was determined for all participants after probing the base of the
pocket from mesial to distal of the adjacent tooth as follows: Code “0” indicated a lack of bleeding, code “1” referred to bleeding that occurred during probing or within
15 seconds after it (17). Finally, free dental scaling was provided to the eligible subjects. In case of a need for dental
surgery, required guidance was provided. Data were analyzed by the Mann-Whitney U and chi-square test using the
SPSS 18 software.
4. Results
This study aimed at comparing periodontal status
in patients with Chronic obstructive pulmonary disease
(COPD) and healthy individuals. The study was conducted
on 20 patients with COPD and 20 patients without COPD.
Of the patients without COPD, 45% were male and 55% were
female. Of the COPD patients, 55% were male and 45% were
female (Table 1).
Table 1. Frequency of Male and Female Subjectsa , b

Group

Gender
Male

Female

Without COPD

9 (45)

11 (55)

With COPD

11 (55)

9 (45)

a
b

Values are expressed as No. (%).
Chi-square test, x2 = 0.4, df = 1, P = 0.53.

The results showed that clinical attachment loss (CAL)
variable was different between healthy individuals and patients with COPD in both age groups (group 1: individuals
≤ 45 years of age and group 2: individuals > 45 years of
age) (Tables 2 and 3).
According to Table 4, the measurement results shown
that the average CAL in COPD patients was higher than
healthy individuals.
According to Table 4, the measurement results showed
that the average probing pocket depth (PPD) in patients
with COPD was higher than healthy individuals; however,
this was not statistically significant.
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Table 2. Clinical Attachment Loss and Probing Pocket Depth in Individuals ≤ 45
Years of Age

Group

CAL

PPD

Number

Without COPD

2.22 ± 0.77

2.14 ± 0.36

15

With COPD

3.21 ± 0.85

2.51 ± 0.48

3

0.06

0.15

P Value

Table 3. Clinical Attachment Loss and Probing Pocket Depth in Individuals > 45
Years of Agea

Group

CAL

PPD

Number

without COPD

2.86 ± 0.8

2.06 ± 0.55

5

with COPD

4.81 ± 1.36

2.28 ± 0.72

17

0.001

0.53

P Value
a

Test: Mann-Whitney U.

The results of the comparison of CAL, PPD, and SBI variables between the healthy group and patients with COPD
showed that CAL in patients with COPD was significantly
higher than in healthy individuals. Probing Pocket Depth
in COPD patients was higher than in healthy individuals.
The SBI in patients with COPD patients was significantly
higher than healthy individuals.
5. Discussion
The hypothesis for the correlation between periodontal disease and COPD stems from their similar pathophysiological mechanisms. In both diseases, host inflammatory
response increases in response to pathogens. As a result,
neutrophils are released and cause tissue damage by secretion of oxidative and hydrolytic enzymes. Periodontal diseases change the environmental conditions for bacterial
growth, leading to the colonization of mucosal surfaces
and infection by respiratory pathogens (13). This study
aimed at comparing COPD patients with healthy individuals in terms of their periodontal status. Accordingly, the
average CAL, PPD, and SBI in both groups (COPD patients
and healthy individuals) were examined and compared.
In this study, the average CAL in COPD patients and
healthy individuals groups was 4.57 ± 1.4 and 2.38 ± 0.8,
respectively. The average PPD in COPD patients and healthy
individuals was 2.32 ± 0.69 and 2.12 ± 0.41, respectively.
Moreover, 75% and 100% of the healthy individuals and patients with COPD had bleeding, respectively. Clinical attachment loss in the 2 age groups (group 1: individuals
≤ 45 years of age and group 2: individuals > 45 years
of age) was different between healthy individuals and patients with COPD.
Dent Clin Exp J. 2016; 2(1):e9577.

Deo et al. conducted a study on 150 patients with COPD
and 50 individuals without COPD. They measured and compared CAL, PPD, OHI, and blood loss. In the COPD patients
and healthy individuals, CAL was 4.22 and 3.92, respectively.
Moreover, in the COPD patients group and healthy individuals, OHI was 3.37 and 2.87, respectively. The percentage of
individuals with blood loss of less than 20% was lower in
COPD patients than in those without COPD (4% for COPD
patients and 12% for those without COPD) (18). These results
were consistent with the results of the present study.
Leuckfeld et al. conducted a study on 130 patients with
COPD and 80 individuals without COPD. They concluded
that the mean marginal bone level from the CEJ was 8.4
mm and 2.7 mm in patients with COPD and those without
COPD, respectively. The mean marginal bone level in this
study was consistent with that of CAL (3). Prasanna conducted a study and measured the periodontal indices of
papilla bleeding index (PBI), plaque index (PI), and periodontal index for Risk of Infectiousness (PIRI). Moreover,
they found that patients with COPD had higher periodontal indices than those without COPD. These results are consistent with the results of the present study (19) (GI = 2.01,
PI = 4.96, PBI = 2.89, and PIRI = 5.8).
Si et al. conducted a study and concluded that the indices of CAL, BI, and PI in patients with COPD are higher
than healthy individuals, which is similar to the results of
the present study (20). Moreover, a study by Sayar et al.
showed that 9.2% and 29.2% of the members of control and
case groups had a PD greater than 3 mm (P < 0.05), respectively. Patients with COPD were 3.4 times more exposed to
a PD greater than 3 mm than the control group. In the control and case groups, 49.5 ± 11.7 and 63.5 ± 15.2 (P < 0.0001)
of the teeth had bleeding on probing, respectively, and patients with COPD were 1.8 times more exposed to GB than
the control group. In the control and case groups, 61.5%
and 80% had a Periodontal Attachment Loss (PAL) greater
than 2 mm, respectively (P < 0.02), and patients with COPD
were 2.5 times more exposed to a PAL of ≥ 2 when compared to the control group. Average and high PI in the control and case groups were 24.6% and 44.6% (P < 0.02), and
patients with COPD were 47.2 times more exposed to average and high PI when compared with the control group
(17). These results are consistent with the results of the
present study.
Moreover, these results are inconsistent with the results of the study by Scannapieco and Ho, in which no
difference was found between patients with COPD and
healthy individuals in terms of periodontal indices of PI,
gingival index (GI), and PPD (7). This could be due to the
limitation of the above-mentioned study in terms of numbers.
Considering the results in terms of significant differ3
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Table 4. Comparison of Clinical Attachment Loss, Probing Pocket Depth and Sulcus Bleeding Index between Patients With Chronic Obstructive Pulmonary Disease and Healthy
Individualsa , b

Group

CAL

PPD

SBI
Code 0

Code 1

2.38 ± 0.80

2.12 ± 0.41

5 (25.0)

15 (75.0)

With COPD

4.57 ± 1.4

2.32 ± 0.69

0 (0.0)

20 (100.0)

P Value

< 0.001c

0.28c

0.017d

Without COPD

a

Values are expressed as No. (%).
Code 0: No bleeding is observed; Code 1: bleeding occurs on probing or within 15 seconds after probing.
Mann-Whitney U.
d
Chi-square.
b
c

ences in CAL and SBI between the two groups, it may be
concluded that there is an association between periodontal diseases and COPD, and treatment of periodontal diseases can influence the prognosis and treatment process
of COPD. In addition, when treating COPD, the causes of
the disease should be identified and treated. In other
words, symptomatic treatment is not adequate. It is recommended for the periodontal status of COPD patients to
be examined initially, followed by investigation of the effect of periodontal treatment on the prevention of COPD
(even for other diseases such as myocardial infarction [MI],
low birth weight, preterm labor, and pneumonia).
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