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ABSTRACT

Objective: Chronic obstructive pulmonary disease (COPD) is one of the most prevalent respiratory dis-
eases in the world. There is an impressive relationship between periodontal status and airflow limitation in
patients with COPD. Therefore, in this study, we aimed to investigate the periodontal status, its treatment
needs, and its relationship with the severity of airway obstruction and quality of life in patients with COPD.

Materials and Methods: In this case-control study, 36 healthy men (control group) and 35 men afflicted with
COPD (case group) were investigated. On the basis of spirometry results and Global Initiative for Chronic
Obstructive Lung Disease (GOLD) criteria, patients with COPD were further divided into 4 groups. The
participants’ quality of life was evaluated using COPD Assessment Test (CAT) questionnaire. Thereafter,
both groups of participants were referred to a dentistry clinic so that the related specialist could investigate
their periodontal health status. The relationship between the periodontal indices and the variables under
study including GOLD stage, CAT score, Forced Expiratory Volume in first second and Forced Vital Capacity
(FEVI/FVC) ratio, Forced Expiratory Volume in first second (FEV 1), and the exacerbation rate were statisti-
cally analyzed using independent t-test, one-way analysis of variance, Tukey’s test, and Pearson correlation
coefficient.

Results: The results revealed that probing pocket depth (PDD), bleeding on probing (BOP), and loss of
attachment (LOA) are negatively correlated with FEV 1% (r=-0.53, p=0.001), (r=-0.62, p=0.001), and (r=-
0.72, p=0.001) as well as FEVI/FVC ratio (r=-0.45, p=0.007), (r=-0.47, p=0.004), and (r=-0.61, p=0.001),
respectively. The results showed that PDD, BOP, and LOA are positively correlated with CAT score (r=0.51,
p=0.002), (r=0.47, p=0.004), and (r=0.71, p=0.001), respectively.

Conclusion: Periodontal problems are positively associated with COPD severity as determined by GOLD
criteria and negatively associated with quality of life of patients with COPD.

Keywords: Periodontal parameters, COPD, FEV |, periodontal disease, COPD assessment test

Introduction

Chronic obstructive pulmonary disease (COPD) is one of the most prevalent respiratory dis-
eases and the fourth leading cause of death in the world, which causes substantial economic and
social burden on people and societies all over the world [I, 2]. This disease has a progressive
nature and causes pulmonary as well as extrapulmonary complications [3]. It is characterized by
irreversible airflow limitation in the afflicted patients [4]. Each year, more than 3 million people in
the world die of COPD [5]. Despite its increasing prevalence, few methods have been proposed
to prevent and control it [6]. Smoking has been shown to be the most important risk factor for
COPD [7]. However, various types of bacteria, especially those residing in the oral cavity, can also
play a very important role in the incidence and progression of this disease and cause exacerba-
tions as the result of the aspiration of oropharyngeal bacteria into the lower airways [8].

Recently, the relationship between periodontal status and some chronic systemic diseases has
attracted researchers’ attention [9]. Systemic diseases are often reported to be affected by oral
hygiene [10]. Therefore, many studies have been conducted to determine the relationship be-
tween oral hygiene and various systemic diseases such as diabetes, cardiovascular diseases, and
pulmonary diseases [ | |, 12]. Therefore, it is quite possible that oral health problems, especially
periodontal diseases, which are considered as important indicators of personal hygiene, affect
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and exacerbate chronic respiratory diseases
such as COPD [I3]. Periodontal diseases are
inflammatory conditions that affect tissues sur-
rounding and supporting teeth [ 14]. Some stud-
ies have shown that poor oral hygiene increases
the incidence risk of pulmonary diseases [15]
and decreases the quality of life [ 6]. Therefore,
therapeutic interventions aimed at improving
oral health can decrease the incidence rate and
severity of pulmonary diseases in susceptible in-
dividuals [17]. Recent studies have shown that
oral cavity can be one of the determining fac-
tors affecting the incidence of pulmonary dis-
eases including COPD because it hosts a large
number of bacterial pathogens [18]. COPD is
more prevalent among people with unhealthy
teeth than those with healthy teeth [19]. Fur-
thermore, periodontal infections are likely to
deteriorate the health status of patients suffer-
ing from pulmonary diseases, raise the risk of se-
vere attacks of these diseases, and increase the
occurrence rate of exacerbations [20].

The ultimate goal in the treatment of COPD
is not only to control and cure the disease, but
also to improve the patients’ quality of life [21].
Hence, our aim, in this study, is to investigate
the periodontal status, its treatment needs, and
its relationship with the severity of airway ob-
struction in patients with COPD as determined
based on GOLD criteria and their quality of life
as determined by the COPD Assessment Test
(CAT) questionnaire [22, 23].

Materials and Methods

In this case-control study, 35 smokers with sta-
ble COPD (case group) and 36 healthy subjects
were selected from the same hospital from
among cases that had normal spirometry and did
not have pulmonary symptoms. These subjects
were matched in terms of age and dental number
with the patients in the case group. The patients
included in the study were already diagnosed to
suffer from this disease based on the criteria pro-
posed by the American Thoracic Society, that is
coughing, sputum disposal, experiencing chronic
dyspnea, having Forced Expiratory Volume in first
second and Forced Vital Capacity (FEVI/FVC) ra-

* Patients with COPD should be closely investigat-
ed for their periodontal health status.

* Periodontal status in patients with COPD is asso-
ciated with COPD severity.

* Periodontal problems in patients with COPD neg-
atively impact their quality of life.

* Periodontal health status evaluation of patients
with COPD may be beneficial in their quality of
life.

tio lower than 70%, and having at least 8 teeth.
The sampling technique employed for the selec-
tion of participants was simple random sampling.
The control group was matched with the case
group in terms of age and gender. Written con-
sent form was obtained from each of the partici-
pants before beginning the study. The exclusion
criteria for this study were the presence of malig-
nancies, cardiovascular diseases, diabetes, or HIV
infection, having periodontal surgery in the last 6
months, and unwillingness to participate in the
study. The spirometry indices of FEV I/FVC ratio,
Forced Expiratory Volume in first second (FEV),
and FVC were recorded in the predesigned ques-
tionnaires for all participants; and based on the
results obtained and the GOLD criteria, patients
with COPD were further divided into 4 groups
with moderate, mild, severe, and very severe
airflow limitation. The participants” quality of life
was also evaluated using CAT questionnaire, and
the estimated CAT scores were recorded. Both
groups of participants were then referred to a
dentistry clinic so that the related specialist could
investigate their periodontal health status. The
information obtained from the participants’ oral
examination such as their probing pocket depth
(PPD), bleeding on probing (BOP), and loss of at-
tachment (LOA) were also recorded in the ques-
tionnaires for the subsequent analysis of the indi-
ces and the treatment needs of the participants.
In addition, to assess the oral hygiene status of the
participants, their teeth cleaning practices as well
as their history of referring to dentist were re-
corded. The relationship between the periodon-
tal indices and the variables under study including
GOLD stage, CAT score, FEVI/FVC ratio, FEV I,
and the exacerbation rate were statistically ana-
lyzed. This study was approved by the Research
Ethics Committee of Ardabil University of Medi-
cal Sciences with the following code: IRARUMS.
REC.1393.44.

Statistical Analysis
The data obtained in this study were analyzed by
SPSS Software, Version 16.0 (SPSS Inc.; Chicago,

IL, USA) available from Ardabil University. The
relationship between different variables of the
study were analyzed using independent t-test,
one-way analysis of variance (ANOVA), Tukey's
test, and Pearson correlation coefficient with
the significance level set at 0.05 for all of them.

Results

From among the total participants, 35 partici-
pants (49.3%) were in the COPD group (case
group) and 36 participants belonged to the
group without any respiratory disease (control
group). The mean age of the participants in
the COPD group was 57.88 years and that of
the participants in the control group was 56.58
years. The 2 groups were not significantly dif-
ferent with respect to their mean age (p=0.59).
The mean PPD, mean percentage of BOP, and
mean LOA for both groups are presented in
Table |. In this study, the 2 groups of partici-
pants were compared in terms of mean PDD,
mean percentage of BOPF, and mean LOA using
independent t-test. On the basis of the results
obtained, the 2 groups were significantly dif-
ferent with respect to all of these 3 variables
(p=0.001) (Figures la, 2a, and 3a).

On the basis of the severity of airflow limita-
tion and the GOLD criteria, patients in the case
group were further divided into 4 different

Table |. Mean and SD of periodontal parameter

Patient group Control group

Variable MeantSD Mean+SD p
Age, year 57.6x£11.04 56.58%10.83 0.59
Probing pocket

depth, mm 3.77£0.73 2.23%1.07 0.001*
Bleeding on

probing, % 73.31£13.71 46.11+£23.44 0.001*
Loss of

attachment, mm 4.15%1.51 2.44%+135 0.001*

SD: standard deviation
* Significant difference between groups based on inde-
pendent t-test
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Figure |. Comparison of mean probing pocket depth in (a) 2 groups and (b) patients based on

different GOLD stages
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Figure 2. Comparison of mean bleeding on probing in (a) 2 groups and (b) patients based on

different GOLD stages
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Figure 3. Comparison of mean loss of attachment in (a) 2 groups and (b) patients based on different

GOLD stages

Table 2. Post hoc comparison of mean PPD based on GOLD stages

Obstruction PPD(mm)

Severity Numbers MeantSD Mild Moderate Severe Very Severe
Mild 7 3.46£0.68 *
Moderate 14 3.62+0.72 *
Severe 8 3.9310.69

Very Severe 4 3.731£0.78 * *

SD: standard deviation; PPD: probing pocket depth

* Significant difference between groups based on analysis of variance

Table 3. Post hoc comparison of mean BOP based on GOLD stages

Obstruction BOP (%)

Severity MeantSD Mild Moderate Severe Very Severe
Mild 67.43+13.65 *
Moderate 71.86%13.51 *
Severe 76.12%13.86

Very Severe 93.50+13.97 * *

SD: standard deviation; BOP: bleeding on probing

* Significant difference between groups based on analysis of variance

groups (Table 2). To compare the mean PPD
of these 4 groups, one-way ANOVA was em-
ployed. The results indicated that the 4 groups
of patients with COPD were significantly differ-
ent based on their mean PDD (p=0.023) (Fig-
ure 1b). The mean PDD in patients with mild
airflow limitation was 3.46 mm and in patients

with very severe airflow limitation was 4.73 mm.
Post hoc analysis with Tukey’s test demonstrated
that the mean PDD of patients with very se-
vere airflow limitation was significantly different
from that of the patients with mild (p=0.024)
and moderate (p=0.029) airflow limitation.
However, the differences between other groups

in this regard were not found to be significant
(p=0.05) (Table 2).

The mean BOP percentages of the 4 groups
of patients with COPD were compared us-
ing one-way ANOVA (Table 3). The results
revealed that these 4 groups were significantly
different regarding their mean BOP percentage
(p=0.005). The mean BOP percentage in the
patients with mild airflow limitation was 67.43%
and that of the patients with very severe airflow
limitation was 93.50%. To find out that which of
the 4 groups differ significantly, post hoc analy-
sis was conducted using Tukey's test. The results
showed that the mean BOP of patients having
very severe airflow limitation was significantly
different from that of the patients with mild
(p=0.003) and moderate (p=0.008) airflow
limitation (Figure 2b). The differences between
the BOPs of other groups were not found to be
statistically significant (p=0.05).

One-way ANOVA was also used to compare
the mean LOAs of the 4 groups of patients
with COPD (Table 4). The results indicated that
these 4 groups were significantly different in this
regard (p=0.001). The mean LOA of the pa-
tients with mild airflow limitation was 3.18 mm
and that of the patients with very severe airflow
limitation was 6.90 mm. To determine the sig-
nificance of differences between specific pairs of
groups, post hoc analysis was conducted using
Tukey's test. The results demonstrated that the
LOA of the patients with mild airflow limita-
tion was not significantly different from that of
the patients with moderate airflow limitation
(p=0.05), while the differences between other
groups in this regard were all found to be statis-
tically significant (p<0.05) (Figure 3b).

To determine the relationship between peri-
odontal variables and spirometry indices in
patients with COPD, Pearson correlation coef-
ficient was used. The results revealed that PDD
was negatively correlated with FEVI% (r=-
0.53, p=0.001) and FEVI/FVC ratio (r=-045,
p=0.007). BOP was also found to be negatively
correlated with FEVI% (r=-0.62, p=0.001)
and FEVI/FVC ratio (r=-0.47, p=0.004). LOA,
too, was found to be negatively correlated with
FEVI1% (r=-0.72, p=0.001) and FEVI/FVC ratio
(r=-0.61,p=0.001) (Table 5).

The analysis of the mean ages of patients in dif-
ferent GOLD stages with ANOVA did not show
any statistically significant difference (p=0.95).
Also, the analysis of the mean smoking history in
patients at different GOLD stages did not show
a statistically significant difference among them
(p=0.43). Furthermore, Pearson correlation did
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Table 4. Post hoc comparison of mean LOA based on GOLD stages

Obstruction LOA (mm)

Severity Mean£SD Mild Moderate Severe Very Severe
Mild 67.43%13.65 * *
Moderate 71.86%13.51 * *
Severe 76.12%+13.86 * * *

Very Severe 93.50+13.97 * * *

SD: Standard deviation; LOA: loss of attachment

* Significant difference between groups based on analysis of variance

Table 5. Correlation coefficient of periodontal status with FEV1% and FEVI/FVC

Variables Mean SD I 2 3 4
I PPD (mm) 3.77 0.73
2 BOP (%) 7331 13.73 0.40*
3 LOA (mm) 4.15 I.51 0.59+*
4 FEV1%Predict 61.91 25.24 -0.53* -0.72%
5 FEVI/FVC 59.26 12.02 -0.47+ -0.61% -0.78*

*p<0.05
520,01

SD: standard deviation; PPD: probing pocket depth; BOP: bleeding on probing; LOA: loss of attachment; FEV |: Forced
Expiratory Volume in first second; FEV1/FVC: Forced Expiratory Volume in first second and Forced Vital Capacity ratio

Table 6. Correlation coefficient of periodontal status with CAT score

Variables Mean SD | 2 3
| PPD (mm) 3.77 0.73
2 BOP (%) 73.31 13.71 0.40*
3 LOA (mm) 4.15 1.51 0.59** 0.43**
4 CAT Score 18.31 8.12 0.51** 0.47+* -0.7 1%
SD: standard deviation; PPD: probing pocket depth; BOP: bleeding on probing; LOA: loss of attachment
Foco0)

not show any statistically significant correlation
between periodontal variables (PPD, BOP, and
LOA) and age (p=0.78, p=0.95, and p=0.88,
respectively).

To determine the relationship between peri-
odontal variables and health status of patients
with COPD as determined by CAT score, again
Pearson correlation coefficient was used. The
results showed that PDD was positively cor-
related with CAT score (r=051, p=0.002).
Positive correlation was also observed between
BOP and CAT score (r=0.47, p=0.004). LOA
was also found to be positively correlated with
CAT score (r=0.71, p=0.001) (Table 6).

Discussion

The results of the present study indicated that
the periodontal status of patients with COPD
was worse than that of the normal people.
More specifically, the periodontal variables of
PPD, BOP, and LOA were found to be signifi-
cantly related to the severity of airflow limita-
tion, quality of life as determined through CAT

score, and severity of dyspnea as determined
through MMRC scale in patients with COPD.

CAT is an easily available and precise tool to
evaluate the quality of life of patients with
COPD and gain an understanding of the effect
of this disease on various aspects of their life.
As the airflow limitation decreases, CAT score
improves [24]. The results of the present study
demonstrated that there is a significantly posi-
tive correlation between periodontal variables
(PPD, BOP, and LOA) and CAT score in patients
with COPD (p<0.01 in all cases).

Few studies have investigated the relationship
between periodontal variables and CAT score.
In one of them, Zhou et al. reported that there
is a direct correlation between poor oral health
and lower quality of life in patients with COPD;
that is, their quality of life decreases as their oral
health deteriorates while oral care treatments
improve the quality of life [25]. Our findings in
this study are in line with those of Zhou et al.
with the only difference being that they have

used St George's Respiratory Questionnaire
to evaluate the quality of life for patients with
COPD whereas we have employed the CAT
questionnaire for this purpose.

In the present research, the severity of dyspnea
was also investigated as one of the criteria re-
lated to the quality of life of patients with COPD,
and the MMRC scale was used for this purpose.
The results indicated a significant relationship be-
tween poor periodontal status and the severity
of dyspnea in patients with COPD. Barrionuevo
et al. showed in their study that poor oral hygiene
is accompanied by increased airway obstruction
in relatively young and healthy individuals and that
enhancing oral hygiene can improve the general
status of respiratory system [26]. Another study
in Netherlands demonstrated that poor oral hy-
giene specifically results in airflow limitation and
decreases lung capacity [27]. In another study,
Zhou Xuan et al. investigated the effect of the
treatment of chronic periodontitis on the health
status of patients with COPD and reported that
its treatment can improve pulmonary function
and decrease the rate of exacerbations [28]. The
results obtained in the current study indicated
that poor oral health can increase airflow limita-
tion in patients with COPD. They also revealed
that a decrease in spirometry indices can cause
a decrease in the patients’ quality of life and an
increase in the severity of their dyspnea.

According to the results of the present research,
the mean PPD in patients with COPD was 3.77
mm, which was significantly lower than that of
the participants without any respiratory dis-
ease (p=0.001). This finding is consistent with
the findings reported by Scannapieco et al. [29],
Garcia et al. [30], and Peter et al. [31].

In this study, the mean BOP percentage of pa-
tients with COPD was found to be significantly
higher than that of the participants in the con-
trol group (74.41% vs. 46.11%) (p=0.001). Simi-
lar findings have been reported by Scannapieco
etal. [17] and Peter etal. [31].

According to the results of this study, the mean
LOA of patients with COPD was found to be
4.15 mm while that of the participants in the
control group was 2.44 mm. The difference be-
tween these 2 groups in this regard was statisti-
cally significant (p=0.001). This finding was con-
sistent with the findings reported in the study by
Scannapieco et al. [ 7]. In another study, Peter
et al. [31] also reported that LOA was signifi-
cantly higher in patients with severe COPD.

In this study, patients with COPD were di-
vided into 4 groups based on GOLD criteria
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and were found to be significantly different
with respect to their mean PPD and LOA. Fur-
thermore, mean PPD and LOA of the patients
were observed to increase with the intensifi-
cation of airflow obstruction. Moreover, the 4
groups of patients with COPD were found to
be significantly different with respect to their
mean BOP (p=0.005). The findings of the
present study indicated that with the increase
in the severity of COPD, the severity of peri-
odontal issues also increases. This finding is in
line with the findings reported by Zhou et al.
[25] and Mojon et al. [32].

The significant differences between the case and
control groups regarding the oral hygiene indi-
ces investigated in this study might stem from
the proliferation of pulmonary pathogens in the
dental plaque or gingival cleft of the patients
with COPD. In both periodontal disease and
COPD, the inflammatory response of the host
increases as the result of exposure to a harmful
agent, which are either dental plaque bacteria in
the case of periodontal disease or factors such
as tobacco consumption in the case of COPD.
This condition causes neutrophils to enter the
respiratory system and release oxidative en-
zymes, which can directly cause tissue destruc-
tion.

Contrary to our findings in this study, Bal-
domero et al. did not report any relationship
between oral hygiene and the exacerbation
rate of COPD [33]. In another study, Liu et
al. reported that the number of the remaining
teeth in patients with COPD negatively corre-
lates with the exacerbation rate of the disease;
however, they did not observe any specific
relationship between oral hygiene indices and
the exacerbation rate of COPD in the groups
of patients with frequent and infrequent exac-
erbation [34]. The differences between these
results stem from the difference in the types
of studies.

One of the potential limitations of this study
was the limited number of patients meeting the
criteria to be included in the study, which was
removed because the researchers had access to
the patients referred to the hospital and to the
lung clinic. Another limitation was the inclusion
of only male participants in the study, the reason
for which was to minimize the interventional ef-
fects of female hormones.

In conclusion, the findings of the present study
indicated that periodontal problems were
positively associated with COPD severity as
determined by GOLD criteria and negatively
associated with the quality of life of patients

with COPD. Therefore, dentists, especially
periodontists, can play a key role in control-
ling COPD and improving the quality of life
of the patients suffering from this disease via
preventing periodontal diseases or stopping
their progression.
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