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Since the1960s, adolescent smoking rates have
changed in response to the competing influ-
ences of tobacco industry marketing cam-
paigns1–3 and public health tobacco control
programs.4,5 Reducing adolescent smoking has
been a primary goal of the California Tobacco
Control (CTC) Program,6 the longest-running
large tobacco control program in the world.
As an evaluation component, this program
sponsors a population survey of tobacco use
every 3 years. Previous survey estimates in-
dicated that the CTC Program was associated
with a lower age-specific prevalence of smoking
from age 12 years, which was probably a con-
sequence of reduced experimentation.5 How-
ever, it is not clear whether these age-specific
changes led to an overall reduction in lifetime
smoking initiation within a birth cohort, espe-
cially given the apparent effectiveness of recent
tobacco advertising targeting young adults.
We investigated changes in the trajectories of
smoking experimentation across the age window
of 10 to 24 years, in which almost all first ex-
perimentation has been documented to occur.7

Previously, an age-period-cohort model8

identified that smoking experimentation for
California was stable for cohorts born before
1979. Subsequent cohorts, those aged 12 years
or younger when the California program started
in 1990, had lower experimentation levels on
average over the adolescent years. However, the
model in that analysis used additive effects for
age, period, and cohort, with the consequence
that, for example, changes in experimentation
rates at a given time were averaged across
cohorts and ages. Period and cohort effects,
which can identify time changes, applied equally
across all ages. Thus, that analysis was unable to
identify changes in smoking uptake at specific
ages within the age window of 10 to 24 years.
This may be of concern, because other inter-
ventions that reduced smoking in early adoles-
cence were shown to not be associated with
reduced smoking in later years.9,10 In addition,
there is specific concern that tobacco industry

marketing campaigns have changed to target
young adults, and this may have increased rates
of smoking initiation in young adulthood.11

Recent contributions to the methodologic
literature12–17 have addressed shortcomings of
age-period-cohort models in identifying age-
and period-specific effects.18,19 Incorporating
suggestions from this literature, we modeled
age-specific changes in the trajectory of smoking
initiation among young Californians from 1990
to 2005. We hypothesized that age-specific
changes have occurred in the pattern of smoking
uptake among recent birth cohorts.

METHODS

The California Tobacco Surveys (CTSs) are
random-digit-dialed telephone surveys that
have been conducted by Westat, Inc, every
3 years since 1990.20,21 Complete documenta-
tion is available online (http://libraries.ucsd.edu/
ssds/tobacco.htm). An initial survey asks 1 adult
respondent to enumerate household members
aged 12 years and older. All adolescents and

a stratified random sample of adults are then
scheduled to complete an extended 25-minute
survey (in 1999 a random sample of adolescents
was used). Survey weights accounted for selec-
tion probabilities and were poststratified to US
Census population totals for California by sex,
race/ethnicity, and education to account for
under-coverage and nonresponse. Replicate
weights were provided to compute jackknife
estimates of variance that accounted for the
random sampling and the weighting adjustment.
Here, we weighted estimates by using SAS
version 9.01 PROC SURVEYFREQ or SUR-
VEYLOGISTIC (SAS Institute Inc, Cary, NC) and
used a macro to compute confidence intervals
and P values with the use of the replicate weights.

Participants

We included in the 6 cross-sectional CTSs
(1990, 1993, 1996, 1999, 2002, and 2005)
all participants aged 12 to 26 years who re-
sponded to the extended survey. Because age
patterns and time trends in smoking initiation
and prevalence differ considerably across
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racial/ethnic groups,22,23 we considered only
the majority non-Hispanic white population
(n=34342). The sample sizes grouped by the
six 3-year birth cohorts we used in the analysis
are shown in Table 1. We grouped age and birth
cohorts so that the data within each table cell
reflected the same survey year.12 The smallest
sample size for any age-birth cohort cell was 884,
and the average sample size was 2128.

Measures

The categories of smoking uptake were
susceptibility to smoking among never
smokers,24 experimentation,21 established
smoking,25,26 and ever-daily smoking.27 Ado-
lescents aged 12 to 17 years were classified as
experimenters or never-smokers by asking
‘‘Have you ever smoked a cigarette?’’ Experi-
menters were classified as established smokers if
they responded affirmatively to ‘‘Have you
smoked at least 100 cigarettes in your life?’’
Established smokers were classified as ever-daily
smokers by asking ‘‘Have you ever smoked
a cigarette every day for at least a month?’’
Adolescent never-smokers were further catego-
rized as committed never-smokers if they an-
swered ‘‘definitely not’’ to 2 questions measuring
future intentions to smoke (‘‘Do you think that
you will try a cigarette soon?’’ and ‘‘Do you think
you will be smoking one year from now?’’) as
well as 1 question measuring self-efficacy in
refusing a cigarette (‘‘If one of your best friends
were to offer you a cigarette, would you smoke
it?’’). Any other answer categorized the respon-
dent as a susceptible never smoker.

Adults aged 18–26 years who were not
established smokers (i.e., adults who had
never smoked 100 or more cigarettes in their
lifetime) were asked, ‘‘What would you say is
the total number of cigarettes that you have
ever smoked?’’ A response of zero indicated
a never-smoker and any other response an
experimenter. To identify ever-daily smokers,
established smokers were asked, ‘‘Have you
ever smoked daily for six months or more?’’
Adult never-smokers were asked the following
2 questions: ‘‘Do you think you will smoke
a cigarette soon?’’ and ‘‘Do you think you will
smoke a cigarette in the next year?’’ A ‘‘definitely
not’’ response to both questions categorized
the respondent as a committed never-smoker
and any other response indicated a susceptible
never-smoker.

To compare categories of smoking initiation
by age, we used the 2002 survey. For each
age from 12 to 29 years, we computed the
weighted cross-sectional prevalence for each
category, and plotted prevalence by age by
using PROC LOESS in SAS version 9.10. To
present trajectories of uptake across ages by
birth cohort, we computed the weighted prev-
alence of ever-experimentation by 3-year age
groups and plotted it against age group for each
birth cohort separately.

Statistical Models of Age of First

Experimentation

We used a weighted logistic regression
model with ever experimentation as the out-
come and indicator variables for cumulative

age, birth cohort, and age by cohort interac-
tions as predictors. We parameterized this
model by using the same period for age and
cohort groups as the survey period, following
Holford12 and using cumulative interaction
terms as in Hanayama.17 The cumulative in-
dicator variables that we used form a truncated
power basis for first-degree regression splines.28

To understand the parameterization, con-
sider a logistic regression model of ever ex-
perimentation that uses cumulative indicator
variables of age. Each variable Aj indicates that
a respondent is age j years or older, and
logit(P(Y=1))=a12 A12 + a15 A15 + . . . + a24

A24� Because all respondents were aged at least
12 years, A12 is the intercept, and a12 is the log-
odds of the proportion who have experimented
by age 12 through 14 years. Next, variable A15

equals zero for those aged12 through14 years,
and 1 for those older. Then a15 is the log-odds
ratio of ever-experimentation by age 15
through 17 years relative to age 12 through 14
years. Any increase in ever-experimentation is
necessarily because of new experimentation.

The full model incorporated cohort effects
and age by cohort interactions. Let variable Bk

indicate those born in year k or later. Then, an
additive age-cohort model with 3-year birth
cohorts and age groups is given by adding the 5
terms b1979 B1979 + b1982 B1982 + . . . + b1991

B1991 to the previous model. Each coefficient bj

gives the relative log-odds of lifetime experi-
mentation in the j th birth cohort relative to the
next older cohort, with the 1976 through 1978
cohort as the reference. A fully parameterized
model for the 20 age-cohort classes of Table 1
is achieved by adding 10 interaction parame-
ters. For cohorts k=1, . . . 4 and age groups
1£ j£5–k, (numbered as in Table 1), we
construct the age by cohort product indicator
variables AjBk and add the 10 corresponding
terms to the model. Each interaction coefficient
adjusts the odds of new experimentation be-
tween one age and the next for a given cohort,
relative to the experience of the previous co-
hort. These interaction terms allow for tests of
significant effects, which are specific to a given
age group at a given time.

We used a backward model selection strat-
egy from the fully parameterized model while
retaining the intercept and age indicators.
Starting from the next oldest cohort and
youngest age group, cohort by age and cohort

TABLE 1—Sample Sizes and Survey Years For Each Age Group and Birth Cohort:

California Tobacco Survey, 1990–2005

Sample Size and Survey Year

Birth Cohort

Year Surveyed

at Age 12–14 y

Age 12–14

Years,

No. (Year)

Age 15–17

Years,

No. (Year)

Age 18–20

Years,

No. (Year)

Age 21–23

Years,

No. (Year)

Age 24–26

Years,

No. (Year)

Total

Cohort, No.

1976–1978 1990 2562 (1990) 2660 (1993) 1062 (1996) 884 (1999) 2123 (2002) 9 291

1979–1981 1993 2835 (1993) 3030 (1996) 1007 (1999) 2275 (2002) 1267 (2005) 10 414

1982–1984 1996 3183 (1996) 3054 (1999) 2912 (2002) 1262 (2005) . . . 7 790

1985–1987 2009 2999 (1999) 2882 (2002) 1845 (2005) . . . . . . 7 726

1988–1990 2002 2923 (2002) 2250 (2005) . . . . . . . . . 5 173

1991–1993 2005 2172 (2005) . . . . . . . . . . . . 2 172

Note. Survey period was every 3 years.
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terms not significant at P>.25 were deleted,
stepping through each older age group before
considering a more recent cohort.

RESULTS

Figure 1 shows the cross-sectional distribu-
tion of the categories of smoking uptake by age
and gender for 2002. The patterns of smoking
uptake by age were qualitatively similar across
survey years (data not shown). Almost no daily
smoking and little established smoking oc-
curred before age 16 years among these non-
Hispanic white adolescents and young adults.
Between age 16 and 20 years, ever-established
smoking increased, closely followed by ever-daily

smoking. After age 20 years, these proportions
increased only slightly, to about age 22 to 23
years for women and age 24 to 25 years for
men. Smoking experimentation was unusual
before age 12 years, but increased rapidly from
age 12 years into young adulthood. Little new
experimentation occurred after age 22 years for
women or age 23 years for men. By age12 to14
years, the proportion of susceptible never-
smokers was already high and then remained
comparatively stable. For both genders, it
appeared that by age 23 years, most who were
susceptible to smoking uptake had progressed at
least to experimentation. Thus, we examined
ever-experimentation (having ever smoked
a whole cigarette) as the most sensitive measure

of smoking uptake across adolescence into
young adulthood.

Age–Birth Cohort Trends in Female

Experimentation

The first 2 columns in Table 2 present each
indicator variable and its coefficient from the
final age-cohort-interaction logistic regression
model for non-Hispanic white female adoles-
cents and adults. Columns 3 and 4 translate
these variables into between-group compari-
sons with their respective odds ratios (the
exponential of the model coefficient). When the
1976 through1978 cohort was first surveyed at
age 12 to 14 years in 1990, 17.4% (95%
confidence interval [CI]=13.8%, 20.9%) had
experimented with smoking, and this was the
reference category (corresponding in Table 2 to
the log odds of the intercept of –1.56). The fitted
model and the raw data for these young Cali-
fornian female adolescents and adults are pre-
sented in Figures 2a and 2b, respectively, as
survival curves with age where the outcome is
ever-experimentation.

Ever-experimentation rates for the 1979 to
1981 birth cohort did not differ significantly
from those for the 1976 to 1978 reference
cohort. However, each successive cohort born
after 1981 had a significantly lower rate of
ever smoking than did each preceding birth
cohort, as shown by the main effects for each
cohort (in the absence of interaction terms)
in Table 2. The 1982 to 1984 cohort ever-
smoking rate was about 30% lower than that
of the1979 to1981cohort at all ages (odds ratio
[OR]=0.71; 95% CI=0.6, 0.8). At age 12 to
14 years, the1985 to1987 cohort ever-smoking
odds were 34% lower than were the 1982 to
1984 cohort, the 1988 to 1990 cohort rate
was 50% lower than was the 1985 to 1987
cohort, and the 1991 to 1993 cohort was 70%
lower than was the 1988 to 1990 cohort
(OR=0.30; 95% CI=0.13, 0.73). For this most
recent cohort, the ever-smoking rate among
adolescent girls aged 12 to 14 years reached
a low of 1.4% (95% CI=2.7%, 0.2%).

Across all birth cohorts, the ever-smoking
rate increased with age as seen by the main
effects for age in Table 2. When these adoles-
cents were aged15 to17 years, the odds of ever
smoking was 3.7 times the odds at age 12 to
14 years (OR=3.74; 95% CI=3.16, 4.44).
When aged18 to 20 years, the odds of being an

Note. The smoking uptake categories are defined as follows: ever daily (have at some time smoked daily for ‡ 1 month), ever

established (have smoked ‡ 100 lifetime cigarettes), ever experimented (have ever smoked a cigarette), susceptible never-

smokers (have puffed on a cigarette or would not rule it out), and committed never-smokers (would ‘‘definitely not’’ try

smoking).

FIGURE 1—Prevalence of categories of smoking uptake by age for (a) females and (b) males:

California Tobacco Survey, 2002.
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ever smoker were over twice as large as they
were at age 15 to 17 years (OR=2.18; 95%
CI=1.84, 2.56). The ever-smoking rate did not
significantly increase further when these co-
horts reached older ages such as 21 to 23 years
or 23 to 26 years.

The interaction terms measured whether the
transition rate across age groups had changed
between birth cohorts. There was 1 significant
interaction, and this modified the increase in
ever smoking between age12 to14 years and15
to 17 years for adolescents born 1985 or later.
Adolescents in cohorts born after 1985 had
a 26% smaller increase in the odds of becoming
an ever smoker from age 12 to 14 years to age
15 to17 years, compared with those born before
1985 (OR=0.74; 95% CI=0.53, 0.97). To-
gether, the cohort main effects and the age-
cohort interaction term combined so that the
level of experimentation among those aged 15
to 17 years was much lower for the 1988 to
1990 cohort (10%; 95% CI=6.7%, 14%) than
it was for the 1976 to 1981 cohort (44%; 95%
CI=41%, 48%).

The major increase in ever smoking with
age was apparent through to age18 to 20 years
in plots of both the raw and fitted data (Figure 2).
Similarly, a lower rate of ever smoking at a given

age was observed for each more recent birth
cohort compared with each earlier birth
cohort. The significant interaction term indi-
cated that the line segment connecting age 12
to14 years and age15 to17 years was less steep
in slope for birth cohorts born after 1985 than
it was for those born before 1985. The lack of
a significant interaction term between age 15
to 17 years and aged 18 to 20 years means
that the line segment connecting these ages was
essentially parallel for all birth cohorts.

Age–Birth Cohort Trends in

Male Experimentation

Similar data for male adolescents and adults
are presented in Table 3 and Figure 3. For the
reference birth cohort (1976–1978), the pro-
portion of ever-smokers was 13.5% (95%
CI=10.6%, 16.5%) when aged 12 to 14 years.
The proportion of ever smokers at each age was
similar between the 1976 to 1978 and 1979
to 1981 birth cohorts. Considering the cohort
main effects in Table 3, the1982 to1984 cohort
did not differ significantly at age12 to14 years;
however, the 1985 to 1987 birth cohort had
a 40% lower odds of ever-smoking at this age
than did the 1982 to 1984 cohort (OR=0.60;
95% CI=0.47, 0.76). Furthermore, the 1988

to 1990 cohort had a 57% lower ever-smoking
odds at age 12 to 14 years than did the 1985
to 1987 cohort (OR=0.43; 95% CI=0.30,
0.59). Ever smoking at age 12 to 14 years was
not significantly different in the 1991 to 1993
cohort than it was in the 1988 to 1990 cohort
(estimated rate 2.8%; 95% CI=5.2%, 0.4%).

Considering the main effects for age, the odds
of ever smoking at age15 to17 years was almost
5 times that at age 12 to 14 years (OR=4.95;
95% CI=4.14, 5.93) for male cohorts born
before1982. For every cohort, experimentation
continued to increase with age, with those aged
18 to 20 years having an odds that was 2.42
times that for those aged15 to17 years, and with
those aged 21 to 23 years having a rate signif-
icantly higher than that for those aged 18 to 20
years (OR=1.52; 95% CI=1.12, 2.08). Across
cohorts, experimentation did not continue to
increase at older ages.

This model had 2 significant age-by-cohort
interaction terms. The first modified the in-
crease in smoking between age 12 to 14 years
and age 15 to 17 years and showed that those
born in 1982 or later had a 30% lower
transition rate at these ages than did those born
before1982 (OR=0.70; 95% CI=0.57, 0.85).
As a result, the level of experimentation for

TABLE 2—Weighted Logistic Regression Model of Ever Experimenting Among California Non-Hispanic

White Female Adolescents and Adults: California Tobacco Survey, 1990–2005

Model Variables Coefficient (95% CI) Between-Group Comparisons From Model OR (95% CI)

Intercept –1.56 (–1.71, 1.41)

Cohort indicators (cumulative) Comparing successive cohorts

Born 1976–1993 (Ref) 1.00 Cohort 1976–1978 1.00

Born 1979–1993 NS Cohort 1979–1981 versus cohort 1976–1978 NS

Born 1982–1993 –0.34 (–0.51, –0.18) Cohort 1982–1984 versus cohort 1979–1981 0.71 (0.60, 0.84)

Born 1985–1993 –0.42 (–0.66, –0.19) Cohort 1985–1987 versus cohort 1982–1984 0.66 (0.52, 0.83)

Born 1988–1993 –0.70 (–1.07, –0.34) Cohort 1988–1990 versus cohort 1985–1987 0.50 (0.34, 0.71)

Born 1991–1993 –1.19 (–2.06, –0.32) Cohort 1991–1993 versus cohort 1988–1990 0.30 (0.13, 0.73)

Age indicators (cumulative) Comparing successive ages (main effects)

12–26 y (Ref) 1.00 Age 12–14 y

15–26 y 1.32 (1.15, 1.49) Age 15–17 y versus age 12–14 y 3.74 (3.16, 4.44)a

18–26 y 0.78 (0.61, 0.94) Age 18–20 y versus age 15–17 y 2.18 (1.84, 2.56)

21–26 y –0.05 (–0.31, 0.22) Age 21–26 y versus age 18–20 y 0.95 (0.73, 1.25)

24–26 y –0.08 (–0.39, 0.23) Age 24–26 y versus age 21–24 y 0.92 (0.67, 1.26)

Interaction term: Born 1985–1993 · age 15–26 y –0.30 (–0.62, –0.03) Age 15–17 versus age 12–14 y; born < 1985 versus born ‡ 1985 0.74 (0.53, 0.97)

Note. CI = confidence interval; NS = not significant; OR = odds ratio. Terms not significant at P < .25 were dropped from the model by use of backward selection, starting from a fully parameterized
model. Estimates are weighted to be representative of the total population.
aOdds ratios for cohorts born before 1985. For cohorts born 1985 or later, multiply by interaction OR.
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Note. All model terms are significant at P < .10. All estimates were weighted to be representative of the population using the published survey weights.

FIGURE 2—Prevalence of never smokers among White female adolescents and adults, by 3-year birth cohorts and age groups from (a) the fitted

model from logistic regression and (b) weighted percentages: California Tobacco Survey, 2002.
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the 1988 to 1990 male cohort at age 15 to 17
years (11%; 95% CI=6.7%, 15%) was much
lower than was that for the 1976 to 1981
cohorts (45%; 95% CI=40%, 50%).

The second interaction term modified the
increase in ever smoking between age 18 to 20
years and age 21 to 23 years, and showed the
transition rate was 45% higher for the cohort
born after 1982 than it was for those born
before 1982 (OR=1.45; 95% CI: 0.84, 2.51;
P =.09).

As with female participants, for each cohort,
plots of both the raw and fitted data showed
the proportion of ever smokers increased
rapidly with age and ever smoking at each fixed
age decreased for more recent birth cohorts
(Figure 3). The interaction term for the transi-
tion from age 12 to 14 years to age 15 to
17 years is apparent as a decrease in slope
between these age groups for the youngest
2 birth cohorts compared with earlier birth
cohorts. There was no interaction between age
15 to 17 years and age 18 to 20 years. The
significant interaction for the transition be-
tween age 18 to 20 years and age 21 to 23
years was also seen: instead of the usual pattern

(seen for earlier male cohorts and for female
participants) in which ever-smoking stabilized
across older age groups, the1982 to1984 male
birth cohort had a marked increase in ever
smokers in young adulthood.

DISCUSSION

Using suggestions from recent statistical
modeling literature, we identified statistically
significant changes in rates of adolescent
smoking uptake that were associated with the
California Tobacco Control Program. For
California cohorts born in 1981 or before, the
trajectory of smoking initiation from age 12
through 23 years was stable for both male and
female participants, which is consistent with
previous reports for the 1974 to 1978 birth
cohorts.8 Thus, smoking initiation patterns were
stable among those who were aged 9 years or
older by the start of the California campaign in
1990. However, initiation trajectories changed
dramatically starting with children in the1982 to
1984 birth cohort, who were aged 6 to 8 years at
the start of the California Program. Experimen-
tation rates at age 12 to 14 years declined

markedly and significantly with this and each
subsequent birth cohort, although after the1988
to 1990 cohort initiation rates held steady in
more recent male cohorts in this youngest age
group. By 2005, the observed decline in exper-
imentation at age 12 to 14 years was 92% for
female adolescents and 80% for male adoles-
cents, and this decline appeared to be associated
with the start of the California Program.

This significant decline in uptake trajectories
continued at older ages. The rate of new
experimentation from age 12 to 14 years to
age 15 to 17 years decreased markedly across
birth cohorts, starting from the 1982 to 1984
(male participants) and 1985 to 1987 (female
participants) cohorts. By 2005, only 10% of
adolescents aged 15 to 17 years had experi-
mented (1988–1990 cohort), compared with
about 45% of same-age adolescents in the
1976 to 1981 cohorts.

The odds of new smoking experimentation
from age 15 to 17 years to age 18 to 20 years
were stable for adolescents across the birth
cohorts studied, which suggests that the Cali-
fornia program did not have its major impact on
experimentation in older adolescence or among

TABLE 3—Weighted Logistic Regression Model of Ever Experimenting Among California Non-Hispanic

White Male Adolescents and Adults: California Tobacco Survey, 1990–2005

Model Variables Coefficient (95% CI) Between-Group Comparisons From Model OR (95% CI)

Intercept –1.86 (–1.97, –1.74)

Cohort indicators (cumulative) Comparing successive cohorts

Born 1976–1993 (Ref) 1.00 Cohort 1976–1978 1.00

Born 1979–1993 NS Cohort 1979–1981 versus cohort 1976–1978 NS

Born 1982–1993 NS Cohort 1982–1984 versus cohort 1979–1981 NS

Born 1985–1993 –0.51 (–0.75, –0.27) Cohort 1985–1987 versus cohort 1982–1984 0.60 (0.47, 0.76)

Born 1988–1993 –0.85 (–1.19, –0.52) Cohort 1988–1990 versus cohort 1985–1987 0.43 (0.30, 0.59)

Born 1991–1993 NS Cohort 1991–1993 versus cohort 1988–1990

Age indicators (cumulative) Comparing successive ages (main effects)

12–26 y (Ref) 1.00 Age 12–14 y 1.00

15–26 y 1.60 (1.42, 1.78) Age 15–17 y versus age 12–14 y 4.95 (4.14, 5.93)a

18–26 y 0.89 (0.68, 1.09) Age 18–20 y versus age 15–17 y 2.44 (1.97, 2.97)

21–26 y 0.42 (0.11, 0.73) Age 21–23 y versus age 18–20 y 1.52 (1.12, 2.08)a

24–26 y –0.30 (–0.64, 0 04) Age 24–26 y versus age 21–23 y 0.74 (0.53, 1.04)

Interaction terms Comparing successive ages (interaction)

Born 1982–1993· age 15–26 y –0.36 (–0.56, –0.16) Age 15–17 y versus age 12–14 y; born < 1982 versus born ‡ 1982 0.70 (0.57, 0.85)

Born 1982–1993· age 21–26 y 0.37 (–0.17, 0.92) Age 21–23 y versus age 18–20 y; born < 1982 versus born ‡ 1982 1.45 (0.84, 2.51)

Note. CI = confidence interval; NS = not significant; OR = odds ratio. Terms not significant at P < .25 were dropped from the model using backward selection, starting from a fully parameterized
model. Estimates are weighted to be representative of the population.
aOdds ratio for cohorts born before 1982. For cohorts born 1982 or later, multiply by appropriate interaction OR.
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Note. All model terms are significant at P < .10. All estimates were weighted to be representative of the population using the published survey weights.

FIGURE 3—Prevalence of never smokers among White male adolescents and adults, by 3-year birth cohorts and age groups from (a) the fitted

model from logistic regression and (b) weighted percentages: California Tobacco Survey, 2002.
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young adults. However, other work has shown
a major impact of the California program on
smoking cessation among young adults.29

Among male participants only, there was the
suggestion (P =.09) of an increase in experi-
mentation after age 20 years, specific to the
most recent birth cohort to reach age 21 to
23 years. This increase brought adult ever-
smoking rates for this cohort up to those of
previous male cohorts.

The increase in late experimentation among
young adult men starting around 2002 sug-
gests that an opposing social influence may
have affected this cohort and overwhelmed
the initial lower rates of experimentation at
younger ages. Tobacco industry marketing
practices are 1 such social influence. In 1998,
the Master Settlement Agreement between
State Attorney’s General and the Tobacco In-
dustry prohibited cartoon character advertis-
ing, including the Joe Camel campaign and
other approaches shown to be effective with
youth.30 However, tobacco industry expenditure
on marketing rose dramatically after this agree-
ment.31 Much of this effort appeared to target
young adults,32 particularly tobacco brand-
sponsored activities in bars and clubs, including
distribution of free samples by ‘‘spokesmodels’’
and financial incentives for club owners and
staff.33 This marketing appeared to be targeted
more at young men than women. More than
30% of young adult men and 20% of young
adult women aged 18 to 24 years in California
attended at least 1 event sponsored by a tobacco
company in 2002.34 It is possible that this
increased marketing to young adults was re-
sponsible for the increase in late experimentation
seen in the most recent cohort of young adult
Californian men.

A limitation of our study was that response
rates in population surveys have decreased
over the past 15 years. However, contempora-
neous population surveys with markedly dif-
ferent response rates have obtained similar
prevalence estimates, which suggests that any
nonresponse bias (postulated to be from call
screening and cell phone usage) is largely
accounted for by weighting.35 Another potential
limitation is the use of self-reported smoking
status. Although for regular smoking this has
been shown to be relatively unbiased,36,37 it is
possible that prior experimentation is increas-
ingly subject to recall bias with increasing

denormalization of smoking in society.38 We
observed a small decline in reported ever ex-
perimentation among young adults, which sug-
gests that, although the phenomenon exists, it is
not causing a major bias.

The California Tobacco Control Program
was associated with a marked reduction in
smoking experimentation, particularly among
adolescents. Each new birth cohort that en-
tered preadolescence during the California
campaign had decreased, or at least steady,
new experimentation rates in early adolescence
compared with earlier cohorts at the same
age, resulting in a marked cumulative decline
across the 12-year period. However, we found
no evidence of a similar California campaign
effect on experimentation after age 17 years.
Rather, the data suggested that a recent to-
bacco industry marketing campaign11 may have
increased late experimentation rates among
young adult men, effectively overcoming the
California Tobacco Control Program’s effect on
early experimentation rates in these recent male
cohorts. However, experimentation is only the
first step toward smoking dependence, and
others have argued that progression to estab-
lished smoking and eventual consumption levels
may be influenced by the age of initiation.39,40

To properly address these hypotheses, recent
birth cohorts should be followed to older ages. j
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