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ABSTRACT Objective: The clinical signs of periodontal disease may
negatively affect the quality of life. In addition, smoking is an impor-
tant risk factor for oral and periodontal diseases. Therefore, the aim of
this study was to assess the patients’ awareness of the effects of smo-
king on oral health and investigate the impacts of periodontal disease
on oral health-related quality of life. Material and Methods: One hun-
dred and forty participants were diagnosed according to the 2017 clas-
sification of periodontal and peri-implant diseases and conditions. A
questionnaire was used to analyze the patients’ awareness of the effects
of smoking and oral health-related quality of life was measured using
Oral Health Impact Profile-14 (OHIP-14) scale. Statistical tests were
performed in order to assess the association between categorical vari-
ables and ordinal logistic regression was applied to evaluate risk factors
of the OHIP-14 score. Results: The patients included in the study had
low level of awareness of the relationship between smoking and the
failure of periodontal and implant therapy. There was a significant dif-
ference among smokers, non- and ex-smokers in awareness of the ef-
fect of smoking on taste alteration. In study group, 32% of patients were
diagnosed with gingivitis, 52% of patients were diagnosed with perio-
dontitis and 16% of patients were diagnosed with reduced periodon-
tium with gingivitis. No significant difference was found among
periodontal disease groups in terms of total OHIP-14 scores. Conclu-
sion: As a result of this study, smokers were aware of the effects of
smoking on oral health as well as non-smokers and ex-smokers. It is im-
portant that dental professionals should inform their patients about the
oral effects of smoking and encourage smoking cessation.

Keywords: Periodontitis; smoking; awareness;
quality of life

OZET Amag: Periodontal hastalik, bulgu ve semptomlar! yasam
kalitesini olumsuz etkileyebilir. Ek olarak sigara, oral ve periodontal
hastaliklar i¢in 6nemli bir risk faktoriidiir. Bu nedenle bu ¢alismanin
amact, hastalarin sigara igcmenin agiz sagligi tizerindeki etkileri
hakkindaki farkindaligini degerlendirmek ve periodontal hastaligin agiz
saghigi ile iliskili yasam kalitesine etkisini arastirmaktir. Gere¢ ve Yon-
temler: Yiz kirk katilimciya, 2017 periodontal ve peri-implant
hastaliklar ve durumlarmn smiflandirilmasma gore teshis konuldu.
Hastalarin, sigaranin etkileri hakkindaki farkindaliklarini analiz etmek
icin bir anket kullanild1 ve agiz saglhig ile iligkili yasam kalitesi Oral
Saglik Etki Profili-14 6lgegi ile degerlendirildi. Kategorik degiskenler
arasindaki iliskiyi degerlendirmek igin istatistiksel testler yapildi ve
Oral Saglik Etki Profili-14 6lgegi skorunun risk faktorlerini
degerlendirmek i¢in ordinal lojistik regresyon uygulandi. Bulgular:
Calismaya dahil edilen hastalar, sigara ile periodontal ve implant te-
davileri basarisizligi arasindaki iliski bakimindan diisik diizeyde
farkindaliga sahipti. Sigaranin tat degisikligi Uzerine etkisinin
farkindaligi bakimindan; sigara i¢en, hi¢ igmemis ve eski igiciler
arasinda anlamli fark vardi. Caligma grubunda, hastalarin %32’sine gin-
givitis, %352 sine periodontitis, %16’sina azalmis periodonsiyumda gin-
givitis teshisi konmustur. Periodontal hastalik gruplari arasinda total
Oral Saglik Etki Profili-14 6lgegi puanlar1 bakimmdan anlaml farklilik
bulunmadi. Sonug: Caligmanin sonuglarina gore sigara kullananlar, hig
kullanmamus ve eski igiciler kadar sigaranin oral sagliga etkileri ile il-
gili farkindaliga sahiptirler. Bununla birlikte dis hekimlerinin,
hastalarini sigaranin oral etkileri ile ilgili bilgilendirmesi ve sigara
birakma konusunda cesaretlendirmesi 6nemlidir.

Anahtar Kelimeler: Periodontit; sigara igme; farkindalik;
yasam kalitesi

The use of tobacco products, especially smok-
ing, causes many serious diseases and conditions, in-
cluding lung and oral cancer, cardiovascular and
respiratory diseases. The World Health Organization

has reported more than six million people die due to
smoking each year, including approximately 900,000
non-smokers who lose their lives due to secondhand
smoke globally.!
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Periodontal disease is a common, multifactorial
and inflammatory disease. The interactions between
host immune response and microbial pathogens can
be affected by several risk factors such as environ-
mental, systemic and genetic factors. These interac-
tions are critical in the pathogenesis of periodontal
disease.” Periodontitis is often an asymptomatic dis-
ease during initial stages and causes few or no clini-
cal symptoms. Therefore, patients may be unaware
of their periodontal problems.? In advanced stages,
periodontitis may cause symptoms that impact the pa-
tient’s oral health-related quality of life (OHRQoL).
These symptoms can include bleeding, tooth mobil-
ity, pain, halitosis, unaesthetic gingival recession and
loss of interproximal papillae.* Age, gender, and race
are associated with the progression and severity of
the disease.’ Smoking has also been reported to be a
major risk factor for periodontal destruction.®
Cigarette smoking causes alterations of host immune
response, including neutrophil/monocyte activity, an-
tibody production and inflammatory mediator re-
lease. Smoking also increases the prevalence of
periodontal pathogens.” Some studies have reported
that smoking results in reduced levels of serum im-
munoglobulin G2 against Aggregatibacter actino-
mycetemcomitans in patients with generalized
aggressive periodontitis.® It has been demonstrated
that smoking increases the risk of periodontal disease
two to seven times.'? In addition to these harmful ef-
fects, the vasoconstrictive effect of smoking sup-
presses the signs of gingival inflammation so the
patients may not recognize the clinical signs of peri-
odontal disease.!! Studies have reported that smokers
have poorer clinical outcomes to surgical and non-
surgical periodontal treatments compared with non-
smokers, increased risk of dental implant loss and
greater risk of cancerous and precancerous lesions.!>
14 Smoking’s visible effects are teeth staining and gin-
gival melanin pigmentation. Because of these
aesthetic problems, patients frequently apply to den-
tal clinics.” There is a limited number of studies
about the dental patient’s awareness of the impact of
smoking on oral/periodontal health.'®!” Therefore, the
aim of the present study was to assess the awareness
of the effects of smoking on oral health and examine
the impact of periodontal disease on OHRQoL.
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I MATERIAL AND METHODS

STUDY SAMPLE

This study included a total of 140 dental patients who
were referred to Bagkent University Faculty of Den-
tistry, Department of Periodontology, between 2018
and 2019. The study protocol was in accordance with
guidelines of the Declaration of Helsinki of 1975, as
revised in 2008. This study was approved by Baskent
University Institutional Review Board (D-KA18/23)
and supported by Baskent University Research Fund.
The informed consent forms were obtained from all
participants. The inclusion criteria for the study were:
aged over 18 years; ability to understand and com-
plete the questionnaires; no pregnancy, no use of
electronic cigarettes. The patients who had missing
data regarding clinical and radiological examination
were excluded. The questionnaires were applied and
clinical periodontal measurements were recorded by
the same periodontist before periodontal treatment
(MNNY).

DATA COLLECTION PROCEDURE

In the first part of the questionnaire, it was requested
to complete the socio-demographic information in-
cluding age, gender, income and education levels,
oral hygiene habits, smoking status and dental visit
frequency. Smoking status was categorized into
three groups: smokers, non-smokers and ex-smok-
ers. In the second part, anonymous questionnaire
used by previously Lung et al. was answered by the
patients about the effects of smoking on oral/peri-
odontal health and then the impact of periodontal
status on quality of participants’ life was evaluated
by the Turkish version of the Oral Health Impact
Profile-14 (OHIP-14) scale.!”'8 OHIP-14 scale is
grouped into seven dimensions with two questions
each, as follows: functional limitation, physical
pain, psychological discomfort, physical disability,
psychological disability, social disability and hand-
icap. The responses are scored on a five-point Lik-
ert scale (0= never; 1=hardly ever; 2=occasionally;
3=fairly often; 4= very often). The total OHIP-14
score ranges from 0 to 56. Higher scores indicate
poorer OHRQoL."
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PERIODONTAL EXAMINATION

All patients underwent a full-mouth periodontal ex-
amination which was performed at six points of each
tooth except third molars. Probing depth (PD) and
clinical attachment loss (CAL) were recorded by
using a periodontal probe (HuFriedy, Chicago, IL,
USA).?" Bleeding on probing was recorded as present
or absent within 20 seconds after PD measurement.?!
Periodontal status was determined in accordance with
the new periodontal disease classification proposed
by European Federation of Periodontology and
American Academy of Periodontology.*” Gingivitis
on an intact periodontium was defined as having
>10% bleeding sites PD<3 mm, no CAL and no alve-
olar bone loss radiographically due to periodontal dis-
ease. The patients who were diagnosed as gingivitis
on reduced periodontium were defined as having
>10% bleeding sites PD<3 mm, possible attachment
loss and alveolar bone loss radiographically. The pa-
tient defined as a periodontitis case if interdental
CAL was detected at two or more non-adjacent teeth,
or if buccal or oral CAL was 3 mm and more with
PD more than 3 mm was detected at two or more
teeth. Initially, periodontitis staging was identified
using the greatest interdental CAL and then for diag-
nosis of stage III and IV, the number of the extracted
teeth due to periodontitis and complexity factors were
assessed. Periodontitis grading was determined by the
percent of radiographic bone loss at the most affected
tooth divided by age of the patient. The presence of
complexity factors such as probing pocket depths,
vertical and/or horizontal alveolar bone loss, furca-
tion involvement, tooth mobility can lead higher
stage and the presence of risk factors such as smok-
ing and diabetes can modify the grade.”

STATISTICAL ANALYSIS

All statistical analyses were conducted by using
SPSS statistical software package for Windows, ver-
sion 18 (SPSS Inc., Chicago, IL., USA). Mean and
standard deviation of continuous variables and fre-
quency distribution of categorical variables were cal-
culated for each group. The association between
categorical variables was performed by Pearson Chi-
square or Fisher’s Exact tests. For more than two in-
dependent groups, Kruskal-Wallis test was used to
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compare the OHIP-14 scores. The OHIP-14 score
was considered as a dependent variable with “less
affected”, “moderately affected” and “seriously af-
fected” categories and ordinal logistic regression
was applied to examine the risk factors of the OHIP-
14 score.* In the ordinal logistic regression analy-
sis, sex, age, smoking status and periodontal groups
were considered as independent variables. The sam-
ple size was calculated at least 133 individuals with
80% power. The level of significance was set at
p<0.05.

I RESULTS

DEMOGRAPHIC VARIABLES AND
CLINICAL DIAGNOSIS

A total of 140 patients, 81 females and 59 males par-
ticipated in the study. The mean age of patients was
43.4+13.3 years. Socio-demographical characteris-
tics and smoking status of the patients were shown in
Table 1. Of the study sample, 42.1% were current
smokers, 35.7% were non-smoker and 22.1% were
ex-smoker (Table 1). Periodontal diagnosis of 140
patients were gingivitis (n=45), gingivitis on reduced
periodontium (n=22) and periodontitis (n=73; Stage
=3, Stage [1=18, Stage I11=30 and Stage [IV=22). The
individuals with periodontitis were also evaluated ac-
cording to their grade levels (Grade A=3, Grade
B=30 and Grade C=40). In the present study, there
was no statistically significant association between
periodontal status and smoking status (p=0.602). The
mean ages of gingivitis, periodontitis and gingivitis
on reduced periodontium patients were 31.6+11.1,
48.9+10.5 and 49.3+10.0 years, respectively. There
was a statistically significant difference between gin-
givitis and periodontitis groups and between gingivi-
tis and gingivitis on reduced periodontium groups
with respect to mean age (p=0.000 and p=0.000, re-
spectively). The difference of the mean age was not
statistically significant between periodontitis and gin-
givitis on reduced periodontium groups (p>0.05). The
number of cigarettes smoked per day was 13.54+6.3
ranging from 2 to 30. To calculate the pack-year, the
number of packs smoked per day was multiplied by
the number of years cigarettes smoked and the mean
pack-year was 14.5+14.7. There was a statistically
significant difference between gingivitis and peri-
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TABLE 1: Socio-demographic characteristics and smoking
status of the patients (values are count and percentage).
n %
Gender Male 59 421
Female 81 57.9
Marital status Married 98 70.0
Single 42 30.0
Education level Low 16 1.4
Medium 40 28.6
High 84 60.0
Income level Low 21 15.0
Medium 79 56.4
High 40 28.6
Dental visit frequency  Once a year 31 221
Twice a year 21 15.0
Less than 6 months per year 4 29
When have complaint 84 50.0
Tooth brushing More than twice 22 15.7
Twice a day 76 54.3
Once a day 28 20.0
Less frequently 14 10.0
Interdental cleaning Yes 44 31.4
No 54 38.6
Sometimes 42 30.0
Smoking status Smoker 59 421
Non-smoker 50 35.7
Ex-smoker 3 221

odontitis groups with respect to mean pack-year
(4.243.1 and 20.7+16.3, respectively; p=0.000)

THE AWARENESS ABOUT THE EFFECTS
OF SMOKING

Table 2 showed that the responses of patients about
how smoking affects oral and periodontal health.
The majority of patients stated that smoking causes
bad breath, teeth staining and gingival disease
(99.3%, 96.4% and 94.3% respectively). However,
25% of patients reported that they do not know
whether any relationship between smoking and the
failure of periodontal and implant therapy. Re-
sponses to the question ‘Do you think smoking
causes taste alteration?’ were statistically signifi-
cant associated with smoking status (p=0.018).
More ex-smokers than smokers and non-smokers
answered ‘Agree’. There was no significant assoc-
ciation between responses to other questions and
smoking status (Table 2).
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ORAL HEALTH-RELATED QUALITY OF
LIFE OUTCOMES

Regarding total OHIP-14 and subscale scores, no sta-
tistically significant difference was found among pe-
riodontal disease groups (Table 3). There were no
statistically significant differences in total OHIP-14
scores among stage groups and among grade groups
(p=0.078 and p=0.480, respectively).

The sum of scores was divided into three cate-
gories: “less affected”, “moderately affected” and
“seriously affected”. The OHIP-14 score of less af-
fected, moderately affected and severely affected par-
ticipants ranged from 0 to 18, 19 to 37 and 38 to 56,
respectively. In logistic regression analysis, the con-
sidered independent variables did not demonstrate a
statistically significant effect on the dependent vari-
able (p>0.05).

I DISCUSSION

It is well documented that smoking causes several
chronic diseases, including cardiovascular diseases,
lung cancer, and other diseases of the respiratory sys-
tem, and subsequent mortality. Turkey is among the
ten countries with the highest smoking rates. In
Turkey, about 110,000 people die from diseases
caused by smoking every year.”® In addition to the
many disorders smoking causes, it also has a nega-
tive effect on health-related quality of life.** There-
fore, we aimed to evaluate awareness of the effects
of smoking and the impact of periodontal diseases on
OHRQoL.

Epidemiological studies have shown that smok-
ers have a significantly higher risk of developing pe-
riodontal disease than non-smokers and this risk
increases with the duration of smoking and the num-
ber of cigarettes smoked per day. Smoking can also
reduce the success rate of dental implants.® In 2017,
anew system for classifying periodontal diseases was
proposed.”? According to the new classification, the
periodontitis case definition is based on a staging and
grading system. The grade is used to estimate the pro-
gression rate of periodontitis, which is categorized as
slow, moderate or rapid. In this new classification, it
is stated that smoking affects the progression rate of
periodontitis and can modify the grading. Therefore,
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TABLE 2: Responses of awareness of smoking about risk factor for oral health.

Smokers %  Non-smokers % Ex-smokers % Total % p value

Dental caries Agree
Disagree
Neither

Discoloration of tongue Agree
Disagree
Neither

Gingival pigmentation Agree

Disagree
Neither

Oral wound healing Agree
Disagree
Neither

Tooth loss Agree
Disagree
Neither

* Obtained from Fisher’s exact test (p<0.05).

TABLE 3: Oral Health Impact Profile-14 and subscale scores according to periodontal status.

Periodontitis Gingivitis Gingivitis on reduced periodontium
Mean+SD Mean+SD Mean £SD p value*

Functional limitation

Psychological discomfort

Psychological disability

Handicap 1.3+1.8 0.8+1.3 0.7+1.4 0.116

*Obtained from Kruskal-Wallis test (p<0.05); SD: Standard deviation; OHIP-14: Oral health impact profile-14.
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patient’s awareness of the periodontal and oral effects
of smoking is essential.

In our study, most of the participants were aware
of the all adverse oral effects of smoking. However,
fewer of the participants were aware of the effects of
smoking on periodontal and implant treatments. Ter-
rades et al. suggested that smokers were less likely
than non-smokers to be aware of the impact of smok-
ing on gum disease and wound healing.'® Most of the
participants in that study indicated that smoking
could cause bad breath (95%) and teeth staining
(96.9%). This is in accordance with the findings of
our study (Table 2). Furthermore, Lung et al. reported
that 78% of their total sample were aware that smok-
ing negatively impacts health; however, smokers
(75%) were significantly less likely than non-smok-
ers (80%) to be aware of the negative effect of smok-
ing on oral health.!” We also found that non-smokers
were more likely than smokers to be aware of the im-
pact of smoking on oral health, specifically gingival
pigmentation, taste alteration, poorer wound healing,
oral cancer, and the success of periodontal and im-
plant therapy. Non-smokers are generally more aware
of these harmful effects of smoking on oral and peri-
odontal health than smokers. This suggests that non-
smokers may be more health-conscious than
smokers, and therefore less likely to start smoking in
the future.'’

A recent systematic review concluded that peri-
odontal disease may affect OHRQoL.* Karaaslan et
al. reported that OHRQoL was lower at higher stage
and grade of periodontitis.?® In our study, the total
OHIP-14 scores were not significantly different
among gingivitis, gingivitis on reduced periodontium
and periodontitis groups. In addition, stage and grade
of periodontitis were not significantly associated with
total OHIP-14 scores. The lack of a significant dif-
ference may be due to the limited sample size in our
study. In addition, OHRQoL is a subjective phe-
nomenon that can be affected by many confounding
factors, including demographic and socioeconomic
characteristics, oral hygiene behaviors, smoking sta-
tus, dietary habits, difficulties in speaking and chew-
ing, systemic diseases.”’

Smoking is acknowledged as one of the leading
causes of death in the world and there is an increas-
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ing awareness of the role of cigarette consumption in
oral health problems such as periodontal disease and
oral mucosal lesions.”® Smoking is a major risk fac-
tor in the progression and severity of periodontal dis-
eases and poor treatment outcomes.” Therefore,
smoking cessation has crucial importance in medical
and oral health. The dentists are more frequently in
contact with the general population and they can
clearly show the visible oral effects of smoking to
their patients, which highlights the role of dentists in
smoking cessation.*

As aresult, in the present study, smokers have as
much awareness as non-smokers and ex-smokers
about the negative effects of smoking on oral health.
The reason for this finding may be due to the major-
ity of the study population has a high education
level.*! Nevertheless, dentists should inform all pa-
tients about the impacts of smoking on oral health,
regardless of whether they are smokers, non-smok-
ers, or ex-smokers. It has been reported that dental
health professionals play an active role in smoking
cessation support.>?

The fact that data related to systemic diseases
and parameters such as body mass index were not
included within the scope of the purpose of this
study may be considered as a limitation. Different
results can be obtained in studies examining the ef-
fects of smoking on the progression of periodontal
diseases in patients with various systemic diseases
and/or conditions. Due to the cross-sectional design
of the study, when patients with periodontitis were
classified according to stage and grade, the insuffi-
cient number of patients, especially in Stage I and
Grade a groups, may be regarded as another limita-
tion.

According to new periodontal disease classifi-
cation, smoking can modify the grade of periodonti-
tis and is a significant risk factor for periodontitis.*?
For this reason, it is important to raise patient’s
awareness about the negative effects of smoking on
oral health. However, studies evaluating the impact of
periodontal disease on OHRQoL and awareness of
the effect of smoking on oral health in patients who
are diagnosed based on the new periodontal disease
classification are quite limited.
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I CONCLUSION

The patients in this study had a general knowledge
about the oral health impacts of smoking. The rela-
tionship between smoking and oral cancer, impaired
wound healing, and failure of periodontal/implant
therapy was less known. Dentists should explain to
all their patients the adverse outcomes of smoking,
recommend cessation programs to smokers and show
the visible effects of smoking in the mouth.
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