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Abstract
Objectives - Baseline data for the clinician
initiated, tobacco prevention trial, the first
non-school based clinician mediated to-
bacco prevention study, were used to ex-

plore the degree to which young people
receiving orthodontic treatment use to-
bacco and the differences in use rates be-
tween national, California, and patient
samples. Correlates of tobacco use were

identified and these correlates were con-

trasted with findings from the published
reports.
Design and setting - A 26 item telephone
survey assessed demographic in-
formation, tobacco use, selected health re-

lated behaviours, and variables based on
social learning theory. The study was con-
ducted among 11 to 18 year old orthodontic
patients from San Diego, Orange, River-
side, San Bernardino, and Los Angeles
Counties, California, USA.
Participants - Of the 17 925 patients who
were eligible, 16 915 (>94%) completed the
survey.
Measurements and main results - Multi-
variate analyses were conducted using a

logistic mixed effects model. Although the
30 day prevalence rate oftobacco use (6%,
n= 1010) proved lower than California and
national samples, the rates for the age,
gender, and race ethnicity subgroups
showed trends similar to those seen in
California and national samples. Ten vari-
ables were significantly associated with to-
bacco use (p<0.05), including 30 day
alcohol use (OR=7-88), age (OR=1.32),
and living with a tobacco user (OR= 1 .72).
Conclusions - Because 6% of orthodontic
patients use tobacco, interventions are

warranted to reach the health "Objectives
for the Nation". Patterns of correlates of
tobacco use were essentially the same for
orthodontic patients, California, and na-

tional samples, suggesting that these as-

sociations are generalisable.

(J7 Epidemiol Community Health 1996;50:340-346)

Smoking is responsible for more than one of
every six deaths in the United States, and
continues to be the single most important pre-
ventable cause of death in our society.' More
than half of all smokers start using tobacco
before age 18, and almost 90% start by age

21.2 About 16% of adolescents in the United
States are smokers.3 Given the magnitude of
the tobacco epidemic in the youth population,
along with the limited success of cessation
efforts"6 and school based prevention efforts,
innovative prevention interventions in al-
ternative settings are needed.7 One possibility
for prevention is the use of clinicians to advise
young people not to start smoking, analogous
to the NCI clinician mediated cessation studies
and other studies that have demonstrated that
physicians' and dentists' advice to quit can
increase quit rates and lengthen the patient's
life.8-12

It is important to understand the variables
that contribute to tobacco use in young people
when designing effective tobacco prevention
programmes for adolescents. Prior research has
indicated six categories of variables that con-
tribute to youth tobacco use: (1) demographics,
(2) school activities, (3) family smoking be-
haviour, (4) peer smoking behaviour, (5) psy-
chological variables, such as low self esteem,
and (6) knowledge and attitudes about smok-
ing. The information learned regarding these
variables can be used to design tobacco pre-
vention interventions for youth.

Past analyses have found that boys tend to
have higher tobacco use prevalence rates than
girls, with the gap closing for cigarette smoking
in recent years.313 The prevalence rates among
adolescents tend to be highest for whites, fol-
lowed by Hispanics, blacks, and Asians.31314
Tobacco use rates increase with age, with as
much as a sixfold increase from those aged
12-13 to those aged 16-17.14 15 Studies have
indicated that tobacco use is greatest among
those teenagers who are average or below av-
erage students (relative to their peers), and the
rates decline in those students who report better
school performance. 1417 Although socio-
economic status (SES) variables are usually
related to risk practices, only a few studies
conclusively document the influence of vari-
ables such as parent education on tobacco use
specifically. 18-20

Family and peer smoking behaviour have
been found to be the most influential factors
in tobacco use in young people, consistent with
social learning theory (SLT).21-23 SLT can guide
the selection of variables for investigation in
order to identify possible determinants of to-
bacco use. Dimensions such as modelling, self
efficacy, and social prompting and re-
inforcement may be associated with tobacco
use, and if associated tend to confirm this
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theoretical model as well as provide a strong
basis for designing intervention programmes.
A review of the published reports indicates that
the single most important factor promoting
substance use (including tobacco) is whether
significant others, such as parents, older sib-
lings, and friends, engage in substance use.
Direct modelling of health damaging activities
by parents, teachers, and other models provides
a potent influence on adolescents' behaviour
choices.24 Presumably, repeated positive re-
actions from friends influence adolescents' to-
bacco use behaviour.1625
Recommendations have been made for clini-

cians to expand their role to incorporate pre-
vention of smoking initiation among their
adolescent patients.26 Orthodontists, because
they see large numbers of young people re-
peatedly over two or more years, are especially
well suited for testing questions about the
effectiveness of clinicians' ability to prevent
tobacco use. However, use of orthodontists
raises questions about the representativeness
of adolescents receiving this treatment and the
degree to which results from such a clinician
sample could be generalised to other clinicians.
It is generally accepted that orthodontic
patients represent higher income families and
may not use tobacco as much as general popu-
lations, which may effect the generalisability of
the study. This analysis used baseline data
collected as part of the clinician initiated to-
bacco prevention program,27 the first non-
school based clinician mediated tobacco pre-
vention study, (1) to explore the degree to
which young people receiving orthodontia use

tobacco, (2) to investigate the differences in use
rates between national, California, and patient
samples, (3) to identify the correlates oftobacco
use among orthodontia patients and (4) to
contrast these correlates with similar findings
from the published reports. Results will provide
initial evidence regarding the likelihood that
findings from orthodontists may be gen-
eralisable to other clinicians working with ado-
lescents.

Methods
A total of 154 orthodontic practices from San
Diego, Orange, Riverside, and parts of Los
Angeles and San Bernardino Counties were

enrolled in a clinician initiated tobacco pre-

vention trial designed to determine whether
clinician counselling can prevent initiation of
tobacco use. A random sample of 58% of each
office's eligible 11 to 19 year old patient popu-
lation was invited to complete an interview
concerning health practices. This proportion
represents the average number of age eligible
patients per office required to attain the neces-

sary statistical power.
Young people were sent passive consent let-

ters explaining the study to them and to their
parents, and alerting them to the forthcoming
telephone interview. Those surveys that could
not be completed by telephone were completed
by mail. The young people were informed that
the information they provided would be con-
fidential. The survey was completed by 16 915

adolescents. All those who completed the sur-
vey were entered into a lottery and the winner
received a cash award. After baseline measures
were obtained, each of the 154 orthodontic
practices was randomly assigned to either a
control group or an experimental group for the
two year duration of the clinical trial.

MEASURES
The questionnaire consisted of 24 "yes" or
"no"5 questions and two categorical measures
(grade and ethnicity), representing: demo-
graphics, health attitudes/behaviours, social
support for smoking, and intentions to smoke
(Appendix A).
Young people were classified as tobacco users

if they reported having used cigarettes, pipes,
cigars, or smokeless tobacco) during the past
day, week, or month. The relationship between
30 day smoking prevalence and 16 selected
characteristics (demographics and potential be-
havioural risk factors) was examined. Three
variables (willingness to accept tobacco from
friend, offered tobacco in past 30 days, friends
avoid people who smoke) were examined in
univariate analyses only, because, a priori, one
would expect them to be highly correlated
with smoking and because these variables may
represent proxy measures to tobacco use rather
than predictors.

ANALYSES
Analyses were conducted using SPSSIPC+ and
EGRETsoftware. Univariate analyses were car-
ried out using a logistic mixed effects model.
Each included a particular risk factor and a
random effects term to account for the clus-
tering within the orthodontist office. Although
one would not expect a high degree of clus-
tering, the use of this model is consistent with
the study design where orthodontist office was
the unit of randomisation. However, tobacco
use, health behaviours, and social support for
smoking were measured on the individual ado-
lescents. Results are reported for the risk factors
(negative health behaviours) only (not the ran-
dom effects term) since the clustering is con-
sidered a "nuisance" parameter.
A multivariate analysis was carried out in a

forward stepwise manner for two reasons.
Firstly, we consider this an exploratory analysis
where the emphasis is on identifying a subgroup
of possible risk factors rather than testing the
relationship of each in the presence of well
known effects. Secondly, the concern over col-
linearity favours a forward stepwise approach
so that highly correlated independent variables
will not be included in the same model at any
step.
Due to the complex nature of carrying out

a stepwise analysis within a mixed effects
model, the stepping process was performed
using logistic regression with the random effects
term removed. The steps were then reproduced
with the random effects term included. We
found negligible differences at all steps with and
without the random effects term with respect to
the regression coefficient estimates and their
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Table 1 Current tobacco use rates compared with California and national samples

Variable Present study* Statet Nationalt
(%) (%) (%0)

Total 6-0 9 3 15-7
Gender:
Male 6-2 9 7 16-1
Female 5-8 8-9 15-4

Age:
12-13 1-0 2-9 3-7
14-15 5-6 7-2 13-1
16-17 11-2 19-5 NA
16-18 12-2 NA 24-9

Race/ethnicity:
White 6-4 10-1 17-7
Black 2-5 4 9 6-2
Hispanic 5-7 9 5 11-8
Asian 3-6 5-1 NA

NA=not available. *n= 16915; t Bums & Pierce'4; tMoss, Allen, Giovino & Mills, 1992.3

standard errors. Consequently, we are con-
fident the stepping process would not change
if it had been performed using the mixed effects
model.

Results
RESPONSE RATE
After subject selection, 18 541 subjects were
contacted initially and 616 of those subjects
were determined ineligible based on treatment
status, age, or sibling already selected for in-
clusion. Out of the remaining 17 925 subjects,
surveys were completed by phone or mail for
16 915. Mail surveys were used for subjects
or parents requesting them, and for subjects
unable to be contacted by phone. The 1010
subjects who did not complete the survey were
either refusals or non-respondents. Over 94%
of the eligible youth completed the interview.

INSTRUMENT RELIABILITY AND VALIDITY
Reliability of the measure was estimated by
computing the percentage agreement between
baseline responses and responses given 48
hours later on a re-interview for a random
subsample (n =100) of youth. Agreement for
the primary dependent variable (that is, "to-
bacco use in the last 30 days") for all subjects
was 98/100 = 98-0%, and the agreement for the
overall questionnaire (for all items) was 96-7%.
A limited construct validity test was con-

ducted using Kendall's Tau-b statistic. Based
on theoretical foundations and findings of pre-
vious research, four measures were hy-
pothesised to be positively associated with
tobacco use; age (Tau-b =0- 18), alcohol use in
the last 30 days (Tau-b= 036), living with a
tobacco user (Tau-b=0= 09), and accepting a
friends offer of tobacco (Tau-b = 0-66). Two
measures were hypothesised to be negatively
associated with tobacco use, having friends who
make fun of tobacco users (Tau-b = - 0-09)
and having friends who avoid tobacco users
(Tau-b= -0-28). With so large a sample (n=
16 915), all association were statistically sig-
nificant (p<0.05). Therefore, support for these
hypotheses was based on the direction and
strength of association. All associations were
in the expected direction and most were modest
or large coefficients.

Biological measures such as saliva testing
were not feasible for over 16 000 patients where

the majority (that is, >90%) were not tobacco
users. However, under rigorous research con-
ditions where confidentiality has been assured
and accepted, explicit biological validity checks
may be omitted without much risk to reliability
or validity.28 In light of the overall design,
sample size, the relatively high reliability and
evidence ofconstruct validity, these results were
interpreted as reliable and valid estimates of
associations and as satisfactory estimates of
rates.

DESCRIPTIVE EPIDEMIOLOGY
About 54-3% of the 16 915 subjects were fe-
male, and most subjects (65 3%) reported that
a member of their household had graduated
from college. The subjects ranged from 11 to
19 years of age, with a mean age of 14-4 (SD =
1 8) years. Subject ethnicities were as follows:
72-3% were white, 13-0% Hispanic, 9 0%
Asian, 2-8% black, and 2-9% were not reported.
The 30 day prevalence rate for current tobacco
use was 6-0%. The rate for ever having used
tobacco was 20-0%. Although it is assumed
that these rates reflect primarily cigarette use,
they may include a small percentage who limit
their use to smokeless tobacco.
The 1010 current tobacco users as defined

by use in the past 30 days were 52-5% female,
and 62-0% of the current users reported that
a member of their household had graduated
from college. Current users ethnicities were
77-1% white, 12-5% Hispanic, 5-4% Asian,
1-2% black and 3-8% did not report their
ethnicity. Current tobacco user for the fol-
lowing ages: 11-13 years, 14-16 years, 17-18
years, and 19 years were 5 4%, 36-8%, 38-9%,
and 18-9%, respectively. As expected, there
was an increase in current tobacco use as age
increased, with the exception of the 19 year
old group (p<0-001).

COMPARISONS OF RATES WITH OTHER SAMPLES
The national teenage attitudes and practices
survey (TAPS) from 1989,3 and tobacco use
in California from 1990-199l,14 were selected
for comparison with the present sample. All
three samples used 30 day prevalence rates as
defining "current tobacco use". Table 1 shows
the rates, for orthodontist patients (6 0%),
California (9-3%), and the nation (15-7%).
Although the rates for orthodontist patients
were consistently lower they followed patterns
similar to those of California and the nation,
for age, gender, and race/ethnicity.

RISK BEHAVIOURS
Several risk behaviours were measured because
of their potential relationship to tobacco use.
These included alcohol use, seatbelt use, hours
of sleep per night, and brushing and flossing
habits. Hours slept per night, brushing and
flossing are reported in the direction of non-
use, or risk. Table 2 lists rates in relation to
gender, age, race/ethnicity, and parent edu-
cation. For alcohol use, the differences within
each subgroup (gender, age, race/ethnicity, and
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Table 2 Frequencies and percentages of risk behaviours in relation to demographic subgroups

Variable Sample Current Non-regular Less than 8 h Brushes teeth less
size alcohol use* seatbelt uset sleep per night than 2 times a day
(n) (%) (%) (%) (%)

Total 16915 13-0 7 0 22-0 8 0
Gender:
Male 7728 13-7 8-6 19-0 12 6
Female 9 187 11-7 5-6 24-1 4-7

Age:
11 559 2-7 1-6 3-8 12-3
12-13 5090 48 5-3 90 93
14-15 6661 10-7 7-6 21 4 8-0
16-17 3 529 21-7 9 0 36-7 7-2
18-19 1 085 36-5 7-2 44-7 7-5

Race/ethnicity:
White 12 226 13-0 5-3 19-7 9 0
Black 479 8-0 8 4 23 7 8-8
Hispanic 2200 14 3 14-2 24 4 5 7
Asian 1 515 7 1 8 2 33-3 5-8

Parent college
graduate:
No 4815 13-1 9-7 22-7 7-3
Yes 11 038 12-7 5-7 22-0 8-7

* Current alcohol use =alcohol use in previous 30 days; t non-regular seatbelt use =does not usually wear a seatbelt when riding
in cars.

Table 3 Univariate odds ratios using logistic mixed effects model to assess relationships between 30 day tobacco use and
selected characteristics

Chracteristic Prevalence (95% CI of
odds ratio odds ratio)

Age (continuous) 1 62 (1 56, 1-68)
Gender (female/male) 0 93 (0-82, 1-06)
Race/ethnicity (reference: white):

Black 0-38 (0-21, 0-68)
Hispanic 0 91 (0 74, 1 11)
Asian 0-55 (0-41, 0 73)
Other 1-12 (0-78, 1-61)

Either parent college graduate (yes/no) 0-81 (0-71, 0 94)
30 day alcohol use (yes/no) 14-3 (12-5, 16 4)
live with tobacco user (yes/no) 2-11 (1-86, 2-41)
Friends think smokers look "cool" (yes/no) 1 83 (1 48, 2-25)
More popular if tobacco user (yes/no) 1 52 (1 05, 2-21)
Usually wear a seat belt (yes/no) 0 31 (0-26, 0-37)
Usually get . 8 h sleep (yes/no) 0 31 (0-27, 0-35)
Usually floss teeth 2 1 x per day (yes/no) 0-52 (0-44, 0-61)
Usually brush teeth .2 x per day (yes/no) 0-75 (0-61, 0 93)
Weight category (reference: neither too rmuch or too little):
Too much 1-72 (1-48, 1 99)
Too little 1-41 (1-17, 1-69)

Accept tobacco offer from friend (yes/no)* 158-7 (127-7, 197-3)
Been offered tobacco past 30 days (yes/no)* 27-9 (23 8, 32-6)
Friends avoid people who smoke (yes/no)* 0-078 (0-065, 0-093)
* Excluded from multivariate analysis.

parent education) were significant (p<0001),
with the exception of those with (12-7%) and
without (13-1%) a college educated parent
(p>005). For the seatbelt, sleeping, and brush-
ing variables, all differences were significant
(p<005) except for one. Hours of sleep per
night between subjects with (22 0%) and with-
out (22.7%) a college educated parent was not
significant (p>005).

Table 3 displays univariate associations. With
the exception of gender all relationships were
statistically significant (p<005). Smoking in-
creased with age. Based on the age range in this
study, every one year increase was associated on
average with a 62% increase in the odds of
smoking. The univariate results suggest blacks
and Asians smoke less than whites, while His-
panics and "others" are comparable with
whites.

Adolescents in households where either par-
ent was a college graduate had a lower odds of
smoking than those who lived in households
where neither parent graduated from college.
Thirty day alcohol use had a highly significant
association with smoking (p<0O001). Alcohol
users were over 14 times as likely to be smokers

as non-users. Subjects who lived with a tobacco
user were over twice as likely to be smokers as
those who did not live with a tobacco user.
Having friends who thinks smoking looks
"cool" and "more grown up" was associated
with smoking. Belief in being "more popular"
if a tobacco user, was marginally associated
with smoking (p=0 027).

Usually wearing a seatbelt, getting at least
eight hours of sleep, flossing at least once per
day, and brushing at least twice per day were
associated with reduced odds of smoking. Seat-
belt users and those getting at least eight hours
of sleep had about one third the odds of smok-
ing as those who did not usually practice these
behaviours. The questions concerning weight
were constructed into a three category variable
based on subjects who felt they weighed (1)
neither too much nor too little, (2) too much,
or (3) too little. The latter two categories were
associated with higher rates of smoking than
those who felt neither over or under weight.
The last three variables listed in table 3 were,
as expected, highly associated with smoking.
Subjects who would accept an offer of tobacco
from a friend, who have been offered tobacco
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Table 4 Final model based on forward stepwise logistic mixed effects model to evaluate
30 day tobacco use and its relationship to selected characteristics (n 14 862)

Characteristic* Prevalence 95% CI of
odds ratio odds ratio

30 day alcohol use (yes/no) 7-88 (6 73, 9-21)
Age (continuous) 1-32 (1-26, 1-38)
Usually wear a seatbelt (yes/no) 0-42 (0 34, 0 52)
Live with tobacco user (yes/no) 1-72 (1-47, 2-00)
Usually get . 8 h sleep (yes/no) 0 57 (0-49, 0 67)
Race/ethnicity (reference: white):

Black 0-32 (0-17, 0 62)
Hispanic 0-67 (0-53, 0 85)
Asian 0 50 (0-35, 0 70)
Other 0 97 (0-64, 1 49)

Usually floss 2 1 x per day (yes/no) 0 67 (0 56, 0 80)
Friends think smokers look "cool" (yes/no) 1 60 (1 25, 2 05)
Weight category (reference: weigh neither too much nor
too little):
Too much 1-38 (1 16, 1-64)
Too little 1-33 (1-08, 1-64)

Usually brush teeth . 2 x per day (yes/no) 0-76 (0 59, 0 98)

* Three variables did not enter the model: gender, either parent a college graduate, and more
popular if a tobacco user.

in the past 20 days, and who have friends who
do not avoid people who smoke are all very
highly correlated with smoking.

Results from the forward stepwise logistic
regression are displayed in table 4. Due to
missing data on one or more of the 13 variables,
2053 (12-1%) subjects were not available for
this analysis (n = 14 862). The variables in table
4 are listed by order of entry with the odds
ratios and p values taken from the final model.
All but three variables entered the model based
on an alpha less than 0 05. Gender, college
education status of parents, and popularity if
a tobacco user were not significant (p>0.05)
after adjusting for the previously entered vari-
ables. Thirty day alcohol use was the first vari-
able to enter; its final odds ratio was 7X88.
Although down from its univariate odds ratio
of 14-3, this remained highly statistically sig-
nificant (p<0001). Other variables associated
with smoking in order of entry were: older age,
not usually wearing a seatbelt, living with a
tobacco user, not usually getting eight or more
hours of sleep, race/ethnicity, not usually floss-
ing at least once per day, having friends who
think smokers are cool, weighing too much or
too little, and not usually brushing at least twice
per day. Blacks, Hispanics and Asians all had
lower odds of smoking than whites after ad-
justment.
Although nearly all variables had odds ratios

closer to one in the multivariate model com-
pared with their univariate counterparts, the
associations remained statistically significant
(p>005) and the degree of adjustment was
not extensive. The only result which raised a
question is parents' college education which
did not enter the model. Additional analyses
indicate that having at least one parent with a
college education was highly associated with
usually wearing a seatbelt and not living with
a tobacco user, the third and fourth char-
acteristics entering the model. It also was as-
sociated with several other variables entering
later. Thus, parent education influences on
tobacco use may be mediated by these other
variables.

Discussion
The national cancer institute's (NCI) goal for
the year 2000 calls for the reduction of ado-

lescents' tobacco use in the United States to
less than 3%.29 School educational efforts are
not likely to meet this objective alone.313 The
addition of clinician mediated prevention pro-
grammes for adolescents might contribute to
this goal. The present analysis explored the
degree to which adolescent orthodontic
patients exceed the 3% tobacco use rate, and
the degree to which this patient sample is
different from California and national samples.
This study provides an estimate ofthe degree to
which patients receiving orthodontic treatment
warrant tobacco control efforts and an initial
estimate of the degree to which results obtained
from these patients may predict the results to
be obtained from other clinicians' patients.
Youth from 154 private practices in southern

California participated. Over 94% of the eli-
gible youth, more than 16 000, completed the
interview. This is the largest study of tobacco
use and other health practice for adolescents
receiving orthodontic treatment in the pub-
lished reports. Though tobacco use was self
reported, which may have artificially reduced
reported rates, the confidential nature of the
interview should have enhanced the accuracy
of these estimates. This is supported by the
high test-retest reliability and the concordance
between predicted and observed associations
for the construct validity test. Thus, we believe
this to be the most reliable estimate of tobacco
use and related associations for adolescents
receiving orthodontia in the published reports.
Not surprisingly these adolescents came from

families who were predominantly white and
whose parents had graduated from college.
From these patterns it can be concluded that
orthodontic patients represent relatively higher
SES characteristics than the population at large.
This increases the risk of generalisability from
this sample to others.
Although our study sample consisted of

patients aged 11 to 19 years, comparisons with
other databases involved patients age 12 to 18
years in order to match the age groups given
by the other databases. The tobacco use pre-
valence rate for orthodontic patients proved to
be 6% or greater, twice the rate to be achieved
for the year 2000 goals for the nation, for all
age groups older than 13 years of age. In
addition, the tobacco use rates appear to in-
crease substantially with age. These results sug-
gest that adolescent orthodontic patients
including those under the age of 14 years war-
rant efforts to prevent tobacco use initiation.
This is especially true when considering risks
for "relapse" and the 20% ever used tobacco
rate reported by youth receiving orthodontia.
The 6% rate was about two thirds that of
California (9-3%) and less than one half that
of the nation (1 5 7%). These differences point
out that absolute prevalence rates from ado-
lescents receiving orthodontia should not be
used to estimate the rates for more general
populations. However, this finding does not

necessarily rule out generalisations concerning
associations derived from orthodontia samples
to samples from other clinical settings.

Inspection of the patterns of tobacco use by
gender, age, race/ethnicity, and parent edu-
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cation illustrates essentially the same re-
lationship for the orthodontia, California, and
national samples. This suggests that re-
lationships found among this clinical patient
sample may represent the same type of re-
lationship for other samples.

Analyses of selected health related be-
haviours (alcohol use, seatbelt use, sleep habits,
and brushing habits) demonstrated that from
7% to 22% of the youth engaged in other
risk practices, including less than ideal teeth
brushing rates. Only 8% of youth reported
irregular brushing. This relatively high rate of
compliance with dental practices may represent
the results of orthodontists attention or it may
represent greater reactivity and reporting error

for youth attending orthodontia services.
Brushing increased with age, suggesting that
proper dental habits stabilised by older ado-
lescence. Males tended to report higher rates of
risk behaviours, with the exception of adequate
sleeping practices. These findings substantiate
Hawkins33 conclusion that males are more likely
to engage in more problem behaviours (for
example, alcohol use, non-regular seatbelt use)
than females.
As might be expected, alcohol use and sleep-

ing less than eight hours per night increased
with age. Alcohol use was also strongly as-

sociated with smoking which is consistent with
data collected by the National Institute on

Drug Abuse34 which indicates that smokers
often participate in other risk behaviours. Non-
regular seatbelt use increased, then dropped
off by ages 18-19. It is interesting to note that
the highest rate of non-regular seatbelt use

occurred at the age when most teens are learn-
ing to drive, or have typically just received their
licence (age 16-17). These rates and re-

lationships, consistent with the published re-

ports, suggest that youth receiving orthodontia
may be in need of additional attention in order
to reduce these risk practices as well as tobacco
use.

When the univariate and multivariate as-

sociations between tobacco use and demo-
graphic, behavioural, and social variables that
might influence tobacco use are considered,
essentially the same patterns were observed as
have been reported in the published reports.
Tobacco use is higher for older youth, those
with less educated parents, those who use al-
cohol or engage in other risk practices. Con-
versely, tobacco use is lower for adolescents
who wear seat belts, get eight hours of sleep,
floss and brush their teeth, etc.
The multivariate exploratory analyses of to-

bacco use resulted in a number of highly as-

sociated correlates. After adjustment for
demographic variables and using a forward
stepping procedure, the most powerful cor-

relates oftobacco use were living with a tobacco
user, and friends who think smoking is cool
which support SLT. From these findings it
appears that attention to social influences for
tobacco use offer the most powerful op-

portunities for prevention. While generalisation
from cross sectional associations to causal re-

lationships is ordinarily not justified, in light of
similar findings from longitudinal analyses in

other populations,3536 these conclusions seem
parsimonious.

Overall, the results of this study suggest that
youth receiving orthodontia warrant attention
for tobacco control efforts and that re-
lationships true of patients receiving or-
thodontia may be generalisable to other
populations. This suggests that findings re-
garding orthodontists' ability to prevent to-
bacco use among adolescents may be
generalisable to physicians and other clinical
specialist. Orthodontists' ability to prevent to-
bacco use in their adolescent patients is cur-
rently under investigation by this research
group.

Appendix A
VARIABLE CATEGORIES AND CORRESPONDING
ITEMS COMPRISING THE CLINICIAN-INITIATED
TOBACCO PREVENTION STUDY QUESTIONNAIRE
Demographic
Age (calculated from birth date obtained
from patient chart)
Gender (determined from patient chart prior
to interview)
"What grade are you in (or going into)?"
"Would you describe yourselfas white, black,
Hispanic, Asian, or other (describe)"
"Have either of your parents or has anyone
you live with graduated from college?"

Health attitudeslbehaviours
"Do you usually wear a seatbelt when you
ride in cars?"
"Do you think you weigh too much?"
"Do you think you weigh too little?"
"Do you usually floss your teeth at least once
a day?"
"Do you usually brush your teeth at least
twice a day?"
"Do you usually get 8 or more hours of sleep
each night?"

Alcohol (a '"yes" response to any of the following
3 questions qualified as current alcohol use)

"In the past 24 hours have you had any beer,
wine, or other alcoholic beverage?"
"In the past week have you had any beer,
wine, or other alcoholic beverage?"
"In the past 30 days have you had any beer,
wine, or other alcoholic beverage?"
"Have you ever had any beer, wine, or other
alcoholic beverage?"

Tobacco (a '"yes" response to any of the following
3 questions qualified as current tobacco use)

"In the past 24 hours have you smoked a
cigarette, pipe, or cigar or used any form of
smokeless tobacco such as snuff or chewing
tobacco?"
"In the past week have you smoked a ci-
garette, pipe, or cigar or used any form of
smokeless tobacco?"
"In the past 30 days have you smoked a
cigarette, pipe, or cigar or used any form of
smokeless tobacco?"
"Have you ever smoked a cigarette, pipe,
cigar, or used any form ofsmokeless tobacco?"
"In your whole life do you think you have
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smoked more than 100 cigarettes, pipes, ci-
gars or used any form of smokeless tobacco
more than 100 times?"

Social support for smoking
"Does anyone you live with smoke cigarettes,
pipes, cigars, or use smokeless tobacco?"
"If a friend offered you a cigarette, pipe,
cigar or some smokeless tobacco would you

say yes or no?"
"In the past 30 days have you been offered a

cigarette, pipe, cigar or any form of smokeless
tobacco?"
"Do most of your friends think people who
smoke look 'cool' and 'more grown-up?"'
"Would you be more popular if you smoked
or used smokeless tobacco?"
"Do most of your friends make fun of people
who smoke or use smokeless tobacco?"
"Do most of your friends avoid people who
smoke or use smokeless tobacco?"

Intentions to smoke
"Do you think you will smoke or use smoke-
less tobacco in the next 30 days?"
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