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Objectives. This study determined
the prevalence of and risk factors for
substance use among rural Taiwanese.

Methods. We used a survey of a
representative sample of 6318 partici-
pants aged 13 to 35 years in I-Lan, Tai-
wan, in 1996 through 1997.

Results. Perceived use of illicit
drugs by peers, tobacco smoking, betel
quid chewing, and male gender were
the strongest predictors of illicit drug
use. The prevalence of illicit drug use
ranged from 0.3% among those who did
not use any other substance to 7.1%
among those using tobacco, betel quid,
and alcohol.

Conclusions. Preventive measures
should address substance use in general
rather than aiming at single substances. (Am
J Public Health. 2001;91:1130–1134)
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The use of tobacco, alcohol, and other
drugs by youths is a topic of current con-
cern.1,2 Substance use, particularly illicit drug
use, results in social problems and is linked
with injury and mortality.1,3,4 Traditionally,
substance use among youths has been con-
sidered an urban and suburban problem. How-
ever, it is also a problem in rural areas.3,5

The prevalence of tobacco smoking and
illicit drug use among young persons may
be increasing in Taiwan,6 Republic of China,
and the government of Taiwan aims to re-
duce substance use.7,8 Despite a legal age of
18 years or older for tobacco and alcohol
use, the prevalence of illicit drug use in 1997
was 2.0% in male and 0.8% in female ado-
lescent students in urban Taiwan.9 No report
of substance use in rural Taiwan has been
published. We report the results from a
population-based survey of tobacco, betel
quid, alcohol, and illicit drug use among 13-
to 35-year-old persons in I-Lan County, a
rural area of Taiwan.

Methods

Subjects

The population of I-Lan County, an un-
derdeveloped area located about 150 km from
Taipei Metropolitan City, consists of 113000
persons aged 13 to 35 years (54% male, 46%
female).10 In I-Lan County, 93.6% of the res-
idents are of Chinese origin and 6.4% are abo-
rigines, and most are fishermen or farmers.

A list of all residents of the county was
obtained, and a sample of 8000 persons aged
13 to 35 years was randomly selected for a
home interview, which was conducted by
trained public health nurses from July 1996
to December 1996. Each participant or the
parents of those younger than 16 years signed
a written consent form, and the study was ap-
proved by the Regional Medicine Ethical
Committee. The participants did not receive
any payment. Subjects were asked about their
age, sex, marital status, education, occupa-
tion, and details of use of cigarettes or cigars,
betel quids, alcohol, or illicit drugs. A total of
1682 persons who could not be contacted
after 3 approaches to the home were excluded

from the analysis. Complete information was
obtained for the remaining 6318 persons.

Study respondents who currently smoked
1 or more cigarettes or cigars per day and had
smoked 100 or more cigarettes or cigars in
their lifetime were classified as tobacco smok-
ers. Respondents who currently chewed 1 or
more betel quids per day and had chewed 100
or more betel quids in their lifetime were de-
fined as betel quid chewers. Respondents who
answered yes to the question “Have you ever
drunk alcohol (a glass of wine or a can of
beer) at least once a week for a period of more
than 3 months?” were classified as alcohol
drinkers.2 Respondents who answered yes to
the question “Have you ever used any illicit
drugs in your lifetime?” were classified as il-
licit drug users.

Statistical Analysis

We analyzed associations between cat-
egoric variables with χ2 tests. Statistical trends
in dose–response relationships were assessed
in models containing ordinal variables.11 The
Mantel–Haenszel test and backward stepwise
logistic regression analysis were used to as-
sess risk factors for substance use. All sta-
tistically significant variables in the univari-
ate analysis were included in the multivariate
analysis. We included levels of education to-
gether in the analyses as 4 dichotomous vari-
ables; the referent group was grade 13 or
higher. The same procedure was used for oc-
cupation, with 5 dichotomous variables; the
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TABLE 1—Prevalence of Tobacco, Betel Quid, Alcohol, and Illicit Drug Use Among Males (n=3188) and Females (n=3130), by
Sociodemographic Characteristics: I-Lan,Taiwan, 1996–1997

Prevalence, %
Tobacco Betel Quid Alcohol Illicit Drug

No. Male Female Male Female Male Female Male Female

Total 6318 41.4 5.7 15.5 1.3 18.3 3.9 1.3 0.8
Age, y

13–15 1146 8.8 3.2 3.0 0.4 3.5 2.2 0.7 0.4
16–18 1076 23.2 4.0 6.8 0.4 7.7 1.5 1.5 0.2
19–22 1069 36.9 7.4 12.1 1.3 11.9 3.1 1.5 0.7
23–35 3027 60.8 6.6 23.9 2.0 29.0 5.9 1.5 1.2

Race/ethnicity
Aboriginal 408 49.5 25.7 35.3 12.8 46.0 31.4 0.0 3.8
Chinese 5910 40.9 4.3 14.2 0.5 16.5 2.0 1.4 0.5

Education, gradea

≤6 220 57.1 17.3 34.2 10.0 41.4 16.0 0.0 1.3
7–9 1133 74.4 11.6 37.3 3.5 35.3 9.6 2.5 1.8
10–12 1505 62.3 5.5 19.1 0.5 25.7 3.5 1.7 0.6
≥13 1026 30.6 1.1 6.7 0.0 14.1 0.8 0.5 1.1

Occupationa,b

Group I 403 50.6 1.4 14.7 0.0 20.1 0.7 1.9 1.4
Group II 1401 58.5 6.3 20.3 0.7 25.5 3.3 1.7 0.9
Group III 724 53.8 9.7 21.7 3.2 27.4 8.1 1.9 1.3
Group IV 1019 67.0 8.1 31.1 3.9 33.2 9.8 1.6 1.8
Group V 337 16.2 1.8 1.8 0.0 6.0 0.6 0.0 0.0

Other substance use
Tobacco 1501 . . . . . . 33.9 15.1 37.0 36.9 3.1 6.1
Betel quid 535 90.7 65.8 . . . . . . 57.5 63.4 5.9 9.7
Alcohol 706 83.9 53.7 48.7 21.1 . . . . . . 3.9 6.5
Illicit drug 67 95.3 45.8 67.4 16.7 53.5 33.3 . . . . . .

Perceived peer drug use 705 54.7 13.0 23.9 2.7 23.1 6.9 7.5 5.4

aOnly for 19- to 35-year-old participants.
bOccupation: group I=professionals, supervisors, and officers; group II=clerks, salespersons, businesspersons, shopkeepers, and traders;

group III=housewives, retired persons, and unemployed persons; group IV=skilled and unskilled workers; group V=students.

referent group was group I (professionals)
(see footnote, Table 1). In the analysis of as-
sociations between substance use and occu-
pation and educational level, we performed
analyses separately for the participants
younger than 19 years and those 19 years or
older. The models for those younger than 19
years did not include education and occupa-
tion. Statistical analyses were conducted with
SPSS, 6.1.3 Version (SPSS Inc, Chicago, Ill).

Results

Among the 6318 (3188 males and 3130
females) participants, 198 males and 210 fe-
males were aborigines. The overall response
rate was 79%. There were no significant dif-
ferences in age, sex, or race/ethnicity between
those who responded to the survey and those
who did not.

Tobacco Smoking

Of the males, 41.4% (95% confidence
interval [CI]=39.8%, 43.2%) were smokers,
compared with 5.7% (95% CI=4.9%, 6.5%)
of the females (P < .001). Seven percent of

those aged 13 to 18 years (95% CI = 5.2%,
8.9%), compared with 27.1% (95% CI =
24.8%, 29.2%) of the adults (≥19 years), were
smokers (P<.001) (Table 1). The prevalence
of smoking increased with age among males
(P<.001) but among females was highest in
the 19- to 22-year-old group. Smoking prev-
alence was higher among aborigines (37.2%;
95% CI=32.5%, 41.9%) than among persons
of Chinese origin (22.8%; 95% CI=21.7%,
23.9%) (P<.001). As level of education in-
creased, the prevalence of tobacco smoking
decreased (P<.001). Students (group V) were
less likely and manual workers (group IV)
more likely to be smokers than were profes-
sionals (group I) (P<.001). Among smokers,
the mean age for starting smoking was 18
years (range=6–35 years).

In logistic regression models, male sex,
betel quid use, alcohol drinking, and perceived
illicit drug use by peers were independently
and positively associated with smoking in par-
ticipants younger than 19 and in those 19 years
or older. Lower education level (<13 years)
and illicit drug use were positively associated
and being a student (group V) was negatively
associated with smoking in participants aged 19
years or older (Table 2).

Betel Quid Chewing

The prevalence of betel quid chewing was
15.5% (95% CI=14.2%, 16.8%) among males,
compared with 1.3% (95% CI=0.9%, 1.7%)
among females, and was 1.3% (95% CI=0.6%,
2.0%) among those aged 13 to 18 years com-
pared with 8.1% (95% CI=6.8%, 9.4%) among
adults. The prevalence of betel quid chewing in-
creased with age (P<.001), was higher among
aborigines (23.8%; 95% CI=19.7%, 27.9%)
than among persons of Chinese origin (7.4%;
95% CI=6.7%, 8.1%) (P< .001), and was
higher among those with lower levels of edu-
cation than among those with higher levels (P<
.001). Students (group V) were less likely and
manual workers (group IV) more likely to be
betel quid chewers than were professionals
(group I) (P<.001). Among current betel quid
chewers, the mean age for starting chewing
was 20 years (range=8–35 years).

In logistic regression models, male sex,
tobacco use, alcohol use, and illicit drug use
were independently and positively associated
with betel quid chewing in participants younger
than 19 and in those 19 years or older. Abo-
riginal ethnicity and lower education level (<13
years) were positively associated with betel
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quid chewing in participants aged 19 years or
older.

Alcohol Drinking

The prevalence of alcohol drinking was
18.3% (95% CI = 17.0%, 19.6%) among
males, compared with 3.9% (95% CI=3.2%,
4.6%) among females (P < .001), and was
1.9% (95% CI = 1.3%, 2.5%) among those
aged 13 to 18 years compared with 9.8%
(95% CI=8.8%, 10.8%) among adults (P<
.001). The prevalence of alcohol drinking in-
creased with age (P < .001), was higher
among aborigines (38.5%; 95% CI=33.8%,
43.2%) than among persons of Chinese ori-
gin (9.3%; 95% CI=8.6%, 10.0%) (P<.001),
and was higher among those with lower lev-
els of education than among those with
higher levels (P<.001). Students (group V)
were less likely and manual workers (group
IV) more likely to be alcohol drinkers than
were professionals (group I) (P < .001).
Among alcohol drinkers, the mean age for
starting drinking was 19 years (range=7–35
years).

In logistic regression models, aboriginal
ethnicity, tobacco use, and betel quid use were
independently and positively associated with al-
cohol drinking in participants younger than 19
and in those aged 19 years or older. Male sex
and older age were positively associated with
alcohol drinking in participants aged 19 years
or older.

Illicit Drug Use

Males were more likely than females to
have used illicit drugs (1.3%; 95% CI=1.0%,
1.6% vs 0.8%; 95% CI = 0.6%, 1.0%; P =
.024). Among those aged 13 to 18 years, 0.6%
(95% CI=0.2%, 1.0%) were illicit drug users
compared with 1.3% (95% CI=1.1%, 1.4%)
of the adults (P=.005). Prevalence of illicit
drug use was not significantly associated with
race/ethnicity (P = .67) and age (P = .13).
Among illicit drug users, the mean age for ini-
tiation was 18 years for males (range=8–30
years) and 22 years for females (range=15–32
years).

In logistic regression models, perceived
use of illicit drugs by peers, tobacco use, and
betel quid use were associated with illicit
drug use (P< .001) in participants younger
than 19 and in those aged 19 years or older.
Male sex was positively associated with il-
licit drug use in participants aged 19 years
or older.

The prevalence of illicit drug use ranged
from 0.3% among those using no other sub-
stance to 7.1% among those using tobacco,
betel quid, and alcohol (Figure 1).
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Note. Values are percentages (95% confidence interval).

FIGURE 1—Prevalence of illicit drug use according to other substance use among participants aged 13 to 35 years: I-Lan,
Taiwan, 1996-1997.

Discussion

This is the first reported population-based
study of the prevalence of and risk factors for
substance use among young persons in rural
Taiwan. The prevalence rates of tobacco smok-
ing, betel quid chewing, alcohol drinking, and
illicit drug use were higher for males than for
females. The use of these different substances
was found to cluster.

Adolescents (aged 13–18 years) in our
study had lower prevalence rates of tobacco
smoking (7% vs 13%),9 alcohol drinking (1.9%
vs 2.8%),9 and illicit drug use (0.6% vs 1.4%)9

than did adolescents in urban areas of Taiwan.
The prevalence of betel quid chewing was sim-
ilar to that reported for an older population
(36.8±13.9 years) in an urban area in southern
Taiwan (16% vs 13% for males and 1.3% vs
1.4% for females).12

The prevalence of illicit drug use among
adolescents in our study (0.6%) was much
lower than the prevalence reported in the United
Kingdom (5%)13 and United States (4.8%).14

However, the progressive westernization of Tai-
wan may lead to a secular increase in the prev-
alence of illicit drug use.

The mean age for initiation of any of the
substances was 16 to 18 years,15,16 a critical pe-
riod for developing coping behaviors and re-
sponses17,18 and a prime time to actively prevent
substance use.19

The overall population-attributable frac-
tion of tobacco smoking for illicit drug use was
55%. Bailey20 found that levels of use of both
cigarettes and alcohol were associated with
whether subjects later initiated other illicit drug
use, with heavier smoking and drinking indi-
cating greater risk of initiation. Thus, prevent-
ing tobacco smoking may have a large effect
on illicit drug use, as well as on its well-known
associated conditions (e.g., cancer, chronic
bronchitis).21

Betel quid chewing is a popular habit in
Asia,8,22,23 and it is often used on social occa-
sions. Betel quid chewing induces a feeling of
well-being; overcomes sensations such as
hunger, exhaustion, and irritability24; and of-

fersawayofprojectinganauraof toughnessand
strength.23 We found that illicit drug use was
positively associated with betel quid chewing.

Our findings are based on self-reported
data involving sensitive questions, which gen-
erally have good specificity but poor sensitiv-
ity.25 Our results thus may have underestimated
the true prevalence of substance use, despite
questionnaire administration by local public
health nurses who stressed its anonymity. How-
ever, a multitrait-multimethod analysis of in-
dependent ratings indicated that self-reported
data about sensitive issues (such as drug use)
may be valid.26

Our study found that tobacco, betel quid,
and illicit drug use are important public health
problems among young persons in rural Tai-
wan, especially among those aged 18 to 22
years, aborigines, males, those with lower ed-
ucation levels, and those using another sub-
stance.5,21Appropriate prevention measures are
needed in ruralTaiwan to control substance use
in general rather than to control use of a single
substance.
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