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ABSTRACT

انتشار وعالقة االستجابة للجرعة اللتهاب  األهداف:  حتديد مدى 
اللثة املزمن بني املدخنون في باكستان.

يبحثون  مشاركني  بني  املستعرضة  الدراسة  هذه  أجريت  الطريقة:  
واألسنان،  للطب  كراتشي  كلية  في  لألسنان  الصحية  الرعاية  عن 
كراتشي، باكستان. بلغ عدد املشاركني ٤٤٣ متوسط   العمر 44.3 
) ± 6.5 ( وذلك خالل الفترة من  أبريل 2011 إلى ديسمبر 2011 
بلغت نسبة الذكور %64.7  واألناث %35.2. وقد أجريت مقابالت 
األسنان.  صحة  وعادات  الدميوغرافية  البيانات  حول  املشاركني  مع 
اعتبرنا املشاركني الذين يعانون من التهاب اللثة املزمن تراوحت بني 
5.5 ملم جيوب عميقة.  5.5-3.5 ملم جيوب ضحلة، وأكثر من  
التكراري  التوزيع  باستخدام  املشاركني  بيانات  بتقييم  كذلك  قمنا 
للبيانات  املعياري(  )االنحراف  احلسابي  واملتوسط  املبوبة  للبيانات 

املستمرة.

%55.1  وغير  املدخنني  بلغت نسبة  443 مشارك  النتائج: من بني 
إحصائي  بشكل  التدخني  ارتبط  التوالي.  على   44.9% املدخنني 
يقدر  التعليم.  مستوى  وانخفاض  الذكوري،  واجلنس  بالشباب، 
معدل انتشار التهاب اللثة املزمن لدى املدخنني %81.6. كما انتشر 
التهاب اللثة وحدته بني املدخنني بشكل مرتفع مقارنة مع املدخنني 
بشكل متوسط وخفيف. يصور منوذج متعدد املتغيرات غير املعدل 

أن املدخنون معرضني 3.5 مرة اللتهاب اللثة املزمن.

اخلامتة: انتشر التهاب اللثة املزمنة بشكل أعلى بني املدخنني . كما 
أكثر  بشكل  عرضة  مرتفع  بشكل  املدخنون  أن  الدراسة  اظهرت 

لإلصابة بالتهاب اللثة .

Objectives: To determine the prevalence and dose-
response relationship of chronic periodontitis among 
smokers in Pakistan.

Methods:  This is a cross-sectional study among 
participants seeking dental care in Karachi Medical 
and Dental College, Karachi, Pakistan. A total of 443 
participants with a mean age of 44.3 (±6.5) participated 
in the study from April 2011 to December 2011. Males 

comprised 64.7%, and females comprised 35.2%. 
Participants were interviewed on social demographics 
and oral habits. Participants with shallow pockets 
(3.5-5.5 mm) and deep pockets (>5.5 mm) were 
considered suffering from chronic periodontitis. The 
characteristics of participants were assessed using 
frequency distribution for categorical variables and mean 
(standard deviation) for continuous variables. 

Results: Among 443 participants, smokers were 
distributed as 55.1% and non-smokers as 44.9%. 
Smoking was found to be significantly related to 
young adults (p<0.007), male gender (p<0.001), and 
lower education level (p<0.01). Overall prevalence of 
chronic periodontitis among smokers was estimated at 
81.6%. Heavy smoking was found to have significantly 
high prevalence (p<0.001) and severity (p<0.001) of 
periodontitis as compared with moderate and light 
smokers. The multivariate unadjusted model depicted 
3.5 times higher risk of chronic periodontitis among 
smokers (p<0.001).

Conclusion: Chronic periodontitis had a high prevalence 
among smokers. Heavy smoking was found to have a 
higher risk for having periodontitis.
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Tobacco smoking is a global health issue. In 2010, 
tobacco smoking was considered as a leading risk 

factor for the global burden of diseases.1 It is expected 
that by 2030, tobacco smoking will increase annual 
mortality rates to 8.3 million.2 In Pakistan, the prevalence 
of tobacco smokers is estimated as 31.5%.3 It has been 
associated as a risk factor for various systemic diseases 
including chronic periodontitis.4 Chronic periodontitis 
is a recognized global public health problem. The 
worldwide prevalence of periodontal disease in the 
general adult population is 30-35%.5 According to 
WHO estimates, the prevalence of chronic periodontitis 
estimates in the Pakistani population is 30%.5 Chronic 
periodontitis is a result of the interplay between bacterial 
challenge and host immune response.6 Dental plaque 
is the main etiological factor for periodontal disease, 
which together with inflammatory and immunological 
response causes damage to the periodontal tissues.7 

Furthermore, chronic periodontitis is found associated 
with several predisposing and modifying factors like 
local tooth factors, stress, low social, economic status, 
systemic diseases, alcohol and smoking.8 Smoking is 
a potential modifying factor for periodontal disease.9 

Smoking affects by causing upheld host immune 
response, through alteration in neutrophil function, 
antibody production, fibroblast activities and vascular 
factors and inflammatory mediators production.10 

Several studies have demonstrated epidemiological and 
biological plausibility between smoking and chronic 
periodontitis.11-13 Epidemiological studies provide 
evidence that smoking has a negative impact on 
periodontal health.14 The United States (US), National 
health and Nutrition Examination Survey (NHANES 
III)14 reported 41.9% of periodontitis was attributed to 
smoking, and 10.9% to former smoking. Considering 
these findings, we can concur that smoking is a 
potential risk factor for periodontitis, and its increase 
dosage and intensity could be a risk factor for worsened 
periodontal health. Hence, the current study aims to 
determine the prevalence of chronic periodontitis in the 
Pakistani population, and also to determine the dose 
response relationship between smoking and chronic 
periodontitis. 

Methods. This cross-sectional study was carried out 
in adult population visiting the Dental Hospital, Faculty 

of Dentistry, Karachi Medical and Dental College, 
Karachi, Pakistan. The target population was general 
adult population, aged >18 years. The participants of 
the study were recruited using a randomized sampling 
technique, using the frame based on registration number. 
Informed consent was obtained from the participant 
after explaining the nature of the study, including the 
associated potential benefits and the drawbacks. The 
Medical Ethics Committee of the Faculty of Dentistry, 
Karachi Medical and Dental College approved the 
study. The study protocol was designed in compliance 
with the Declaration of Helsinki. 

The inclusion criteria included participants 
≥18 years of age. Exclusion criteria were as follows: 
participants who had received periodontal treatment 
in the last 4 months, participants on antibiotics within 
the past 4 months. Also, participants were excluded 
if they were pregnant women and lactating mothers, 
mentally handicapped, or on prophylactic antibiotics, 
or systemic/topical steroidal anti-inflammatory drugs 
for the last 4 months. Based on fulfilment of inclusion 
and exclusion criteria, participants were invited to 
participate in the study. All participants underwent 
an interviewed questionnaire and clinical periodontal 
assessment.

There were 3 calibrated interviewers, which 
interviewed the participants on social demographic 
characteristics, oral health behavior, and habits of 
smoking. The smokers were subcategorized into 
2 categories based on the frequency of cigarettes 
consumed per day, namely, heavy smokers (≥5 cigarettes 
per day) and light/moderate smokers (<5 cigarettes per 
day). The medical history was obtained, which helped 
in precluding of participants based on exclusion criteria. 
After the interview, participants underwent clinical 
periodontal examination. 

The clinical examination was conducted by 3 
calibrated qualified trained dentists, with inter (kappa 
scores of 0.82) and intra examiner reliability (kappa 
scores of 0.85). The oral examination was carried out on 
an equipped dental unit with an adequate light source. 
No radiographs were obtained. A basic periodontal 
examination (BPE) was carried out for the periodontal 
screening of all participants. Examination of all 
permanent fully erupted teeth was carried out excluding 
the third molars. For periodontal assessment using basic 
periodontal examination, the mouth was divided into 
6 sextants. The WHO probe with calibrated markings 
(Hu-Friedy Mfg. Co. Inc., Chicago, IL, USA) was 
used for measurement. Basic periodontal examination 
is an important tool in the periodontal screening of 
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participants in epidemiological surveys, with a scoring 
system as shown in Table 1. The current study classified 
the BPE scores in 2 categories: i) no periodontitis (score 
0, 1, or 2) and ii) chronic periodontitis (score 3 or 4).

Statistical analysis was carried out using the 
Statistical Package for Social Sciences Software Version 
22, (Armonk, NY: IBM Corp). The characteristics of 
participants were assessed using frequency distribution 
for categorical variables and mean (standard deviation) 
for continuous variables. The Chi-square test was used 
to estimate the relationship between smoking status 
and intensity of smoking (heavy smokers versus light/
moderate smokers) in relation to chronic periodontitis. 

Multivariate regression models were used to estimate 
risk association between smoking status of participants 
and number of cigarettes smoked per day in relation to 
chronic periodontitis. Following is the equation used to 
define multivariate logistic regression.

Results. The current study constituted of a total 
of 443 participants, with a mean age of 44.3 (±6.5), 
distributed as smokers (55.1%) and non-smokers 
(44.9%). Almost half of the studied population were 

Table 2 - Distribution of Pakistani participants among the smoker and non-smoker groups.

Social-demographic 
characteristics

Distribution of participants
n  (%)

Participants
N=443

Smokers
n=244

Non-smokers
n=199

Chi-square 
test

p-value

Age
18-34
35-59
>60 

198 (44.6)
169 (38.1)
76 (17.2)

124 (50.8)
78 (32.0)
42 (17.2)

74 (37.2)
91 (45.7)
34 (17.1)

0.007

Gender
Male
Female

287 (64.8)
156  (35.2)

191 (78.3)
53 (21.7)

96 (48.2)
103 (51.8)

<0.001

Ethnic group
Mohajir
Sindhi
Punjabi
Pathan

245 (55.3)
70 (15.8)
93 (21.0)
35   (7.9)

129 (52.9)
27 (11.1)
60 (24.6)
28 (11.5)

116 (58.3)
43 (21.6)
33 (16.6)
 7   (3.5)

0.002

Level of education
Primary
Secondary
Tertiary

128 (29.0)
195 (44.0)
120 (27.1)

77 (31.6)
92 (37.7)
75 (30.7)

51 (25.6)
103 (51.8)
45 (22.6)

0.01

Diabetes mellitus
Yes
No

247 (55.8)
196 (44.3)

145 (59.4)
99 (40.6)

102 (51.3)
97 (48.7)

<0.08

Chronic periodontitis
Yes (BPE 3 or 4)
No

310 (70.0)
133 (30.0)

199 (81.6)
45 (18.4)

111 (55.8)
88 (44.2)

<0.001

BPE - basic periodontal examination, p-value (significance level)

Table 1 - Classification of basic periodontal examination in 443 participants.

Code Interpretations

0 No pockets >3.5 mm, no calculus/overhangs, no bleeding after probing (black band completely visible) healthy

1 No pockets >3.5 mm, no calculus/overhangs, bleeding after probing (black band completely visible)

2 No pockets >3.5 mm, but supra- or subgingival calculus/overhangs (black band completely visible) 

3 Probing depth 3.5-5.5 mm (black band partially visible, indicating pocket of 4-5 mm)moderate

4 Probing depth >5.5 mm (black band entirely within the pocket, indicating pocket of 6 mm or more) severe

x Not recorded/excluded
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young adults (18-34 years). Males were predominant 
and more than 55% of the participants belonged 
to the Mohajir ethnicity, approximately 70% of the 
participants had secondary education. Diabetes mellitus 
(DM) has a prevalence of 55.7%. Seventy percent of 
the participants suffered from chronic periodontitis 
(Table 2). Table 2 shows the distribution of participants 
among smoking and non-smoking group. Based on 
smoking habit, approximately 50% were young adult’s 
smokers. The male gender, Mohajir ethnic group, 
and DM had a higher prevalence of smoking habit. 
Prevalence of chronic periodontitis was estimated to be 
almost 82% among smokers, and 56% in non-smokers 
(Table 2).

Table 3 shows the prevalence and severity of chronic 
periodontitis to numbers of cigarettes consumed per 
day. Heavy smokers were associated with increased 
burden of chronic periodontitis (96.7%) as compared 
with moderate/light smokers (66.1%). The intensity 
of cigarettes smoked was found significantly related to 
increased prevalence of chronic periodontitis (p<0.001). 
Furthermore, the severity of chronic periodontitis was 
significant among heavy smokers (p<0.002). Multivariate 

logistic regression models were used to evaluate the 
association of chronic periodontitis with smoking and 
frequency of cigarette consumption (Table 4). Model 1 
was an unadjusted model, it showed odds ratio (OR) of 
3.5 (2.2-5.3), which was associated with significantly 
greater risk of having chronic periodontitis as compared 
with non-smokers (p<0.001). Furthermore, increased 
cigarettes consumption, namely, heavy smoking was 
found to have higher OR 2.2 (1.2-4.1) of having 
chronic periodontitis (p<0.001). Model 2 represented 
adjusted models for covariates of age, level of education, 
and DM. Model 2 showed smoking habit (p<0.001) 
and increased cigarette consumption (p<0.001) 
with significantly higher OR (5.3 [3.1-8.8] and 4.1 
[3.2-17.8]) of having chronic periodontitis.

Discussion. Smoking is a recognized public health 
issue. The WHO has distinct goals to control the tobacco 
smoking consumption and mortality rates around 
the world. The impact of tobacco smoking is high on 
general and systemic health. In the current study, the 
overall prevalence of smokers in the studied population 
was 55%. Also, approximately 50% of these smokers 

Table 4 - Multivariate regression models of association of chronic periodontitis and smoking.

Variables Chronic periodontitis
OR (95% confidence intervals)

Model 1* P-value Model 2# P-value

Smokers
Yes
No

3.5 (2.2-5.3)
1 (Reference)

<0.001
5.3 (3.1-8.8)
1 (Reference)

<0.001

Number of cigarettes smoked
Heavy smoker†

Moderate/light smoker‡ 2.2 (1.2-4.1)
1 (Reference)

<0.001

4.1 (3.2-17.8)
1 (Reference)

<0.001

*unadjusted model, #model 2 adjusted for age, level of education and diabetes mellitus, 
†≥5 cigarettes/day, ‡<5 cigarettes/day, OR - odds ratio

Table 3 - Number of cigarette consumed and its relationship to prevalence and severity of chronic 
periodontitis.

Variable Smokers n (%) P-value

Heavy smokers*

n=123
Light/moderate 
smokers† n=121

Chronic periodontitis (BPE 3 or 4)
No Periodontitis (BPE 0,1 and 2)

119 (96.7)
4   (3.3)

80 (66.1)
41 (33.9)

<0.001

Severity 
Healthy (<3.5 mm) 4   (3.3) 41 (33.9)

0.002

Moderate periodontitis (3.5-5.5 mm) 55 (44.7) 42 (34.7)

Severe periodontitis (>5.5 mm) 64 (52.0) 38 (31.4)
*≥5 cigrattes/day, †<5 cigrattes/day, BPE - basic periodontal examination, p-value (significance level)
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were young adults. The rampage of smoking habits 
could be improved by implementation of laws, which 
bans media advertisement for promoting smoking 
and a ban on smoking in public places. Smoking is 
a potential risk factor for various systemic diseases 
including periodontal disease.15,16 Previous studies16,17 

demonstrated a significant biological plausibility on 
the relationship of smoking and periodontal disease. 
However, there is a gap in relation to dose response of 
smoking and periodontal disease. The present study 
provided convincing evidence on smoking and chronic 
periodontitis association in the Pakistani population, 
with the prevalence of chronic periodontitis at 81.6% 
among smokers. This prevalence of chronic periodontitis 
is twice that of the general adult population worldwide, 
and that reported previously in Pakistan.5 Similar 
findings were reported in the Brazilian population,18 
where smoking was found to have a significantly higher 
prevalence of chronic periodontitis as compared with 
non-smokers. A study in the Mexican populations also 
demonstrated significantly high prevalence of chronic 
periodontitis among smokers.19 The high prevalence of 
chronic periodontitis in previous studies could be due to 
upheld host response associated with smoking, resulting 
in an alteration in neutrophil function, antibody 
production, fibroblast activities, vascular factors and 
inflammatory mediator production.11

The current scenario depicted the significant 
relationship between chronic periodontitis and 
frequency of cigarettes smoked per day (p<0.001). This 
finding is in line with Susin et al’s18 study that showed 
a higher prevalence of chronic periodontitis in heavy 
smokers as compared with light/moderate smoker. 
Previous study20  shows increased duration, and intensity 
of smoking is known to be related to increased severity 
of periodontal disease. Hence, speculation can be made 
that the increased frequency of smoking is associated 
with a disturbance in cellular and humoral immune 
response and deterioration of periodontal health. 

In the present study, smokers were found to have  
a significantly higher risk association with chronic 
periodontitis (p<0.001). This association confirms the 
association of smoking and chronic periodontitis in the 
Pakistani population, comparable to that reported in 
previous studies.18,21 Also, the unadjusted and adjusted 
models showed heavy smoking as a potential risk factor 
for chronic periodontitis. This finding is in accordance 
with Susin et al’s18 study that reported heavy smokers 
with a greater risk of chronic periodontitis as compared 
with moderate/light smokers and non-smokers. Similar 
demonstrations were made in previous studies,22-24 

showing a positive association between smoking 

and periodontitis. This may be due to the long-term 
exposure of periodontal tissues to tobacco smoking, 
which induces a host inflammatory response, resulting 
in deterioration of periodontal tissues and bone loss.25-27 

Study limitations.  Firstly, this study was a cross-
sectional study, which decreases the ability to develop 
a causal relationship between smoking and chronic 
periodontitis. The design limits our ability to assess 
the association of chronic periodontitis and smoking, 
which can be better carried out with longitudinal 
cohort studies. Secondly, the current study employed 
BPE as a screening measure to define periodontal 
disease, which is relative to estimate rather than a true 
prevalence of chronic periodontitis. Hence, future 
studies are advised to use full-mouth periodontal 
examination with measures of probing pocket depth 
and clinical attachment loss to measure the true burden 
of periodontal disease. Also, it is advised to carry out 
longitudinal cohort studies among smokers to better 
understand its role in progression of periodontal disease.

In conclusion, smoking was found to be a potential 
risk factor for chronic periodontitis. Smoking is found 
to be a deteriorating factor for periodontal health 
affecting overall quality of life and the well-being of 
an individual. Hence, it is advised to clinicians and 
dental professionals for educate their patients in terms 
of potential hazards of smoking to their general and oral 
health. Also, implementation of smoking cessation and 
preventive programs could help improve the oral and 
overall health of an individual.
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evidence, recommendations and validation. If it is adapted, authors should include 
the source, how, and why it is adapted? The guidelines should include not more 
than 50 references, 2-4 illustrations/tables, and an algorithm.
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