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ABSTRACT
Background: Major constituent of the lower socioeconomic
group is comprised of the construction working population.
The neglected oral hygiene is evident by the ill oral and its
systemic effects often observed in these strata of society. Thus
the present study was planned and executed to evaluate the
periodontal status in the low socioeconomic strata.
Materials and methods: A total of 154 subjects aged between
15 years and 60 years were examined. The community periodontal index for treatment needs (CPITN) using the CPITN
probe and a mouth mirror was used to record the periodontal
status. The post-hoc analysis for inter-group comparison of the
CPI and loss of attachment (LOA) scores among different age
groups was done using the Tukey post-hoc test.
Results: Different age group showed a significant difference
in CPI and LOA scores. The mean LOA score 0 was found to
be significantly (p value <0.05) more among Never smokers
whereas the mean LOA score 1 was found to be significantly
(p value <0.05) more among present smokers.
Conclusion: Non-users, smoked tobacco users, smokeless
tobacco users, and both smoked and smokeless tobacco users
showed a significant difference (p value <0.05) in the mean CPI
score and LOA scores (p value <0.05).
Keywords: Community periodontal index for treatment needs,
Periodontal disease, Smokeless tobacco, Smoking.
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INTRODUCTION
Periodontal diseases constitute the majority of the
dental problems; this affects people worldwide and the
inhabitants of the Indian subcontinent are no exception
to it. Different age groups show the varied extent and
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the severity of periodontal disease.1 Various risk factors
such as environmental, biologic, occupational play an
important role in its etiopathogenesis.
The lower socioeconomic group in India is comprised
in the majority by the building construction workers.
Smoking, chewing tobacco and drinking habits are
common amongst this strata, this predisposes to adverse
oral health, particularly those pertaining to the oral
mucosa.2
The longitudinal effects of smoking on periodontal health has been investigated by a few prospective
studies.3-5 Literature reports the rate of bone loss among
smokers to be greater than that of non-smokers( almost
four times).3 Prevalence and severity of furcation attachment loss observed in smokers are also high.6 Greater
tooth loss is also observed in smokers as compared to
nonsmokers.7,8 Patients referred to a periodontist were
either current or past smokers (75%), when compared to
54% of patients in general practices.9
Smokers also exhibit sites colonized with a larger proportion of Periodontal pathogens. Smoking is a risk factor
with odds ratios for periodontitis in the range of 2–7.10
Diminished numbers of helper lymphocytes in smokers
is reported in studies, which consequently affects both
B cell function and antibody production.11,12
Thus this cross-sectional study was planned and
executed to assess the effect of the smokeless and smoked
tobacco on periodontal status in the low socioeconomic
strata.

MATERIALS AND METHODS
Study Area and Design
A cross-sectional descriptive survey was conducted to
assess the periodontal status among 15 years and 60 years
old construction workers with and without tobacco habits
in the Jamia Hamdard campus, New Delhi, India. Both
male and female construction workers aged between 15
years and 60 years using tobacco constituted the study
group.

Ethical Clearance and Informed Consent
The Institutional Review Board of Jamia Hamdard
reviewed the study protocol, and ethical clearance was
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given by the Institutional Ethics Committee. Written
informed consents approved by the JHIEC were obtained
from all the participants who had a habit of tobacco use
(either smoking, use of smokeless tobacco or both) or
no tobacco usage constitutes the study subjects. Those
subjects under the age of 18 the written informed consent
approved by the JHIEC was sought by the parents/
guardians.

Study Proforma
The survey proforma was in accordance with the World
Health Organization (WHO) oral health assessment
form.13 The general information included the demographic data (age, gender, the level of education, oral
hygiene practices and adverse oral habits.) and the periodontal health status was measured using the community
periodontal index and LOA.13

Sampling Design
The study sample was collected using the convenient
sampling method. The construction sites were selected
which were near to the Jamia Hamdard Hospital. The
building construction workers who fulfilled the inclusion
and exclusion criteria were selected.

Inclusion Criteria
• Construction workers aged 15 years and above.
• Construction workers working at different construction sites in Jamia Hamdard campus and willing to
participate in the study.

Exclusion Criteria
• Construction workers with any systemic disease that
adversely affect oral health.
• Construction workers who were not willing for the
clinical oral examination.

Data Collection
A total of 154 subjects aged between 15 years and 60
years were examined. The CPI (1982)13 was used to
record the periodontal status by using the CPITN probe
and a mouth mirror. Gingival bleeding, calculus, and
periodontal pockets were used for assessment of periodontal tissues. The study population was divided into
different age groups as per the WHO index age group
criteria. The socioeconomic status was determined by
the Kuppuswamy scale.14
The periodontal examination was carried out by a
qualified periodontist using a plain mouth mirror and
a WHO 621 periodontal probe. LOA was recorded from
index teeth to obtain an estimate of the lifetime accumulated destruction of the periodontal attachment.

Statistical Analysis
The statistical analysis was performed using the statistical package for social sciences (SPSS) version 21.0. The
comparison of mean CPI scores was done among the
various age groups using the one-way analysis of variance (ANOVA) test. The post-hoc analysis for inter-group
comparison of the CPI scores among different age groups
was done using the Tukey post-hoc test.

RESULTS
Among construction workers, there were 77 (55.0%) subjects from 15 to 25 years age group, 38 (24.7%) subjects
from 26 to 35 years age group, 29 (18.8%) subjects from
36-50 years age group and 10 (6.5%) subjects from above
50 years age group.
One-way ANOVA test was used for comparison of
mean CPI score 0, CPI score 1, CPI score 2, CPI score 3, CPI
score 4 and CPI score X was done among the various age
groups. There was a significant difference in CPI score 0,
1, 2, 3, 4 and X score between different age groups. The
inter-group comparison between the different age groups
showed that the mean CPI score 1 (bleeding observed
directly or by using a mouth mirror after probing) was
significantly more among 36 to 50 years age group in
comparison to 15–25 years age group. The mean CPI
score 2 (Calculus detected during probing but all of the
black band on the probe visible) was significantly more
among 15–25 years, 26–35 years and 36–50 years in comparison to more than 50 years age group. The mean CPI
score 3 (Pocket 4–5 mm) was significantly more among
those above 50 years age group in comparison to 15–25
years and 26–35 years. The mean CPI score 4 (Pocket 6
mm or more) was significantly more among more than
36–50 years age group in comparison to 15–25 years and
26–35 years. The mean CPI score X (Excluded sextant)
was significantly more among the greater than 50 years
age group in comparison to 15–25 years, 26–35 years and
36–50 years (Table 1).
The comparison of mean LOA score 0, LOA score 1,
LOA score 2, LOA score 3, LOA score 4 and LOA score X
was done among 15–25 years, 26–35 years, 36–50 years
and More than 50 years age group using the one-way
ANOVA test which showed a significant difference
across the age groups. The post-hoc analysis for intergroup comparison of the LOA scores among different
age groups was done using the Tukey post-hoc test. The
LOA score 0 was significantly more among 15–25 years
and 26–35 years in comparison to 36–50 years and More
than 50 years. The LOA scores 1, 2, 3 and 4 showed a
significant increase with age with higher scores reported
among 36 to 50 and more than 50 years age groups
(Table 2).
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Table 1: Comparison of Mean CPI scores between different age groups

CPI score 0
CPI score 1
CPI score 2
CPI score 3
CPI score 4
CPI score X
a

Mean
SD
Mean
SD
Mean
SD
Mean
SD
Mean
SD
Mean
SD

15–25
years (1)
0.30
0.08
0.71
0.13
4.70
1.25
0.23
0.04
0.04
0.01
0.00
0.00

26–35
years (2)
0.29
0.06
0.39
0.12
4.84
1.30
0.47
0.18
0.00
0.00
0.00
0.00

36–50
years (3)
0.07
0.03
0.17
0.05
4.69
1.37
0.69
0.21
0.31
0.10
0.07
0.02

More than 50
years (4)
0.10
0.05
0.20
0.06
3.50
1.10
1.50
0.37
0.48
0.03
0.80
0.27

Over-all
0.19
0.06
0.37
0.09
4.43
1.26
0.72
0.20
0.21
0.04
0.22
0.07

p valuea
0.001*

Post-hoc
comparisonsb
1,2 > 3,4

0.011*

1 > 2 > 3,4

0.008*

1,2,3 > 4

< 0.001*

4 > 3 > 1,2

0.025*

4 > 3 > 1,2

< 0.001*

4 > 3 > 1,2

One-way ANOVA test; bPost-hoc tukey test; *Significant difference

Table 2: Comparison of Mean LOA scores between different age groups
15–25
26–35
36–50
years (1) years (2) years (3)
LOA score 0
Mean
5.60
5.08
3.21
SD
1.78
1.55
1.01
LOA score 1
Mean
0.27
0.66
1.83
SD
0.09
0.18
0.66
LOA score 2
Mean
0.10
0.18
0.70
SD
0.02
0.04
0.16
LOA score 3
Mean
0.01
0.05
0.08
SD
0.01
0.02
0.03
LOA score 4
Mean
0.00
0.03
0.25
SD
0.00
0.01
0.09
LOA score X
Mean
0.01
0.00
0.27
SD
0.01
0.00
0.09
a
One-way ANOVA test; bPost-hoc tukey test; *Significant difference

There was a significant difference (p-value < 0.05) in
the mean CPI score between non-users, smoked tobacco
users, smokeless tobacco users and Both smoked and
smokeless tobacco users. The mean CPI score was significantly more among tobacco users in comparison to the
non-users. The mean CPI score 0 and 1 was significantly
more among non-users whereas CPI score 2 was significantly more among smoked tobacco users, Smokeless
tobacco users and both smoked and smokeless tobacco
users. The mean CPI score 3 and 4 was significantly
more among smokeless tobacco users and both smoked
and smokeless tobacco users in comparison to smoked
tobacco users alone which was significantly more than
non-users (Table 3).
Non-users, smoked tobacco users, smokeless tobacco
users, and both smoked and smokeless tobacco users
showed a significant difference (p value < 0.05) in the
mean LOA score. The mean LOA score 1 and 2 was significantly more among smoked tobacco users and both
smoked and smokeless tobacco users. The mean LOA
score 3 and 4 was significantly more among smoked
tobacco users, smokeless tobacco users and both smoked
and smokeless tobacco users (Table 4).
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More than 50
years (4)
2.60
0.98
1.70
0.70
0.80
0.18
0.10
0.03
0.31
0.10
0.50
0.18

Over-all
4.12
1.33
1.12
0.41
0.45
0.10
0.06
0.02
0.15
0.05
0.20
0.07

p valuea
0.001*

Post-hoc
comparisonsb
1,2 > 3 > 4

0.005*

3,4 > 2 > 1

0.019*

3,4 > 1,2

0.031*

3,4 > 2 > 1

0.035*

4 > 3 > 1,2

< 0.001*

4 > 3 > 1,2

DISCUSSION
Gingivitis was significantly predominant among 36–50
years age group and a higher incidence of periodontitis
was observed in 36–50 years age group and above 50
years. Those above the 50 years age group presented with
the highest score of X (excluded sextant). LOA scores,
when compared within various age groups, showed a
greater score in the higher age groups.
Waerhaug et al. explain the strong correlation between
age, and periodontal breakdown is attributed to the
altered equilibrium between plaque attack and host
response.15 Literature reports the prevalence of periodontal disease of any degree to be 98.3%.16 Also, data
from German factory workers,17 marble mine18 and beedi
factory workers,19 revealed none of the workers were free
of periodontal disease.
The CPI gives normative rather than scientific information. It gives no information about the natural history
of periodontal disease and is not a specific detector of the
destructive agents in periodontal disease. Assessment of
treatment needs was excluded as it has become complicated due to recent advances in the understanding the
etiology, pathogenesis, and treatment of the disease.20
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Table 3: Comparison of mean CPI scores among tobacco users and non-users

Non-user(1)

CPI score 0

CPI score 1

CPI score 2

Mean
0.42

Mean
0.47

Mean
4.00

SD
0.13

SD
0.16

CPI score 3

SD Mean
1.23 0.23

Smoked tobacco users(2)
0.19
0.06 0.40
0.12
4.42
1.10
Smokeless tobacco users(3)
0.21
0.11
0.50
0.18
4.81
1.32
Both smoked and smokeless
0.43
0.14 1.29
0.38
4.64
1.12
tobacco users(4)
Over-all
0.31
0.11
0.67
0.21
4.47
1.19
p value
0.023*
< 0.001*
0.049*
post-hoc comparisons
1,4 > 2,3
4 > 1,2,3
2,3,4 > 1
a
One-way ANOVA test; bPost-hoc tukey test; *Significant difference

0.70
0.40
0.39

CPI score 4

CPI score X

SD
0.10

Mean
0.02

SD
0.01

Mean
0.00

SD
0.00

0.21
0.13
0.11

0.14
0.09
0.10

0.04
0.03
0.04

0.14
0.00
0.00

0.04
0.00
0.00

0.43
0.14
0.044*
2 > 3,4 > 1

0.09
0.03
0.039*
2 > 3,4 > 1

0.04
0.01
0.048*
2 > 1,3,4

Table 4: Comparison of mean LOA scores among tobacco users and non-users

Non-user(1)
Smoked tobacco users(2)
Smokeless tobacco users(3)
Both smoked and smokeless
tobacco users(4)
Over-all
p value

LOA score 0 LOA score 1
Mean SD
Mean SD
5.17
2.09 0.53 0.15

LOA score 2 LOA score 3
Mean SD Mean
SD
0.17
0.04 0.00
0.00

LOA score 4
Mean
SD
0.00
0.00

LOA score X
Mean
SD
0.00
0.00

4.07
5.12
4.86

0.53
0.24
0.40

0.11 0.05
0.09 0.04
0.13 0.04

0.02
0.01
0.02

0.04
0.02
0.02

0.02
0.01
0.01

0.14
0.00
0.00

0.04
0.00
0.00

0.34
0.012*

0.09 0.03
0.021*

0.01

0.00
0.046*

0.00

0.04
0.048*

0.01

1.33 1.14
2.12 0.89
2.01 1.14

0.34
0.18
0.32

4.81
1.89 0.93 0.25
0.098
0.020*

post-hoc comparisons
N/A
2,4 > 3 > 1
2,4 > 3 > 1
a
One-way ANOVA test; bPost-hoc tukey test; *Significant difference

Understandably, the mean LOA score 0 was found
to be significantly (p value < 0.05) more among never
smokers whereas the mean LOA score 1 was found to
be significantly (p value < 0.05) more among present
smokers. A 6-year longitudinal study in the literature
reported smokers had 50% less improvement in probing
depth and CAL than non-smokers.21
A clinical study of patients treated in general dental
practice reported that the percentage of sites with probing
depths greater than 4 mm was 15% in young smokers as
compared to 6% in non-smokers.22
A significant difference in the CPI scores 0, 1, 2, 3, 4,
and X between non-tobacco users and smoked, smokeless and both smoked and smokeless tobacco users
was observed. This is in conjunction with reports from
literature; in examination confined to facial surfaces
of mandibular incisor teeth (where quid of smokeless
tobacco is commonly kept), significant increases in both
gingival recession and attachment loss.23
Tobacco is consumed in both smoking and smokeless
forms. Beedi ( made with tobacco wrapped in a Bauhinia
Racemosa leaf is a form of cigarette) is a popular form of
tobacco smoked in several countries in South East Asia
and the Middle East. Higher incidence of severe periodontitis is found in cigarette smokers than snuff users.21
Compared with never-smokers, long-term smokers
had very high odds ratios (ORs of 7.1 and 5.7 respectively)
for having 1+ sites with 5+ mm attachment loss.24
The quality of species rather than quantity is attributed to the difference in periodontal status observed in

2,3,4 > 1

2 > 3,4 > 1

2 > 1,3,4

smokers as compared to nonsmokers.25 Synergism of
local effects from cigarette smoking on the pathogens
environment and a deleterious effect on the host response
are important factors greater severity of periodontal
destruction in smokers.26
As a sequele to the apoptotic modifications induced
in polymorphonuclear cells by nicotine; the lifespan of
neutrophils is reduced and modulation of their bactericidal activities.26 Nicotine exposure inhibits production
of superoxide anion and hydrogen peroxide which play
a pivotal role in the antimicrobial action.27
The genetic and phenotypic modifications by various
risk factors influence the distribution and severity of
periodontal disease. With the identification of various
risk factors; periodontal disease may not present a linear
progression and is not age-dependent.
The regulatory ban on tobacco use by the government,
the print and visual media emphasizing the deleterious
effects of tobacco use; tobacco still finds its place amidst
the society. The pictorial warnings on the tobacco products are not a deterrent to the habituated. Tobacco is an
identifiable risk factor in the progression of periodontal
disease.28
Poor oral hygiene is an undisputed risk factor for
periodontal disease; various other attributes like genetic
predisposition, smoking habits, etc. play a role in its
etiopathogenesis. Tobacco is an identifiable risk factor in
the progression of periodontal disease. Role of genetic
predisposition remains undisputed.
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In our current study, more than half of the total
number of patients consumed tobacco in either smokeless or smoking form. The majority of the tobacco users
justified their dependency on tobacco use as it enables
them to deal with problems such as constipation, toothache and also kept them alert during their strenuous and
dangerous working conditions.
Public outreach programs clarifying the myths
regarding tobacco usage and highlighting the deleterious
effects of tobacco should be conducted on a large scale.
The crusade for a tobacco-free society should be heralded
with commitment, and its recognition as a menace to the
society should reach every strata of the society and all
the age groups.
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