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Introduction paigns have been planned and carried out to
make the public aware of the hazardous impact of

Smoking has been a global concern as an  smoking. Unfortunately, campaign such as ‘Tak
increasing number of teenagers, mainly from the Nak’ seems to be in need of reorientation as it fails
developing world, are getting addicted to smoking.  to meet the objectives. The anti-smoking campaigns
WHO has reported that 1.3 billion people are that have run over the years have primarily targeted
smoking worldwide (WHO World Health Report, smokers urging them to reduce or give it up entirely.
2003). In Malaysia, the general increase of number ~However a new crop of smokers are springing up as
of smokers in the population has taken to be an issue  more youths and women take up the habit. Alveolar
of concern by the Ministry of Health. Many bone loss is one of the indicators of periodontal
destruction. Studies on smoking effects to our

* Corresponding author: Department of Oral Pathology, Oral Medicine and Periodontology Faculty of Dentistry,
University of Malaya, 50603 Kuala Lumpur, Malaysia ~ fouadmahouad(@yahoo.com E mail:Telephone number:
6-03-7967 4832 Fax: 6-03-7967 4531




Fouad Hussain AL-Bayaty, Noor Adinar,
Saridah Mahda Evylne Chin Oi Lian

general health as well as oral health had shown the
hazardous impact of smoking that may subsequently
alter the normal function of our body system. In
dentistry, smoking has long been a known culprit to
damage of oral tissue such as the periodontium. 0
Several studies have demonstrated the association of
smoking and alveolar bone loss.”” Observations
from studies suggest that smoking is associated with
increased levels of prevalence as well as severity of
vertical bone loss.”) Alveolar bone loss may
subsequently lead to tooth loss. Cigarette smoke
inhalation may affect the tooth-supporting bopg
early as two months after the initiakres
Studies on subjects o
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Increasing reductig
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of interproximal bone he
distance from cemento-enamgl TUnction
periodontal bone crest. Accord
alveolar bone height was significatitly ;
smokers as compared to non-smokers. These stud
have the advantage that smokers and non-smokers
were of equal standard on oral hygiene and dental
care habits.> ® The results show an association
between cigarette smoking and reduction of alveolar
bone height, suggesting that smoking itself exerts a
detrimental effect on the bony component of the
periodontal supporting tissues.”” ® The aim of the
present study is to assess the effects of smoking on
alveolar bone loss of dental undergraduate students
in Faculty of Dentistry, University of Malaya. The
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authors expected low prevalence of smokers among
the dental undergraduate students.

Materials and Methods

Study Population

The study population consists of 299 dental
undergraduate students of University of Malaya in
Year 2, 3, 4 and 5. There were 220 and 79 females
ud males respectively, with age ranging from 19 to
gstionnaires about smoking habits, duration
off@igarettes per day were distributed to
e of sample was made after the
ed, and then divided into
non smokers. Out of
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Radiographic Examination

Bitewing radiographs of current smokers
were taken for the assessment of the alveolar bone.
Consent forms and patient information sheet forms
were provided before the radiographic procedures.
The bitewing radiographs were taken by one
examiner using standard film holder and Kodak
Insight Dental Film size 1, 3 x 4 cm. Exposure time
was adjusted to 0.25 s and the films were developed




manually. As for the non smokers, previous bitewing
radiographs taken not more than a year before were
used as a control sample.

The interproximal bone loss is defined as
the change of distance in millimeters from the
cemento-enamel junction (CEJ) to the alveolar crest
(AC). The crest of alveolar bone was defined as the
most coronal level where the periodontal membrane
retained its normal width.””? Normal distance of CEJ
and AC in young adults varies between 0.75 and
1.49 mm ", but in this study, 0.849 mm distance
(mean CEJ-AC distance of the control group
taken to assess the amount of interproxima
The amount of bone loss we 3y
measured CEJ-AC distance § ed
Bitewing radiographs® i
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Results

1. Smoking Prevalence:

The prevalence of dental students who
smoke was 5.57% and only 1.99% had been
previously smoking at least one year ago, while
02.4% had no history of smoking. The present study
group by year of study and smoking status is
presented in Figure 1, Figure 2 and Table 1.
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Figure 1:  Study group according to year of study
and smoking status
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100.0% 100.0%

pesure fo cigarettes
questionnaires. The
ent smokers by
and duration of
o in Pable 2 and Table 3
h;w % of the smokers consumed
ay. The mean consumption of
A3 cigarettes per day (range 1-20
garettes per day), and the mean duration of
smoking of current smokers was 5.57 years (range 1-
20 years). About 71.4% of smokers smoke daily
while the other 28.6 % smoke less than 4 days per
week. Smoking exposure was calculated as the
accumulated yearly exposure as the product of
consumption per day and days of smoking in a year.
Smoking exposure among the smokers showed the
average of 2172 cigarettes per year as shown in
Table 4. Half of the smokers had never tried to quit
from smoking. The remaining half of the smokers
had attempted to quit smoking, and the average time
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elapsed since their last attempt to quit was 2.14 years 3. Alveolar Bone Loss
(range 1- 4 years). The previous duration of smoking ~ Overall results for smokers, former smokers and
and the duration of time since quitting were non-smokers.
accounted for the former smokers. The mean . Assessment of the alveolar bone height was
duration of previous smoking was 2.2 years (range 1-  done by measuring the distance from cementoenamel
4 years) and the mean smoke-free time of former junction (CEJ) to the alveolar crest (AC). The mean
smokers since cessation was 4.8 years (range 2-7 + SEM of the CEJ-AC distance is shown in Table 6.
years) as shown in Table 5. Smokers have greater CEJ-AC distance than former
smokers or non-smokers. The difference between
Table 2: Frequency distribution of smokers according to  smokers and non-smokers  was statistically
number of cigarettes consumed per day. ignificant (t =2.575, p <0.05) .
The amount of bone loss among smokers
Consumptiong — atedgby subtracting the mean + SEM CEJ-
0 mokers (0.849 + 0.050 mm)

= 'f,’/ LIz digtance of the smokers. The
; a[

Mean : ’ bone. loss of smokers was
Current smokers 11 (78.6) 0.06 Q ecific measurement

Ses g ) for current smokers,
el STOKeTS _ail l‘* e presented in
Table™ 7% 1 + SEM of the
AC adi es, shows that
epf’smoker ha ( tance than
mier  smokers and Ne Si e specific
SUTCi ; - d on tooth

Table 3: Freque
smoking, d

ol shows tha : e as more
Current smoke =5 61429 E & =
Piehis sy . _ e puncedgin, premol howed in
le 7. lary reg 1 to have
e alvéglar bone loss region in
ent srokers, non-smoke er smokers

Table 4: Fr iggfiirtion of smokers lo@8).
sSmo. e

< Ty B e R ean (+ SEM) -AC"distance of control
(cigarette-years) a % |0 o D, smokers and fo

st ,,:.Q({mt‘h‘% N

f
e Nl&.ﬁuﬂﬂ
Table 5: Duration of smoking in

time for former smokers 849 (0.0501)
; i cally SIgmf'cant

Duration of past smoking Smoke free time
(years) (years)

n 5 5

Mean 220 4.80

SEM 0.583 0.860
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Table 7: Number of site-specific measurements of bone height included in case mean
{Mean and SEM for smokers, non-smokers and former smokers.)

CEJ-AC distance (mm) (Mean and SEM for smokers, non-smokers and former smokers.)

Smoker | Former smoker Non-smoker
(n=14) (n=5) (n=14)
Sites Mean (+ SEM) Mean (+ SEM) | Mean (£ SEM)
Total 1.063 (0.0660)* 0.862 (0.1213) | 0.849 (0.0501)

Total

- maxilla 1.213 (0.08
- mandible 091

All premolars

Makxillary
Molar
Premolar ) 097)
Mandibul
Molar

7859 (0.065)
@966 (0.099)

premolar

Table 8: Me

Current smoker ( n=
Former smokers ( n=5)

Non-smokers  ( n=14)

Alveolar Bone Assessment for Smokers

The overall results of the radiographic
assessment of the alveolar bone loss of smokers on
right and left side are presented in Table 9. As for the
smokers, the mean + SEM of CEJ-AC distance for
the maxillary region (1.213 + 0.087 mm) was greater
than that of the mandibular region (0.912 + 0.071
mm) and the differences were statistically significant

man T g R Ol e =

N/ w)
xq,ﬁ N
e

4

atistically significant

(t = 2680, p < 0.05), as shown in Table 8.
Comparison between the right and left bitewing
images of maxilla showed that the right maxillary
premolars had the highest CEJ-AC distance (1.350
0.102 mm). The mean CEJ-AC distance of the
maxillary right premolars was higher than that of the
maxillary left premolars. In contrast, the maxillary
left molars had more mean bone loss than the
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maxillary right molars. For the mandibular region, distance was higher on the left than on the right
the right premolars showed an increased mean CEJ-  side.

AC distance when compared to the left premolars.

For the mandibular molars the mean CEJ-AC

Table 9: Mean CEJ-AC distance in smokers (S), former smokers (FS) and non-smokers (NS).
CEJ-AC distance (mm)

Sites Mean (+ SEM)
RIGHT LEFT
S FS NS NS
Maxillary 1.207 0.953 0.980 1.070

(premolar+molar) (0.011) (0.168) (0.105) (0.100)

Mandibular 0.937 0.823 ) 3 ; ¢
(premolar+molar) (0.099) (0.1 70 )
Maxillary 1.350 $

Premolar (0.10; : L8 0 37102
Mandibular ) : i

Premolar 3 0.001
Maxillary 0.98 836 243 0.964
Molar i 120
Mandibular 89 ' 0.89
Molar - R 3 )

CEJ-AC di e (m

d molars of

both left an s illustrated i ers on both le
alveolar bone S was more 2

)

le T0.

the molars. mean (+ SEM )" ] -‘ L TS(I\;CS)E:‘,[]:
distance of al and._ai ; : 7

0.074) mm and W y “ , \“

The overall differences betwee ' o T

molars were not s : :
p>0.05). The m a olars p.1
greatest mean CEJFAC d

mm. In short, both left -I-Jymﬂ??'-."
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than the molars. As for the

comparison between mandibular right premolars 2
molars revealed that the premolars (1.052 + 0.139

omparison of the @ distance (mm)
pveen the prem@lass and me of

1.064 (0.133)

Maxillary left 191 (0.108)
premolars

. %
mm) had greater CEJ-AC distance than the molars Maxillary left molnr: 1248 (0.133)
(0.822 = 0.090 mm). However, there were no large : :
differences in the CEJ-AC distance of mandibular Mandibular right | 1.052 (0.139)
left premolars and molars. """'""‘":
Mandibular right
i 0822 (0.090)

Mandibular left | 0.879  (0.090)
premolars

Vs

Mandibular left
molars

0.895  (0.077)

719
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Alveolar Bone Loss and Smoking Exposure
The relationship between the alveolar bone
loss and smoking exposure is illustrated in Figure 3
and Figure 4. Figure 3 shows that the alveolar bone
loss was greatest (0.285 mm) in current smokers who
had been smoking for 5 to 9 years, followed by
smokers with smoking duration less than 5 years
(0.258 mm), and then by smokers with long duration
of smoking (0.12 mm).
Figure 4 shows that the bone loss was greater in the
group with high consumption of cigarettes (=1
cigarettes per day) than in the group with
015§

consumption (< 15 cigarettes per da ‘
0.1 | !

03
0.25|
02|

Bone loss (mm)

0| | h

>10

Figure 3:

Figure 4:  Relationship o
cigarette consump

Discussion

In the present study, only 5.6% of 299
dental students are smokers. The limited percentage
of smokers may not represent the population of all
dental students. Overall; the low prevalence of
smokers was expected and supported the authors’
hypothesis suggesting reduced number of smokers
among the dental undergraduate’ students.
Knowledge and awareness on the hazardous effects
of smoking to general and oral health may

Effects of Smoking on Alveolar Bone Loss

contribute to the low prevalence of smoking. The
results from the radiographic measurements have
shown more alveolar bone loss in smokers than in
non-smokers. The bbservations are in agreement
with some earlier studies.> ® However, the reduction
of alveolar bone height was generally limited as can
be expected in subjects with above average standard
of oral hygiene. The proximal bone loss observed in
smokers was more pronounced than that of non-
smokers.
The observations show a  positive
grelation between smoking and increasing CEJ-AC
atindicates alveolar bone loss. The cut-off
distance in this present study
mi an, CEJ-AC distance of non-
d presented indicate an average
fion of 4 ers. The mean CEJ-AC
tance ey s was almost equal and

ot ant of non-smokers.
sugge BESS bf smoking may

er thegchaiiee e Joss associated
vithgstmoking. '
As reported
; e i sed smoking
.2‘6 An distance with
reasedsinoking & erved in the
esentigtudy; This =-dependent
fluen€g of smoking-re However, in
e preseiit results, the ance was greater

STQ(B o had smo less than 10
S dS G ared to smoki f more than
s may be i

ue to the low
of smokers wi ¢ duration of

». and analysis of
8= T ed that the mean

teeth (premolars
1 mandibular teeth

ome studies have reported
“pattern” of periodontal
0 okers and non-smokers that
7ed effect of the smoking habit in the
pper anterior region and especially at the palatal
sites.”!" However, the alveolar bone of anterior
region and the palatal sites was not measured in this
present study.

Greater reduction of alveolar bone on the
maxillary region may indicate that smoking affects
more the maxillary than the mandibular region. The
difference of CEJ-AC distances in maxilla and
mandible can be explained by the difference in bone
density between the arches, and the direct effects of
smoking on maxillary rather than mandibular teeth.
The present observations of CEJ-AC distance based
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on each tooth region (premolar and molar) shows
that the premolars had higher mean CEJ-AC distance
than the molars. Although the difference is not
significant, it can be explained by the position of
premolars that are nearer to the anterior reglon than
the molars.

This is accordance with several earlier
studies which demonstrated that the upper anterior
teeth are more subjected to periodontal destruction
due to the localized and direct effects of smoking.
12 With regard to the inter-arch side (left and righ
there was no significant difference in the mean
AC distance (premolar and molar)k
- and left side. However, the

~ the right side had great

directional cigarette
alveolar bone loss 3
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