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Background and Objective: The effects of tobacco smoking on the prevalence

and severity of periodontal disease have been well documented. However, very

few studies have assessed the effects of oral smokeless tobacco (ST) on the peri-

odontium. Considering the widespread use of ST products globally, the effects

of such products on the periodontal tissues may be important. The present

study was performed to compare retrospectively the patterns of periodontal

destruction among oral ST users and never-users with periodontitis.

Material and Methods: Data from 149 patients with periodontitis (60 ST users

and 89 never-users) were compared for mean scores of probing depth, recession

(REC) and clinical attachment loss (CAL) and the mean percentage of sites with

different ranges of probing depth, REC and CAL.

Results: For full-mouth scores, mean REC and CAL were significantly higher in

ST users than in never-users (p < 0.001 and p = 0.008, respectively). For different

regions of the dentition, mean scores of REC were significantly higher among ST

users than among never-users (p < 0.001 for all regions), and mean scores of

CAL were significantly higher for ST users in mandibular (p < 0.001), buccal

(p = 0.008), lingual (p = 0.022), anterior (p = 0.012) and molar (p = 0.009) sites.

Generally, there were higher percentages of sites with shallow pockets (0–3 mm),

REC of � 1 mm and CAL of � 3 mm in ST users than in never-users. How-

ever, only differences for REC categories were significant for all regions

(p < 0.001). ST users had a significantly higher proportion of sites with CAL of

� 8 mm for full-mouth sites (p = 0.003), mandibular teeth (p < 0.001), buccal

sites (p = 0.002), anterior teeth (p = 0.040) and molars (p = 0.007).

Conclusion: ST users tend to have more severe REC and CAL and a greater

proportion of sites with higher values of REC and CAL compared with never-

users. The greatest increase in severity of CAL was found to be localized to sites

on mandibular teeth, buccal surfaces, anteriors and molars, which may be a

result of the retention of the ST product in the oral cavity.
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The effects of tobacco smoking on the

prevalence and severity of periodontal

disease have been well documented.

Studies have clearly demonstrated

that tobacco smoking can result in an

increased loss of periodontal

attachment as well as of alveolar bone

(1–3). Current smokers have been

reported to be at a greater risk of

developing periodontitis than former

smokers or nonsmokers (3,4), and

quitting the habit of smoking has

been shown to reduce the odds of

having periodontitis (4,5). It has been

reported that current smokers tend to

have higher mean probing depths,

recession scores and attachment loss,

and lower gingival bleeding scores,

compared with former smokers and

nonsmokers (6–9). Smoking has also

been shown to be associated with a

reduction in alveolar bone height and

an increase in the prevalence and

severity of vertical bone loss and fur-

cation involvement (1,2,7,8,10,11).

Studies have shown that tobacco

smoking also leads to a less favorable

response to periodontal therapy (12–
15). Pocket depth reduction and gain

in attachment levels following nonsur-

gical and surgical periodontal therapy

have been reported to be significantly

less in smokers than in nonsmokers

(12–14). Moreover, smokers also tend

to show a greater loss of attachment

than nonsmokers during the mainte-

nance phase (14,15). Studies have also

shown that the deleterious effects of

smoking on the periodontium are

most commonly seen on the palatal

aspects of the maxillary teeth and on

the mandibular anterior teeth (16–18).
Probing depths and attachment loss

in smokers have been shown to be

higher in the palatal aspects of maxil-

lary anterior teeth than on mandibu-

lar teeth and on facial aspects (16,18).

Bone loss, in smokers, also tends to

be more severe in the maxillary ante-

rior region than in other areas of the

dentition (17).

Furthermore, it has also been dem-

onstrated that the other different

forms of smoking tobacco, such as

cigar (19,20), pipe (19,20) and water

pipe (21), are all strongly associated

with periodontal destruction. How-

ever, the effects of oral smokeless

tobacco (ST) on the periodontium

have not been studied as much as the

effect of tobacco smoking on the peri-

odontium.

Gingival recession, particularly

adjacent to the site of tobacco place-

ment or the tobacco-related mucosal

lesion, has been reported to be the

most common periodontal change

associated with the use of ST, espe-

cially among younger individuals (22–
25). ST use has also been reported to

cause increase in gingival blood flow

(26), gingival bleeding (27) and

inflammation (28).

It has been suggested that ST use

may be significantly associated with

severe periodontal disease (29). More-

over, studies conducted among sub-

jects in Asian countries have also

indicated that oral ST use may be

associated with increased periodontal

destruction and attachment loss

(30,31). However, at present, very lit-

tle is known about the pattern of peri-

odontal destruction among oral ST

users. Nationwide surveys have shown

that, in India, the habit of oral ST

use is more prevalent than tobacco

smoking (32,33). Several different

forms of oral ST products, which dif-

fer in their contents, are available in

India. These products include betel

quid with tobacco, zarda (prepared by

boiling pieces of tobacco leaves in

water with slaked lime), gutka and

pan masala (powdered tobacco mixed

with areca nut, slaked lime and cate-

chu), khaini (tobacco with slaked

lime) and mawa (a mixture of areca

nut, tobacco and slaked lime) (34). In

the context of the Indian population,

because of the widespread use of ST

products in the country, the effects of

oral ST on the periodontal tissues are

important. Hence, the present study

was undertaken to compare retrospec-

tively the patterns of periodontal

destruction among oral ST users and

never-users with periodontitis.

Material and methods

Subjects

The study was performed as a retro-

spective study utilizing data collected

from patients with periodontitis who

had undergone a full-mouth periodon-

tal examination at the Department of

Periodontics, People’s College of Den-

tal Sciences & Research Centre, in

Bhopal, Madhya Pradesh state, India,

between November 2007 and March

2011. The patients whose data were

available were categorized into two

groups: oral ST users (who had the

habit of oral ST consumption at least

10 times a day for the past 5 years

and were still continuing the habit);

and never-users (who never consumed

any form of tobacco). Data collected

from patients who had any systemic

disease, a history of use of other

forms of tobacco (smoking or dry

snuff, which is inhaled), a history of

discontinuing ST use or a history of

any form of periodontal treatment or

antibiotic therapy during the 6 mo

period before the study, were excluded

from the study. Data from 196

patients (81 ST users and 115 never-

users) who had undergone periodontal

examination were examined for the

purpose of the study. Of these 196

patients, data from 21 ST users were

excluded from the final analysis either

because of the presence of the habit

of smoking or because of a history of

periodontal therapy within the previ-

ous 6 mo. Data from 26 never-users

were also excluded either because of

the presence of systemic disease or

because of a history of periodontal

therapy within the past 6 mo. Thus,

data from 149 patients were available

for the final analysis. These included

60 ST users and 89 never-users.

Data collection

The mean number of total teeth and

the mean number of teeth in the max-

illary arch, the mandibular arch and

the anterior, premolar and molar

regions were calculated. Probing

depth, recession (REC) and clinical

attachment loss (CAL) were recorded

at six points on all permanent teeth

excluding the third molars. All

patients were examined by a single

examiner. The clinical measurements

were made using a periodontal probe

(UNC-15; Hu-Friedy Chicago, IL,

USA.) and were rounded off to the

nearest millimeter.
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Clinical variables

The probing depth measurements

were categorized into four ranges

(0–3, 4–5, 6–7 and � 8 mm); the

REC values into four ranges (0, 1–2,
3–4 and � 5 mm); and CAL into five

ranges (0, 1–2, 3–4, 5–7 and

� 8 mm). For each subject, the num-

ber of sites falling in different ranges

of probing depth, REC and CAL

were calculated for different regions

(full-mouth sites, maxillary sites, man-

dibular sites, buccal sites, lingual sites,

anterior teeth, premolars and molars)

and were expressed as a percentage of

the total sites available for the respec-

tive regions. Thus, the percentage of

sites falling in different ranges of

probing depth, REC and CAL were

calculated for each subject separately

for the different regions mentioned

above. The mean scores for probing

depth, REC and CAL, and the mean

percentage of sites in the different

ranges of probing depth, REC and

CAL, were compared between ST

users and never-users for all sites and

for sites in the maxillary arch, man-

dibular arch, buccal surfaces, lingual

surfaces, anterior teeth, premolars

and molars. The proportion of sub-

jects in each group with mean probing

depth of � 3 mm, mean REC of

� 1 mm and mean CAL of � 4 mm

were also compared. The present

study was performed as part of a pro-

ject to determine the effects of

tobacco use on dental health and

mortality, and the protocol for this

study was approved by the Institu-

tion’s Human Ethics Committee.

Statistical analysis

All data were entered into a personal

computer and statistical analyses were

performed using a statistical software

package (SPSS version 16; SPSS Inc,

Chicago, IL, USA.). One-way analysis

of variance was used to compare the

mean age, number of teeth, probing

depth, REC and CAL between the ST

users and the never-users. The chi-

square test was used to compare the

proportion of subjects in each group

with mean probing depth of

� 3 mm, mean REC of � 1 mm

and mean CAL of � 4 mm. The per-

centage of sites in different ranges of

probing depth, REC and CAL among

both the groups was transformed by

arcsine transformation and subse-

quently analysed using the Student’s

Table 1. Summary of data collected for the two study groups - smokeless tobacco (ST)

users and never-users

Variable

ST users

(n = 60)

Never-users

(n = 89) p-Value

Age 37.65 � 8.15 31.99 � 8.23 < 0.001*

Mean no. of teeth 27.32 � 1.16 27.24 � 1.51 0.726*

Mean no. of maxillary teeth 13.70 � 0.59 13.64 � 0.80 0.623*

Mean no. of mandibular teeth 13.62 � 0.88 13.59 � 0.96 0.892*

Mean no. of anterior teeth 11.80 � 0.48 11.66 � 1.09 0.360*

Mean no. of premolars 7.85 � 0.51 7.97 � 0.18 0.052*

Mean no. of molars 7.67 � 0.65 7.61 � 0.94 0.668*

Probing depth (mm) 3.37 � 0.71 3.57 � 0.82 0.119*

REC (mm) 0.91 � 0.52 0.35 � 0.39 < 0.001*

CAL (mm) 4.23 � 0.88 3.82 � 0.93 0.008*

Proportion of subjects with mean

probing depth � 3 mm

70 (42) 79.8 (71) 0.172**

Proportion of subjects with mean

REC � 1 mm

40 (24) 6.7 (6) < 0.001**

Proportion of subjects with mean

CAL � 4 mm

61.7 (37) 31.5 (28) < 0.001**

Values are given as mean � standard deviation or as % (n). ST-users, smokeless tobacco

users. Recession (REC) and clinical attachment loss (CAL).

*Analysis of variance.

**Chi-square test.

Table 2. Values obtained for the clinical variables probing depth, recession and clinical

attachment loss at different oral sites in the smokeless tobacco (ST) and never-user study

groups

Variable and site

ST users

(n = 60)

Never-users

(n = 89) p-Value*

Probing depth

Maxillary 3.49 � 0.76 3.68 � 0.93 0.185

Mandibular 3.24 � 0.75 3.46 � 0.80 0.096

Buccal 3.50 � 0.84 3.62 � 0.89 0.387

Lingual 3.24 � 0.69 3.53 � 0.82 0.030

Anterior 3.03 � 0.80 3.36 � 0.97 0.026

Premolar 3.24 � 0.76 3.37 � 0.87 0.350

Molar 4.02 � 0.82 4.09 � 0.86 0.614

Recession

Maxillary 0.55 � 0.44 0.26 � 0.34 < 0.001

Mandibular 1.27 � 0.76 0.45 � 0.51 < 0.001

Buccal 0.83 � 0.54 0.32 � 0.38 < 0.001

Lingual 0.99 � 0.65 0.39 � 0.46 < 0.001

Anterior 1.21 � 0.66 0.50 � 0.51 < 0.001

Premolar 0.50 � 0.45 0.16 � 0.28 < 0.001

Molar 0.86 � 0.62 0.35 � 0.53 < 0.001

Clinical attachment loss

Maxillary 3.99 � 0.99 3.84 � 1.08 0.394

Mandibular 4.48 � 0.95 3.81 � 0.92 < 0.001

Buccal 4.26 � 0.98 3.81 � 1.01 0.008

Lingual 4.21 � 0.98 3.84 � 0.94 0.022

Anterior 4.17 � 0.99 3.72 � 1.11 0.012

Premolar 3.70 � 0.90 3.44 � 0.92 0.089

Molar 4.86 � 1.06 4.39 � 1.06 0.009

Values are given in mm, as mean � standard deviation.

*ANOVA.
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t-test. As a statistically significant dif-

ference was observed in the mean age

of the patients in the two groups, and

age is known to be related to the clin-

ical parameters of periodontitis, logis-

tic regression analysis was performed

to determine the association of ST

habits, after adjustment for age, with

mean REC � 1 mm and mean

CAL � 4 mm. The statistical signifi-

cance was fixed at 0.05.

Results

The mean age, the mean number of

teeth and the full-mouth mean values

for probing depth, REC and CAL

for ST users and never-users is shown

in Table 1. The mean age � stan-

dard deviation of ST users was

37.65 � 8.15 years, whilst that of

never-users was 31.99 � 8.23 years.

There were no significant differences

between the two groups in terms of the

mean number of teeth. Although the

mean probing depth was slightly higher

in never-users (3.57 � 0.82 mm) than

in ST users (3.37 � 0.71 mm), the dif-

ferences were not statistically signifi-

cant. However, mean REC and mean

CAL were significantly higher in ST

users than in never-users (REC:

0.91 � 0.52 mm vs. 0.35 � 0.39 mm,

p < 0.001; and CAL: 4.23 � 0.88 mm

vs. 3.82 � 0.93 mm, p = 0.008). Simi-

larly, although there were a higher pro-

portion of never-users with mean

probing depth of � 3 mm, the differ-

ences were not statistically significant.

A higher proportion of ST users had

mean REC of � 1 mm (40%) and

mean CAL of � 4 mm (61.7%) com-

pared with never-users (6.71% and

31.5%, respectively) and these differ-

ences were statistically significant

(p < 0.001).

Probing depth

The mean probing depths for different

regions of the dentition in ST users

and never-users are shown in Table 2.

As observed with the mean full-mouth

probing depth, the mean scores of

probing depth for the different regions

of the dentition were higher in never-

users. However, the differences in

mean scores of probing depth were

significant only for lingual sites

(p = 0.030) and anterior teeth

(p = 0.026). Table 3 shows the mean

percentage of sites in different ranges

of probing depth for the different

regions in ST users and never-users.

Generally, although shallow pockets

(0–3 mm) were more prevalent in ST

users and deeper pockets (> 3 mm)

were more prevalent in never-users,

the differences were not statistically

significant except for pocket depths 0–
3 and 6–7 mm for mandibular sites

(p = 0.036 and p = 0.024, respec-

tively), lingual sites (p = 0.019 and

p = 0.033 respectively) and anterior

teeth (p = 0.012 and p = 0.008 respec-

tively).

Gingival recession

The mean REC scores were higher in

ST users than in never-users for all

the different regions (Table 2) and

these differences were statistically sig-

nificant (p < 0.001 for all regions).

Figures 1–3 show the mean percent-

age of sites in different ranges of

REC, for the different regions, in ST

users and in never-users. Generally,

never-users had a greater proportion

of sites without REC (0 mm), whilst

Table 3. Mean percentage of sites in different ranges of probing depth at different oral

regions in the smokeless tobacco (ST) and never-user study groups

Probing-depth

ranges

ST users

(n = 60)

Never-users

(n = 89) p-Value*

Full mouth

0–3 mm 62.67 � 18.79 56.63 � 21.23 0.073

4–5 mm 28.05 � 14.85 31.24 � 15.34 0.192

6–7 mm 7.27 � 6.02 9.64 � 8.39 0.058

� 8 mm 2.01 � 3.01 2.49 � 3.82 0.701

Maxilla

0–3 mm 58.83 � 21.38 54.05 � 23.04 0.180

4–5 mm 30.69 � 16.04 32.48 � 15.81 0.438

6–7 mm 8.42 � 7.18 10.50 � 9.96 0.170

� 8 mm 2.07 � 3.37 2.98 � 5.05 0.348

Mandible

0–3 mm 66.70 � 19.15 59.22 � 21.61 0.036

4–5 mm 25.28 � 15.63 30.00 � 16.82 0.087

6–7 mm 6.08 � 6.10 8.79 � 8.06 0.024

� 8 mm 1.94 � 3.51 1.99 � 3.46 0.761

Buccal

0–3 mm 59.48 � 22.58 55.47 � 22.81 0.289

4–5 mm 29.21 � 17.80 30.88 � 16.57 0.488

6–7 mm 8.63 � 7.17 10.85 � 9.50 0.180

� 8 mm 2.69 � 3.73 2.81 � 4.40 0.841

Lingual

0–3 mm 65.86 � 18.26 57.78 � 21.73 0.019

4–5 mm 26.89 � 14.04 31.60 � 16.30 0.071

6–7 mm 5.92 � 6.26 8.45 � 8.18 0.033

� 8 mm 1.34 � 2.79 2.17 � 3.90 0.116

Anterior

0–3 mm 71.51 � 19.22 61.84 � 23.65 0.012

4–5 mm 22.11 � 13.95 27.23 � 16.50 0.074

6–7 mm 5.01 � 7.32 8.76 � 9.18 0.008

� 8 mm 1.37 � 3.23 2.17 � 4.19 0.232

Premolar

0–3 mm 65.64 � 22.35 61.17 � 24.18 0.272

4–5 mm 27.49 � 17.70 30.04 � 18.21 0.396

6–7 mm 5.90 � 7.21 7.26 � 9.82 0.428

� 8 mm 0.99 � 2.62 1.55 � 3.29 0.229

Molar

0–3 mm 46.19 � 23.11 44.28 � 21.70 0.600

4–5 mm 37.76 � 19.52 38.49 � 17.34 0.738

6–7 mm 12.10 � 8.63 13.27 � 10.30 0.446

� 8 mm 3.98 � 6.16 3.99 � 7.59 0.821

*Student’s t-test.
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ST users had greater proportion of

sites in all other categories of REC

and these differences were statistically

significant (p < 0.001) except for the

REC category of � 5 mm for maxil-

lary, premolar and molar teeth, where

the differences were not statistically

significant.

Clinical attachment loss

The mean CAL values for different

regions of the dentition in ST users

and never-users are shown in Table 2.

The mean CAL scores were higher in

ST users than in never-users for all

regions and these differences were sig-

nificant except for maxillary teeth and

premolars. Table 4 shows the mean

percentage of sites in different ranges

of CAL for the different regions. ST

users had a significantly higher pro-

portion of sites with � 8 mm CAL

for full-mouth sites (p = 0.003), man-

dibular teeth (p < 0.001), buccal sites

(p = 0.002), anterior teeth (p = 0.040)

and molars (p = 0.007). ST users had

a significantly higher proportion of

sites with 5–7 mm CAL also for man-

dibular sites (p = 0.008) and anterior

teeth (p = 0.022).

Logistic regression analysis

Logistic regression analysis, per-

formed to determine the association

of ST habits with mean REC � 1

mm and mean CAL 4 mm, showed

that, after adjusting for age, ST habit

was strongly associated with mean

REC of � 1 mm (odds ratio = 6.665,

p = 0.001) and mean CAL of

� 4 mm (odds ratio = 2.911, p =
0.003) (Table 5).

Discussion

This retrospective study was per-

formed to compare the patterns of

periodontal destruction among peri-

odontitis patients with and without

the habit of oral ST use. The results

of the present study indicate that the

patterns of periodontal destruction

among ST users are different from

those in never-users, with ST users

having a higher severity and propor-

tion of sites with REC and CAL than

never-users.

Although the role of smoking on

the prevalence and severity of peri-

odontal diseases is well documented,

very little data are available regarding

the pattern of periodontal destruction

among ST users. In the state of Mad-

hya Pradesh, the location of the insti-

tution of the present study, the

prevalence of oral ST use was

reported to be significantly higher

than smoking tobacco use, among

male subjects as well as female sub-

jects (35). The widespread use of ST

products among this population pro-

vides an opportunity to understand,

in greater detail, the effects of ST

products on the periodontal tissues.

Comparison of various parameters

of probing depth between ST users

and never-users in the present study

showed that the two groups did not

differ significantly in terms of mean

probing depth or percentage of sites

with different ranges of probing

depth. Similar results for probing

Fig. 2. Mean percentage of sites in different ranges of recession (REC) for buccal and lin-

gual regions in the smokeless tobacco (ST) and never-user study groups.

Fig. 1. Mean percentage of sites in different ranges of recession (REC) for full-mouth,

maxillary and mandibular regions in the smokeless tobacco (ST) and never-user study

groups. ns, not significant.

Periodontal destruction in smokeless tobacco users 627



depths have been reported by other

investigators (22,23). However, in

studies among south Indian pan

chewers (30) and Bangladeshi subjects

(31), it was reported that tobacco

chewing was associated with greater

pocket depths. In the present study,

although it was observed that ST

users had lower mean probing depth

and a smaller percentage of sites with

probing depth > 3 mm, these differ-

ences were not statistically significant.

This may be a result of the fact that

the present study was conducted

among patients with periodontitis

who, in either category, tend to have

higher probing depths.

In the present study, it was

observed that ST users had higher

scores of mean REC and a greater

proportion of sites with gingival REC

than never-users. These differences for

the various parameters of gingival

REC were significant for all regions

except for sites with REC of

� 5 mm in maxillary, premolar and

molar sites. Whilst earlier studies

showed that ST use was associated

with increased gingival REC mainly

at the site of tobacco placement (23–
25), the findings of the present study

showed that ST use may be associated

with a generalized increase in gingival

REC and that the habit can result in

an increased prevalence, extent and

severity of REC that may not be as

localized as previously considered.

Monten et al. (22), in a study con-

ducted among Swedish adolescents,

showed that ST use was associated

with increased gingival REC in the

maxillary anterior regions.

The generalized increase, observed

in the present study, in the preva-

lence, extent and severity of gingival

REC may be explained by the fact

that during the habit of tobacco

chewing, the harmful ingredients con-

tained in the tobacco product may be

moved around from one region of the

oral cavity to the other, thus exposing

all areas of the dentition to the delete-

rious effects of the tobacco contents.

Although these products are not

retained at all locations for a signifi-

cant length of time, persistence of the

habit over a long period of time may

have a cumulative effect resulting in

generalized damage to the periodon-

tium. This may also explain why,

unlike in smoking, the changes in the

periodontal tissues resulting from ST

use are not localized to a specific area

of the dentition. It was also observed

that the largest differences between the

two groups in the mean scores of gingi-

val REC and the percentage of sites

with � 3 mm of REC were seen for

mandibular sites and anterior regions.

This may suggest that retention of the

ST product, which is usually in the

buccal vestibule or anterior regions,

can also cause a localized aggravation

of the generalized injury to the peri-

odontium resulting from ST use.

Whilst earlier studies (22,23,25)

have shown that ST use results mainly

in increased REC, with little effect on

CAL except for that associated with

gingival REC, the findings of the

present study indicate that ST use is

also associated with a generalized

increase in attachment loss. The ST

users in the present study showed sig-

nificant increase in mean CAL and

in the percentage of sites with

� 8 mm of CAL in all regions,

except for maxillary sites and premo-

lar teeth. The greatest differences in

the parameters for CAL were

observed for mandibular sites and

anterior teeth. This increased attach-

ment loss associated with ST use was

observed in these locations, even in

the presence of reduced probing

depths, compared with never-users.

In the present study, it was

observed that the mean age of ST

users was significantly higher than

that of never-users. As the prevalence

and severity of periodontal diseases

are known to increase with age

(36,37), the higher mean age of ST

users could have been a factor for the

increased severity of periodontal

destruction observed among this

group of subjects in the present study.

However, the results of the logistic

regression analyses showed that the

association between ST habit and

increased severity of REC and CAL

among the study population existed,

even after adjusting for age.

The majority of the earlier studies

have failed to show any effect of ST

use on CAL. However, a few studies

have shown that the habit may be asso-

ciated with increased attachment loss

(24,29,31). A recent study among rural

male ST users reported significantly

higher buccal attachment loss adjacent

to ST lesions compared with contralat-

eral sites that were not associated with

the ST lesion (24). Another study

among subjects in a south Indian pop-

ulation who had the habit of pan chew-

ing, with or without tobacco, showed

that more subjects among pan chewers

with tobacco had higher scores for loss

of attachment (30).

Fig. 3. Mean percentage of sites in different ranges of recession (REC) for anterior, pre-

molar and molar regions in the smokeless tobacco (ST) and never-user study groups (ns,

not significant).
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The distribution of sites in different

CAL categories in the present study

showed that subjects using ST may

demonstrate a greater percentage of

sites with severe attachment loss com-

pared with never-users, particularly in

the mandibular sites, buccal sites,

anterior teeth and molars. This local-

ized effect on attachment loss may be

caused by the retention of ST prod-

ucts in the oral cavity, which results

in the harmful ingredients of these

products remaining in contact with

the tissues in these regions for

extended periods of time. The

increased attachment loss occurring in

relation to the mandibular teeth prob-

ably explains the increased loss of

mandibular teeth observed among

oral ST users in our study, which was

conducted among subjects from cen-

tral India (38).

In the present study, lack of signifi-

cant differences, between the two

groups, in CAL parameters for maxil-

lary sites and premolar teeth suggests

that, although ST use may result in

an increase in attachment loss, it may

have very little effect on attachment

loss in these regions.

Although the findings of the pres-

ent study suggest that ST use may be

associated with a generalized increase

in REC and CAL, certain aspects of

the study need to be considered when

interpreting the study findings. As the

present study was conducted exclu-

sively among patients with periodonti-

tis who were seeking treatment, we

could not examine those subjects who

were periodontally healthy or patients

who had not reported to the depart-

ment for periodontal treatment, and

this may be considered a limitation of

the study. As mentioned earlier, there

are different types of commercially

available ST products that differ in

their contents and hence may also

differ in their effects on the periodon-

tal tissues (31). However, in the pres-

ent study the ST users were not

categorized according to the type of

ST product used, and this may be

considered as a limitation of the

study. Moreover, we had included,

among ST users, those subjects who

had been using ST products for at

least 5 years. The effect of ST on the

Table 4. Mean percentage of sites in different ranges of clinical attachment loss (CAL) at

different oral regions in the smokeless tobacco (ST) and never-user study groups

CAL ranges

ST users

(n = 60)

Never-users

(n = 89) p-Value*

Full mouth

0 mm 0.42 � 0.99 0.85 � 2.32 0.132

1–2 mm 20.11 � 14.93 26.69 � 17.58 0.013

3–4 mm 39.00 � 10.14 38.58 � 11.23 0.773

5–7 mm 33.96 � 14.67 29.85 � 14.37 0.104

� 8 mm 6.52 � 6.37 4.04 � 5.81 0.003

Maxilla

0 mm 0.66 � 1.72 0.82 � 2.06 0.424

1–2 mm 24.28 � 18.73 27.86 � 19.55 0.193

3–4 mm 39.94 � 11.55 37.81 � 13.28 0.288

5–7 mm 29.73 � 16.41 28.84 � 15.65 0.834

� 8 mm 5.40 � 7.50 4.66 � 7.28 0.334

Mandible

0 mm 0.18 � 0.62 0.88 � 3.03 0.067

1–2 mm 16.04 � 14.02 25.54 � 18.54 0.001

3–4 mm 37.88 � 13.29 39.29 � 12.77 0.544

5–7 mm 38.18 � 16.13 30.87 � 15.79 0.008

� 8 mm 7.73 � 8.36 3.43 � 5.34 < 0.001

Buccal

0 mm 0.46 � 1.41 1.03 � 2.62 0.088

1–2 mm 20.84 � 17.81 28.36 � 19.72 0.007

3–4 mm 37.47 � 11.40 36.82 � 13.11 0.726

5–7 mm 34.04 � 15.55 29.40 � 15.52 0.068

� 8 mm 7.19 � 7.10 4.39 � 6.18 0.002

Lingual

0 mm 0.38 � 1.35 0.66 � 2.45 0.367

1–2 mm 19.37 � 14.65 25.01 � 17.65 0.036

3–4 mm 40.53 � 13.43 40.33 � 12.00 0.936

5–7 mm 33.88 � 16.82 30.29 � 15.20 0.249

� 8 mm 5.84 � 7.79 3.69 � 5.89 0.061

Anterior

0 mm 0.63 � 1.61 1.17 � 3.03 0.143

1–2 mm 20.90 � 18.19 29.16 � 21.14 0.009

3–4 mm 38.90 � 14.38 37.69 � 14.01 0.581

5–7 mm 33.95 � 16.54 27.89 � 18.08 0.030

� 8 mm 5.62 � 6.46 4.10 � 6.92 0.040

Premolar

0 mm 0.42 � 1.21 0.77 � 2.71 0.486

1–2 mm 26.11 � 18.27 32.45 � 21.57 0.057

3–4 mm 45.14 � 13.72 41.55 � 14.64 0.121

5–7 mm 25.32 � 18.06 23.30 � 16.96 0.479

� 8 mm 3.03 � 5.57 1.95 � 4.09 0.187

Molar

0 mm 0.10 � 0.46 0.43 � 1.62 0.153

1–2 mm 12.86 � 13.19 17.04 � 14.02 0.026

3–4 mm 32.95 � 14.24 36.86 � 14.22 0.108

5–7 mm 42.80 � 18.43 39.28 � 16.44 0.253

� 8 mm 11.31 � 12.02 6.42 � 10.87 0.007

*Student’s t-test.

Table 5. Results of logistic regression analyses performed with mean recession (REC) of

� 1 mm and mean clinical attachment loss (CAL) of � 4 mm as the dependent variables

Dependent variable Independent variables

Odds

ratio p-Value

95% confidence

interval

Mean REC � 1 mm Smokeless tobacco use 6.665 0.001 2.277–19.507
Age 1.151 <0.001 1.079–1.229

Mean CAL � 4 mm Smokeless tobacco use 2.911 0.003 1.422–5.960
Age 1.038 0.080 0.996–1.083
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periodontium of patients who contin-

ued the habit for a longer duration of

time (> 10 years), might have been

different (24, 31) and was not studied.

Nevertheless, by excluding subjects

who used other forms of tobacco and

subjects who had discontinued ST

use, we were able to study the effects

of current ST use on the pattern of

periodontal destruction.

To conclude, the findings of the

present study suggest that ST use may

lead to a generalized increase in the

severity of gingival REC and CAL,

with ST users having a larger propor-

tion of sites with severe REC and

CAL. The greatest increase in severity

of CAL was found to be localized to

sites on mandibular teeth, buccal sur-

faces, anterior teeth and molars, and

this is possibly related to retention of

the ST product in the oral cavity.

However, further studies evaluating

the effects of ST on periodontal tis-

sues in different regions of maxillary

and mandibular arches, and in inter-

proximal, midbuccal and midlingual

sites, also need to be performed in

order to obtain a clearer picture of

the pattern of periodontal destruction

among ST users. Currently, such a

study, utilizing the same data set, is in

progress. Moreover, further cross-sec-

tional and prospective studies among

the general population, including

patients with periodontitis as well as

periodontally healthy subjects, need

to be performed with improved meth-

odology and use of other variables

such as alveolar bone level and micro-

bial changes, and the stratification of

patients based on type of ST product

and duration of ST use, in order to

improve our understanding of the

effects of ST use on the periodontium.

The improved knowledge regarding

the effects of ST use on periodontal

tissues may be helpful in implement-

ing public health programs to increase

the awareness of the general public

regarding the potential health hazards

associated with this highly prevalent

habit. It may also serve as a guideline

for a tobacco-cessation intervention in

the periodontal treatment protocol for

the management of patients using ST

products. Tobacco cessation in den-

tal-care settings can play an impor-

tant role in improving the outcome of

periodontal treatment as well as in

improving the oral health of patients

with the habit of ST use. Studies have

shown that the tobacco-cessation

intervention in dental-care settings

can be effective in increasing the pro-

portion of ST users who quit the

habit (39–42). In India, as in other

south-Asian countries, the habit of ST

use is culturally ingrained among the

population and is generally considered

to be part of their lifestyle. This, com-

bined with a general belief that ST is

less harmful than smoking, accounts

for the widespread use of ST prod-

ucts. These beliefs may also under-

mine the success of tobacco-cessation

programs in these populations. Hence,

tobacco-cessation programs initiated

by dentists and periodontists should

also aim at improving the knowl-

edge of the patients regarding such

misconceptions in order to tackle,

more effectively, the burden of health

hazards associated with ST

consumption.
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