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Objective: We investigated the risk of periodontal disease and tooth loss, associ-

ated with habits of smoking and alcohol consumption, in a longitudinal study.

Subjects and Methods: The subjects were 1332 Japanese males, 30–59 yr of age,

who were free from periodontal disease at the baseline check-up, and who

underwent a second check-up 4 yr later. Periodontal disease was diagnosed using

the community periodontal index score, based on the clinical probing of pocket

depth (‡ 4 mm). Smoking and alcohol consumption patterns were evaluated using

a self-administered questionnaire.

Results: A dose–response relationship was observed between the amount of

smoking and the incidence of periodontal disease in each age group. The overall

odds ratios (95% confidence intervals), adjusted for age and alcohol, were 1.51

(0.95–2.22), 1.58 (1.13–2.22) and 2.81 (1.96–4.03), among smokers consuming

1–19, 20 or 21 or more cigarettes per day, respectively, with a significant linear

trend (p < 0.0001). A similar association was found between smoking and tooth

loss, except for the 50–59-yr-old age group. The adjusted odds ratios were 1.26

(0.60–2.64), 2.01 (1.21–2.32) and 2.06 (1.23–3.48), respectively. A significant linear

trend between smoking and tooth loss was also observed (p ¼ 0.01). Ex-smokers

showed no significant difference compared with nonsmokers. We also found a

significant linear trend between alcohol consumption and tooth loss among 30–39-

yr-old subjects, while no relationship was observed between alcohol consumption

and periodontal disease.

Conclusion: Cigarette smoking was found to be an independent risk factor for

periodontal disease and tooth loss. Alcohol consumption was a limited risk factor

for tooth loss in the younger age group, but was unrelated to periodontal disease.

To prevent periodontal disease and tooth loss, health practitioners need to

encourage people to stop smoking or not to start.
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In Japan, the National Health Pro-

motion Program in the 21st century

(Healthy Japan 21) started in 2000,

focusing on lifestyle and lifestyle-rela-

ted diseases. The program set goals to

be achieved by 2010 for three diseases

(cancer, cardiovascular disease and

diabetes), as well as six identifying

factors (nutrition and diet, physical

activity, rest and mental health, to-

bacco, alcohol and dental health). The

dental health area covers four topics,

including prevention of periodontal

disease and tooth loss. The targets of

the periodontal disease and tooth loss

programs are >30% decrease in

advanced periodontal disease in adults

of the 40–59-yr age group, and an

increase of up to 20% of persons who

still have ‡ 20 teeth at 80 yr of age.

Among the potential risk factors for

periodontal disease, the effects of

smoking have attracted particular

attention, and a systematic review has

reported that epidemiologic and clin-

ical studies have consistently detected a

moderate to high degree of association

between smoking and periodontitis (1).

Although the review analysed 52 cross-

sectional studies, only 12 took a pros-

pective approach, and, of those, nine

consisted of fewer than 500 subjects.

The impact of smoking on tooth loss

has also been discussed in both cross-

sectional (2) and cohort designs (3,4).

Finally, although a few researchers

have investigated the relationship of

alcohol consumption to periodontal

disease/tooth loss in cross-sectional or

case-control studies (5,6), only one was

a prospective study (7).

We therefore undertook this 4-yr-

long longitudinal study to examine the

relationship between smoking/alcohol

consumption and the incidence of

periodontal disease/tooth loss, amass-

ing a relatively large cohort of subjects

from dental check-ups carried out in

Aichi Prefecture, Japan.

Subjects and methods

Two dental check-ups were conducted

from 1 April 1996 to 31 March 1997

(baseline check-up) and from 1 April

2000 to 31 March 2001 (second check-

up) by a health organization in Aichi

Prefecture, Japan. Out of 3063 males

aged 30–59 yr who underwent both

check-ups, 1419 who were found to be

without periodontal disease at the

baseline check-up were recruited as

subjects of this study. We excluded 73

people who stopped smoking and 14

who had resumed smoking between the

two check-ups, for a final number of

1332 eligible for the present study.

At the time of each check-up, par-

ticipants were asked to fill out a ques-

tionnaire on lifestyle, including

smoking status, number of cigarettes

per day, smoking duration, frequency

and amount of alcohol consumption,

along with the type of alcoholic bev-

erages consumed. For smoking status,

we divided the subjects into three

groups: those who smoked at both the

baseline and second check-ups (smok-

ers); those who had stopped smoking

at the baseline check-up and had not

resumed by the second check-up (ex-

smokers); and those who did not

smoke at either checkup (nonsmokers).

Smokers were subdivided into three

groups based on the number of ciga-

rettes they smoked per day (1–19, 20,

or ‡ 21). As for drinking habit, subjects

were divided into three groups based

on the amount of alcohol they con-

sumed per day at the baseline check-

up: nondrinkers (including ex-drink-

ers); those consuming <20 g of alco-

hol; and those consuming ‡ 20 g of

alcohol. Eighty men who stopped or

started drinking during two check-ups

were excluded from our analysis of al-

cohol consumption.

Seven dentists, who were informed

of the community periodontal index

(CPI) in advance, and calibrated pro-

bing pressure to 20 g, examined the

subject’s oral condition using a dental

mirror and a CPI probe (YDM Corp.,

Tokyo, Japan) developed by the World

Health Organization (WHO) (8). They

determined the number of teeth re-

tained and those decayed, missing, or

filled (DMF), as well as the conditions

of periodontal tissue, which were

evaluated in six sections of dentition

and 10 teeth, using CPI scores of 0, 1,

2, 3 and 4 to indicate healthy, bleeding

after probing, dental calculus detected

by probing, 4- to 5- mm deep pockets,

and > 6- mm deep pockets, respect-

ively. The highest CPI score in the six

sections was used as the subject’s score.

Individuals with scores of 3 or 4 were

classified as having a periodontal dis-

ease (9), while those with scores of 0, 1

or 2 were diagnosed as being without

periodontal disease (nonperiodontal

disease).

To determine the relationship be-

tween smoking/drinking habits and

periodontal disease/tooth loss, odds

ratios (ORs) with 95% confidence

intervals (CIs) were computed, using

logistic regression analyses, in three

age groups, 30–39 yr; 40–49 yr; and

50–59 yr. The ORs were adjusted for

the other habit, and overall ORs

adjusted for age and the other habit

were also calculated. As a test for

trend, we categorized the habits and

treated the score for the category as a

continuous variable, excluding those

who had quit their habits. The impact

of current habits of smoking and

drinking on periodontal disease/tooth

loss was compared using the condi-

tional relative odds ratio (CROR) (10),

which evaluates the difference in two

ORs derived from the same subjects.

All reported p-values are two-sided.

SAS version 8.2 was used to analyze the

data.

Results

The average age [± standard deviation

(SD)] of the 1323 subjects at baseline

was 43.5 ± 6.4 yr. The number of

retained teeth ranged from 10 to 32,

with the average being 28.0 ± 2.5.

Table 1 shows the characteristics of

subjects by age group. The proportion

of smokers decreased with increasing

age, although that of nonsmokers was

relatively steady, at � 25%. The num-

ber of cigarettes smoked per day also

decreased with age, while smoking

duration was closely correlated to age,

with � 80% belonging to the same

duration category within a given age

group. In contrast, the proportion of

drinkers increased with increasing age.

About 12%, 20% and 29% of subjects

consumed ‡ 20 g of alcohol per day in

the 30–39-, 40–49- and 50–59-yr age

groups, respectively. The cumulative

incidence of periodontal disease, over

4 yr, by age group, was quite high (at

31%, 48% and 56%, for the 30–39-,
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40–49- and 50–59-yr age groups,

respectively) while that of teeth

retained was much lower (at 8%, 14%

and 15%, for the 30–39-, 40–49- and

50–59-yr age groups, respectively).

Table 2 shows crude and alcohol-

adjusted ORs with 95% CIs of perio-

dontal disease for smokers and ex-

smokers compared with nonsmokers in

each age group. In all age groups,

smokers consuming >20 cigarettes per

day showed significantly high ORs (i.e.

2.16, 2.03 and 15.1 among the 30–39-,

40–49- and 50–59-yr age groups,

respectively. A dose–response rela-

tionship, according to the amount of

smoking, was clearly detected in every

age group, and linear trends for smo-

king effects (calculated excluding

ex-smokers) were statistically signifi-

cant. We also found an effect modifi-

cation between smoking and age. For

example, subjects in the 50–59-yr age

group presented a higher OR for

periodontal disease than those in

younger groups against an equivalent

amount of smoking, and this interac-

tion was significant (p ¼ 0.03). No

significant association was found for

ex-smokers in any age group. These

results remained essentially unchanged

after adjusting for alcohol consump-

tion. The overall ORs (95% CIs),

Table 1. Characteristics of subjects by age group

Characteristics

Age group

30–39 yr 40–49 yr 50–59 yr Total

Smoking status

Nonsmokers 105 (24.7%) 150 (23.3%) 68 (25.8%) 323

Ex-smokers 63 (14.8%) 213 (33.1%) 108 (40.9%) 384

Smokers 257 (60.5%) 280 (43.5%) 88 (33.3%) 625

Amount of smoking

• 1–19 cigarettes/d 54 (12.7%) 43 (6.7%) 11 (4.2%) 108

• 20 cigarettes/d 114 (26.8%) 124 (19.3%) 44 (16.7%) 282

• ‡ 21 cigarettes/d 89 (20.9%) 113 (17.6%) 33 (12.5%) 235

Duration of smoking

• 1–9 yr 12 (2.8%) 12 (1.9%) 0 (0.0%) 24

• 10–19 yr 204 (48.0%) 18 (2.8%) 7 (2.7%) 229

• 20–29 yr 41 (9.7%) 228 (35.5%) 7 (2.7%) 276

• ‡ 30 yr 0 (0.0%) 22 (3.4%) 74 (28.0%) 96

Alcohol consumption

Nondrinkers 100 (23.5%) 140 (21.8%) 54 (20.5%) 294

1–20 g alcohol/d 276 (64.9%) 376 (58.5%) 134 (50.8%) 786

> 20 g alcohol/d 43 (11.5%) 127 (19.7%) 76 (28.8%) 252

Periodontal disease

No 293 (68.9%) 332 (51.6%) 115 (43.6%) 740

Yes 132 (31.1%) 311 (48.4%) 149 (56.4%) 592

Missing teeth at baseline

0 255 (60.0%) 311 (48.4%) 120 (45.5%) 686

1 81 (19.1%) 111 (17.3%) 56 (21.2%) 248

2 41 (9.7%) 92 (14.3%) 32 (12.1%) 165

3 24 (5.6%) 58 (9.0%) 14 (5.3%) 96

‡ 4 24 (5.6%) 71 (11.0%) 42 (15.9%) 137

Teeth lost during four yr

0 390 (91.8%) 551 (85.7%) 224 (84.9%) 1165

1 29 (6.8%) 74 (11.5%) 27 (10.2%) 130

2 5 (1.2%) 13 (2.0%) 7 (2.7%) 25

‡ 3 1 (0.2%) 5 (0.8%) 6 (2.3%) 11

Total 425 643 264 1332

Table 2. Odds ratios for periodontal disease (PD) by smoking status and age group

Age group Smoking status Number PD(+)/PD(–) OR* 95% CI Trend p OR� 95% CI Trend p

30–39 yr Nonsmokers 29/76 1.00 Reference 0.04 1.00 Reference 0.05

Ex-smokers 13/50 0.67 (0.32–1.42) 0.66 (0.31–1.41)

Smokers

• 1–19 cig./d 18/36 1.22 (0.60–2.50) 1.21 (0.59–2.49)

• 20 cig./d 31/83 0.99 (0.55–1.81) 0.98 (0.53–1.79)

• ‡ 21 cig./d 41/48 2.17 (1.19–3.97) 2.16 (1.17–3.98)

40–49 yr Nonsmokers 64/86 1.00 Reference 0.002 1.00 Reference 0.003

Ex-smokers 88/125 0.92 (0.60–1.40) 0.89 (0.58–1.37)

Smokers

• 1–19 cig./d 21/22 1.27 (0.64–2.51) 1.20 (0.60–2.39)

• 20 cig./d 68/56 1.63 (1.01–2.64) 1.58 (0.97–2.56)

• ‡ 21 cig./d 70/43 2.17 (1.31–3.59) 2.03 (1.22–3.39)

50–59 yr Nonsmokers 28/40 1.00 Reference < 0.0001 1.00 Reference < 0.0001

Ex-smokers 53/55 1.38 (0.75–2.54) 1.43 (0.77–2.66)

Smokers

• 1–19 cig./d 7/4 2.46 (0.66–9.24) 2.60 (0.68–9.86)

• 20 cig./d 31/13 3.39 (1.51–7.61) 3.49 (1.53–7.95)

• ‡ 21 cig./d 30/3 14.3 (3.97–51.6) 15.1 (4.14–54.8)

*OR, crude odds ratio.

�OR, odds ratio adjusted for alcohol consumption.

CI, confidence interval.
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adjusted for age and alcohol con-

sumption for periodontal disease, were

0.95 (0.64–1.32), 1.51 (0.95–2.22), 1.58

(1.13–2.22) and 2.81 (1.96–4.03),

among ex-smokers, and smokers con-

suming 1–19, 20 or ‡ 21 cigarettes per

day, respectively. A statistically signi-

ficant linear trend between smoking

and the risk of periodontal disease was

observed (p < 0.0001).

Table 3 shows crude and alcohol-

adjusted ORs, according to the amount

of smoking, for tooth loss compared

with nonsmokers by age group.

Among the 30–39- and 40–49-yr age

groups, we observed significant linear

trends based on the number of ciga-

rettes smoked. However, for the 50–59-

yr age group, the dose–response rela-

tionship was unclear, and the linear

trend was not statistically significant.

Again, there were no significant dif-

ferences between ex-smokers and non-

smokers in any age group. These

results were also unchanged after

adjustment for alcohol consumption.

No significant interaction between age

and smoking effect on tooth loss was

found. The overall ORs adjusted for

age and alcohol consumption were 1.11

(0.68–1.85) for ex-smokers, 1.26 (0.60–

2.64) for those smoking 1–19 cigarettes

per day, 2.01 (1.21–3.32) for those

smoking 20 cigarettes per day, and 2.06

(1.23–3.48) for those smoking ‡ 21

cigarettes per day. A statistically sig-

nificant linear trend between smoking

and tooth loss was also noted (p ¼
0.01).

As shown in Table 4, ORs for

periodontal disease in drinkers among

the 30–39- and 40–49-yr age groups

were close to those of nondrinkers, and

no significant relationship was ob-

served in either crude or smoking-

adjusted analyses. Among men aged

50–59 yr, on the other hand, the ORs

of drinkers appeared low. However,

individual ORs and linear trend were

not statistically significant. The overall

ORs for periodontal disease adjusted

for age and smoking were close to 1.0

[i.e. 0.88 (0.65–1.17) for drinkers con-

suming <20 g of alcohol, and 1.05

(0.73–1.51) for drinkers consuming

‡ 20 g of alcohol]. No dose–response

Table 3. Odds ratios for tooth loss (TL) by smoking status and age group

Age group Smoking status

Number

TL(+)/TL(–) OR* 95% CI Trend p OR� 95% CI Trend p

30–39 yr Nonsmokers 4/101 1.00 Reference 0.02 1.00 Reference 0.03

Ex-smokers 1/62 0.41 (0.05–3.73) 0.36 (0.04–3.28)

Smokers

• 1–20 cig./d 21/147 3.61 (1.20–10.8) 3.30 (1.09–10.0)

• ‡ 21 cig./d 9/80 2.84 (0.84–9.56) 2.47 (0.72–8.53)

40–49 yr Nonsmokers 16/134 1.00 Reference 0.03 1.00 Reference 0.03

Ex-smokers 27/186 1.22 (0.63–2.35) 1.14 (0.59–2.21)

Smokers

• 1–20 cig./d 26/141 1.54 (0.79–3.01) 1.48 (0.76–2.91)

• ‡ 21cig./d 23/90 2.14 (1.07–4.27) 2.03 (1.00–4.10)

50–59 yr Nonsmokers 9/59 1.00 Reference 0.25 1.00 Reference 0.30

Ex-smokers 15/93 1.06 (0.44–2.57) 1.07 (0.44–2.61)

Smokers

• 1–20 cig./d 9/46 1.28 (0.47–3.49) 1.34 (0.49–3.68)

• ‡ 21 cig./d 7/26 1.77 (0.59–5.25) 1.67 (0.56–4.99)

*OR, crude odds ratio.

�OR, odds ratio adjusted for alcohol consumption.

CI, confidence interval.

Table 4. Odds ratios for periodontal disease (PD) by alcohol consumption and age group

Age group Alcohol consumption

Number

PD(+)/PD(–) OR* 95% CI Trend p OR� 95% CI Trend p

30–39 yr Nondrinkers 26/60 1.00 Reference 0.38 1.00 Reference 0.43

• 1–20 g alcohol/d 81/178 1.05 (0.62–1.78) 1.11 (0.64–1.90)

• >20 g alcohol/d 16/31 1.19 (0.59–2.54) 1.17 (0.54–2.55)

40–49 yr Nondrinkers 65/66 1.00 Reference 0.35 1.00 Reference 0.59

• 1–20 g alcohol/d 162/192 0.86 (0.57–1.28) 0.87 (0.58–1.31)

• >20 g alcohol/d 71/56 1.29 (0.79–2.10) 1.19 (0.72–1.97)

50–59 yr Nondrinkers 31/18 1.00 Reference 0.07 1.00 Reference 0.06

• 1–20 g alcohol/d 66/59 0.65 (0.33–1.28) 0.60 (0.29–1.24)

• >20 g alcohol/d 41/33 0.72 (0.34–1.51) 0.74 (0.34–1.64)

*OR, crude odds ratio.

�OR, odds ratio adjusted for alcohol consumption.

CI, confidence interval.
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relationship was found, and no asso-

ciation was noted between alcohol

consumption and periodontal disease

when smokers were excluded from the

analysis.

Table 5 shows the associations

between alcohol consumption and

tooth loss in each age group. Drinkers

in the 30–39-yr age group consuming

‡ 20 g of alcohol had a 2.4-fold greater

OR than nondrinkers, and a dose–re-

sponse relationship was observed.

After adjusting for the amount of

smoking, the linear trend was also

statistically significant. In this age

group, heavy drinkers consuming

‡ 60 g per day showed an OR of 10.7

(1.36–84.4). For the 40–49-yr age

group, only a weak positive relation-

ship was found. Among the 50–59-yr

age group, no consistent relationship

was noted between alcohol consump-

tion and tooth loss. The overall ORs

for drinkers who consumed <20 g or

‡ 20 g of alcohol, were 1.39 (0.87–2.21)

and 1.44 (0.84–2.49), respectively, after

adjusting for smoking; the linear trend

was not significant (p ¼ 0.18).

The CRORs (95% CIs) of perio-

dontal disease for current smoking,

relative to current drinking, were 1.13

(0.53–2.43), 1.99 (1.10–3.62), and 6.25

(1.71–22.8), among 30–39-, 40–49- and

50–59-yr-old subjects, respectively. In

contrast, corresponding CRORs (95%

CIs) of tooth loss were 1.76 (0.38–

8.15), 0.94 (0.37–2.38) and 1.26 (0.33–

4.82), respectively. Subjects in the older

age groups showed a greater impact of

smoking than of drinking on perio-

dontal disease; there was no consistent

tendency for tooth loss.

Discussion

We found positive dose–response rela-

tionships between alcohol consumption

and tooth loss among 30–39-yr-old

subjects as well as between the amount

of smoking and periodontal disease/

tooth loss in most age groups among

healthy Japanese males free from perio-

dontal disease at baseline in a 4-yr lon-

gitudinal study. The impact of a current

smoking habit on periodontal disease

was significantly greater than that of a

current drinking habit among the 40–

49- and 50–59-yr age groups.

A number of positive associations

reported between smoking and perio-

dontal disease are very similar in both

cross-sectional (6,11–17) and pros-

pective (18–22) studies. The estimated

risks (ORs or rate ratios) found from

cohort studies among inhabitants or

workers ranged between 1.4 (21) and

14.2 (22). Evidence for smoking as an

etiologic factor in periodontal disease,

based on Hill’s criteria (23), has been

published (24), and very few studies

have reported a lack of association

between them (25). In the present

study, in each age group, the highest

OR was observed among subjects

smoking more than 20 cigarettes per

day. Although the OR was 15.1 among

50–59-yr-old subjects, it was � 2

among the other age groups. The rel-

atively low ORs of periodontal disease

in this study may partly be a result of

the young mean age and high preval-

ence of periodontal disease, suggesting

that, using a broad diagnostic criteria

with CPI scores of 0, 1 or 2, subjects

were classified as nonperiodontal dis-

ease, while those with CPI scores of 3

or 4 were diagnosed as having perio-

dontal diesese (26). As age is a major

risk factor for periodontal disease, all

our analyses were age-adjusted. How-

ever, the interaction between perio-

dontal disease and age or smoking

habit has not been fully discussed.

The impact of smoking on tooth loss

has also been reported in several co-

hort studies (3,4). In the present study,

we also detected a positive dose–re-

sponse effect after adjusting for age.

Although the positive relationship be-

tween smoking and tooth loss was

clearly observed in the 30–39- and 40–

49-yr age groups, the interaction be-

tween age and smoking was not signi-

ficant. The probability of tooth loss

was proportional to the severity of the

periodontal disease (12,13). Substantial

pocket depth, attachment loss and

alveolar bone resorption may be poss-

ible causes for tooth loss, and therefore

the progression from smoking to tooth

loss via periodontal disease seems

plausible. A report from Japan, how-

ever, has found that smoking was an

independent risk factor for tooth loss,

even after adjustment for periodontal

disease (27). As the subjects of our

study were free from periodontal dis-

ease at baseline, and the duration be-

tween the two check-ups was relatively

short, there may be a causal path from

smoking to tooth loss other than via

periodontal disease.

The relationship between alcohol

consumption and periodontal disease,

on the other hand, has rarely been

reported. Several cross-sectional stud-

ies (5,6) have shown a positive rela-

Table 5. Odds ratios for tooth loss (TL) by alcohol consumption and age group

Age group Alcohol consumption

Number

TL(+)/TL(–) OR* 95% CI Trend p OR� 95% CI Trend p

30–39 yr Nondrinkers 4/82 1.00 Reference 0.03 1.00 Reference 0.05

1–20 g alcohol/d 24/235 2.09 (0.71–6.21) 2.04 (0.68–6.14)

> 20 g alcohol/d 5/42 2.44 (0.62–9.57) 2.19 (0.54–8.79)

40–49 yr Nondrinkers 15/116 1.00 Reference 0.07 1.00 Reference 0.14

1–20 g alcohol/d 49/305 1.24 (0.67–2.30) 1.24 (0.66–2.30)

> 20 g alcohol/d 23/104 1.71 (0.85–3.45) 1.54 (0.75–3.16)

50–59 yr Nondrinkers 7/42 1.00 Reference 0.13 1.00 Reference 0.15

1–20 g alcohol/d 21/104 1.21 (0.48–3.06) 1.25 (0.49–3.20)

> 20 g alcohol/d 9/65 0.83 (0.29–2.40) 0.90 (0.30–2.64)

*OR, crude odds ratio.

�OR, odds ratio adjusted for alcohol consumption.

CI, confidence interval.
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tionship. Only one prospective study,

with more than 50,000 subjects, found

a linear positive association between

alcohol consumption and periodontitis

(7). In that large-scale cohort study,

the authors suggested that the risk was

elevated by � 30% for the highest

quintile of alcohol consumption after

adjustment for potential confounders.

Only red wine consumption showed a

linear trend, while beer exhibited no

consistent relationship. In the present

study, the very low proportion of red

wine drinkers in Japan might explain

the lack of any association between

alcohol and periodontal disease.

Reports on the relationship between

alcohol consumption and tooth loss

are also few and somewhat controver-

sial. In one study, for example, alcohol

was a risk factor for tooth loss among

White subjects but not among Black

subjects (28), while a report from

Japan found a preventive effect of

alcohol on tooth loss (27). In the pre-

sent study, only the 30–39-yr-old age

group showed a marginally positive

linear trend. An extremely high OR of

10.7 (95% CI: 1.36–84.4), observed

among heavy drinkers in the 30–39-yr

age group, should be interpreted with

caution because of the limited number

of subjects. The effects of alcohol

consumption on periodontal disease/

tooth loss are far fewer than those of

cigarette smoking, and further research

is needed to confirm the impact of

alcohol.

The main strength of this present

study is its prospective design that en-

ables us to calculate the incidence ORs.

Prevalence comprises both the inci-

dence and duration of a disease, and

therefore is not a good indicator for

evaluating an exposure effect on dis-

ease occurrence. In addition, a relat-

ively large number of subjects allowed

us to conduct a stratified analysis by

age group, which revealed several

interactions between age groups and

the effects of smoking/drinking habits

on periodontal disease/tooth loss.

Several limitations of this study,

however, should be kept in mind. First

of all, for the diagnosis of periodontal

disease we used CPI, which was

developed to screen for the treatment

needs of periodontal disease by the

WHO. Although it does not measure

attachment loss, the index is useful for

dealing with a large number of study

subjects, including patients. Therefore,

it has been widely used, despite lacking

a way to measure attachment loss.

Second, we lacked information on

potential confounders, such as body

mass index, diabetes, physical activity

and oral hygiene practices. Lastly, be-

cause of a strong correlation between

age and smoking duration, we did not

distinguish an effect of smoking dur-

ation from an effect of age on perio-

dontal disease. It is highly plausible

that the high OR of smokers for perio-

dontal disease among the older groups

is caused by their long-term exposure

to smoking. However, one could also

interpret it as just an age–smoking

interaction, regardless of the smoking

duration.

Although many reports have impli-

cated periodontal disease as a potential

risk factor in systemic outcomes,

including those of diabetes (29), heart

disease (30), chronic obstructive pul-

monary disease (31), cerebrovascular

disease (32), adverse pregnancy (33)

and all-cause mortality (34), the causal

effects of periodontal disease on these

outcomes remain unclear. These asso-

ciations may be caused by bias induced

by self-reported smoking (35) or con-

founding by smoking (36). Regardless

of a causative role for periodontal

disease in these maladies, periodontal

disease/tooth loss are considered to

represent a lower quality of life (QOL),

which is why the Ministry of Health,

Welfare and Labor in Japan is focusing

on this theme in the �Healthy Japan 21�
project. Thus, to quit smoking (or not

to start) is, by all means, the most

practical way to prevent periodontal

disease/tooth loss, tobacco-related dis-

eases and increase the QOL.
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