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Abstract

Original Article

Introduction

Periodontitis is a chronic inflammatory and destructive disease 
which is characterized by loss of bone structure and the 
periodontal ligament which accompanies the loss of attachment 
of the periodontium from the tooth apparatus. Periodontitis 
has a couple of associated risk factors including deleterious 
habits such as smoking, alcohol consumption, prolonged usage 
of smokeless tobacco, and poor maintenance of oral hygiene 
along with the systemic disorders.[1-5] It was lately when the 
association of systemic diseases with periodontitis was realized 
and established with due evidence. Often the oral cavity has 
been depicted as the entrance of the entire body; hence, copious 
diseases have direct clinical presentations that can be detected 
orally. The bidirectional nature of the systemic diseases with 
the occurrence of clinical symptoms has been proven through 
literature reports since time immemorial. Periodontitis involves 
both a local and systemic host inflammatory response.

Chronic obstructive pulmonary disease (COPD) is characterized 
by airflow obstruction resulting from chronic bronchitis 
or emphysema. Bronchial mucous glands enlarge and an 
inflammatory process occurs in which neutrophils and 
mononuclear inflammatory cells accumulate within the lung 
tissue. Globally, the prevalence of the disease as per 2020 
guidelines was 13.1% (95% CI =10.5–14.6) among individuals 

<40  years of age. The European states have reported the 
prevalence to be 12.4% while the Asian countries report the 
prevalence to be 13.4%. The disease has a mortality rate of 
3 million deaths annually as reported through annual global 
reports.[6,7]

COPD shares a similar pathogenic mechanism with periodontal 
disease. In both diseases, a host inflammatory response is 
mounted in response to the chronic challenge by bacteria 
in periodontal disease by factors such as cigarette smoke in 
COPD. The resulting neutrophil influx leads to the release of 
oxidative and hydrolytic enzymes that cause tissue destruction 
directly. Recruitment of monocytes and macrophages leads to 
further release of pro-inflammatory mediators.[8,9]

Smoking affects the body responses by neutrophil or monocytic 
activities, altered vascular function, and production of 
antibodies, expression of adhesion molecule, and in the release 
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of the inflammatory mediators such as strong cytokines and 
chemokines that contribute to the periodontal disease. During 
smoking certain pro-inflammatory mediators also increase and 
there is a strong relationship with interleukin (I)-12 levels and 
the severity of chronic periodontitis. The periodontal clinical 
markers including the mean pocket depth (PD) and gingival 
recession along with bone loss in severe forms of periodontitis 
are a common finding in smokers associated with COPD as 
compared to non-smokers.[10-12]

Age, stress, and ethnicity of the population at risk of COPD 
and periodontitis vice versa are some other prevalent risk 
factors. COPD patients’ ability to clean their teeth is a crucial 
determinant in the development of mild-to-severe periodontal 
diseases. In comparison to chronic heart disease and other 
systemic illnesses, less is known regarding the clinical 
link between periodontal disease and COPD. This study 
contributes to the existing body of evidence that periodontitis 
has a negative impact on overall health. Bacteria present in 
the gingival sulcus or the resulting pockets may have easy 
access to blood vessels in people with periodontitis. Inhalation 
of the bacteria can also cause illness; however, aspiration 
of oropharyngeal secretions is the most common route of 
infection. As a result, it is possible that oral microbes infect 
the respiratory tract, resulting in COPD.[13-15]

The association of COPD and periodontal disease prevalence 
or vice-versa has been under research through a couple of 
observational, case–control, and cohort studies. The present 
study was conducted to assess the periodontal status in COPD 
patients. The aim of this cross-sectional study was to estimate 
the periodontal health status in COPD patients and to evaluate 
the association between COPD and periodontal disease.

Materials and Methods

The present descriptive cross-sectional study was conducted 
in different hospital of Srikakulam district of Andhra Pradesh. 
This study was conducted from February 2020 to July 2021 
after obtaining ethical clearance from the ethical committee 
of the institution.

Source of data
Patients suffering from COPD in the outpatient department of 
pulmonology of RIMS hospital of Srikakulam, Andhra Pradesh. 
The sample size was calculated using G Power Software 
(Version 3.1) and found to be 500.

Method of collection of data
The study consisted of 500 patients suffering from COPD in 
the age range of 30–60 years. The inclusion criteria included in 
the study: Patients already diagnosed with the COPD, patients 
belonging to the age group of 30–60  years, and having at 
least 8–10 natural teeth. Patients who are edentulous or have 
underwent any type of periodontal therapy 6 months before the 
examination along with patients who have taken antibiotics in 
the past 6–8 weeks or having any other systemic and infectious 
diseases were excluded from the present study. Data collection 

was done by the principal investigator along with a trained 
recording assistant (Internee). Training and calibration of the 
investigator and the assistant was done by the guiding experts 
in the Department of Periodontology, Sree Sai Dental College 
and Research Institute, Srikakulam. This was done to ensure 
uniform interpretation, understanding, and application of the 
codes and criteria used to be observed and recorded.

Before conduction of the main study, a pilot study was 
conducted with n = 20 to check the feasibility of the study. 
Data were collected using a pre-fabricated proforma, with 
oral hygiene index simplified (OHIS) (Greene and vermillion, 
1964) and CPI (Modified) Index and Loss of attachment 
Index (WHO). These forms have been designed to facilitate 
the examination of all age groups for the assessment of the 
prevalence of periodontal diseases. Standard codes were used 
for all the sections of the form. To ensure that all conditions 
were detected and diagnosed, the clinical examination followed 
the order of the assessment form.

Type  III clinical examination was carried out as per ADA 
specification using plane mouth mirrors and community 
periodontal index (CPI) probes under adequate natural 
illumination. Subjects were made to sit on a chair or a 
raised platform with a comfortable armrest in an upright 
position. The examiner was seated next to the subject. All the 
examinations were carried out by a single examiner based on 
the WHO standards and criteria. The examiner was assisted 
by a trained recording assistant who was sitting close enough 
to the examiner so that instructions and codes could be easily 
heard and the examiner was able to see the data being entered 
correctly.

The PD, cement-enamel junction (CEJ) location, calculus, 
and debris scores, as well as a comprehensive inspection of 
the index tooth locations as per the index, were all conducted 
clinically. The findings were recorded using CPITN or the 
WHO probe. For each tooth, it was used at six different 
locations and the measurements were taken in millimeters. 
If the free gingival margin occurred apical to the CEJ, the 
gingival recession was recorded as a positive value. The 
distance between the CEJ and the pocket base is measured 
in centimeters (PD+ gingival recession = LOA). When any 
bleeding was observed, BI on probing was graded on a scale 
of 0–5. With 20  patients, the examiner’s reliability of all 
periodontal metrics was tested. The PD and LOA agreement 
correlation coefficients were 0.90 and 0.94, respectively. GBI 
and PD had Kappa values of 0.85 and 0.87, respectively, for 
agreement.

The following required instruments and accessories were used 
in the study: Plane mouth mirrors, CPI probes, Tweezers, 
Sterilized Cotton rolls, Disposable mouth masks, Disposable 
gloves, Kidney trays, Disinfectant solution (Cidex solution), 
Povidine iodine solution, Cotton gauze, and Cotton holder.

An asepsis protocol was developed and strict procedures 
were followed for infection prevention. Sufficient numbers 
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of instruments were carried to the examination site to avoid 
interruptions during the study. The cold sterilization method 
was followed using Cidex® chemical solution. Using gloves, 
one part of Cidex® was diluted to nine parts of clean tap water 
to get a 10% solution, into which, pre-rinsed instruments 
were immersed for a minimum of 30 min before being reused 
if needed. Used instruments were placed in the disinfectant 
solution, then washed and drained well before resterilization. 
After each day of examination, the entire instruments were 
autoclaved.

The data obtained were compiled systematically, transformed 
from a pre-coded proforma, and entered into Microsoft Excel 
(Version 2016), and analyzed using Statistical Package for the 
Social Sciences (SPSS Version 25.0). Descriptive statistics 
were carried out for continuous measurements and presented 
as mean ± standard deviation (SD) and results on categorical 
measurements were presented in numbers (%). Inferential 
statistics were performed using Mann–Whitney U-test and 
ANOVA test.

Results

Comparative evaluation has been done among various 
demographic parameters along with individual category 
comparisons between the variables.

Figure 1 shows the demographic characteristics of the study 
population. It was seen that there were 54.2% male subjects and 
45.8% female subjects. For the duration of the COPD group, 
there were 44.2% of the subjects who belonged to the 0–5-year 
group, 44% belonging to the 6–10 years group and, 11.8% in 
>10-year group. For the age groups, there were 7.4% subjects 
in the 30–40 years group, 43.2% of them in the 41–50 years 
group, and 49.4% in the 51–60 years group.

Table  1 represents the gender-wise comparison of the oral 
hygiene variables. For the male population, the mean score 
for the calculus index was 2.028 ± 0.34, and for the females, 
it was 2.145 ± 0.31. The difference between the groups was 
statistically non-significant (P < 0.10). For the debris index, 
the mean score was 2.678  ±  0.29, and for females, it was 
2.694  ±  0.28. The difference between the groups was not 
statistically significant (P = 0.537). For the oral hygiene index 
(simplified), the mean score for the male population was 
4.725 ± 0.58, and female population, it was 4.848 ± 0.52. The 
difference between the groups was statistically non-significant 
(P = 0.14).

Table 2 represents the age-wise comparison of the oral hygiene 
variables. For the age group of 30–40 years, the mean score for 
the calculus index was 2.067 ± 0.45, and for the 41–50 years 
age group, it was 2.101 ± 0.34, and for the 51–60 age years 
group, it was 2.06 ± 0.29. The difference between the groups 
was not statistically significant (P = 0.465). For the age group 
of 30–40 years the debris index, with a mean score for the 
calculus index was 2.647 ± 0.27, and for the 41–50 years age 
group, it was 2.697 ± 0.29, and for the 51–60 years age group, 

it was 2.678 ± 0.28. The difference between the groups was not 
statistically significant (P = 0.540). For the oral hygiene index 
(simplified), for the age group of 30–40 years, the mean score 
for the calculus index was 4.715 ± 0.67, and for the 41–50 years 
age group, it was 4.798 ± 0.57, and for the 51–60 years age 
group, it was 4.773 ± 0.53. However, the difference between 
the groups was not statistically significant (P = 0.681).

Table 3 represents the duration of COPD as compared to the 
oral hygiene variables. For the COPD duration of 0–5 years, the 
mean score for the calculus index was 2.06 ± 0.36, and for the 
duration of 6–10 years, it was 2.11 ± 0.31, and for the >10 years, 

Table 1: Comparison of the Gender with the OHI (s) using 
Mann–Whitney U‑test 

Gender Groups Calculus 
index

Debris  
index

Oral hygiene 
index simplified

Mean SD Mean SD Mean SD
Male (n=271) 2.028 0.34 2.678 0.29 4.725 0.58
Female (n=229) 2.145 0.31 2.694 0.28 4.848 0.52
Z score 3.990 0.618 2.461
P value 0.10 0.537 0.14
OHIS: Oral hygiene index simplified

Table 2: Comparison of the age groups with the OHI (S) 
using one‑way ANOVA test

Age groups Calculus 
index

Debris index OHIS

Mean SD Mean SD Mean SD
30–40 years (n=37) 2.067 0.45 2.647 0.27 4.715 0.67
41–50 years (n=216) 2.101 0.34 2.697 0.29 4.798 0.57
51–60 years (n=247) 2.06 0.29 2.678 0.28 4.773 0.53
Total (n=500) 2.082 0.33 2.685 0.28 4.781 0.56
F score 1.767 1.617 1.384
P value 0.465 0.540 0.681
OHIS: Oral hygiene index simplified

Figure 1: Graphical representation of the demographic factors of the 
study population
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it was 2.05 ± 0.29. The difference between the groups was 
statistically significant (P = 0.02). For the COPD duration of 
0–5 years, the mean score for the debris index was 2.67 ± 0.28, 
for the 6–10 years, it was 2.70 ± 0.28, and for the >10 years 
duration, it was 2.66 ± 0.28. The difference between the groups 
was not statistically significant (P = 0.431). However, for the 
COPD duration of 0–5 years, the mean score for the OHIS was 
4.74 ± 0.58, and for the 6–10 years, it was 4.83 ± 0.54, and for 
the >10 years, it was 4.71 ± 0.51. The difference between the 
groups was statistically significant (P = 0.014).

Table 4 represents the age-wise comparison of the periodontal 
parameters (CPI index Modified) for the age group of 
30–40  years, the mean score for the teeth present with 
gingival bleeding was 1.47 ± 0.088, and for the 41–50 years 
age group, it was 1.48 ± 0.095, and for the 51–60 years age 
group, it was 1.47 ± 0.109. The difference between the groups 
was not statistically significant (P = 0.663). However, for the 
age group of 30–40  years, the mean score for the probing 
depth was 1.39 ± 0.232, and for the 41–50 years age group, 
it was 1.33 ± 0.138, and for the 51–60 years age group, it 
was 2.35  ±  0.123. The difference between the groups was 
statistically significant (P = 0.05).

Table 5 represents the duration of COPD as compared to the 
periodontal index. For the duration of 0–5 years group, the 
mean score for the gingival bleeding index was 1.47 ± 0.105, 

for the 6–10  years duration, it was 1.48  ±  0.099, and for 
the >10 years duration, it was 1.46 ± 0.097. The difference 
between the groups was statistically significant (P = 0.034). 
For the duration of 0–5 years, the mean score for the PD was 
1.33 ± 0.151, for the duration of the 6–10 years group, it was 
1.35 ± 0.138, and for the duration more than 10 years, it was 
1.34  ±  0.102. The difference between the groups was not 
statistically significant (P = 0.438).

Table 6 represents the comparison of the loss of attachment 
index with the age groups and the groups showing the duration 
of COPD. It was seen that for the duration of the COPD 
group of 0–5 years, it was 1.75 ± 0.394, for 6–10 years, it 
was 1.74 ± 0.313, and for >10 years, it was 1.74 ± 0.241. The 
difference between the groups was not statistically significant 
(P = 0.561). However, for the age group of 30–40 years, it 
was 1.68  ±  0.785, 41–50  years, it was 2.50  ±  0.235, and 
51–60 years, it was 2.74 ± 0.299. The difference between the 
groups was statistically significant (P < 0.001) .

Discussion

Periodontal diseases are globally prevalent and contribute 
significantly morbidity and tooth mortality. Furthermore, they 

Table 5: Comparison of duration of COPD with the 
gingival bleeding and pocket depth using one way 
ANOVA test 

COPD duration Teeth present with gingival 
bleeding (CPI modified index)

Pocket depth

Mean SD Mean SD
0–5 years (n=221) 1.47 0.105 1.33 0.151
6–10 years (n=220) 1.48 0.099 1.35 0.138
>10 years (n=59) 1.46 0.097 1.34 0.102
Total (n=500) 1.47 0.101 1.34 0.140
F score 1.094 0.828
P value 0.034* 0.438
*Statistically significant. COPD: Chronic obstructive pulmonary disease, 
CPI: Community periodontal index

Table 4: Comparison of age groups with the gingival 
bleeding and pocket depth using one‑way ANOVA test 

Age groups Teeth present with 
gingival bleeding  

(CPI modified index)

Pocket depth

Mean SD Mean SD
30–40 years (n=37) 1.47 0.088 1.39 0.232
41–50 years (n=216) 1.48 0.095 1.33 0.138
51–60 years (n=247) 1.47 0.109 2.35 0.123
Total (n=500) 1.47 0.101 1.34 0.140
F score 0.411 2.728
P value 0.663 0.05*
*Statistically significant. CPI: Community periodontal index

Table 3: Comparison of duration of COPD with the OHI(S) 
using one‑way ANOVA test

COPD duration Calculus index Debris 
index

OHIS

Mean SD Mean SD Mean SD
0–5 years (n=221) 2.06 0.36 2.67 0.28 4.74 0.58
6–10 years (n=220) 2.11 0.31 2.70 0.28 4.83 0.54
>10 years (n=59) 2.05 0.29 2.66 0.28 4.71 0.51
Total (n=500) 2.08 0.33 2.68 0.28 4.78 0.56
F score 1.617 1.843 1.951
P value 0.02* 0.431 0.014*
*Statistically significant. COPD: Chronic obstructive pulmonary disease, 
OHIS: Oral hygiene index simplified

Table 6: Comparison of age groups and duration of COPD 
with loss of attachment using one‑way ANOVA test

n Mean Standard 
deviation

F score P value

LOA (duration of COPD)
0–5 years 221 1.75 0.394 0.579 0.561
6–10 years 220 1.74 0.313
>10 years 59 1.74 0.241
Total 500 1.73 0.344

LOA (age groups)
30–40 years 37 1.68 0.785 13.166 <0.0001*
41–50 years 216 2.50 0.235
51–60 years 247 2.74 0.299
Total 500 1.73 0.344

*Statistically significant. COPD: Chronic obstructive pulmonary disease
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impose a significant infectious and inflammatory burden on the 
host that results in the state of systemic inflammation. COPD 
is a slowly developing, largely irreversible disease marked 
by airflow limitation. The predominant etiologic factor in this 
condition is cigarette smoking, which outweighs all other risk 
factors. As a result, the effects of cigarette smoke on the lungs 
are significantly linked to the pathogenesis of COPD. There is 
a broad link between the length of one’s smoking history and 
the severity of airflow restriction, although there are a lot of 
individual variances.[16,17]

The disease was primarily considered as a disease of older 
smoking males, although COPD has become increasingly 
prevalent among women. Newer research suggested that 
the prevalence and mortality of COPD have increased more 
rapidly in women than in men. Although increasing tobacco 
consumption among women during the past several decades 
is linked to the rising prevalence of COPD in women, the 
relationship may be more complex, including additional factors 
such as differential susceptibility to tobacco, greater exposure 
to indoor air pollution, anatomic, and hormonal differences, 
as well as behavioral differences in response to available 
therapeutic modalities. Researches on COPD patients and 
their oral cavity status have shown a greater prevalence of 
periodontal infections among them. The present study reported 
unhealthy periodontal tissue among all the participants.[18-20]

Systemic inflammation is induced by oral infections and 
inflammatory cytokines produced by periodontal diseases, 
which may play a role in the development of COPD.[21] 
Periodontitis has been linked to several different disorders, 
including Type  2 diabetes, cardiovascular disease, and 
respiratory ailments, according to recent studies.[22,23] Three 
cross-sectional epidemiological studies found a link between 
poor oral health (including oral hygiene index, alveolar 
bone loss, and periodontal attachment loss)[24] and chronic 
pulmonary disease, though the precise mechanisms underlying 
such relationships remain unknown. A questionable correlation 
has also been discovered between periodontal disease and 
COPD.[25-28] A case–control research found a link between 
periodontal disease and airway obstruction, especially in 
former smokers; another study found that poorer periodontal 
disease increased the risk of COPD in the current smokers. 
According to a study by Didilescu et al. (2005), dental plaque 
in patients with chronic lung disorders frequently functions 
as a reservoir of bacteria that cause nosocomial pneumonia in 
vulnerable individuals. Because of the scarcity of data, nothing 
is known regarding the link between dental health and COPD.

Several recent microbiologic and epidemiologic investigations 
have revealed a link between poor periodontal health and 
respiratory disease, particularly in high-risk people. Several 
studies have demonstrated that COPD-causing bacteria invade 
the oral cavity of high-risk participants, such as those in 
intensive care units and nursing home residents. Preliminary 
experiments showed that changing oral hygiene reduced the 
rate of lower respiratory tract infection in institutionalized 

patients. These findings show that the mouth could be a major 
reservoir for infections of the lower respiratory tract. After 
adjusting for other confounding variables such as smoking, 
gender, age, and sex, Scannapieco et al.[31] and Scannapieco 
et al.[37] identified a link between poor dental health and 
COPD.[21-26]

The present study aimed to identify the severity of the 
periodontal conditions among COPD patients attending a 
tertiary care outpatient department of various hospitals in 
Srikakulam district of Andhra  Pradesh, India. The gender 
distribution of the present study included 54.2% of COPD 
affected males and 45.8% of COPD affected females. The 
gender predilection of the disease included a greater prevalence 
of the disease among the female population but was not 
statistically significant. Silverman et al. indicated that women 
may be more susceptible to tobacco smoke than men and more 
likely to develop early-onset COPD. Age-wise comparisons 
showed the prevalence of COPD among middle to aged men 
as compared to younger age groups. The present study also 
reported a similar prevalence. The majority of the present study 
population belonged to the age group of >50 years, compared 
to 43.2% of them in 41–50 years age group and 7.4% among 
30–40 years group. Similar reports have been documented by 
Miravitles et al.[33] and Tzanakis et al.[34]

In the present study, a decline in oral hygiene was seen as 
there was an increase in age, and one of the reasons for poor 
oral health status may be related to the lack of preventive oral 
health measures. These findings require indicating the need for 
more dental care programs and awareness regarding the impact 
of oral health on various systemic diseases. The comparison 
was made according to gender and it was seen that there was 
a higher prevalence of calculus among the female population 
with a score of 2.145 ± 0.31. The debris index scores were also 
more among the female population with 2.694 ± 0.28. The 
results were contrasting to the findings of Sreenivasan, and 
Rahman et al. where they have stated that oral hygiene index 
scores were higher among males as compared to females.[30]

The present study shows a decline in oral hygiene when there 
is an increase in the duration of COPD which is in accordance 
with Vikas deo et al., 2019. The present study also reported 
a comparative evaluation among the age groups in terms of 
teeth with gingival bleeding and it was shown that the gingival 
bleeding or the oral hygiene index scores were higher among 
the age group of more than 41 years. Similar findings with 
increased prevalence of oral health conditions among aged 
individuals have been reported by Bair et al. and Anand et al.[36]

Because of the link between COPD and periodontitis, it is been 
highlighted how important it is for individuals with COPD to 
maintain optimal dental health. Oral and periodontal germs are 
also thought to play a role in bacterial pneumonia.[32] Peter et al. 
have inferred from his case–control study that individuals with 
COPD had significantly higher CAL, PD, and OHI compared 
with the control group after adjusting for covariates. Similar 
results were observed in the present study showed which an 
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increase in gingival bleeding scores with an increase in the 
duration of the disease and age of the subject. The mean PD 
was comparatively lesser as reported by other authors which 
may be due to the larger sample size.[33,34]

Clinical attachment loss is used to measure periodontal disease 
in most of the studies. Correlation of the duration of the 
disease with loss of attachment showed that subjects having 
COPD for 0–5 years had poor periodontal status compared 
with higher duration of COPD disease having a mean score of 
1.75 ± 0.394 but was not statistically significant and, however, 
the study showed an increase in the loss of attachment as the 
age progressed. Loss of attachment scores was reported to be 
lesser among the participants having COPD for 6–10 years 
with the mean score of 1.74 ± 0.313 as compared to those of 
other duration of COPD disease. Review reports are comparing 
the long-term effects of COPD with the periodontal tissues, 
but to the stretch of our knowledge, we could not find any 
case–control studies comparing the duration of COPD with 
the periodontal parameters.[35]

The study provides evidence for a greater severity and 
prevalence of the periodontal disease among COPD patients. 
As with all retrospective studies, the present study being 
cross-sectionally designed does not establish a cause and effect 
relationship which prevented the association of temporal or 
causal relationship. The present study compared the duration 
of COPD with various periodontal parameters as there 
were minimal studies in the literature.[36] There is a need for 
long-term prospective studies to assess the casualty of the 
association between COPD and periodontitis. The sample size 
in the present study may not be large enough to establish the 
relationship. Further studies are required to evaluate the effect 
of periodontal treatment on the disease outcome for patients 
with COPD, and also to understand the impact of various 
treatment modalities for COPD on the periodontal health.

Conclusion

Findings in the present study showed a poor periodontal health 
status in COPD patients and the study provides no evidence of 
increased periodontal destruction with an increase in duration 
COPD.
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