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Oral health status of male adolescent smokeless
tobacco users in Saudi Arabia
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حالة صحة الفم لدى املراهقني الذين يستخدمون التبغ بدون دخان يف اململكة العربية السعودية
 هيون كيونغ بارك،دانية إبراهيم العقييل

 وتصف هذه الرسالة حالة صحة الفم لدى املراهقني. هناك دراسات قليلة تناولت التأثريات الفموية الستخدام املراهقني للتبغ بدون دخان:اخلالصـة
َ الذين يستخدمون يومي ًا التبغ املحيل بدون دخان
 طالب ًا يف املرحلة270  وقد استكملت عينة مالئمة تتألف من.(الش َّمة) يف اململكة العربية السعودية
 من هؤالء الطالب لدهيم ترسبات من%96  وكانت النتائج أن. وأجريت هلم فحوصات عىل الفم وقياس نيكوتني اللعاب،اإلعدادية استامرات
،) مييل مرت1.1  منهم لدهيم التهاب اللثة (وسطي فقدان االرتباط الرسيري%41  وأن،)1.66 اللوحيات السنية (وسطي نقاط َمن َْسب اللوحيات السنية
 أما. منهم لدهيم آفة واحدة عىل األقل يف الطبقة املخاطية%86  وأن،)2.1  منهم لدهيم نخر سني (نقاط األسنان املنخورة والساقطة واملحشوة%56 وأن
مستويات اللوحيات السنية والتهاب اللثة والنخر السني والتهاب دواعم السن لدى املستخدمني للتبغ بدون دخان فكانت مشاهبة ملا لدى معظم املراهقني
 واستنتج. يمكن أن تعزى إىل استخدام التبغ بدون دخان، طالب آفة يف الطبقة املخاطية10  من بني كل9  وكان لدى.بغض النظر عن استخدام التبغ
.الباحثان أن من الواجب اختاذ تدابري قوية لزيادة مستوى الوعي بني الطالب حول اآلثار الصحية الضائرة الستخدام التبغ وملكافحة حصوهلم عىل التبغ
ABSTRACT Few studies have evaluated the oral effects of smokeless tobacco use in adolescents. This study
described the oral health status of adolescents who were daily users of local smokeless tobacco (shamma)
in Saudi Arabia. A convenience sample of 270 middle-school male students completed a questionnaire and
received an oral examination and a saliva cotinine test. Among the students, 96% had plaque deposits (mean
plaque index score 1.66); 41% had gingivitis (mean clinical attachment loss 1.1 mm); 56% had dental caries (mean
decayed, missing, filled teeth score 2.1) and 86% had at least 1 mucosal lesion. The levels of plaque, gingivitis,
dental caries and periodontitis among smokeless tobacco users were similar to those of most adolescents
regardless of tobacco use. Almost 9/10 students had a mucosal lesion that could be related to smokeless tobacco
use. Strong measures should be taken to increase students’ awareness of the adverse health effects of tobacco
use and to control their access to tobacco.

État de santé bucco-dentaire des adolescents de sexe masculin consommateurs de tabac sans fumée en
Arabie saoudite
RÉSUMÉ Peu d'études ont évalué les effets bucco-dentaires de la consommation de tabac sans fumée chez
les adolescents. La présente étude décrit l'état de santé bucco-dentaire des adolescents qui consommaient
quotidiennement du tabac sans fumée (shamma) en Arabie saoudite. Un échantillon de proximité de 270 élèves
du secondaire de sexe masculin a rempli un questionnaire, puis a fait l'objet d'un examen bucco-dentaire et
d'une analyse de la concentration salivaire de cotinine. Sur l'ensemble des élèves participants, 96 % présentaient
de la plaque dentaire (score moyen de l'indice de plaque 1,66) ; 41 % souffraient de gingivite (perte d'attache
clinique moyenne 1,1 mm) ; 56 % avaient des caries dentaires (indice des dents cariées, absentes ou obturées
moyen 2,1) et 86 % étaient atteints d'au moins une lésion de la muqueuse. Les taux de plaque dentaire, de
gingivite, de caries et de parodontite chez les consommateurs de tabac sans fumée étaient similaires aux taux
observés chez la plupart des adolescents indépendamment de leur consommation de tabac. Près de 9 élèves
sur 10 étaient atteints d'une lésion de la muqueuse ayant potentiellement un lien avec la consommation de tabac
sans fumée. Des mesures énergiques devraient être prises pour sensibiliser les élèves aux effets indésirables pour
la santé de la consommation de tabac et pour contrôler leur accès au tabac
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Introduction
Tobacco use is a major preventable
cause of premature death and also a
common risk factor for several general
chronic diseases [1]. Although smoking
prevention programmes in developed
countries have resulted in a decline in
the number of smokers over the past
3 decades, smokeless tobacco use has
increased, principally due to its heavy
consumption by male adolescents and
young men [2,3]. Smokeless tobacco
use causes cancer of the head and neck,
oesophagus and pancreas, and many
oral diseases such as oral mucosal
lesions, leukoplakia and periodontal
disease [4,5].
There are 2 major types of smokeless
tobacco products: chewing tobacco and
snuff. In Saudi Arabia, snuff (shamma)
use is common and is largely practised in
the southern part of the country and by
select populations countrywide [6]. Since
the production and import of commercial smokeless tobacco is prohibited in
Saudi Arabia, these products are prepared
illegally at home without government
inspection or monitoring. Smokeless tobacco is readily accessible, cheap and its
use by adolescents is easily hidden from
parents and teachers [7]. These factors
are likely to contribute to its increasing
popularity and use among adolescents.
To date, there are no population
studies of the prevalence of smokeless
tobacco use in Saudi Arabia. In 2010, the
authors conducted a study to determine
the prevalence of tobacco use among 7th,
8th and 9th grade schoolchildren in Jeddah, Saudi Arabia. The results indicated
that 10% of these students currently used
any tobacco (13% of boys and 7% of
girls) and smokeless tobacco use was
exclusively practised by 2% of the male
students in Jeddah [8]. Studies in other
countries have reported substantial occurrence of oral mucosal lesions, a significant correlation between gingival index
scores and snuff use and an increased
risk of gingival recession among adolescents [9–12]. Nevertheless, data on the
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association of dental caries and smokeless tobacco use are limited. In general,
there is no evidence of tobacco-associated dental caries [9–11]. Offenbacher
and Weathers in 1985 reported higher
decayed, missing, filled teeth (DMFT)
scores among users only if they had gingivitis [11]. Although smokeless tobacco
is a well known risk indicator associated
with adverse oral health outcomes in
adults, few studies have reported statistical differences between adolescent snuff
users and non-users. This is likely to be
a result of the short exposure time to
smokeless tobacco products among adolescents [13–15].
Currently, there are no studies on
the oral health status of adolescent
smokeless tobacco users in Saudi Arabia. The aim of this study was to describe
the oral health status of adolescents who
use smokeless tobacco in Saudi Arabia.

Methods
Study design

In a cross-sectional study middle-school
students completed a self-administered
questionnaire and received a comprehensive oral examination and a saliva
cotinine test in May 2010.
Subjects

A convenience sampling method was
used to recruit smokeless tobacco users
only from public male middle schools in
the east and south of Jeddah. These regions are generally recognized as being
of low to lower middle socioeconomic
class. A total of 15 schools participated
in the study. The schools’ counsellors
were asked to identify and prepare a
name list of smokeless tobacco users in
their school to enrol in our study. From
a total of 391 7th to 9th grade students
who were initially surveyed, 100 students were not smokeless tobacco users
based on their questionnaire responses.
Of the 291 who reported smokeless
tobacco use, only daily users (n = 270)
were used in the analysis.

Data collection
Questionnaire
The students completed a short
questionnaire specially designed for
this study before receiving their oral
examination. Questions about their
dental/oral health, oral health practices,
tobacco use and sociodemographic
characteristics were included.
Oral clinical examination
Two trained dentists performed the
oral examinations. The students were
examined at the schools using portable
dental chairs, disposable oral examination kits and head lights for illumination.
Williams markings periodontal probe
was used to assess periodontal diseases
[16]. The oral/dental variables were
assessed in the following order.
Oral hygiene status: The oral
hygiene status of students was evaluated using the plaque index of Silness
and Löe [17]. The presence of plaque
deposits was assessed visually on 3 facial sites (mesiofacial, mid-facial and
distofacial) of 12 selected teeth. These
were upper and lower central incisors,
upper and lower first premolars, and
upper and lower first molars. Missing
central incisors were replaced by lateral
incisors, missing first premolars were
replaced by second premolars and first
molars were replaced by second molars.
The percentage of students with plaque
on any surface of the selected teeth was
calculated.
Probing pocket depth (PPD): PPD
was measured as the distance from the
free gingival margin to the base of the
clinical pocket on the 3 facial sites of the
12 selected teeth. The PPD measurement was rounded to the higher whole
millimetre [18].
Gingival recession: The distance
from the cemento-enamel junction to
the free gingival margin was measured
on the same sites of the same 12 teeth. It
was recorded as a negative value if there
were gingival overgrowth and as a positive value if there was a recession. Gingival recession was considered present
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if the free gingival margin was located
apical to the cemento-enamel junction.
The measurement was rounded to the
higher whole millimetre [18].
Clinical attachment loss (CAL):
CAL was calculated by adding up the
recorded values of the distance from
the cemento-enamel junction to free
gingival margin and PPD on the 3 sites
of the 12 selected teeth [18].
Gingivitis: bleeding on probing
(BOP) was recorded following PPD
and gingival recession measurements.
BOP was scored as positive if bleeding
was observed [18].
Dental caries: was scored on all
teeth, excluding third molars. The prevalence of dental caries was determined by
the presence of any untreated cavities in
the user’s mouth. In addition, the World
Health Organization decayed (D),
missing (M), and filled (F) permanent
teeth (DMFT) index criteria were used
in our oral examination [19]. The student was questioned about the reason
for extraction of any missing teeth to
confirm caries as the cause of extraction.
Tooth wear: tooth wear was considered positive if there was loss of tooth
structure resulting in smooth, hard depressions on the facial surfaces adjacent
to the cemento-enamel junction and/
or on occlusal surfaces of all teeth [20].
Tooth stain: tooth stain was recorded as present if it was found on occlusal
and/or facial surfaces of all teeth [20].
Oral mucosal lesions (OML): abnormalities of the oral mucosa were categorized into 3 degrees according to Greer
and Poulson’s criteria [9]: degree 1, a
superficial lesion with colour similar to
the surrounding mucosa and slight wrinkling; degree 2, a superficial whitish or
reddish lesion with moderate wrinkling;
and degree 3, a red or white lesion with
obvious thickening and wrinkling [9].
Training and calibration of dental
examiners
Two teams, each consisted of a dental examiner and a recorder, were
trained and calibrated to conduct oral
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examinations. Prior to the study, a didactic instructional session and 9 hours
of clinical training were conducted.
Twenty (20) middle school male students were invited to the dental school
clinics to train the dental examiners in
the recordings of the oral indicators. Inter- and intraexaminer reliabilities (percentage agreement) for the recordings
of CAL, OML, and dental caries were
calculated. The interexaminer reliability
for CAL within 1 mm and OML were
≥ 95%. The interexaminer reliability for
dental caries was ≥ 95%. The intraexaminer reliability for CAL within 1 mm and
OML were ≥ 96%. The intraexaminer
reliability for dental caries was ≥ 95%.
Cotinine test
A saliva cotinine test was done for each
student after they had completed the
questionnaire and before they received
the oral examination. NicAlert™ saliva
nicotine test was used for testing. It is
a semi-quantitative saliva based test for
the determination of in vivo nicotine
consumption or exposure. The test was
collected and analysed according to
the manufacturer’s instructions. Each
test strip is divided into 6 reactive
chromographic (colour change) levels
of cotinine detection. Level 1 indicates
a cotinine equivalent of 10–30 ng/mL
and level 6 indicates a cotinine equivalent of 2000+ ng/mL. Two dental
residents were responsible for collecting
saliva and administering the test.
Ethical issues
The project was approved by the ethics
committee of the Deanship of Scientific
Research at King Abdulaziz University,
Jeddah, Saudi Arabia. Furthermore,
study clearance was obtained from
the Directorate of the Department of
Education and the schools observed
their own policies for informing parents
about the study.

statistics in the form of frequencies and
means and standard deviation (SD)
were computed for participants’ demographic data, oral health behaviour and
status, and access to dental care and oral
health status of smokeless tobacco users
related to site of smokeless tobacco use.
Many of the surveyed students
used other forms of tobacco such as
cigarettes and waterpipe (shisha). The
students were classified into 4 groups
to evaluate any differences in oral health
status between students who used only
smokeless tobacco and those who used
it in combination with other forms of
tobacco. These groups were: smokeless tobacco only, smokeless tobacco
and waterpipe, smokeless tobacco and
cigarettes, and all types of tobacco. The
generalized linear model was applied
to analyse the difference in oral health
conditions among these groups. Values
of P < 0.05 were considered statistically
significant.
To describe the oral health status
of smokeless tobacco users related to
the site of smokeless tobacco use, we
divided the mouth into sextants: sextant
A (from upper right second molar to
upper right first premolar), sextant B
(from upper right cuspid to upper left
cuspid), sextant C (from upper left first
premolar to upper left second molar),
sextant D (from lower left second molar
to lower left first premolar), sextant E
(from lower left cuspid to lower right
cuspid) and sextant F (from lower left
first premolar to lower left second molar). A generalized linear model was
used to compare oral health indicators
among smokeless tobacco users by
sextants. Values of P < 0.05 were considered statistically significant.

Results

Statistical analysis

Characteristics of smokeless
tobacco users

Data were entered in Microsoft Access
2007 and analysed using SAS statistical software, version 9.2. Descriptive

The mean age of the 270 participants
was 15.7 (SD 1.5) years, range 13–20
years. All participants were males and
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82.0% were of Saudi nationality; 42%
of students were in grade 9, 31.8% in
grade 8, and 26.2% in grade 7 (Table 1).
More than half of the students (54.3%)
reported having a low family income [≤
Saudi riyals (SR) 3000], 28.5% medium
income (SR 3001–7000) and 17.2%
high income (> SR 7000). The average daily school allowance was SR 4.7
(range: 0–20). Remarkably, 21.0% and
32.6% of students reported that their
father and mother respectively were
illiterate. Furthermore, 7.2% and 6.6%
of fathers and mothers respectively had
completed high school and 6.7% and 6%
of fathers and mothers respectively had
graduated from college. The majority of
students (87.5%) reported that both of
their parents were alive and 80% were
living with both parents. Most students
(73%) lived with their mother only if
their parents were not living together.

Table 1 Demographic data of adolescent smokeless tobacco users in Jeddah (n =
270)
Variable

Oral health status of
smokeless tobacco users and
their access to dental care

Several questions were asked to evaluate students’ oral health behaviour and
their perceptions of their oral health
status and access to dental care (Table
3). A third of respondents (32.6%) reported having a toothache at the time
of the survey. Only 30.5% brushed their
teeth on a daily basis and 16.4% never
714

%

13

14

5.2

14

41

15.4

15

67

25.1

16

67

25.1

17

48

18.0

18

19

7.1

19

8

3.0

20

3

1.1

Student’s nationalitya
Saudi

219

82.0

48

18.0

7

70

26.2

8

85

31.8

9

112

42.0

Non-Saudi
Student’s grade

Student’s daily allowance (SR)a

Knowledge about and
behaviours related to
smokeless tobacco use

ST users were asked about age at starting ST use, knowledge about ST and
several behaviours related to their use
(Table 2). The mean age at starting
ST use was 12.6 (SD 2.4) years. On
average, users use 6 chews per day, leave
a chew about 11 minutes in the mouth,
and chew another in about an hour.
Nearly a half (51.3%) of these students
uses smokeless tobacco during the
examination period. Interestingly, only
17.8% knows the content of smokeless
tobacco and 3.8% adds water, pepper,
spices or toothpaste to the chew, or
wrap it in tissue before use.

No.

Student’s age (years)a

0–2

38

14.2

3–4

77

28.7

5–7

125

46.6

8–10

26

9.7

> 10

2

0.8

School region
East

166

61.5

South

104

38.5

Illiterate

56

22.3

< High school

153

61.0

Father’s educationa

High school degree

18

7.2

> High school

24

9.6

Illiterate

88

34.2

< High school

Mother’s educationa
136

53.0

High school degree

17

6.6

> High school

16

6.2

Missing values are not included.

a

brushed. Moreover, at least one-third
(33.1%) had visited the dentist in the
past year and 26.7% had never been to
a dentist. Among those who had visited
a dentist, most (40.6%) went for toothache or tooth decay (38.1%).
Analysis of the oral clinical examination findings showed that 96% of these
students had plaque deposits on their

teeth and the mean plaque index score
was 1.66 (SD 0.51). Although 41%
presented with gingivitis, none of the
students showed signs of periodontal
disease. The mean CAL was 1.1 (SD
0.37) mm, 1% had gingival recession
and the mean pocket depths ranged
from 1.1–3.4 mm. The percentages of
smokeless tobacco users with < 2 mm,
2–3 mm and > 3 mm pocket depths
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Table 2 Knowledge about and behaviour related to smokeless tobacco (ST) use by adolescent smokeless tobacco users in
Jeddah (n = 270)
Variable
Age at starting ST use (years)

Value
Mean (SD)

Median

Range

12.6 (2.4)

13

6–20

No. of ST chews/day

5.6 (4.8)

4

1–30

No. of min. ST chew left in mouth

11.0 (10.9)

10

1–60

No. of min. between chews

445 (2817)

60

2–432

No.

%

Use ST while sleeping

18

6.4

Use ST as soon as you wake up

94

33.5

Use ST if sick

43

15.4

Use ST while having mouth sores

45

16.0

Use ST during examination period

142

51.3

Know the content of ST

60

17.8

Add other substances to ST chew

10

3.8

SD = standard deviation.

were 50.7%, 48.5% and 0.7% respectively. The prevalence of dental caries
was 56% and the mean DMFT score
was 2.1 (SD 2.77). The decay (% D)
component of the DMFT represented
the highest (80%) proportion of the
index score (range 72%–89%). None
of the students showed any tooth wear
and up to 5% showed some tooth stains
related to smokeless tobacco use.
A simple linear regression analysis of
the relationship between selected oral
variables showed significant associations between frequency of tooth brushing and gingival recession (t = 2.31; P <
0.05) and frequency of tooth brushing
and gingivitis (t = 2.04; P < 0.05).
Multivariate analyses of mean
pocket depth and CAL with variables
such as age, parents’ education, income,
brushing frequency, dental visits and
plaque index scores found that only
mean plaque index score was statistically significantly associated with both
pocket depth (P = 0.02) and CAL (P =
0.03) (Table 4).
An interesting finding of this study
was that 85.9% of smokeless tobacco
users had at least 1 OML. Among users
with at least 1 lesion (n = 232), 45.5%
had OMLs of degree 1, 32.0% had
degree 2 and 22.5% degree 3 lesions.

The majority (87.0%) of all OMLs (n =
316) were located in the upper anterior
area where smokeless tobacco is habitually placed. There were no significant
associations found between these lesions and oral health variables such as
brushing frequency and dental visits.
Among demographic factors, the region
of schools was statistically significantly
associated with OML (OR = 0.85; 95%
CI: 0.73–0.98). Schools in the eastern
region of Jeddah were more likely to
have users with lesions compared to
students from the southern region (OR
= 0.85; 95% CI: 0.7- 0.9). The level of
salivary cotinine was also significantly
associated with the presence of smokeless tobacco-associated OML (OR =
1.5; 95% CI: 1.1–1.8).
The distribution of the studied oral
health conditions among the 4 groups of
tobacco users are presented in Table 5.
The students who used only smokeless
tobacco had the lowest mean plaque
scores 1.58 (SD 0.54) and those who
used smokeless tobacco and smoked
waterpipes had the highest scores 1.71
(SD 0.47), although no statistical significant difference was observed. Gingivitis was highest among students who
used smokeless tobacco in combination with cigarette smoking (52%) and
was lowest among students who used all

types of tobacco (31%) (P < 0.05). The
prevalence of dental caries was highest among the smokeless tobacco only
users (65%) compared with the other
3 groups (49%, 53% and 58%); however, the difference was not statistically
significant. The mean salivary cotinine
scores did not show any significant differences among students, ranging from
2.47 (SD 1.32) among users of both
cigarettes and smokeless tobacco to
2.69 (SD 1.24) among users of all types
of tobacco (score 2 = 30–100 ng/mL
cotinine; score 3 = 100–200 ng/mL
cotinine).
Sextant-specific oral health
status of smokeless tobacco
users

To describe the oral health status of
smokeless tobacco users in relation
to site of smokeless tobacco use, we
divided the mouth into sextants.
We used a general linear model for
comparing oral health indicators
among smokeless tobacco users by
sextants. Table 6 presents the means
and frequencies of oral health conditions for each sextant. The majority of
students (95%) placed the smokeless
tobacco dip in the vestibule of the upper anterior region, whereas only 30%
placed the dip in the vestibule of the
715
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Table 3 Oral health behaviour of adolescent smokeless tobacco users in Jeddah
(n = 270)
Variable

No.

%

Yes

88

32.6

No

182

67.4

Pain in teeth

Pain in gums
Yes

36

13.3

No

234

86.7

Yes

62

23.0

No

208

77.0

Daily

82

30.5

Every other day

69

25.7

2–3 times a week

51

19.0

Weekly

23

8.6

Do not brush

44

16.4

< 6 months

68

25.2

6 months to < 1 year

20

7.4

1 to < 3 years

22

8.2

Bad breath

Frequency of brushing teetha

Past dental visit

> 3 years

18

6.7

Never been to a dentist

72

26.7

Don’t know /don’t remember

70

25.9

Reason for visita
Check-up/cleaning

27

14.1

Toothache

54

38.1

Tooth decay

78

40.6

Treatment

16

8.3

Other

17

8.9

Missing values are not included.

a

lower anterior region. In general, the
posterior sextants showed more CAL
and PPD compared with the anterior
sextants (B and E).
Furthermore, the mean CAL and
PPD were higher for the upper posterior sextants compared with the lower
posterior sextants; however, no statistical significant differences were found
between groups. The upper anterior
sextant (sextant B) had the lowest
percentage of BOP (33%) and a low
plaque index score (1.47), whereas
the area of sextant A presented with
the highest percentage of BOP (47%;
P < 0.05) and a high plaque index
score (1.81). The mean DMFT was
716

lowest (0.04) in the lower anterior
region and highest in the lower posterior teeth.

Discussion
The age of our sample was somewhat
higher than expected for usual middle
school students. This may be attributed
to the convenience sampling method
which targeted only tobacco users in
these schools. Data from the 2009 National Youth Risk Behavior Survey in
the United Sates of America showed a
negative association between tobacco
use and academic achievement after

controlling for sex, race/ethnicity and
grade level. Students with higher grades
(As and Bs) were less likely to use tobacco than students with lower grader
(Ds and Fs) [21].
Information gathered about the
knowledge of student-users and their
behaviours related to smokeless tobacco use are generally useful for
designing and implementing comprehensive tobacco prevention programs.
The findings, especially those related
to the content of smokeless tobacco,
should prompt research in the field
of chemistry and toxicology of local
smokeless tobacco (shamma) varieties
used in Saudi Arabia. Limited research
has been conducted into this subject
[22].
Previous studies of adult tobacco users showed significant associations between periodontal disease and tobacco
use [14,23]. We were not able to find
any associations between periodontitis and smokeless tobacco use in this
sample of young students. In the few
studies conducted among adolescents,
Greer and Poulson reported that 25%
of smokeless tobacco users had gingival
recession at the placement site [9]. Furthermore, Offenbacher and Weathers
reported significant gingival recession
among adolescent smokeless tobacco
users with coexisting gingivitis only
[11]. Most of the smokeless tobacco
users in the previous studies habitually
placed the smokeless tobacco dips in
the mandibular anterior region and the
majority of the OML were in the mandibular arch, affecting tissues adjacent
to the mandibular anterior teeth [9,24].
The observed recession may be due to
the narrower width of attached gingiva
in this area compared with that in the
maxilla and/or the use of vigorous tooth
brushing to remove the stains and smell
associated with smokeless tobacco use.
In our study, gingival recession and
gingivitis in smokeless tobacco users
were both significantly associated with
frequency of tooth brushing, and 95% of
users used the upper anterior vestibule
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Table 4 Results of multivariate analyses of mean pocket depth and clinical attachment loss (CAL)
Variable

df

Mean pocket deptha
Parameter estimate
(SE)

Mean CALb

t-value

Parameter estimate
(SE)

t-value

Intercept

1

1.04 (0.32)

3.3

2.29 (0.31)

Age

1

–0.01 (0.02)

–0.55

–0.03 (0.02)

–1.6

7.46

Family income

1

–0.01 (0.02)

–0.33

–0.00 (0.02)

–0.12

Father’s education

1

–0.01 (0.01)

–0.99

–0.02 (0.01)

–1.29

Mother’s education

1

0.019 (0.02)

1.24

0.02 (0.01)

Frequency of brushing teeth

1

0.02 (0.02)

0.77

0.01 (0.02)

Plaque score

1

0.12 (0.06)

2.22*

0.12 (0.05)

2.29*

Time since last visit to dentist

1

0.00 (0.02)

0.1

0.00 (0.02)

0.14

Cotinine level

1

–0.03 (0.02)

–1.41

–0.02 (0.02)

–1.08

1.26
0.3

R = 0.08; R = 0.07.
*P < 0.05.
df = degrees of freedom; SE = standard error.
a 2

b

2

for dipping. Regardless of location of
smokeless tobacco dipping, severe periodontal disease is more likely to occur
after long-term smokeless tobacco use
[23].
Surprisingly, the dental caries
prevalence (56%) and severity (mean
DMFT 2.1) were lower in our sample
than in previously reported studies

of middle-school students in Saudi
Arabia [25–29]. Our findings may
be explained by the wide variations in
dental caries prevalence (59%– 80%)
and severity (DMFT 1.81–4.70), in
the permanent teeth of these children
relative to the varied fluoride concentration in the water countrywide
[30]. Another reason for the observed

lower dental caries prevalence may be
related to smokeless tobacco use [31].
The accelerated salivary flow in heavy
smokeless tobacco users provides
physical cleansing and mild buffering
actions which inhibit the aggregation
of cariogenic bacteria [31]. In addition,
smokeless tobacco products are highly
alkaline and many contain fluoride

Table 5 Oral/dental conditions of different groups of adolescent smokeless tobacco users in Jeddah
Oral/dental condition

Mean (SD) plaque score

Smokeless tobacco
Waterpipe &
Cigarettes &
only
smokeless tobacco smokeless tobacco
(n = 170)
(n = 19)
(n = 45)

All types of
tobacco
(n = 36)

1.58 (0.54)

1.71 (0.47)

1.66 (0.42)

1.69 (0.47)

92

94

99

99

Mean (SD) pocket depth (mm)

2.03 (0.39)

1.94 (0.31)

2.07 (0.37)

1.93 (0.33)

Probing pocket depth 2 mm (%)

52

47

53

33

Plaque (%)

Probing pocket depth 3 mm (%)
Gingival inflammation (%)

1

0

2

0

39

41

52

31

Gingival recession (mm)
Mean (SD) clinical attachment loss (mm)
Dental caries (%)

1

2

1

1

1.06 (0.38)

1.03 (0.37)

1.13 (0.38)

0.98 (0.36)

65

53

49

58

2.18 (2.48)

1.84 (2.95)

2.44 (4.17)

1.36 (1.48)

D teeth (%)

86

89

74

72

M teeth (%)

9

8

25

6

F teeth (%)

5

3

1

22

Mean (SD) DMFT score

Tooth stain (%)

4

5

2

3

Tooth wear (%)

0

0

0

0

Oral mucosal lesions (%)
Mean (SD) cotinine scorea

88

95

87

72

2.62 (1.29)

2.53 (1.17)

2.47 (1.32)

2.69 (1.24)

Score 2 = 30–100 ng/mL cotinine; score 3 = 100–200 ng/mL cotinine.
SD = standard deviation; D = decayed, M = missing, F = filled.
a
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Table 6 Site-specific oral health conditions among adolescent smokeless tobacco users in Jeddah
Variable

Sextantc
A

B

C

D

E

F

5

95

5*

8*

30**

6***

Mean plaque score

1.81

1.47

1.88

1.53

1.45

1.53

Mean pocket depth (mm)

2.24

1.78

2.23

2.06

1.74

2.03

Mean clinical attachment loss (mm)

1.25

0.87

1.24

1.05

0.89

1.02

Tobacco dipping sitea,b (%)

Mean gingival recession (mm)

0.01*

0

0.01*

0

0.03

0

Bleeding on probing (%)

47*

33

44

37

39

41

Mean DMFT score

0.34

0.39

0.39

0.47

0.04

0.46

D teeth (%)

83

93

86

70

100

80*

M teeth (%)

9

2

5

20

0

10

F teeth (%)

8

5*

9*

10*

0

10**

Oral mucosal lesionsb (%)

2

96

4

2

12

2

Site of use of smokeless tobacco.
Totals more than 100% because some students use more than 1 site for dipping and have more than 1 lesion in the same sextant.
Sextants A (from upper right second molar to upper right first premolar), B (from upper right cuspid to upper left cuspid), C (from upper left first premolar to upper left
second molar), D (from lower left second molar to lower left first premolar), E (from lower left cuspid to lower right cuspid) and F (from lower left first premolar to lower
left second molar).
*P < 0.05; **P < 0.01; ***P < 0.001.
D = decayed, M = missing, F = filled.
a

b
c

in levels ranging from 0.9 to 2.0 ppm,
which directly inhibit or slow caries
development [31].
A disturbing finding of this study
was the high prevalence of OML (86%)
at the site of smokeless tobacco placement. This is much higher than the
reported prevalences of 50%–70% in
other studies [14,32,33]. These lesions
are reversible if users quit smokeless
tobacco use early in life. However, with
long-term, frequent use the lesions are
considered precursors of oral cancer.
Malignant transformation of leukoplakia from all causes ranges from 3%–5%
[7]. In Saudi Arabia, oral cancer is the
third most common malignancy in
males and the fourth in females [34].
Moreover, the highest percentage
(35%) of oral cancer cases referred to
King Faisal Specialist Hospital and Research Center in Saudi Arabia comes
from Jizan in the south of the country,
where smokeless tobacco use is a common practice [6]. The growing number
of adolescent smokeless tobacco users and the ≤ 50% survival rates of oral
cancer make this low rate of malignant
transformation a considerable concern
[7,34].
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One limitation of this study was the
selection of 12 teeth to evaluate the
periodontal disease among adolescents.
This may have underestimated sitespecific periodontal disease. However,
previous studies showed that the local
effect of smokeless tobacco use may
extend to several teeth [20]. Another
limitation was the cross-sectional design of the study which made it hard to
establish a temporal sequence between
smokeless tobacco use and oral diseases/conditions.
Conclusion
Tobacco impacts the general and oral
health of its consumers. Although we
were not able to find statistical associations between caries or periodontal
disease and smokeless tobacco use,
the high prevalence of OML in this
sample of young people is alarming.
Nine out of 10 students had an OML
which could be related to smokeless
tobacco use. Therefore, it is urgent to
develop comprehensive tobacco prevention programmes especially including elementary schoolchildren in Saudi

Arabia. Furthermore, the results of our
study strongly emphasize the pressing
need of the government to develop effective polices and to reinforce current
policies and regulations affecting access
of children to tobacco.
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