ETHNIC DIFFERENCES IN TRENDS AND DETERMINANTS OF CIGARETTE SMOKING

IN HAWAII

Background: The prevalence of smoking con-
tinues to be higher in some ethnic groups than
in others, despite the overall decrease of smok-
ing during the last 30 years. The goal of this
project was to investigate the trends and pre-
dictors of cigarette smoking among a popula-
tion of Caucasians, Japanese, Chinese, Filipino,
and Native Hawaiians.

Methods: We combined data from 19 earlier
studies conducted in Hawaii between 1975
and 2001. After excluding 1,885 individuals
without smoking data, 158,629 subjects
(40.0% Japanese, 30.3% Caucasian, 14.3%
Hawaiian, 8.1% Filipino, 3.0% Chinese) were
included in the analysis. The prevalence of
current smoking and past smoking was esti-
mated for 5-year periods by sex and ethnicity
and age-adjusted to the state’s population. We
calculated odds ratios and 95% confidence in-
tervals by using polytomous logistic regression
to explore determinants of smoking, while
controlling for clustering by study.

Results: Men were more likely to smoke than
women throughout the study period, but they
experienced a greater decline in smoking until
1994. We observed a small increase in smok-
ing prevalence thereafter. Native Hawaiians
reported the highest smoking prevalence, Jap-
anese the lowest, and Caucasians intermediate
levels. Graduate level education had the stron-
gest inverse association with current and past
smoking. Older age at interview, being mar-
ried, and a higher body weight were related to
lower smoking prevalence.

Conclusions: Our data suggest a modest re-
versal in the declining smoking prevalence dur-
ing the late 1990s. The persistent ethnic dif-
ferences require new approaches that reach
those groups who remain at high risk for ad-
verse health effects from smoking. (Ethn Dis.
2005;15:316-323)
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INTRODUCTION

Since the first Surgeon General’s Re-
port in 1964 informed the public about
the adverse health effects of tobacco,!
the prevalence of smoking has been de-
creasing in the United States. The Cen-
ters for Disease Control and Prevention
(CDC) reported significant reductions
in smoking between 1974 and 2000,
close to 40% for males and 30% for fe-
males.> Among men, smoking preva-
lence varied relatively little by ethnicity:
21% in Asians, 24% in Hispanics, 26%
in Caucasians and African Americans,
and 29.1% in Native Americans. How-
ever, among women the difference was
five-fold: 7.6% in Asians, 13.3% in His-
panics, 20.9% in African Americans,
22.4% in Caucasians, and 42.5% in
Native Americans.? Based on the Behav-
ioral Risk Factor Surveillance System
(BRESS) in Hawaii, smoking prevalence
for men and women combined (num-
bers by sex and ethnicity are not avail-
able) has been approximately 15% for
Japanese, close to 20% for Filipinos and
Caucasians, but as high as 30% for Na-
tive Hawaiians during 1994-2000.4
Age, education, marital status, socioeco-
nomic status, and nicotine dependency
are some of the factors that have been
associated with smoking behavior.>-
The ethnic composition of Hawaii’s
population is unique. According to
the 2000 census (total population:
1,211,537),° 239,655 persons reported
Native Hawaiian ethnicity, and 503,868
individuals were of Asian ancestry only.
Among this diverse population, howev-
er, we are uncertain which of these fac-
tors are important determinants of
smoking habits. Exploring smoking
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trends over time by sex, ethnicity, and
other demographic variables that influ-
ence smoking behavior in Hawaii may
help us to develop strategies to reduce
smoking that are tailored to our local
community. For this purpose, we ex-
plored the trends and determinants of
cigarette smoking in the state of Hawaii
from 1975 to 2001 by using a large
population-based sample. In an inno-
vative approach, we aggregated infor-
mation from 19 previous epidemiologic
studies conducted by the Cancer Re-
search Center of Hawaii.

METHODS

Datasets and Variables

Data from 19 epidemiologic studies
conducted at the Cancer Research Cen-
ter of Hawaii (Table 1) were pooled.
Most studies included were case-control
studies (Table 1),'2?% two were large
prospective cohorts,>2¢ one was a cross-
sectional study,” and one was an inter-
vention study.?® All studies used a pop-
ulation-based recruitment approach. Re-
cruitment for the prospective cohorts
was based on a large household survey®
and on drivers license records.?® For
case-control studies, cancer patients
were enrolled through the Hawaii Tu-
mor Registry covering Oahu where two
thirds of the state’s residents live.?
Matching controls were usually identi-
fied through the Hawaii Department of
Health’s household survey.?> Each sub-
ject contributed data at one point in
time only. After excluding 1,885 indi-
viduals without smoking data from the
pooled sample of 160,514 subjects, the
analysis data set had 158,629 individu-



.we explored the trends
and determinants of cigarette
smoking in the state of
Hawaii from 1975 to 2001
by using a large population-
based sample.

als. Of these, 6,232 participants were re-
cruited as cancer cases. The Committee
on Human Studies at the University of
Hawaii and the Hawaii Cancer Com-
mission approved the project. For the
present analyses, the variables extracted
from the pooled data set were smoking
status (never, past, or current), year of
data collection (categorized into five-
year groups and one seven-year group:
1975-1979, 1980-1984, 1985-1989,
1990-1994, 1995-2001), age, sex, cth-
nicity (Caucasian, Chinese, Filipino,
Hawaiian, Japanese, or Other), marital
status, education (less than high school,
high school graduate, some college, or
college graduate), and body mass index
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(BMI). For the smoking and ethnicity
variables, we recorded the original in-
formation and applied the same defini-
tions to all studies. Never smokers were
defined as people who had smoked few-
er than 20 packs of cigarettes in their
lifetime; past smokers were those who
had smoked more than 20 packs of cig-
arettes but were not currently smoking;
current smokers were those who had
smoked more than 20 packs of ciga-
rettes and were currently smoking. Per-
sons of multiple ethnicities were classi-
fied into the ethnicity with the highest
ethnic proportion categorized. When in
question, the mother’s ethnicity took
priority over the father’s ethnicity. If any
Hawaiian ethnicity was present, then

the classification was Native Hawaiian.
The category of others included African
Americans, Hispanics, and Asians and
Pacific Islanders who were not Chinese,
Japanese, Filipino, or Native Hawaiian.

Statistical Analysis

Logistic regression®® was employed
for the analyses because the outcome
variable of interest, smoking status, was
measured on a nominal scale. Given

that the entire study population con-

sisted of 19 individual studies, we could
not assume independence of the obser-
vations but had to consider clustering
within studies. In this case, the estimates
for the standard errors are biased and are
likely to show spurious statistical signif-
icance. Therefore, we performed poly-
tomous logistic regression using the SU-
DAAN Multilog procedure’® to address
both the correlated data structure and a
three-level outcome measure (never
smoker, past smoker, and current smok-
er) in one combined model. Results
from these analyses provided the odds
ratio of the outcome level for an incre-
mental change in each predictor vari-
able. While never smokers were used as
the reference outcome group in the
model, for presentation, we computed
the risk of being a current compared to
a never smoker. We also show the odds
of being a past smoker compared to a
current smoker as a measure of smoking
cessation. For all odds ratios, 95% con-
fidence intervals were computed. Predic-
tor variables included the year of data
collection (1975-1979 as the reference
group), age, BMI, marital status (un-
married as the reference group), ethnic-
ity (Caucasian as the reference group),

Table 1. Source studies pooled for individual patient meta-analysis
Years Study Study Number of Sex Median Age
Conducted Type* Reference Cancer Type Subjects M/F Case/Control (Range)
1975-1980 CH 25 N/A 40,575 20,002/20,573 N/A 41 (17-98)
1975-1980 CC 10 Breast 1,050 0/1,050 350/700 58 (40-79)
1979-1982 cCc 11 Lung 1,363 964/399 502/861 64 (29-94)
1979-1987 CC 12 Urinary Tract 787 589/198 263/524 68 (31-96)
1980-1986 CC 13 Thyroid 661 173/488 220/441 0 (19-83)
1981-1983 cCc 14 Prostate 1,369 1,369/0 470/899 3 (50-101)
1983-1985 CC 15 Lung 1,378 993/385 410/968 7 (33-92)
1987-1991 CC 16 Colorectal 2,384 1,369/988 1,192/1,192 7 (23-87)
1988-1992 cCc 17 Melanoma 627 373/254 312/315 2 (19-83)
1988-1992 CC 18 Endometrial 1,100 0/1,100 358/742 0 (28-81)
1988-1992 CC 19 Prostate 828 828/0 433/395 2 (48-89)
1992-1997 cC 20 Lung 797 505/292 341/456 7 (31-82)
1993-1996 CH 26 N/A 103,899 48,937/54,962 N/A 9 (41-78)
1993-1998 CC 21 Stomach 831 529/302 385/446 2 (26-95)
1993-1998 CcC 22 Colorectal 464 252/212 218/246 2 (21-61)
1993-1998 CC 23 Ovarian 483 0/483 204/279 3 (18-88)
1993-1999 CS 27 N/A 527 0/527 N/A 4 (32-48)
1994-1999 cCc 24 Colorectal 1,150 679/471 574/576 0 (26-86)
2000-2001 v 28 N/A 241 0/241 N/A 3 (35-47)

* CH=Cohort, CC=Case-Control, CS=Cross-Sectional, IV=Intervention.
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Table 2. Demographic characteristics of the study population

Never Male Current Past Never Female Current Past

Total number N (%) 26,579 (34.8) 17,674 (23.1) 32,137 (42.1) 48,960 (59.5) 14,233 (17.3) 19,046 (23.2)
Mean age at interview

Mean * SD 53.7 = 15.6 51.3 = 14.6 60.2 = 10.8 55.2 = 14.3 499 + 14.0 57.2 =11.0

Med (min, max) 55 (17, 97) 52 (18, 96) 61 (18, 101) 56 (17, 98) 51 (17, 94) 57 (18, 95)
Mean BMI (kg/m?)

Mean * SD 25.2 = 4.0 249 = 4.2 25.7 = 4.1 239 = 4.8 239 +5.0 251 +53

Med (min, max) 24.6 (13.7, 64.6) 24.3 (11.9, 66.1) 25.2 (13.7,97.6) 23 (9.9, 77) 22.9(11.8,57.2) 24 (12.4, 66.7)
Mean education (yrs)

Mean * SD 13.6 = 3.6 12.6 = 3.4 13.4 = 3.2 13.1 = 3.3 129 £ 29 13.8 = 2.8

Med (min, max) 14 (0, 26) 12 (0, 29) 14 (0, 25) 13 (0, 28) 12 (0, 30) 14 (0, 28)
Ethnicity

Japanese 10,033 (33.0) 6,245 (20.5) 14,168 (46.5) 23,481 (71.0) 3,715 (11.2) 5,859 (17.7)

Hawaiian 3,610 (35.5) 2,939 (28.9) 3,624 (35.6) 5,909 (47.4) 3,443 (27.6) 3,106 (24.9)

Filipino 2,651 (39.6) 2,029 (30.3) 2,010 (30.0) 4,382 (70.4) 1,045 (16.8) 799 (12.8)

Chinese 985 (55.2) 377 (21.1) 422 (23.7) 2,227 (75.2) 302 (10.2) 433 (14.6)

Caucasian 8,233 (33.8) 5,233 (21.5) 10,909 (44.8) 10,884 (45.9) 4,856 (20.5) 7,961 (33.6)

Other 1,067 (36.5) 851 (29.1) 1,004 (34.4) 2,077 (54.1) 872 (22.7) 888 (23.1)
Marital status

Unmarried 6,769 (37.7) 5,003 (27.9) 6,178 (34.4) 15,521 (54.9) 5,919 (20.9) 6,859 (24.2)

Married 19,810 (33.9) 12,671 (21.7) 25,959 (44.4) 33,439 (62.0) 8,314 (15.4) 12,187 (22.6)

and education (below high school as the
reference group). We performed sepa-
rate analyses for men and women.

RESULTS

The total study population from the
19 studies (Table 1) included 76,390
men and 82,239 women (Table 2), of
which 33,972, 11,801, 2574, 95,482,

and 14,800 persons contributed to the
five time periods, respectively. In the
combined data set, 23.1% of men and
17.3% of women reported current
smoking. The overall proportion of nev-
er smokers was considerably higher
among women than among men, 60%
vs 35%, whereas past smoking was twice
as common among men as among
women. Past smokers were older and re-
ported a higher body weight at the time
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of interview than did never and current
smokers. The mean education level was
lowest among current smokers. Filipino
men were the most likely to be current
smokers, closely followed by Others and
Native Hawaiians, while the proportion
of current smokers was much lower
among Caucasian, Chinese, and Japa-
nese men. Among women, Native Ha-
wailans reported the highest percentage
of current smokers, Others and Cauca-
sians had an intermediate prevalence,
and only 1 out of 10 women with Jap-
anese and Chinese ancestry reported
current smoking. In fact, more than two
thirds of Asian women had never
smoked.

The gender difference in current
smoking diminished from 15% to 7%
over time (Figure 1). In men, the prev-
alence of smoking decreased continu-
ously from 1975-1979 to 1990-1994
when it reached a low of 17%. The de-
crease among women was more gradual,
starting at 24% in the 1970s and reach-
ing a low of 13% during the period
1990-1994. Among men, the preva-
lence of current smoking began to de-
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cline in the 1970s, whereas a parallel de-
cline among women began in the
1980s. This downward trend continued
until the early 1990s and led to the
smallest gender difference during 1990—
1994. Interestingly, the declining trend
reversed in the late 1990s when the gap
between men and women widened
slightly. For men, the smoking preva-
lence increased by 4.5% and for women
by 2%. The fact that the 95% confi-
dence intervals in each sex group do not
overlap for the two last time periods in-
dicates the statistical significance of this
upward trend. In addition, the confi-
dence intervals show that the smoking
prevalence was always statistically differ-
ent between men and women except in
1985-1989. Comparison of age-adjust-
ed current smoking rates among the
three largest ethnic groups (the size of
the other groups did not allow for sep-
arate rates) showed that Japanese had
the lowest prevalence of current smok-
ing at all dmes (Figure 2), while Native
Hawaiians reported the highest smoking
rates. Caucasians experienced the great-
est decline in smoking between 1975
and 1994 (55%) and the smallest in-
crease during 1995-1999 compared to
the other ethnic groups. Smoking rates
among Japanese and Native Hawaiians

declined by 36% and 319%, respectively,
during the 25-year period. The ranking
by ethnicity did not change after strat-
ification by sex (data not shown).
Whereas for Caucasians and Native Ha-
waiians, the difference in smoking prev-
alence between men and women was
never more than 10%, the low smoking
prevalence among Japanese was primar-
ily due to the low smoking prevalence
(15% or less) among women (data not
shown). The smoking prevalence for
Japanese men was very similar to the
trend in Caucasian men, and the curve
was more or less parallel to the trend in
Japanese women.

The multivariate analysis (Table 3)
confirmed the trends and provided ad-
ditional information about predictors of
smoking. During 1990-1994, the odds
of being a current smoker were 50%
lower for men and 33% lower for wom-
en than in 1975-1979. However, dur-
ing the latest time period the odds ratios
increased slightly to 0.60 and 0.70, re-
spectively. Whereas the odds of being a
current smoker compared to a never
smoker changed very little over time,
the odds of being a past smoker com-
pared to a current smoker increased ap-
proximately four-fold during the study
period. Some of the trends observed re-
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vealed differences between men and
women. For women, older age was as-
sociated with a reduced likelihood of be-
ing a current smoker, but a greater like-
lihood of being a past smoker. Also for
women, a higher BMI and being mar-
ried were associated with lower odds of
being a current smoker and higher odds
of being a past smoker. For men, we
observed a linear relation between edu-
cational level and current smoking: col-
lege graduates were half as likely to
smoke as those with less than a high
school education. However, the protec-
tive effect of education among women
was limited to those with a graduate ed-
ucation and the effect was smaller
(44%) than it was among men. The
odds of being a past smoker similarly
increased with education for men and
women.

Smoking behavior varied significant-
ly by ethnicity even after controlling for
confounders (Table 3). Japanese and
Chinese men were 13% and 19% less
likely to smoke than Caucasian men.
Among Japanese and Chinese women,
the respective percentages were 45%
and 38%. For Filipinos, only women
were less likely to smoke than Cauca-
sians. Native Hawaiian men and women
had 26% and 76% higher odds, respec-
tively, to smoke than Caucasians. Native
Hawaiian men and women were also
significantly less likely to be past smok-
ers than Caucasians. Rapidly increasing
proportions of past smokers by year of
interview were apparent for all ethnic
groups (Figure 3). Before 1980, 18% of
Caucasians, 12% of Japanese, and 12%
of Native Hawaiians reported that they
were past smokers, whereas by 1990-
1994 as many as 48% of Caucasians
and 37% of the other two groups had
quit smoking. Parallel to the increasing
trend in smoking prevalence, the pro-
portion of past smokers decreased
slightly during the late 1990s.

DISCUSSION

Similar to findings from population
surveys in Hawaii and in other parts of
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Table 3. Determinants of smoking behavior*

Risk for Current vs Never and
Past Smoking Odds Ratio

Risk for Current vs Never
Smoking Odds Ratio

Risk for Past vs Current
Smoking Odds Ratio

(95% CI) (95% CI) (95% CI)
Smoking Status Variable Male Female Male Female Male Female
Year of interview

1975-1979 1 1 1 1 1 1

1980-1984 0.84 (0.61, 1.17) 0.96 (0.78, 1.17)  0.93 (0.61, 1.43) 0.98 (0.74, 1.30)  1.54 (1.11, 2.13) 1.32 (0.92, 1.91)
1985-1989 0.73 (0.31, 1.70)  0.73 (0.50, 1.08)  1.04 (0.46, 2.33) 0.86 (0.58, 1.27) 2.36 (1.08, 5.16) 2.96 (1.87, 4.70)
1990-1994 0.50 (0.30, 0.81) 0.67 (0.45, 1.00) 0.85 (0.53, 1.37) 0.91 (0.61, 1.37)  4.08 (3.21, 5.18) 4.48 (2.93, 6.85)
1995+ 0.60 (0.36, 1.00) 0.70 (0.42, 1.17)  0.93 (0.56, 1.54) 0.94 (0.56, 1.59)  3.15 (2.41, 4.11) 4.17 (2.51, 6.93)

Age at interview (10 yrs)
Body mass index (kg/m?)

0.81 (0.81, 1.00)
0.97 (0.93, 1.01)

0.81 (0.68, 0.98)
0.97 (0.96, 0.98)

0.89 (0.76, 1.05)
0.98 (0.96, 1.01)

0.81 (0.67, 0.99)
0.98 (0.97, 0.99)

1.46 (1.29, 1.65)
1.05 (1.02, 1.08)

1.23 (1.05, 1.44)
1.04 (1.03, 1.05)

Marital status

Unmarried 1

Married 0.90 (0.56, 1.43
Education

Below high school 1

High school 0.81 (0.66, 0.98

0.73 (0.59, 0.89
0.45 (0.28, 0.72

Under graduate
Graduate and plus

Ethnicity
Caucasian 1
Japanese 0.87 (0.79, 0.97
Hawaiian 1.26 (1.21, 1.31
Filipino 0.96 (0.88, 1.05
Chinese 0.81 (0.70, 0.92

)

)
)
)

)
)
)
)

1 1 1
0.69 (0.52, 0.93) 0.97 (0.57, 1.64)

1 1 1
1.04 (0.94, 1.15)  0.81 (0.63, 1.04)
0.88 (0.77, 1.00)  0.74 (0.54, 1.02)
0.56 (0.42, 0.74)  0.37 (0.17, 0.80)

0.67 (0.47, 0.94)

1.08 (0.97, 1.18)
0.96 (0.84, 1.09)
0.58 (0.43, 0.79)

1 1
1.27 (1.03, 1.57) 1.35 (1.11, 1.66)

1 1

1.22 (1.07, 1.38) 1.07 (0.98, 1.17)
1.40 (1.29, 1.53) 1.45 (1.22, 1.72)
1.85 (1.36, 2.50) 2.07 (1.76, 2.44)

1 1 1 1 1

0.55 (0.51, 0.59)  0.90 (0.84, 0.96) 0.43 (0.37, 0.51)  1.14 (1.00, 1.31) 0.95 (0.79, 1.14)
1.76 (1.64, 1.88) 1.16 (1.10, 1.23) 1.85 (1.75,1.92) 0.73 (0.70, 0.76) 0.63 (0.59, 0.67)
0.74 (0.68, 0.80) 0.87 (0.78, 0.97) 0.62 (0.57, 0.68) 0.92 (0.65, 1.30) 0.79 (0.69, 0.90)
0.72 (0.62, 0.83)  0.73 (0.65, 0.82) 0.62 (0.56, 0.68)  1.05 (1.00, 1.09) 0.98 (0.92, 1.04)

* Odds ratios were obtained by polymotous logistic regression using the SUDAAN Multilog procedure; statistically significant (P<.05) are shown in bold.

the United States, our study showed
that smoking rates in Hawaii generally
declined during the last 25 years of the
20th century. Although the prevalence
of smoking was consistently higher for
men than for women, men experienced

a larger decline in smoking during the
study period. The proportion of past
smokers increased over time, while that
for never smokers was relatively con-
stant, suggesting that the decline in
smoking prevalence was not due to low-
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er smoking initiation, but rather due to
higher smoking cessation rates. National
data show an acceleration of the quit ra-
tio (ratio of past smoker to ever smoker)
during the 1980s with a substantial
slowing in the next decade.’

Two observations in our data are
noteworthy. First, despite the decreasing
smoking trends during the past 25
years, tobacco use began to increase

Although the prevalence of
smoking was consistently
higher for men than for
women, men experienced a
larger decline in smoking

during the study period.




slightly in the late 1990s for both men
and women in Hawaii. Second, trends
in tobacco use varied substantially by
ethnicity. We observed a widening gap
between Native Hawaiians and other
ethnic groups in the prevalence of
smoking during the study period. The
reversal in the downward trend resulted
primarily from increased smoking
among Hawaiian and Japanese men
(+5% and +3.7%) as well as Hawaiian
and Japanese women (+1.8% and
+1.9%), while the prevalence only rose
by 0.7% and 0.6% in Caucasian men
and women. A high smoking prevalence
among Filipino men (Table 2) disap-
peared after adjustment for education
and other confounders, adding to our
concern that poorer and less-educated
people are at greatest risk for tobacco-
related disease. The consequences of
ethnicity on smoking behavior are re-
flected in the corresponding lung cancer
incidence rates in Hawaii.?*** Lung can-
cer rates in Filipino men have increased
from 29.8 to 58.0 cases per 100,000
(age-adjusted to the World Standard
Population) during the past 25 years.

At the same time, the risk of lung
cancer declined among Hawaiian men
from 97.3 to 66.5 cases per 100,000
and for Caucasian men from 64.6 to
50.6 per 100,000, although little change
was observed in Japanese men (35.1 to
33.3 cases per 100,000). The fact that
lung cancer incidence is not directly
proportional to lifetime smoking habits
in different ethnic groups may be relat-
ed to differences in genetic susceptibility
and nutrition.?>-38

According to the results of the lo-
gistic regression (Table 3), educational
achievement was the most important
predictor of current and past smoking
in this study, but it was more relevant
for men than for women. However, this
minimal measure of socioeconomic sta-
tus could not account for the higher
prevalence of smoking among Native
Hawaiians. A more detailed assessment
of socioeconomic status would be re-
quired to distinguish socioeconomic fac-
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tors from other determinants of smok-
ing. A reduced risk of smoking among
married participants was greater for
women than for men. Increasing age
also reduced the likelihood of being a
current smoker. This finding may be the
result of cumulative quitting attempts or
due to an increasing number of health
problems, more frequent interactions
with the healthcare system, and a higher
receptivity to messages promoting
smoking cessation with increasing age.

Our findings are consistent with
previous reports that described lower
smoking rates with higher education
and age.>®* Similarly, low smoking
rates especially in women of Asian de-
scent have often been observed.”* How-
ever, a study conducted among younger
people in four US cities found no racial
differences in smoking behavior after
controlling for the effect of socioeco-
nomic factors.*® The smoking trends in
our study differ slightly from the smok-
ing information collected through the
BRFSS in Hawaii.* Overall smoking
prevalence rates in our data were 15.2%
and 18.5% in 1990-1994 and 1995-
2001, respectively, whereas the corre-
sponding proportions from the BRESS
were 20.5% and 19.4%. The same stan-
dard population was used for age-ad-
justment apart from the truncation to
older persons in our study as compared
to BREFSS. Because our study includes
only individuals aged 40 years and over,
we expect our smoking prevalence to be
somewhat lower than the BRESS that
includes adults 18 years and older. In
contrast to the lack of change in overall
smoking prevalence since 1990 in the
BRESS, our data suggest a decrease in
smoking until 1990-1994, with a small
increase thereafter.

Because of the large sample size
available to this study, close to 160,000
persons over a 25-year period, equiva-
lent to an average of 6,400 per year, our
study provides more power to study
smoking predictors than health surveys.
The annual sample size for the BRFFS
in Hawaii was approximately 2,000 per-
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sons.*! Although the number of subjects
varied by year and according to the
study design, all 19 studies made an ef-
fort to recruit patients and healthy in-
dividuals from the population-at-risk.
Given Hawaiis relatively small popula-
tion, 964,691 persons in 1980 and
1,211,537 in 2000,” our study subjects
represents a very large proportion of the
entire population. Therefore, the fact
that many subjects were recruited for
case-control studies should not compro-
mise our ability to estimate the preva-
lence of smoking for the entire state.

Some limitations of our approach
are related to the changes in data col-
lection methods over time, in particular,
a change from interview-administered
questionnaires for the case-control stud-
ies to self-administered instruments for
the multiethnic cohort.2¢ Also, the ques-
tions were obviously tailored toward the
primary objectives of the different stud-
ies. However, questions about ethnicity
and smoking behavior were integral to
all studies, despite slight variations in
format. The upward trend in the late
1990s may have been a result of the
change in data collection method, but
the more than 100,000 members of the
multi-ethnic cohort may have represent-
ed a sample of the population with dif-
ferent smoking habits than the cases and
controls in the earlier studies. Unfortu-
nately, the small number of subjects un-
der 40 years of age limited our ability
to generalize the findings to the younger
population of the state. This limitation
is particularly regrettable in light of the
fact that young adults 18-24 years na-
tionwide have the highest smoking
prevalence of all age grops.> We consid-
ered the issue of excluding the relatively
small number of subjects who were re-
cruited as cancer cases (6,232 or 3.93%,
of these 1,253 had lung cancer). How-
ever, an analysis without the cases did
not make an observable change in
smoking prevalence as shown in the fig-
ures. Also, the odds ratios (Table 3) re-
mained very similar and did not lead to
any different conclusions.
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The large impact of smoking cessa-
tion on lung cancer mortality was re-
cently demonstrated in a British re-
port.* Stopping smoking before middle
age prevents more than 90% of the lung
cancer risk attributable to tobacco.
However, our data suggest reversal in
the decline in tobacco use seen during
the late 1990s. In a dynamic forecasting
model* to explore why the national
smoking prevalence rates have leveled
off, an increase in smoking initiation
appeared to be more important than a
decline in smoking cessation. However,
the smaller proportion of past smokers
since 1995 suggests that a different
mechanism may be applicable to our
population. We observed decreasing
smoking trends in Hawaii since 1975,
persistent ethnic differences, a strong
protective effect from education, and a
modest reversal in the declining smok-
ing prevalence during the late 1990s.
New approaches to anti-smoking cam-
paigns may be required to continue the
progress in lowering smoking rates. The
persistent ethnic differences in smoking
may have to be addressed with novel in-
terventions that take into account eth-
nic and cultural diversity. " Several
agencies have started a collaboration
that involves community members in
addressing tobacco use issues in the Na-
tive Hawaiian population.® A grant
funded by the National Cancer Insti-
tute, 'Imi Hale—the Native Hawaiian
Cancer Awareness, Research, and Train-
ing Project,! has the goal to develop cul-
turally sensitive strategies to reduce can-
cer risk among Native Hawaiians.*’ Pro-
viding higher education to a greater pro-
portion of men and women of all ethnic
groups may help to reduce the propor-
tion of smokers and to increase the pro-
portion of past smokers in all ethnic
groups.
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