
ABSTRACT: 

To assess periodontal status and elucidate the relationship among socioeconomic position (SEP), plaque 

accumulation, tobacco habits, and periodontitis in a representative sample of adult males, aged 35–44 years, 

visiting Ahmedabad Dental College And Hospital. This cross-sectional study was conducted using a stratified 

random sampling technique. A clinical examination by Community Periodontal Index and Plaque Index and a 

self-administered questionnaire were applied. This study presented a potential explanatory pathway for the 

relationship between SEP and severe chronic periodontitis (SCP). Low level of education was proposed as a 

distal determinant, leading to tobacco habit and higher levels of plaque, and finally to SCP.
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Introduction:

Tobacco use is the major cause of many preventable 
chronic diseases which can lead to death. In 2005, 
tobacco use was responsible for more than 5 million 
deaths around the world and this number is 
expected to rise to 10 millions deaths annually by 

[1]2020.  

India is the fourth largest consumer of tobacco in the 
 [2]

world  and third largest producer of tobacco after 
[3]

China and Brazil.  There are about 250 million 
tobacco users in India who account for about 19% of 

[4]
the world's total 1.3 billion users.

India's tobacco problem is made more complex by 
the fact that tobacco is used in various forms in 
different part of country. The prevalence of all types 

[5]of tobacco use among men is about 47%   and , 
among women, smokeless tobacco use varies 

[6]between 0.2% in Punjab and 61% in Mizoram.  
Among school going children 2.7% in Himachal 

[7]
Pradesh to 63% in Nagaland.  In India, at least 
800,000 deaths every year are related to tobacco 

[8]use among them 700,000 is due to smoking.  

Periodontal disease is recognized as one of the 
major and most prevalent oral pathologies 
throughout the world. Severe chronic periodontitis 
(SCP) has been located among 5–20% of most adult 
populations. Periodontal disease can affect the 
quality of life of adults and is associated with both 

[9]dental and systemic ill-health.  The estimation and 
understanding of periodontal disease occurrence in 
a population are regarded as essential for all 
individual and healthcare providers. The wide range 
of periodontal pathologies is affected by a variety of 
factors, including genetics, socio-economic position 

[10](SEP), tobacco habit, oral hygiene, and life style.  
SCP has been found to be related to education as a 
strong SEP indicator. Tobacco smokers have been 

[11]shown to have higher levels of plaque  and tobacco 
is an independent determinant of periodontal 

[12]disease.  

Materials & methods:

The cross-sectional data reported here were 
collected from Ahmedabad Dental College & 
Hospital.  The study protocol was approved by the 
ethical committee of Ahmedabad Dental College & 
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Hospital. The present study population was selected 
using a stratified random sampling technique.

The inclusion criteria were both parents consenting 
to participate, aged 35–44 years, married or living 
together, without any chronic disease, of the 
randomly selected school children. The age range of 
35–44 years old was selected according to the 
recommendation of the World Health Organization 
(WHO) for assessing oral health in the adult 

[13]
population (World Health Organization 1997).

Data were collected through a questionnaire and a 
clinical examination. Socio-demographic data 
included gender, age in years, level of education, 
employment status, and home density is calculated 
through socio-economic scale by Kuppuswamy 
1976. Health behaviour data included tooth 
brushing, use of oral hygiene aids, and history of 
smoking during the last month.

Clinical examinations collected data describing 
plaque levels and periodontal health. Oral hygiene 
was assessed according to the Plaque Index (PlI) of 
Loe & Silness (1963). Periodontal status was 
assessed using the Community Periodontal Index 
(CPI), as recommended by, and according to the 
criteria of, the WHO (World Health Organization 
1997). This index scale is nominal and ordinal: 0) 
health; 1) bleeding; 2) calculus; 3) ''shallow'' 
periodontal pocket of 4–5 mm; 4) ''deep'' 
periodontal pocket above 6 mm; and

5) excluded. The mouth is divided into six sextants 
(tooth numbers: 18– 14, 13–23, 24–28, 38–34, 
33–43, and 44–48) and CPI examines the following 
index teeth: 17, 16, 11, 26, 27, 36, 37, 31, 46, and 47 
(six surfaces of each tooth). For each sextant, the 
worst score was recorded. A sextant is examined 
only if there are two or more teeth present and not 
indicated for extraction. SCP was operationally 
defined as having at least one site with a pocket 
depth of 6mm or more (CPI score=4).

All clinical examinations were carried out by one 
trained dentist, with the aid of a plane mouth mirror 
and a WHO CPI probe in natural light.

Statistical Analysis:

Data were entered into Excel software 2010 and 
then SPSS 17.0 statistical package for analysis. One 
way of analysis of variation (ANOVA) was calculated 

to check the mean difference among groups. Level of 
significance was kept at P<0.05. 

Results:

From both parents & single parent total of 125 
adults, who were invited to participate, the response 
rate in this study was 87%. A total of 108 adults 
agreed to be examined and  to answer the 
questionnaires. The sample comprised of 108 
(100%) males. The mean age was 39.8 years. Among 
the population 20% of smokers 32% of smokeless 
and 48% of adults use both smoking and smokeless 
tobacco. At the age of 13-19 years 56% of adults has 
initiated the tobacco habit at 20-25 years 40% and 
26 to 30 years 4% of adults has initiated tobacco 
habits. Around 66% of  adults use 1-5, 32% uses 5-
10 while only 2% uses more than 10   pouches of 
tobacco or cigarettes or biddies per day. According 
to Kuppuswamy 1998 socio economical status only 
2% are lower class while 26% are upper middle, 
24% are lower middle, 34% upper lower and 14% 
lower class. Among them Upper lower and lower 
class (p<0.001) shows higher plaque score while 
other class have relatively less amount of plaque. 
Among the population 4-5 mm of pocket depth is 
more in upper lower class while more than 6 mm of 
pocket is more in lower class while other sextant is 
relatively healthy. 

Tooth brushing twice per day revealed a higher 
mean number of healthy sextants. Smokers revealed 
a lower mean number of sextants that were healthy 
or bleeding and a higher mean number of sextants 
with calculus or deep pockets. Higher PlI was 
significantly associated with the percentage of 
people

with periodontal pockets (deep or shallow) and 
lower percentages with healthy

or bleeding gums.
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Fig. 1. A pathway model for socio-economic 
position as a distal determinant influencing oral 
health behaviours and affecting periodontal 
outcomes.
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DISCUSSION:

The main result of our study was that the harmful 

effects of smoking on oral health can be seen clearly 

in young adolescents. The result did not come as a 

surprise because data on adults repeatedly 

demonstrated the detrimental effects of smoking on 

the oral cavity and particularly on periodontal 

tissue, which was the focus of the present 

investigation. Hence, the hypothesis of this study 

was confirmed, also when the confounding effects of 

plaque or tooth brushing were adjusted. Tooth 

brushing reduced the values of the periodontal 

indexes. The harmful effects of smoking are not 

limited to periodontal disease but clearly affect the 

oral environment and tissues of the mouth more 

extensively.  It is well known that smoking is the 
[14]

main risk factor for oral cancer.  

The data analyses suggested that low level of 

education was the most distal determinant, leading 

to tobacco smoking and high levels of plaque, both 

significantly associated with SCP. An additional 

pathway of smoking associated with high plaque 

level was also identified. Lower level of education 

was significantly and independently associated 

with SCP. In addition, lower level of education was 

significantly associated with tobacco smoking and 

higher level of plaque. Tobacco smoking was also 

significantly associated with higher levels of plaque. 

Higher level of plaque was significantly associated 

with SCP. 
[15]Kinane  reviewed studies on adolescents 

identifying the risk for periodontal disease. 
[16]Clerehugh et al.  showed in a 5-year longitudinal 

study of 14- to 19- year-olds that progressive sites 

had significantly more plaque, subgingival calculus, 

and gingival inflammation at baseline and 

throughout the study. In their 6-year longitudinal 
[17]

study of 13- to 20-year-olds, Albandar et al.  

showed a significant association between 

subgingival calculus and gingivitis as well as the 

development and progression of clinical AL. (The 

effect of smoking was not observed in these studies, 

whereas in our study it was found to be the 

paramount factor.

CONCLUSION:

This study demonstrated that periodontal status of 

adults in Ahmedabad Dental College and Hospital is 

was relatively good. The level of education was 

associated with periodontal status by way of oral 

health behaviour pathways. Accordingly, low level of 

education was a distal determinant, leading to 

tobacco smoking and higher levels of plaque, and 

finally to SCP. Behaviour variables such as tobacco 

smoking and plaque levels may explain the 

association between level of education and SCP
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Fig: 1 Types of the tobacco habit 

Fig; 2 Age at initiation of tobacco habit:

Fig: 3 Numbers of Pouches/Cigarettes/Bidis  per day:
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Table:1 Comparison between SES and plaque score:  

Socio-economic 
status 

 

n (%) 
 

Mean ± SD 
 

Upper 
 

2 
 

0.7 ± 0.0 
 

Upper Middle 
 

26 
 

0.7 ± 0.35 
 

Lower middle 
 

24 
 

1.3 ± 0.12 
 

Upper Lower 
 

34 
 

1.4 ± 0.19 

Lower 
 

14 
 

2.0 ± 0.07 

F:79.91, df:4/95, p<0.001** 

Table:2 Comparison between SES & Mean no. of sextant with different CPI score 

 

Socio-
economic 

status 

N 
(%) 

CPI 0 
(Healthy) 

CPI 1 
(Bleeding) 

CPI 2 
(Calculus) 

CPI 3 
(Pocket, 
4-5mm) 

CPI 4 
(Pocket, 
> 6mm) 

CPI X 
Extruded 

Upper 2 1.0 ± 0.0 3.0 ± 0.0 1.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 

Upper 
Middle 

26 1.7 ± 1.4 2.2 ± 1.4 1.5 ± 1.5 0.3 ± 1.1 0.1 ± 0.5 0.0 ± 0.0 

Lower 
Middle 

24 0.0 ± 0.0 0.9 ± 1.14 2.8 ± 0.9 1.9 ± 1.3 0.3 ± 0.6 0.0 ± 0.0 

Upper 
lower 

34 0.0 ± 0.0 0.35 ± 0.6 3.2 ± 1.5 1.5 ± 1.3 0.8 ± 1.3 0.06 ± 0.2 

Lower 14 0.3 ± 0.7 0.3 ± 0.45 1.1 ± 1.6 2.1 ± 0.9 2.1 ± 1.8 0.0 ± 0.0 

F  value 22.9 16.8 9.8 8.4 8.5 24.7 

df:4/95, p:<0.001 ** 

Vol. 3  Issue-1  Jan. 2013

B U J O DB U J O D



References:

1. World Health Organization. Tobacco free 

Invitative: Why is tobacco a public health 

priority? World Health Organization; 2006. 

From: http://www.who.int/tobacco/en/ or 

http://w3.whosea.org/EN/Section1174/secti

on1462/default. aspn/index.html

2. Higher world tobacco expected by 2010 – 

growth rate slowing down. Rome: Food and 

Agriculture Organization of the United 

Nations; Newsroom, 8 January 2004. 

Available from: http://www.fao.org/english/ 

newsroom/news/2003/26919-en.html 

3. FAOSTAT database,  Agrculture data.  

Agriculture production. Crope primery. 

Provisional production data, 2005. Rome: 

Food and Agriculture Area=%3E862 & 

E l e m e n t s = 5 1 & t e a r s = 2 0 0 4 & Fo r m a t =  

Table&Xaxis=Years&Xaxis=Countries&Aggre

gate=&Calculate=&Domain=SUA&Item 

types=Production. Crops.  Primery & 

language= EN

4. USDA United Satates Department of 

Agriculture. Foreign Agriculture Service. 

Commodities and products. Tobacco, 

unmanufactured total, beginning stocks; 

2006. Available from: http://ffas.usda.gov/ 

psd/complete_files/TOB-1211000.csv

5. World Health Organization. The World Health 

Organization says that tobacco is bad 

economic all around. Geneva: Media Centre, 

WHO; 28 May 2004. Available from; 

http://www.who.int/mediacentre/news/relea

se/2004/pr36/en/   

6. Subramanian SV, Nandy S, Kelly M, Gorden D, 

Davey SmithG. Patterns and distribution of 

tobacco consumption in India: cross-sectional 

multilevel evidence from the 1998-9 National 

BHAVNAGAR UNIVERSITY'S JOURNAL OF DENTISTRY 47

Table:3 Comparison between SES & Mean no. of sextant with different LOA score

 

Socio-
economic 
status  

N(%)  LOA 0 
(Pocket, 
0-3mm)  

LOA 1 
(Pocket, 
4-5mm)  

LOA 2 
(Pocket, 
6-8mm)  

LOA 3 
(Pocket,  
9-12mm)  

LOA 4 
(Pocket, 
>12mm)  

LOA X 
Extrude
d  
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Lower  14  2.0 ± 2.1  2.3 ± 1.4  1.6 ± 2.0  0.0 ± 0.0  0.0 ± 0.0  00.0 ± 0.0  

F value  9.5  1.5  5.6  0.0  0.4  24.7  
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