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Introduction

Though the tobacco consumption habits among the Indian 
population have been reported to be decreasing, statistics 
relating to the prevalence of  tobacco use confirm that more 

than one‑quarter of  the nation’s populace still consume tobacco 
in one form or the other. Khaini and Beedi are among the 
most commonly used smokeless and smoke forms of  tobacco 
used in India, respectively. Clear gender variations are seen 
in the adoption of  this deleterious habit, with 42.4% of  men 
and 14.2% of  women reporting the use of  tobacco. There are 
statewide variations in the prevalence of  tobacco consumption 
with Andhra Pradesh (20%) demonstrating considerably lesser 
prevalence compared to the national average (28.6%).[1] It is 
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AbstrAct

Introduction: Though the negative influence of tobacco consumption on the periodontal status of an individual is established, 
the magnitude of this association based on the type of tobacco used is seldom investigated. Aim: The aim of this study is to 
check the differences in the periodontal status of individuals based on their current tobacco consumption status and type of 
tobacco consumption. Materials and Methods: This study was conducted among subjects attending a teaching dental institution 
in Andhra Pradesh. Subjects were divided into three groups based on their current tobacco consumption status. The following 
parameters were recorded after examination by two calibrated investigators: number of sites with bleeding on probing; number 
of teeth with periodontal pockets; number of teeth with clinical attachment loss of ≥5 mm; number of teeth lost. SPSS version 20 
software was used to analyze the data. Results: While current users demonstrated poor periodontal status than the former and 
nonusers, there was a significant difference in periodontal health between former users and nonusers in all the study parameters 
except the mean number of teeth lost. Among current users, the mean percentage of sites with bleeding and attachment loss >5 mm 
were found to be least among smokers compared to tobacco chewers and those who consume both smoke and smokeless forms of 
tobacco. Conclusion: The study confirms the negative influence of tobacco consumption on periodontal health and also establishes 
the increased destruction of clinical attachment levels among tobacco chewers compared to smokers.
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an established fact that the incidence of  tobacco use is higher 
among people belonging to lower socioeconomic strata and 
a cyclical relationship has been reported between tobacco 
consumption by poorer sections and further deterioration of  
their socioeconomic status owing to the negative health‑related 
consequences of  tobacco use which include coronary artery 
disease, emphysema, chronic bronchitis, peptic ulcer, lung, oral 
cavity, and gastrointestinal tract cancers.[2,3] Periodontal diseases 
refer to the disintegration of  connective tissue that anchors the 
tooth and could result in tooth mortality. Poor periodontal health 
is one of  the many adverse health consequences of  tobacco 
use which did not receive enough emphasis, especially in light 
of  the significant negative effect of  periodontal diseases on the 
quality of  life of  the affected.[4] It is this increased incidence 
of  periodontal diseases among tobacco users that offers an 
opportunity for the oral health care professionals to inquire 
about the tobacco consumption habits of  their patients, discuss 
with them the deleterious effects of  tobacco, and motivate them 
towards quitting the habit.[5]

Despite the high self‑reported rate of  attempting to quit the 
habit, the majority of  people, who attempt quitting, resume 
using tobacco due to a variety of  reasons.[6] The poor supporting 
environment is one of  the major reasons which preclude an 
individual from quitting the habit of  tobacco use. Previous 
studies highlighted the socioeconomic inequalities in the success 
of  quit attempts, with people belonging to poorer socioeconomic 
strata being less successful.[7] Considering the fact that oral health 
care services at dental institutions are more commonly utilized 
by economically disadvantaged sections and the inextricable 
association between tobacco use and negative oral health 
outcomes. Ministry of  Health and Family Welfare, Government 
of  India in collaboration with various stakeholders including 
Dental Council of  India published a book “Establishment of  
Tobacco Cessation Centers in Dental Institutes—An Integrated 
Approach in India—Operational Guidelines 2018.”[8] All the 
dental institutions in the country have been directed to establish 
tobacco cessation clinics following the aforementioned directives, 
and it was noted by the council that 12 dental institutions have 
not established tobacco cessation centers as directed, as on 27th of  
September, 2019.[9] In this context, it becomes important to just 
not to assess the association between tobacco use and periodontal 
disease but to establish the magnitude of  influence of  tobacco 
on periodontal status of  an individual based on the type of  use 
to better get informed and motivate the subjects with tobacco 
consumption habit towards quitting.

Materials and Methods

This cross‑sectional study was conducted among subjects 
attending the outpatient department of  a teaching dental 
institution in coastal Andhra Pradesh. The teaching dental 
institution serves a huge demographic and people from different 
socioeconomic strata. The study protocol was approved by the 
institutional ethical committee (2_IEC‑KIMS‑19) and informed 
consent was obtained from all the study participants before the 

clinical examination. The sample size was determined to be 98 
in each group using G*power 3.1.9.2 software and 100 subjects 
were included in each of  the three study groups. The three study 
groups are as follows: current tobacco users who reported use 
of  100 cigarettes or other smoking forms of  tobacco in their 
lifetime and are currently smoking every day or some days and/or 
chewing tobacco products at least 20 times in their life and are 
currently chewing tobacco products every day or some days; 
former tobacco users who reported use of  100 cigarettes or other 
smoking forms of  tobacco in their lifetime and had quit smoking 
at the time of  the study and/or chewing tobacco products at least 
20 times in their life and had quit chewing tobacco products at 
the time of  the study; and nonusers who had never smoked or 
chewed tobacco products in their life or who reported use of  less 
than 100 cigarettes or other smoking forms of  tobacco and less 
than 20 times use of  chewing tobacco products.[10,11] The intention 
of  the investigators was to recruit current users first and then 
identify the age and gender‑matched subjects in the former user 
and nonuser groups. However, since none of  the subjects in the 
current user group were females, there was no question of  gender 
matching and subjects were only matched on their age. The study 
was conducted from February 2019 to July 2019. All the subjects 
underwent an interview seeking information about oral hygiene 
practices, systemic health, followed by a clinical examination to 
record the following parameters: number of  sites with bleeding 
on probing; number of  teeth with periodontal pockets; number 
of  teeth with clinical attachment loss of  ≥5 mm; number of  
teeth lost. Two investigators participated in the data collection 
process. The intraclass correlation coefficient values for the 
two examiners ranged from 0.89 to 0.94 for various parameters 
demonstrating a good interexaminer reliability. The data were 
analyzed using Statistical Package for Social Sciences (SPSS) 
version 20 software (IBM SPSS Statistics for Windows version 20, 
Armonk, NY, USA). One way analysis of  variance with Tukey’s 
post‑hoc tests and Chi‑square test were used to analyze the data.

Results

The mean age of  the study participants was 52.13 years with 
a standard deviation of  10.82. Current users were observed to 
be older compared to former users and nonusers. There was a 
significant difference in the recorded clinical parameters between 
the three study groups [Table 1]. While current users demonstrated 
poor periodontal status than the former and nonusers, there was 
a significant difference in periodontal health between former 
users and nonusers in all the study parameters except the mean 
number of  teeth lost. Gingival recession was documented to 
be more common among current users. Pairwise comparisons 
revealed significant differences among all possible pairs in the 
clinical parameters considered with current users having poor 
periodontal status than former users and nonusers [Table 2]. The 
only exception was the lack of  difference in the mean number 
of  teeth lost between former users and nonusers. When the 
current users were stratified based on the type of  tobacco use, a 
significant difference was observed between these groups with 
regard to the mean percentage of  sites with a bleeding, mean 
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number of  teeth with periodontal pockets, and the mean number 
of  teeth with attachment loss greater than 5 mm. There was no 
significant difference in the number of  teeth lost based on the 
type of  tobacco use [Table 3]. Multiple pairwise comparisons 
revealed that tobacco chewers had a higher mean percentage 
of  bleeding sites compared to smokers and those who reported 
using both smoking and smokeless tobacco forms. Participants 
who reported the use of  both smoking and smokeless forms 
of  tobacco were observed to be having more attachment loss 
compared to exclusive chewers and smokers [Table 4]. Graphical 
representation of  the differences in clinical parameters between 
current and former tobacco users, non users was provided in 
Figure 1. Figure 2 shows the differences in clinical parameters 
among current tobacco users based on the type of  tobacco use.

Discussion

In light of  the established association between periodontal status 
and the systemic health of  an individual, it is understood that 
tobacco consumption deteriorates systemic health both directly 
and in an indirect manner, with poor periodontal status assuming 
a mediating role. Primary care physicians and oral health care 
professionals play a key role in advising and supporting the 
subjects in the process of  quitting tobacco. Also, oral health 
is increasingly being emphasized as an essential component 

of  primary care.[12] Often oral health care facilities serve as the 
primary contact points for people in the diagnosis of  chronic 
conditions and in engaging the subjects to seek requisite medical 
care.[13] Literature suggests that dentists administering an efficient 
tobacco cessation program could achieve a 10–15% quit rate 
in a year.[14] In this context, oral health care professionals are 
expected to play a key role in improving the health status of  
the communities they are serving in, by proactively involving in 
tobacco cessation counseling.[15]

It is unfortunate that the habit of  tobacco consumption is on 
the rise in developing nations.[16] The acquisition of  tobacco 
chewing habits in different forms is more alarming. In the present 
study, it was found that 82% of  the current tobacco users have 
tobacco chewing habits, while 49% reported using smoking 
forms of  tobacco. These numbers are in accordance with the 
Global Adult Tobacco Survey 2016–17 data.[1] The reasons 
for increasing the use of  smokeless forms of  tobacco are the 
relatively cheaper cost of  these products and less revealing the 
nature of  their use compared to smoking.[16] The study results 
reinforce the negative influence of  tobacco use on periodontal 
status. Though there are numerous studies evaluating the impact 
of  tobacco use on the periodontal health of  an individual, this 
is one of  the first studies which attempted to comprehensively 
document periodontal status by considering different clinical 

Table 1: Comparison of clinical parameters between the three study groups
Parameter Group n Mean±SD Between group sum of  squares Mean square F P
% of  bleeding sites Current user 100 25.1±5.34 4337.247 2168.62 72.685 0.001*

Former user 100 21.03±6.46
Nonuser 100 15.8±4.38

Mean number of  sites with periodontal pockets Current user 100 5.37±3.16 534.32 267.16 35.55 0.001*
Former user 100 3.95±2.98
Nonuser 100 2.11±1.89

Number of  sites with attachment loss ≥5 mm Current user 100 7.32±3.43 1187.94 593.97 84.94 0.001*
Former user 100 4.4±2.49
Nonuser 100 2.48±1.72

Number of  teeth lost Current user 100 4.8±2.57 331.74 165.87 36.53 0.001*
Former user 100 2.79±2.02
Nonuser 100 2.4±1.7

One way ANOVA; P≤0.05 considered statistically significant; *denotes statistical significance

Table 2: Multiple pairwise comparisons of the clinical parameters between the study groups
Parameter Reference Group Comparison Group Mean difference P
% of  bleeding sites Current user Former user 4.07 0.001*

Nonuser 9.29 0.001*
Former user Nonuser 5.22 0.001*

Mean number of  sites with periodontal pockets Current user Former user 1.42 0.001*
Nonuser 3.26 0.001*

Former user Nonuser 1.84 0.001*
Number of  sites with attachment loss ≥5 mm Current user Former user 2.92 0.001*

Nonuser 4.84 0.001*
Former user Nonuser 1.92 0.001*

Number of  teeth lost Current user Former user 2.01 0.001*
Nonuser 2.4 0.001*

Former user Nonuser 0.39 0.4
Tukey’s post hoc tests; P≤0.01 considered statistically significant; *denotes statistical significance
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parameters. It was identified in the present study that current 
users have a significantly higher percentage of  sites with bleeding 
compared to former users and nonusers. Among current users, 
exclusive smokers had the least incidence of  gingival bleeding. 
These results are in compliance with those reported by Gautam 
et al.[17] and Feldman et al.[18] The possible reason for this finding 
is the inhibitory effect of  nicotine, one of  the many harmful 
by‑products of  tobacco smoke, on the manifestation of  the early 
signs of  periodontal disease, because of  its local vasoconstrictive 
action.

The observation made in the present study that current users 
have a significantly higher number of  teeth with periodontal 
pockets is inconsistent with the studies done by Gautam et al.[17] 
Akaji et al., and[19] Katuri et al.[20] Among current users, chewers 
demonstrated a significantly higher number of  teeth with 
periodontal pockets which are in accordance with the studies 
conducted by Robertson et al.[21] and Chu et al.[22] It was observed 
in this study that the number of  teeth with attachment loss greater 
than 5 mm was more in those participants who reported the 
use of  both forms of  tobacco compared to exclusive smokers 
and chewers. This is in accordance with the studies reported by 

Table 3: Comparison of clinical parameters among current users based on the type of use
Parameter Group n Mean±SD Between group sum of  squares Mean square F P
% of  bleeding sites Chewer 51 28.1±4.006 1227.18 613.59 37.96 0.001*

Smoker 18 18.78±2.88
Both 31 23.83±4.56

Mean number of  sites with periodontal pockets Chewer 51 6.33±3.36 99.13 49.56 5.37 0.06*
Smoker 18 4.19±2.84
Both 31 4.67±2.52

Number of  sites with attachment loss ≥5 mm Chewer 51 7.29±3.6 29.04 14.52 1.23 0.04*
Smoker 18 6.27±3.49
Both 31 7.74±3.29

Number of  teeth lost Chewer 51 4.88±2.71 11.05 5.52 0.82 0.4
Smoker 18 4.11±1.99
Both 31 5.06±2.64

One way ANOVA; P≤0.05 considered statistically significant; *denotes statistical significance

Table 4: Multiple pairwise comparisons of the clinical parameters among current users based on the type of use
Parameter Reference group Comparison group Mean difference P
% of  bleeding sites Chewer Smoker 9.32 0.001*

Both 4.25 0.001*
Smoker Both −5.06 0.001*

Mean number of  sites with periodontal pockets Chewer Smoker 1.67 0.038*
Both 2.14 0.071

Smoker Both 0.47 0.85
Number of  sites with attachment loss ≥5 mm Chewer Smoker 1.02 0.046*

Both −0.45 0.83
smoker Both −1.47 0.04*

Tukey’s post‑hoc tests; P≤0.01 considered statistically significant; *denotes statistical significance
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Figure 1: Bar chart showing the differences in clinical parameters 
between the study groups
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Figure 2: Bar chart showing differences in clinical parameters based 
on the nature of tobacco use
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Katuri et al.,[20] Monten et al.,[23] Amarasena et al.,[24] and Mittal 
et al.[25] Verma et al.[26] reported greater attachment loss among 
tobacco chewers in a study conducted among gutkha chewers in 
the Delhi NCR region. The rational explanations for the more 
severe destruction of  periodontal attachment apparatus among 
subjects consuming smokeless tobacco forms are manifold. Few 
justifications in this direction could be comparatively high blood 
nicotine levels among chewers than smokers, mechanical injury 
and irritation caused by holding smokeless forms of  tobacco in 
close proximity to the gingival tissue, and higher incidence of  
gingival hyperemia among chewers caused by the aggravation 
of  inflammatory reactions by smokeless tobacco.[26] The results 
from this study inform the oral health care professionals 
about the form‑dependent association between tobacco and 
periodontal health and help them better play their roles in the 
arena of  primary health care. There is a necessity for these care 
providers to undergo training on tobacco cessation counseling, 
since the majority of  tobacco users already know the negative 
influence of  tobacco on oral and general health, and it is not 
only the knowledge that needs to be shared but also the attitude 
that needs to be changed.[27,28]

Conclusion

The study confirms the negative influence of  tobacco 
consumption on periodontal health and also establishes the 
increased destruction of  clinical attachment levels among tobacco 
chewers compared to smokers. In light of  the proven negative 
association between periodontal disease and systemic health of  an 
individual, these findings give a heads up for the dental fraternity 
to get more actively involved in tobacco cessation counseling 
and directly participate in health promotion, in general, and oral 
health promotion in particular.
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