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Table 6 continued ......

Bergstrom, 2000

Haffajee, 2001208

Jansson, 2002%

Baljoon, 20042%°

Paulander, 200420

Baljoon, 2005'%

Torrungruang, 2005%'"

Thomson, 20074

Do, 2008%

Prospective cohort,
10-year follow-up

Cross-sectional

Prospective cohort,
20-year follow up

Prospective cohort,
10-year follow-up

Prospective cohort,
10-year follow-up

Prospective cohort,
10-year follow-up

Cross-sectional

Prospective cohort,
6 year follow up

Cross-sectional

257 dentally aware adults examined in 1982
and 1992. 10-year follow-up of data from
Bergstrom 200027,

289 patients aged 20-86 years with chronic
periodontitis.

507 individuals who were examined in 1970
and 1990.

257 dentally aware adults examined in 1982
and 1992. Same population as Bergstrom
200027

295 subjects who were 50 years old when
examined in 1988, and who were examined
again in 1998.

91 individuals examined in 1982 and 1992.
24 smokers, 24 former smokers, and 43
non-smokers. Sub-group of population from
Bergstrom 200027,

1960 subjects aged 50-73 years. 14.4%
current smokers, 36.9% former smokers, and
48.7% never smokers.

810 individuals in a longstanding cohort study
examined at age 26 and age 32. 31.5% were
current smokers, 17.4% were former smok-
ers, and 51.1% were never smokers.

3161 individuals examined as part of an
Australian national oral health survey. 15%
current smokers, 23% former smokers, and
62% never smokers.

The frequency of sites with probing depths = 4 mm de-
creased from 11.1% to 7.8% in the former smokers, com-
pared with a decrease from 8.7% to 6.6% in never smokers
and an increase from 18.7% to 41.6% in the current smokers
over the 10 year period (the frequency of such sites was
significantly greater in the current smokers compared to the
other two groups at the second examination). Periodontal
bone height decreased from 80.7% to 79.6% in former smok-
ers, compared with a decrease from 85.1% to 84.1% in never
smokers and a decrease from 80.3% to 76.5% in current
smokers. Overall, the periodontal status of former smokers
was similar to that of non-smokers and remained stable (in
terms of probing depths and bone height), suggesting that
smoking cessation is beneficial to periodontal health.

Current smokers had significantly more attachment loss,
missing teeth, deeper pockets and fewer sites exhibiting
bleeding on probing than former or never smokers. Increas-
ing age and smoking status were significantly related to mean
attachment level and the effect of these parameters was
additive.

Interproximal bone levels were assessed from radiographs
obtained in 1970 and 1990. In 1970, 50.7% were smokers
and this decreased to 31.0% in 1990. Smoking was signifi-
cantly correlated with alveolar bone loss over the 20 years.
Individuals who quit smoking between 1970 and 1990 lost
significantly less bone than those who smoked continuously.

The prevalence of vertical bone defects in 1982 was 47%

for current smokers, 49% for former smokers, and 24% for
non-smokers. In 1992, the prevalence was 42%, 28%, and
19% for current smokers, former smokers, and non-smokers,
respectively. Both in 1982 and 1992 the prevalence of vertical
defects was significantly related to smoking status.

The relative risk for a mean loss of alveolar bone height = 0.5
mm was 3.69 (95% Cl: 2.33-5.85) in current smokers and
0.70 (95% CI: 0.31-1.59) in former smokers

A statistically significant increase in the proportion of vertical
defects was observed in all groups but was particularly as-
sociated with smoking. In particular, the difference between
smokers and never smokers was significant, whereas former
smokers did not differ from never smokers.

Current smokers had more plaque, greater probing depths
and more loss of attachment than former smokers and never
smokers. Current smokers were 4.8 times more likely to have
severe periodontitis than never smokers and former smokers
were 1.8 times more likely. Quitting smoking reduced the
odds of having periodontitis. For quitters who had < 15 pack-
years of smoking, their odds for severe periodontitis reverted
to the level of non-smokers when they had quit smoking for
210 years. For those with = 15 pack-years of smoking, the
odds of having severe periodontitis did not differ from those
of non-smokers when they had quit smoking for = 20 years.

Smokers had 5-7 times increased risk for having at least

one site with 2 5 mm attachment loss compared to never
smokers. Two-thirds of new cases of periodontitis after age
26 were attributable to smoking. There were no significant
differences in periodontal health between never smokers and
those who had quit smoking after age 26.

The overall prevalence of periodontitis was 23%. In unad-
justed analyses, former and current smokers had significantly
higher prevalence of periodontitis than never smokers.
Relative to non-smokers, adjusted prevalence ratios (95% CI)
for periodontitis were as follows: former smokers: 1.22 (1.03-
1.46), moderate smokers (5-15 pack years): 1.63 (1.16-2.30);
and heavy smokers (> 15 pack years): 1.64 (1.27-2.12).
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Table 7 The effect of smoking cessation on periodontal treatment outcomes.

Author, year

Study

Sample

Results

Kaldahl, 1996%2

Grossi, 19972"3

Ryder, 19992

Preshaw, 1999215

Meinberg, 200121

Hughes, 20062""

Prospective cohort, 7-year
follow-up

Cross-sectional (3 month
evaluation of treatment out-
comes)

Prospective cohort, 9-month
follow up of patients from two
9-month multicentre clinical
trials that compared scal-

ing and root planing to local
delivery of doxycycline

Prospective cohort, 6 month
follow-up

Prospective cohort, 1-year
follow-up

Prospective cohort, 10 weeks
follow-up

74 patients with periodontitis.
31 heavy smokers, 15 light
smokers, 15 former smokers
and 18 never smokers.

143 patients with periodon-
titis. 60 current smokers, 55
former smokers and 28 never
smokers.

358 patients with periodon-
titis. 121 current smokers,
137 former smokers, and 100
never smokers.

41 patients with periodonti-
tis. 15 current smokers, 14
former smokers, and 12 never
smokers.

95 patients with treated chron-
ic periodontitis in a 3-monthly
maintenance programme.

79 patients with generalised
aggressive periodontitis. 20
were current smokers, 19
were former smokers and 40
were never smokers.

Heavy and light smokers demonstrated less favour-
able treatment outcomes than former smokers or never
smokers.

Mean probing depth reductions in former smokers
were 0.49 mm (full mouth) and 1.7 mm (pockets >
5mm at baseline), almost identical to the probing depth
reductions seen in never smokers (0.49 mm and 1.8
mm, respectively), and better than those observed in
current smokers (0.33 mm and 1.3 mm, respectively).
The probing depth reductions were significantly lower
for the current smokers compared to the other two
groups.

In the scaling and root planing group, mean prob-

ing depth reductions in former smokers (1.05 mm in
pockets =5 mm and 1.58 mm in pockets = 7 mm) were
almost identical to those seen in current smokers (1.02
mm and 1.48 mm, respectively) and were significantly
less than those observed in never smokers (1.43 mm
and 2.06 mm, respectively). In the doxycycline treated
group, there were no marked significant differences

in clinical attachment gain or probing depth reduction
among the 3 smoking groups.

Current smokers, former smokers and never smokers
did not differ significantly in plaque scores, bleeding
scores, attachment levels, or radiographic bone loss.
Mean probing depths were significantly greater in cur-
rent smokers than in never and former smokers. Prob-
ing depths were reduced comparably in all 3 smoking
subgroups following treatment, with no significant
differences between groups (mean full mouth probing
depth reductions were 0.55 mm in never smokers, 0.67
mm in former smokers and 0.78 in current smokers).

Mean baseline radiographic interproximal bone loss

in former smokers (4.89 mm) was intermediate to that
seen in current smokers (5.75 mm) and never smokers
(4.64 mm). Over 1 year, bone loss occurred in 5% of
the sites, but was not significantly different between the
smoking sub-groups.

Treatment outcomes were poorer in smokers (mean
probing depth reduction 1.75 + 0.56 mm) than in the
former smokers and never smokers combined (mean
probing depth reduction 2.23 + 0.87 mm). There were
no significant differences in treatment responses
between former smokers (mean probing depth reduc-
tion 2.1 £ 0.84 mm) and never smokers (mean probing
depth reduction 2.3 £ 0.89 mm).
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Table 8 Interventional studies of the effect of smoking cessation on the periodontium.

Author, year

Study

Sample

Results

Nair, 20032'8

Morozumi, 200421°

Preshaw, 2005

Interventional study, short
term (4-6 weeks) investigation
of effect of smoking cessation
on gingival bleeding

Interventional study, short
term (8 weeks) investigation
of effect of smoking cessation
on gingival vasculature

Interventional study, 12 month
follow-up

27 smokers participating in a
quit smoking programme who
had no signs of advanced
periodontitis.

16 male, periodontally healthy
smokers.

49 smokers with chronic
periodontitis who wished to
quit smoking.

Data for the 27 quitters revealed a statistically
significant increase in the proportion of sites that bled
on (constant force) probing from 15.7% to 31.9% as
a result of quitting. At the same time, a significant
decrease in the proportion of sites with plaque
occurred, from 38.9% to 28.1%.

11 of the 16 subjects successfully quit smoking for

8 weeks (and the other 5 subjects dropped out of
the study). Gingival blood flow (determined by laser
Doppler flow) and gingival crevicular fluid volume
increased significantly following smoking cessation in
the 11 quitters.

After 12 months, of patients with complete data, 10
had continuously quit (20% quit rate), 10 continued
smoking and six were ‘oscillators’ (patients who quit
and then resumed smoking). Analysis of probing

depth reductions between baseline and month 12,

and comparing quitters with the other two groups
combined, demonstrated a significant benefit of quitting
on mean probing depth reductions (additional mean
reduction of 0.32 mm in the quitters). Quitters were
significantly more likely to demonstrate probing depth
reductions = 2 and = 3 mm than non-quitters and
oscillators. Thus, quitters had increased odds (relative
risk = 1.67) of demonstrating probing depth reductions
=2 mm compared with the other two groups, and more
than twice the odds of demonstrating probing depth
reductions = 3 mm (relative risk = 2.36).

Time-dependant association of smoking cessation with risk of tooth loss
(Reference: never smokers)
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Figure 3. Hazard ratios and 95% confidence intervals (CI) for the time-dependent
association between cessation of cigarette smoking and risk of tooth loss in the Health
Professionals Follow-up Study, United States, 1986-2002. (Used with permission)

International Dental Journal (2010) Vol. 60/No.1



25

Conclusion

There is considerable evidence suggesting that former
smokers have smaller risks of tobacco related oral dis-
eases than current smokers. Reduction of risk following
smoking cessation appears to be a function of time since
cessation. While marked benefits of smoking cessation
can be expected in the short-term, it may take several
years of abstinence for the risk to decline to that of
never smokers. However, robust data to estimate the
decline in risk as a function of time since cessation are
lacking for several oral health endpoints (Table 5). Nev-
ertheless, it is evident that substantial oral health benefits
can be expected from successful smoking cessation in a
wide variety of populations across all ages.

The effectiveness of interventions in a dental setting
to achieve smoking cessation is considered by Needle-
man et al”'. Although few intervention studies have
specifically evaluated the effect of smoking cessation on
oral health endpoints the group felt that planning and
conducting randomised controlled trials in the future
on the effectiveness of smoking cessation to improve
oral health outcomes may not be feasible due to many
difficulties including ethical considerations because of
the generally well documented benefits of smoking ces-
sation as well as large sample sizes and long follow-up
needed to document improvements in oral health out-
comes. However, the group firmly believed that properly
designed studies of the effects of smoking cessation
interventions (for example, prospective observational
studies of the effect of quitting) should continue to
be performed to increase further the evidence base
to support the benefits of tobacco use cessation and
to provide further information on matters such as the
length of time since quitting by which disease risks are
reduced to be similar to those of non-smokers. In fact
after completion of our workshop and prior to this pub-
lication, new evidence emerged that quitting smoking
for 1-4 years resulted in oral cancer risk reduction (OR
0.65 95% CI 0.52-0.80) compared with current smok-
ers, with risk reduction due to smoking cessation after
20 years (OR 0.19 95% CI 0.15-0.24) reaching level of
never smokers®*.

In summary, the findings of this review demonstrate
robust evidence that avoidance or cessation of smok-
ing, results in substantial improvements in oral health
status at all ages.
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