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ABSTRACT

Introduction: Researchers have mentioned the possibility of an 
association between periodontal and respiratory diseases, especially 
chronic obstructive pulmonary diseases [COPD]. Moreover, previous 
research has shown that progress and exacerbation of COPD are related 
to the colonization of bacterial pathogens on oral and throat surfaces. We 
aimed to assess the prevalence and severity of periodontal diseases and 
their association with disease severity and quality of life in hospitalized 
Iranian COPD patients. Methods: This cross-sectional study was conducted 
on COPD patients between March 2020 and March 2021. Demographic 
information and data on Saint George’s Respiratory Questionnaire 
[SGRQ] for quality of life were recorded. Dental examinations consisted 
of periodontal probing by Williams periodontal probe to determine the 
probing depth [PD], the cementoenamel junction [CEJ], bleeding index 
[BI], and clinical attachment level [CAL]. In addition, the dental plaque 
index [PLI] was scored from 0 to 3 by the dentist. Results: Eventually, 
100 patients [69 female and 31 male] with a mean age of 60±11 years 
were analyzed. Dental examinations revealed that only 45[45%] patients 
had natural teeth and among the remaining, only 16[16%] were using 
dentures.  Among those who had teeth, 13[13%] had only one, 17[17%] 
had two, 9[9%] patients had between 3 and 10 teeth and the remaining 
20[20%] had more than 20 teeth.  Results showed that there is a direct 
association between the severity of COPD and periodontal diseases [p< 
0.001]. Also, the results revealed that patients with more severe COPD 
have a lower quality of life [p< 0.001]. Conclusion: We found that higher 
severity of periodontal diseases is associated with more severe COPD.

Keywords: Periodontitis; Gingivitis; Inflammation, Infectious disease, 
quality of life, Oral hygiene

Vol No: 06, Issue: 02
Received Date: June 30, 2022
Published Date: September 14, 2022

Citation: Saeid E, et al. (2022). Prevalence and 
Severity of Periodontal Diseases and Their 
Association with Disease Severity and Quality of 
Life in COPD Patients: A Cross-sectional Study. 
Mathews J Dentistry.  6[3]:31.

Copyright: Saeid E, et al. © (2022). This is an 
open-access article distributed under the terms 
of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original 
author and source are credited.

Esmaeilian Saeid

Department of Radiology, Shiraz University of 
Medical Sciences, Iran. Tel: 09120463698

E-mail: kmssd87@gmail.com

*Corresponding Author

Prevalence and Severity of Periodontal Diseases and Their 
Association with Disease Severity and Quality of Life in COPD 
Patients: A Cross-sectional Study
Ahmad Shafahi1, Saeid Esmaeilian2, Elham Mohajeri3, Mahshid Mohajeri4

1Department of Internal Medicine, School of Medicine Afzalipour Hospital Kerman University of Medical Sciences, Iran 

2Radiologist, Shiraz University of Medical Sciences, Iran 

3General pediatrician, Shiraz University of Medical Sciences, Iran

4Dentist, Islamic Azad University, Iran



ISSN : 2474-6843

2

Mathews Journal of Dentistry

https://doi.org/10.30654/MJD.10031 

INTRODUCTION

Periodontal diseases are conditions involving the dental 
structure’s supporting tissues, including the gingiva, 
cementum, periodontal ligament, and alveolar bone [1]. 
Periodontal diseases are categorized into two major 
categories; gingivitis and periodontitis [1]. In the United 
States, almost 15% of the general population suffers from 
periodontal diseases, and about 50% of the adult population 
has more than six teeth with gingivitis [2-4].

Gingivitis is the most common type of periodontal disease 
which is presented by redness, inflation, or bleeding of the 
gingiva during dental floss or brushing and is a predisposing 
factor for periodontitis [5]. Periodontitis is characterized by 
the loose  cement of dental attachments or alveolar bone and 
is the cardcase for dental loss in adult patients [6, 7]. 

The incidence and severity of periodontal diseases are related 
to an oral condition, diabetes, smoking, AIDS, genetics, stress, 
ss, or osteoporosis and are preventable in most cases [8-12]. 
In addition, recent studies have revealed that periodontal 
diseases can be risk factors for cardiovascular or pulmonary 
diseases as well as low birth weight pregnancies [13-15].

In recent years, researchers have mentioned the possibility 
of an association between periodontal and respiratory 
diseases, especially chronic obstructive pulmonary diseases 
[COPD] [16, 17]. Moreover, previous research has shown 
that progress and exacerbation of COPD are relateth to 
the colonization of bacterial pathogens on oral and throat 
surfaces [18, 19]. Multiple reports have mentioned that 
respiratory pathogens that are a potential cause of COPD, 
have been colonized ed in the oral cavity of high-risk patients, 
such as ICU hospitalized patients [20, 21]. Previous results 
have revealed that improvement in oral health may decrease 
respiratory infections in hospitalized patients [16].

Clinical evidence shows that treatment of COPD and 
improvement of clinical conditions need not only symptom 
treatment but also identification and treatment of other 
underlying conditions. Several studies have addressed the 
association of oral health with COPD; however, they have 
also asked for further epidemiologic research to  confirm this 
association [21]. Thus, we aimed to assess the prevalence 
and severity of periodontal diseases and their association 
with disease severity and quality of life in hospitalized 
Iranian COPD patients.

MATERIAL AND METHOD

This cross-sectional study was conducted between March 
2020 and March 2021, on COPD patients who were admitted 

to the pulmonology ward of Afzalipour Hospital, Kerman, 
Iran. The protocol of the present study was registered at the 
ethics committee of Kerman University of Medical Sciences 
and we adhered to the provisions of the Helsinki declaration 
throughout the study.

Patients were selected using a non-randomized availability 
sampling method. We included adult patients with a 
confirmed diagnosis of COPD, FEV1/FVC ratio of lower than 
0.7 in spirometry test, and an increase of no more than 
12% or 200 ccs in FEV1 after inhaling 2 puffs of Salbutamol 
spray. We excluded patients with a history of other 
obstructive pulmonary diseases such as bronchiectasis 
and cystic fibrosis, active malignancy, nephrotic syndrome, 
malnutrition, Diabetes Mellitus, Osteoporosis, rheumatologic 
diseases, taking medications with known adverse effects 
on periodontal tissue such as Phenytoin and receiving any 
periodontal therapeutic care within the last 6 months. We 
also excluded those who were admitted to the intensive care 
units [ICU], pregnant, or non-inhaling opium abusers. The 
aim and process of the study were completely explained to 
the patients or their guardians and they signed an informed 
consent form before entering the study process.

Demographic information, as well as data on annual salary, 
level of education, smoking, method and amount of opium 
abuse, and Saint George’s Respiratory Questionnaire [SGRQ] 
for quality of life, were recorded [22, 23]. Then, all the 
patients were examined by a well-educated dentist who was 
blind to the pulmonary condition of patients.

Study size According to [24]with a COPD mean prevalence 
of 38.9 ± 9.83 and considering sd = 10 and d = 2, the sample 
size was considered through G-power program as 100 
participants.

All information was obtained using a spirometer [spirolab 
3] made by MIR- Italy and available in Afzalipur Hospital by 
single trained expert person. 

Dental examinations consisted of periodontal probing by 
Williams periodontal probe to determine the probing depth 
[PD], the cementoenamel junction [CEJ], bleeding index 
[BI], and clinical attachment level [CAL] “PD + CEJ = CAL”. 
In addition, the  dental plaque index [PLI] was scored from 
0 to 3 by the dentist[19]. The BI criterion is also obtained 
from 0 to 5 points of the dentist’s visual index. [19] In oral 
health situations, dental caries lost teeth, and alveolar bone 
loss was also evaluated using full-mouth series of intra-oral 
periapical imaging.

If the free margin of the gingiva is in apical contact with the 
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cementoenamel junction, it is considered a positive value, and 
if it is in coronal contact with the cementoenamel junction, 
it is considered a negative value. The amount of alveolar 
bone loss is also used by the full-mouth series of intra-oral 
periapical films. The amount of bone loss in each mesial and 
distal interproximal level is evaluated so that 1 = the amount 
of alveolar bone loss less than one-third of the root length, 2 
= the amount of alveolar bone loss less is between one-third 
and two-thirds of the root length and 3 = amount of alveolar 
bone loss less than two-thirds of the root length. Also, the 
rate of tooth decay and oral mucosa is evaluated.

To measure the quality of life of COPD patients, the standard 
Persian SGRQ questionnaire was used, which has 76 items. 
This questionnaire has three subscales: 1] symptoms, 2] 
impact of the disease, and 3] activity. Also, this questionnaire 
obtains an overall score from the total of the mentioned 
scales by considering a coefficient for each subscale. Each 
of the subscales of the questionnaire and the overall score 
will have a score between 0 and 100, with a higher score 
indicating a more unfavorable quality of life in that one. This 
questionnaire has been used in various lung diseases such as 
asthma, COPD, etc.[23].

Data were analyzed using Statistical Package for Social 
Sciences [IBM Corp. Released 2011. IBM SPSS Statistics for 
Windows, Version 20.0. Armonk, NY: IBM Corp]. Descriptive 
analysis was performed using mean and standard deviation 
as well as percentages and frequencies. Kolmogorov-Smirnov 
test was used to check the normal distribution of data. 
The Chi-square test was used to compare the categorical 
variables. Demographic information and SGRQ scores were 
compared using one-way ANOVA between different stages 
of COPD.  Pearson’s correlation was used to evaluate the 
relationship between SGRQ score and the severity of COPD 
or periodontal diseases. A p-value of less than 0.05 was 
considered statistically significant.

RESULTS

Eventually, 100 patients [69 female and 31 male] with a 
mean age of 60±11 years were analyzed. The minimum age 
was 39 and the maximum age was 85 years old. The mean 
FEV1/FVC ratio was 10±53 with a minimum of 26 and a 
maximum of 69. In addition, the mean FEV1% was 16±36% 
with a minimum of 20% and a maximum of 94%. Regarding 
the severity of COPD, 55% of patients had severe and very 
severe COPD [Table 1]. The mean SGRQ score for quality of 
life was 44.63±12.3.

Farmers, workers, and drivers were among the most 
prevalent job titles in the study population. There was 
no significant relationship between the job and any of the 
study variables [p> 0.05]. Regarding the level of education, 
96[96%] patients were illiterate or had education lower 
than a high school diploma. The level of education had 
no significant association with any of the study variables 
[p>0.05]. The monthly salary was less than 800 dollars in 
88 [88%] patients and it had no significant association with 
severity of COPD or periodontal disease [p> 0.05]. 

Rate of smoking and opium use among the participants in our 
study, 69% of the patients had a history of smoking or were 
currently smoking, and 75% of the patients had a history of 
or were using inhaled opium. Our study patients’ average 
FEV1/FVC ratio was 53.0±10.0, the lowest ratio was 26 and 
the highest ratio was 69. Similarly, the average FEV1% of the 
patients in our study was 36.0±16.0%, which was the lowest 
at 20% and the highest at 94%.

In examining the severity of COPD, among the participants 
in our study, 55% of participants in our study had severe 
and very severe diseases according to the GOLD criteria, the 
information of which is shown in table number seven.

Dental examinations revealed that only 45[45%] patients 
had natural teeth and among the remaining, only 16[16%] 
were using dentures.  Among those who had teeth, 13[13%] 
had only one, 17[17%] had two, 9[9%] patients had between 
3 and 10 teeth and the remaining 20 [20%] had more than 
20 teeth. Table 1 summarizes the outcome of periodontal 
probing examinations.  
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Table 1. The Demographic and Baseline Characteristics of Study Individuals and Their Association with COPD

Distribution of subject [%]

Gender 0.25
Men 12 [63.1] 16 [61.5] 17 [65.3] 24 [82.7]
Women 7 [36.8] 10 [38.5] 9 [34.7] 5 [17.3]
Smoking status 0.01
Non-smoker 9 [47.3] 4 [15.3] 5[19.2] 7 [24.1]
Former smoker 8 [42.1] 13 [50.0] 6 [23.0] 9 [31.0]
Current smoker 2 [10.6] 9 [34.7] 15 [57.8] 13 [44.9]
Opium addiction  status 0.03
Non- Opium addiction   6 [31.5] 9 [34.7] 8 [30.7] 3 [10.3]
Former Opium addiction   1 [5.2] 3 [11.5] 1 [3.8] 1  [3.4]
Current Opium addiction   12 [63.3] 14 [53.8] 17 [65.3] 26  [86.3]
Dentures status 0.001
Dentures Users 16  [84.2] 18  [69.2] 2 [7.7] 3 [10.4]
No teeth & No Dentures    1  [5.2] 4  [15.4] 6  [23.7] 5  [17.2]
Natural teeth  2  [10.6] 4 [15.4] 18 [69.2] 21 [72.4]

Mean±standard deviation [SD]                                                                                                                                                **

Periodontal  status <0.0001
Gingival index[GI] 1.26±0.36 2.38±1.13 2.60±0.78 3.25±1.11
plaque index [PI]    1.82±0.69 2.38±1.27 2.60±1.48 3.25±1.76                                    
Oral hygiene index [OHI] 4.44±0.63 3.76±1.35 2.21±0.94 0.85±1.23
Clinical attachment level [CAL] 4.13±0.53 3.41±1.65 2.60±1.84 1.25±1.11
Probing depth [PD] 2.22±0.60 2.38±1.49 3.81±1.23 4.25±2.13
Missing Teeth 3.42±1.36 6.37±3.49 26.12±11.8 30.12±10.3

SGRQ scores
 32.8±7.03 39.1±9.68 47.3±11.9 59.3±16.4 <0.0001

*: p-value obtained from Chi2  **: p-value obtained from one-way ANOVA for continuous variables and c2 test for categorical 
variables.
SGRQ: St George’s Respiratory Questionnaire.

Characteristic COPD Stage
I: Mild
[n = 19]

II: Moderate
[n = 26]

III: Severe
[n= 26]

IV: Very severe
[n = 29]

p-value*

Results showed that there is a direct association between the 
severity of COPD and periodontal diseases [p< 0.001, Table 
1]. Also, the results revealed that patients with more severe 
COPD have a lower quality of life [p< 0.001, Table 1].

DISCUSSION

Since periodontal examinations are expensive and time-
consuming, and as the majority of patients are from lower 
socioeconomic situations, no clinical trial or cohort studies 
have been yet conducted to assess the effect of treating 
periodontal diseases on the improvement of COPD patients.  
Such health conditions impose a remarkable amount of 

expenses on the healthcare system and also one of the 
priorities of health policymakers is to include dental and 
periodontal examinations under insurance cover; however, 
the high expenses and lack of sufficient clinical evidence for 
treatment efficacy, have made the politicians hesitant.

We found abnormal periodontal findings such as gingival 
bleeding, plaque index, oral hygiene index clinical 
attachment level, and Probing depth associated with an 
increase in COPD severity, and a decrease in quality of life.  
A notable number of studies have addressed the relation 
between periodontal diseases and the severity of COPD [25]; 
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in addition to confirming the previous findings, we have also 
found that there is a direct association between periodontal 
diseases and the severity of COPD. firstly, It seems that 
bacterial colonization of the oral cavity in periodontal 
diseases and consequent inflammatory processes may lead 
to pulmonary diseases through various mechanisms such as 
aspiration [18, 19, 26, 27]. Secondly, these people are usually 
innately and genetically prone to conflict and destruction of 
different parts of the Body’s soft tissue due to inflammatory 
factors. Or a mixture of both conditions. So, we expect a more 
direct association between Periodontal disease and COPD 
severity. Previous studies mostly focused on the colonization 
and release of blood mediators [18, 19, 27]. Also, It has 
been shown that improving oral and dental hygiene and 
eliminating predisposing factors such as smoking reduces 
lung infections [28, 29]. However, in none of the studies 
conducted, there has been no research on the possibility of 
inherent and hereditary talent.

COPD patients suffer from different degrees of disability 
during their daily life. Pulmonary function parameters 
through spirometry have been used in the past decades to 
measure the severity or evaluate the treatment results in 
COPD patients [30]. The results of the studies have shown that 
the quality of life cannot be compared with the pulmonary 
function of patients, so a clear picture of the quality of life in 
different degrees of COPD severity is not clear [31]. But the 
findings of our study proved that the increase in the severity 
of COPD caused decreases in the level of quality of life among 
the patients in our study. 

The dimensions of physical health, mental health, and 
the whole quality of life is related to the health of COPD 
patients. Kheirabadi et al, mentioned that the average score 
of the total quality of life in people with chronic obstructive 
pulmonary disease was significantly lower than the control 
group [p<001], which indicates the negative effect of this 
disease on the quality of life of patients. Also, the results of   
Spencer et al showed that the health impairment of chronic 
obstructive pulmonary disease patients compared to normal 
people was observed more in physical health than in mental 
health [32]. Martín et al also reported that 61% of patients 
have a normal health-related quality of life and 39% of them 
have a low quality of life. However, a high percentage of them 
had lower physical health in comparison to mental health, 
among which the subscales of general health and physical 
performance had the lowest score and role performance and 
social performance had the highest score [33]. Considering 
that most patients with chronic obstructive pulmonary 

disease are elderly, they may adapt themselves to the 
limitations caused by the disease and consider it as a natural 
consequence of their aging process, so their mental health is 
less affected by COPD complications. 

We also realized that patients with dentures have a higher 
quality of life and less severe disease in comparison with 
those who had natural teeth. Which confirm previous studies 
[34, 35]. In addition, our results revealed that patients with 
a lower number of natural teeth had a higher chance for 
more severe COPD. As a result, it is suggested that physicians 
consider the prescription of dentures for patients with less 
than 10 natural teeth and prescribe treatment of periodontal 
diseases for patients with more than 25 natural teeth.

Smokers as well as those with a history of smoking had a 
higher severity of COPD and periodontal disease in our 
study. Hyman et al. have confirmed the risk factor role of 
smoking for periodontal diseases and COPD which is in line 
with the findings of our study [36]. The association between 
opium abuse and COPD has remained controversial, as most 
of the opium abusers are cigarette smokers too and this is 
a confounding factor [23, 24, 37]. In the present study, we 
found that there is no significant difference between opium 
abusers and other patients in terms of the severity of COPD 
or periodontal diseases. Also, the method of opium abuse, 
inhalation or oral, was not a risk factor for the severity of 
COPD or periodontal diseases. 

Carrasco-Garrido et al also showed that there is no significant 
difference between the physical health score in women and 
men, while in the field of mental health, this relationship 
is significant and men are better than women [P<05] [38]. 
Martín et al also reported that the mean score of the mental 
health dimension of health-related quality of life was higher 
in men than in women [p<001] and no significant difference 
was observed between the two genders in the physical 
health dimension [33]. In our study, there was no significant 
finding between gender and health level, which confirms the 
findings of Carrasco-Garrido et al results. Also, the findings 
of our study showed that there is no significant relationship 
between the quality of life and the level of education, and this 
lack of relationship can be caused by the fact that about 96% 
of the people in our study had illiterate or had education 
lower than a high school diploma

Many studies have been conducted regarding the relationship 
between periodontal diseases and COPD. In this study, the 
findings of other studies have been proved  [13, 15, 28, 29, 
31, 36, 39], in addition, it was shown that the severity of 
these diseases is directly related to the severity of COPD, 
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unfortunately, considering that Periodontal examinations 
are costly and time-consuming, and many people with these 
two diseases have a low social level. So far, no study has 
been able to relate the treatment of periodontal diseases 
to the improvement of the disease through clinical trial 
study  or even cohort sizes severity of COPD with acceptable 
sample size, on the other hand, Iran is one of the countries 
involved in this disease, and in addition to lung diseases, 
its relationship with heart diseases has also been proven 
[40] and these diseases impose enormous burdens on the 
health system of our country, according to the health reform 
plans and also one of the concerns of health policymakers 
is to include dental health services in the preventive and 
treatment health package services

As mention before, Our study has shown people with 
Denture [Dental prosthesis] had a better quality of life and 
also had less COPD severity than people with teeth, based on 
our findings, it was also shown that people who have fewer 
teeth in their mouths have a higher chance of severe COPD 
compared to those who have more teeth in their mouths. 
Based on this, it is suggested that policymakers and clinical 
experts control the severity of COPD in patients. With less 
than ten teeth, one could recommend the use of Denture, and 
in patients with more than 25 teeth, periodontal treatment 
could be recommended.

The issue of the association of COPD with other environmental 
factors such as smoking and opium is widely discussed in 
our country and our region today. In the present study, it 
was shown that people who had more severity of COPD used 
opium and cigarettes or had a history of using it before, and 
at the same time, the severity of periodontal disease was 
also observed in them. In a study conducted by Hyman et al 
in 2004 on the relationship between smoking, periodontal 
diseases, and COPD, they stated that smoking is an auxiliary 
factor and plays a key role in contracting both diseases, and 
patients who smoke have a high chance of contracting each. 
They have two diseases [29], which confirmed the findings 
of our study

In a study published by Leuckfeld and his colleagues in 2007, 
they stated that chronic marginal periodontitis is more 
prevalent in patients with severe COPD, which seems to be 
the reason for the association of these two diseases with the 
presence of common risk factors for the two diseases, such 
as age, consumption smoking, BMI, use of corticosteroids, 
and tooth mineral loss [30] Unfortunately, due to the history 
of hospitalization, it was not possible to fully investigate 
these factors in our study, which was one of the limitations 

of our study. So, to avoid the occurrence of sampling bias 
and heterogenous samples such as in terms of economic 
and educational issues. we attempted to do sampling from 
a general hospital which was the main referral center for 
pulmonary diseases in the Iran southeast region, 

The discussion of opium use and its relationship with lung 
diseases, especially asthma and COPD, has always been a 
controversy between clinical specialists and experts [41-
43]. One of the reasons why the relationship between opium 
and these diseases is still unclear is the simultaneous use of 
opium and cigarettes among the majority of opium users, 
and smoking has always been mentioned as an important 
confounding variable in these studies in the findings of 
our study, it was shown that there is no difference between 
opium consumption and non-opium consumption among 
the participants in the severity of COPD disease and 
periodontal disease. Also, in the investigation of how to use 
opium by inhalation or orally, no difference was observed 
between the severity of COPD disease and the severity of the 
periodontal disease. The total number of people who used 
opium was significantly higher than the number of people 
who used cigarettes, which could be concluded that the 
use of opium Inhalation can be effective in the short term 
in improving the pulmonary symptoms of patients with 
COPD, but it seems that in the long term, it may be due to an 
unknown mechanism, along with other risk factors such as 
alpha 1 antitrypsin, genetic diseases, periodontal diseases, 
and other inflammatory factors. cause an increase in 
chronic inflammation in the airways, and besides that, it can 
probably cause temporary or permanent paralysis of the air 
cilia, and probably with the synergistic presence of smoking, 
it can aggravate the development of chronic inflammatory 
pulmonary diseases [COPD], to confirm this theory multi-
phase trials should be done. 

Another finding of our study was the discussion of the 
level of education and income of the patients participating 
in our study. About 96% had an income level of fewer than 
800 dollars/month and 97% had illiterate or had education 
lower than a high school diploma. In addition, all the people 
with severe and very severe diseases are in this group. That 
indicates the lack of knowledge regarding oral and dental 
health and its consequences, as well as the lack of ability 
to treat and cure oral diseases. It’s proved that oral health 
education and insurance coverage play an important role to 
control the severity of COPD disease [44]. It is also suggested 
for health policymakers, considering oral health or even 
Dentures, also It should be defined as a priority to enter 
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public health packages over other dental services in patients 
with severe and very severe COPD and other associated 
periodontal conditions.

In conclusion, we found that higher severity of periodontal 
diseases is associated with more severe COPD and this also 
affects the quality of life. We suggest further studies for 
developing a clinical grading system to diagnose periodontal 
diseases and determine their prognosis in COPD patients to 
make physicians able for referring their patients to dentists 
at the appropriate time.
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