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Studies have shown a gradual in-
crease over the past decade in
the number of children and ado-

lescents with emotional and behav-
ioral problems. Evidence pertaining
to long-term safety and efficacy of
psychotropic medication use by chil-
dren is extremely limited, and age-ap-
propriate dosing parameters still need
to be established (1,2). However,
there is little disagreement that use
and cost of psychotropic medications
among youths aged 18 and under have
been steadily escalating (3–8). Health
professionals and the public have
raised concerns over a host of collater-
al problems associated with pediatric
use of psychotropic medications, in
particular use of medication combina-
tions (concomitant use), long-term
use, overprescription, and possible
harm to development (9–13).

Prescription of benzodiazepines to
children and adolescents is not as
common as prescription to adults or
elderly persons. However, communi-
ty treatment data from Medicaid ben-
eficiaries in U.S. health maintenance
organizations indicated that an esti-
mated 4.5–5.5 per 1,000 youths under
age 20 received a prescription for an
anxiolytic agent in 1996, a rate rough-
ly two to three times higher than that
in 1987; the increased rate was attrib-
uted largely to the growth in the
prevalence of benzodiazepine use (7).
In France, analyses of 2004 national
health insurance data indicated an an-
nual prevalence of benzodiazepine
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Objectives: This study sought to understand the stability of and change
in benzodiazepine use among incident long-term benzodiazepine users
over a five-year period and to investigate predictors of variation in use
patterns from adolescence into adulthood. Methods: Long-term use
was defined as receipt of benzodiazepine prescriptions for 31 or more
cumulative days in a calendar year. Data for 1999–2005 were obtained
from the National Health Insurance Research Database in Taiwan. Two
age groups of incident long-term users in 2000 were identified—1,758
aged 12–15 and 5,265 aged 16–19—and their benzodiazepine pre-
scription records from 2001 to 2005 were retrieved. Group-based tra-
jectory analyses and polytomous logistic regression were performed to
evaluate differential risk of benzodiazepine use over time. Results:
From 3% to 5% of the incident benzodiazepine users were long-term
users. Four distinct groups of users emerged from the five years of
study data: occasional, decelerating, accelerating, and chronic users.
Overall, one-quarter were accelerating or chronic users. A history of
psychosis or epilepsy, prescription by providers from multiple special-
ties, and receipt of benzodiazepines with a long half-life or mixed indi-
cations significantly increased one’s risk of becoming a chronic or ac-
celerating user (range of adjusted odds ratios from 2 to 6). Conclusions:
Patient characteristics and attributes of service providers and pharma-
cological agents played significant roles in benzodiazepine use pat-
terns. Prescribers can reduce the risk of long-term use by assessing
whether pediatric patients have received benzodiazepines from multi-
ple doctors for various medical conditions. (Psychiatric Services 62:
900–907, 2011)



use of roughly 6% among boys aged
15 to 18; the estimate for girls was
12% (14). In the pediatric population,
benzodiazepines are often considered
a first-line agent in the treatment of
epileptic seizures. In addition, benzo-
diazepines have been used for years
to treat anxiety disorders and sleep
problems and as adjuvant medica-
tions with neuroleptics for the treat-
ment of psychosis (15–18). Accumu-
lating clinical evidence suggests that
potential adverse side effects of ben-
zodiazepine use among pediatric pa-
tients include paradoxical reactions in
acute treatment (such as agitation and
talkativeness) as well as withdrawal
symptoms and increased tolerance in
long-term treatment (19–21).

Many studies have investigated
problems associated with long-term
benzodiazepine use. However, re-
sults have been derived from specific
populations, such as elderly persons
or individuals with substance use dis-
orders (22–25). Studies of long-term
use of benzodiazepines have virtually
ignored patterns of use and associat-
ed factors among young people (17).
We used national medical and phar-
macy claims data to examine the in-
creasing prescription of benzodi-
azepines in the pediatric population
in Taiwan. The study reported here
used a retrospective design to identi-
fy the five-year trajectory of the pat-
tern of benzodiazepine use among
incident long-term benzodiazepine
users aged 12 to 19 and to under-
stand the extent to which factors at
the level of the individual, service
provider, and pharmacological agent
may account for the emergence of
trajectory patterns of benzodiazepine
utilization from adolescence into
young adulthood.

Methods
Data source
Our data came from the 1999–2005
National Health Insurance Research
Database. The database was derived
from the National Health Insurance
Program—a universal health care
program that was implemented in
1995 to provide medical care, dental
services, preventive services, and pre-
scription drugs to eligible residents in
Taiwan. In this study, we used the
unique encrypted identification num-

ber to link multiple data files, includ-
ing the registry for beneficiaries, reg-
istry for contracted medical facilities,
registry for drug prescriptions, ambu-
latory care expenditures by visits, and
details of ambulatory care orders.
The study was approved by the Na-
tional Health Research Institutes In-
stitutional Review Board.

Measures
Enrollee’s category (EC), a proxy
measure for socioeconomic status,
was organized mostly by the job types
of young enrollees’ parents or pri-
mary caregivers. EC I indicates em-
ployment in government, govern-
ment-run businesses, and public ed-
ucational institutions; EC II indicates
employment mainly in private enter-
prises; EC III indicates employment
in agriculture, fishing, mining, or pri-
vate educational institutions; and EC
IV indicates employment in the mili-
tary or persons with low incomes
(26). The country was divided into
four regions to reflect different
health care resources (northern, cen-
tral, southern, and eastern), and the
locations of enrollees’ employment
and residence were assigned accord-
ingly. An urbanization index derived
from five factors (population density,
percentage of residents with a higher
education [that is, polytechnic, junior
college, college, university degree, or
above], percentage over 65 years old,
percentage employed in agriculture,
and quality of health care resources)
(27) was used to regroup enrollees
into three categories: urban, subur-
ban, and rural areas. Enrollees’ histo-
ry of neurological and mental disor-
ders in calendar year 2000 were re-
trieved from the primary and second-
ary diagnoses in outpatient service
records and defined according to
ICD-9-CM categories (psychoses,
codes 295.XX–298.XX; neurotic dis-
orders, codes 300.XX; and epilepsy,
codes 345.XX).

Medical institutions where young
enrollees received benzodiazepine
prescriptions in 2000 were catego-
rized into medical centers only, dis-
trict hospitals only, local hospitals or
clinics only, and “mixed” on the basis
of the classification of Hospital Ac-
creditation in Taiwan (28,29). The
classification of specialties prescrib-

ing benzodiazepines included neurol-
ogy only, pediatrics only, psychiatry
only, either two or three of these spe-
cialties (“mixed”), and specialties oth-
er than neurology, pediatrics, and
psychiatry (“others”).

A total of 26 pharmacological
agents were included in the broad
category of benzodiazepines: alprazo-
lam, bromazepam, brotizolam, chlor-
diazepoxide, clobazam, clonazepam,
clorazepate, cloxazolam, diazepam,
estazolam, fludiazepam, flunitraze-
pam, flurazepam, lorazepam, lormet-
azepam, medazepam, midazolam,
nimetazepam, nitrazepam, nordaze-
pam, oxazepam, oxazolam, prazepam,
triazolam, and two Z-hypnotics (zol-
pidem and zopiclone). According to
regulations of Taiwan’s Food and
Drug Administration (FDA), benzo-
diazepine use for a period exceeding
four weeks is generally not recom-
mended; therefore, the definition
used in this study for long-term ben-
zodiazepine use was receipt of a ben-
zodiazepine prescription for 31 or
more cumulative days in any given
calendar year (30). Moreover, as indi-
cated by the Anatomical Therapeutic
Chemical (ATC) classification system,
the 26 benzodiazepine agents were
further classified on the basis of their
half-life (short, less than 20 hours;
long, 20 hours or more) and indica-
tions (anxiolytics and hypnotics) (31).
Benzodiazepine dose was indexed by
the average daily dose, which was cal-
culated as total doses divided by num-
ber of prescription days in 2000.

In 1999 the benzodiazepine use
rate for youths aged 11 to 18 was
6.7%. To reduce possible reverse cau-
sation between long-term benzodi-
azepine use and factors at the pre-
scriber- and pharmacological agent–
levels, we restricted the analyses to
youths who had not received any ben-
zodiazepines in calendar year 1999
(1,292,929 youths aged 11 to 14 and
1,660,568 aged 15 to 18) and identi-
fied so-called incident benzodi-
azepine cases in 2000.

Analyses
Chi square tests were used to exam-
ine the distribution of benzodi-
azepine prescriptions in 2000 by indi-
vidual characteristics, attributes of
the service provider, and attributes of
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the pharmacological agent, with strat-
ification by age group. Initial inspec-
tion of the variable number of benzo-
diazepine prescription days among
the incident long-term benzodi-
azepine users suggested an asymmet-
ric distribution that was skewed to the
left (that is, a nonnormal distribu-
tion); thus for subsequent analyses we
regrouped number of benzodiaze-
pine prescription days in any given
year from 2001 to 2005 into eight
groups defined by event numbers: 0
(no days), 1 (1–30 days), 2 (31–60
days), 3 (61–90 days), 4 (91–120 days),
5 (121–150 days), 6 (151–180 days),
and 7 (≥181 days).

Group-based trajectory analyses
with a general quasi-Newton method
in the zero-inflated Poisson (ZIP) dis-
tribution were then performed to
identify possible trajectory groups of
long-term benzodiazepine use. The
probabilities of event number (that is,
0, 1, 2, . . . 7) in each calendar year
during the five-year period were esti-
mated with ZIP distribution. The op-
timal number of groups and the best
model were selected via model fit in-
dices (Bayesian information criterion)
and the size of the smallest group to
summarize distinctive features of
benzodiazepine prescription (32–34).
[A description of how the four-group
model was selected is available in an
online appendix to this article at
ps.psychiatryonline.org.]

Building on the trajectory groups
assigned by the posterior probability
derived from the best trajectory mod-
el, polytomous logistic regression
analyses were performed to estimate
the risk associations, indexed by ad-
justed odds ratio (AORs) and 95%
confidence intervals (CIs). All analy-
ses were performed with the SAS
Proc traj and Proc logistic procedures
(SAS, version 9.2).

Results
Incidence rates were estimated for
2000 in the two groups of nonusers of
benzodiazepines in 1999. For the
1,292,929 youths aged 11 to 14, the
rate was 4.3%, and for the 1,660,568
youths aged 15 to 18 the rate was
6.3%. Table 1 presents data on select-
ed characteristics of incident short-
and long-term benzodiazepine users
aged 12 to 19 in calendar year 2000.

Only 3.2% of the incident users aged
12 to 15 (N=1,758) and 5% of those
aged 16 to 19 (N=5,265) received a
benzodiazepine prescription for more
than 30 days (long-term use).

As Table 1 shows, the short- and
long-term user groups differed signif-
icantly on several variables related to
patient, service provider, and medica-
tion characteristics. For example, in
both age groups a greater proportion
of long-term users than short-term
users received a prescription from the
psychiatry only specialty (ages 12–15,
21.1% versus 1.4%; ages 16–19,
24.3% versus 2.2%) and from the
mixed specialty group (ages 12–15,
27.2% versus 1.4%; ages 16–19, 26.8%
versus 1.8%). Similarly, a greater pro-
portion of the long-term users had re-
ceived prescriptions for benzodi-
azepines in mixed forms (half-life
variable) (ages 12–15, 30.9% versus
5.2%; ages 16–19, 34.6% versus
7.1%) and for mixed indications (ages
12–15, 27.2% versus 1.2%; ages
16–19, 35.3% versus 2.5%) and had
taken multiple agents (three or more)
(ages 12–15, 29.3% versus 1.0%; ages
16–19, 35.8% versus 1.8%)

Among the 1,758 long-term users
aged 12–15, four trajectory groups of
benzodiazepine prescription utiliza-
tion were identified (Figure 1, upper
panel): occasional users, 58.4% (re-
ceived less than 30 days of benzodi-
azepine prescription annually for the
five-year period); decelerating users,
18.6% (average prescription days de-
clined gradually from 120 to 30 days);
accelerating users, 7.8% (average
prescription days increased gradually
from 30 to 120 days); and chronic
users, 15.2% (annual receipt of ben-
zodiazepines was consistently for 120
to 150 days for the five-year period).
Four trajectory groups also emerged
among the 5,265 long-term users
aged 16–19 (Figure 1, lower panel).
However, the proportions were sig-
nificantly different from those ob-
served in the younger group (p<.001).
For example, the proportion of
chronic users was higher in the older
group (18.7% versus 15.2%).

Analyses of baseline variables as
predictors of five-year trajectories of
benzodiazepine use are shown in
Table 2. After adjusting for all listed
factors, we found that youths with

epileptic disorders were five times
more likely than those without these
disorders to become chronic users as
they grew older. In early adolescence,
a diagnosis of psychosis was associat-
ed with a fourfold greater risk of in-
creased benzodiazepine prescription
days (accelerating use) (p<.001); in
late adolescence, this diagnosis was
associated with a 1.5-fold higher risk
of accelerating use (p<.05).

In both age groups, receipt of a
benzodiazepine prescription from a
psychiatrist was associated with a
three- to fourfold increased risk of
developing chronic use over the five-
year period; receipt of a benzodi-
azepine prescription from a profes-
sional in the mixed specialty group
was associated with an approximate
twofold higher risk of developing
chronic use. Youths who received
prescriptions for only long-acting
benzodiazepines at baseline had a
consistently two to three times
greater likelihood of developing
chronic benzodiazepine use in early
adolescence than those who did not
receive such prescriptions. A higher
average dose at baseline was associat-
ed with an increased risk of chronic
use in late adolescence.

Preliminary cross-tabulation analy-
ses of benzodiazepine half-life and
medical specialty found that long-
term users tended to receive benzodi-
azepines with a long half-life from pe-
diatricians only, especially among
youths aged 12 to 15. Because of the
potential correlation between special-
ty and the prescription of long- and
short-acting half-life benzodiaze-
pines, we repeated the analyses in
Table 2 with stratification by specialty
(data not shown). In these analyses,
the excess risk of chronic use associat-
ed with receipt of long-acting benzo-
diazepines only compared with re-
ceipt of short-acting only remained
significant only for the specialties of
pediatrics (12–15 years, AOR=23.27,
CI=2.68–202.05; 16–19 years, AOR=
20.0, CI=1.42–282.45) and neurology
(12–15 years, AOR=9.71, CI=1.90–
49.62; 16–19 years, AOR=3.93, CI=
1.97–7.82). For the psychiatry spe-
cialty, the AORs were 1.48 (CI=.57–
3.83) for chronic use by the younger
group and 1.45 (CI=.85-2.46) for
chronic use by the older group.
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Characteristics of incident benzodiazepine users in two age groups in Taiwan in 2000, by short- or long-term usea

Aged 12–15 Aged 16–19

Short-term user Long-term user Short-term user Long-term user
(N=53,805) (N=1,758) (N=99,670) (N=5,265)

Characteristic N % N % p N % N % p

Gender .002 <.001
Female 29,131 54.1 1,017 57.9 58,268 58.5 2,892 54.9
Male 24,674 45.9 741 42.1 41,398 41.5 2,372 45.1

Enrollee’s categoryb <.001 <.001
I 6,548 12.2 299 13.0 11,320 11.4 760 14.4
II 21,519 40.0 651 37.0 38,016 38.1 1,938 36.8
III 21,723 40.3 686 39.1 41,688 41.8 2,046 38.9
IV 4,015 7.5 192 10.9 8,646 8.7 521 9.9

Region   <.001 <.001
Northern 22,540 42.3 878 50.2 44,534 45.1 2,621 50.2
Central 12,940 24.3 388 22.2 22,584 22.8 1,128 21.6
Southern 16,880 31.6 442 25.3 29,381 29.7 1,365 26.2
Eastern 984 1.8 40 2.3 2,369 2.4 106 2.0

Urbanicity   .140 <.001
Urban 14,526 27.5 510 29.5 27,022 27.6 1,559 30.1
Suburban 33,692 63.7 1,081 62.4 62,356 63.6 3,200 61.8
Rural 4,677 8.8 140 8.1 8,598 8.8 418 8.1

Psychosis (295.XX–298.XX) <.001 <.001
Yes 345 .6 389 22.1 1,001 1.0 1,400 26.6
No 53,460 99.4 1,369 77.9 98,669 99.0 3,865 73.4

Neurotic disorder (300.XX) <.001 <.001
Yes 3,292 6.1 709 40.3 8,967 9.0 2,340 44.4
No 50,513 93.9 1,049 59.7 90,703 91.0 2,925 55.6

Epilepsy (345.XX) <.001 <.001
Yes 239 .4 129 7.3 321 .3 216 4.1
No 53,566 99.6 1,629 92.7 99,349 99.7 5,049 95.9

Medical institution   <.001 <.001
Local hospital or clinic 46,221 85.9 455 25.9 76,901 77.2 1,126 21.4
District hospital only 4,260 7.9 414 23.6 11,578 11.6 1,188 22.6
Medical center only 2,363 4.4 382 21.7 7,978 8.0 1,320 25.1
Mixed 961 1.8 507 28.8 3,213 3.2 1,631 30.9

Specialty   <.001 <.001
Other 49,056 91.1 744 42.2 90,367 90.7 2,204 41.8
Psychiatry only 769 1.4 370 21.1 2,233 2.2 1,278 24.3
Neurology only 1,429 2.7 110 6.3 3,562 3.6 350 6.7
Pediatrics only 1,809 3.4 56 3.2 1,688 1.7 21 .4
Mixed 742 1.4 478 27.2 1,820 1.8 1,412 26.8

Number of agents   <.001 <.001
1 49,248 91.6 719 40.9 87,546 87.8 1,806 34.3
2 4,004 7.4 524 29.8 10,321 10.4 1,573 29.9
≥3 553 1.0 515 29.3 1,803 1.8 1,886 35.8

Half-life   <.001 <.001
Long-acting only 26,274 48.9 214 12.2 41,430 41.6 394 7.5
Short-acting only 24,717 45.9 1,001 56.9 51,182 51.3 3,052 57.9
Mixed 2,814 5.2 543 30.9 7,058 7.1 1,819 34.6

Indication   <.001 <.001
Anxiolytic only 51,450 95.6 1,204 68.5 93,358 93.7 3,103 58.9
Hypnotic only 1,704 3.2 76 4.3 3,824 3.8 305 5.8
Mixed 651 1.2 478 27.2 2,488 2.5 1,857 35.3

Medication ingredients   <.001 <.001
Single only 53,004 98.5 1,746 99.3 98,461 98.8 5,238 99.4
Compound only 711 1.3 4 .2 1,013 1.0 2 .1
Mixed 90 .2 8 .5 196 .2 25 .5

Average daily dose of benzodi-
azepine in 2000 (M±SD mg)    1.66±.77 2.01±1.09 1.71±.79 2.06±1.08

a Long-term use was defined as receipt of a benzodiazepine prescription for 31 or more cumulative days in 2000. Percentages may not sum to 100 be-
cause of missing data.

b Proxy measure for socioeconomic status: EC I, employment in government, government-run businesses, and public educational institutions; EC II,
employment mainly in private enterprises; EC III, employment in agriculture, fishing, mining, or private educational institutions; and EC IV, employ-
ment in the military or persons with low incomes



Discussion
This analysis of medical claims data
for individuals aged 12–19 in Taiwan
had several important findings. First,
long-term benzodiazepine use was
not uncommon in this age group—
from 3% to 5% of these youths devel-
oped long-term benzodiazepine use
within a year of the initial prescrip-
tion. Second, among long-term users,
four distinct trajectory groups
emerged over five years: occasional,
decelerating, accelerating, and chron-
ic users (120–150 days annually for
five consecutive years). Roughly a
quarter of the long-term users be-
came accelerating or chronic users

over the course of adolescence.
Third, among the patient characteris-
tics that predicted patterns of long-
term use, having a history of certain
health problems (namely, psychosis
or epilepsy) was the most salient.
Among service provider attributes,
the type of medical specialty, but not
the type of medical institution, had
significant differential affects on
youths’ subsequent benzodiazepine
use. Among factors at the level of the
pharmacological agent, receipt of
benzodiazepines with a long half-life
or with mixed indications appeared to
be associated with a two- to threefold
increase risk of developing chronic

benzodiazepine use.
Some limitations should be consid-

ered in interpreting the results. First,
the analyses relied primarily on data
from use of pharmacological services
reimbursed by Taiwan’s National
Health Insurance program. There-
fore, benzodiazepines obtained from
illegal sources or paid for out of pock-
et were not included. Thus the analy-
sis may have underestimated the ac-
tual number of prescription days for
any calendar year between 1999 and
2005. However, we expect that this
underestimation is minimal because
most of the study population was un-
der age 18, with limited dispensable
income. In addition, the definition of
long-term benzodiazepine use fo-
cused exclusively on prescription days
(the sum of prescription days for each
benzodiazepine dispensed in the
same calendar year). Therefore,
among adolescents with the same
number of prescription days, we may
not have been able to distinguish be-
tween intensive long-term users who
were receiving multiple benzodi-
azepine prescriptions within a short
period of time and those who used
benzodiazepines periodically across a
one-year span. Moreover, our data
provided limited information about
illness severity, clinical decision mak-
ing, choice of agents, and frequency
of administration (that is, regular ver-
sus PRN use). Finally, our findings
may not generalize to other popula-
tions for which health insurance poli-
cies, health care systems, or benzodi-
azepine indication profiles differ
from those in Taiwan. Future work
that integrates measures of continuity
and overlap for each prescription may
help us to overcome this issue and to
examine in more detail the role of
overprescription in youths’ subse-
quent risk of long-term benzodi-
azepine use.

Notwithstanding these limitations,
the study has strengths, most of which
are attributable to the robust nature
of the national health insurance data
on pharmacological service use, with-
out which this type of investigation
would be impossible. To our knowl-
edge, no previous research has longi-
tudinally investigated the trajectory
patterns of benzodiazepine use in a
pediatric population. In addition, the
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Five-year trajectory patterns of benzodiazepine prescription among incident
long-term benzodiazepine users among adolescents in Taiwana
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a Benzodiazepine prescription days were divided into eight categories: 0, no days; 1, 1–30 days; 2,
31–60 days; 3, 61–90 days; 4, 91–120 days; 5, 121–150 days; 6, 151–180 days; and 7, ≥181 days.
Broken lines, predicted values; solid lines, actual values
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Analysis of predictors of five-year benzodiazepine use patterns among adolescents in Taiwan, by age and trajectory groupa

Aged 12–15 (N=1,758)b Aged 16–19 (N=5,265)b

Accelerating Decelerating Accelerating Decelerating
Chronic users users users Chronic users users users
(N=267) (N=124) (N=300) (N=981) (N=388) (N=604)

Variable AOR 95% CI AOR 95% CI AOR 95% CI AOR 95% CI AOR 95% CI AOR 95% CI

Male (reference: 
female)    1.34 .98–1.82 1.23 .83–1.82 .83 .63–1.11 1.16 .99–1.37 .97 .78–1.20 .97 .81–1.17

Enrollee category
(reference: I)  

II .66 .41–1.05 1.25 .63–2.49 .87 .57–1.34 .84 .66–1.07 1.15 .81–1.64 .81 .61–1.06
III .66 .41–1.06 1.41 .71–2.80 .77 .50–1.18 .74∗ .58– .95 1.07 .75–1.53 .77 .59– 1.01
IV 1.17 .66–2.08 1.18 .48–2.86 1.21 .71–2.07 .88 .64–1.21 1.08 .68–1.71 .75 .52–1.09

Region (reference: 
northern)

Central 1.03 .68–1.58 1.49 .89–2.49 1.47∗ 1.03–2.10  .83 .66–1.04 1.05 .79–1.40 .86 .67–1.10
Southern .96 .65–1.44 1.26 .77–2.07 .98 .68–1.42 .92 . 75–1.13 .99 .74–1.31 1.00 .80–1.26
Eastern .79 .24–2.59 .60 .07–4.91 1.19 .45–3.18 .44∗ .20–.94 1.02 .44–2.35 .81 .38–1.73

Urbanicity (reference: 
rural)

Urban .76 .39–1.49 2.19 .76–6.29 .81 .46–1.41 .99 .69–1.41 .94 .59–1.50 1.17 .78–1.75
Suburban .84 .46–1.51 2.12 .80–5.63 .60∗ .37–.98 .98 .71–1.36 .97 .64–1.45 1.13 .78–1.63

Psychoses (reference: 
no)c 3.73∗∗∗ 2.52–5.53 4.04∗∗∗ 2.42–6.76 2.16∗∗∗ 1.47–3.18 2.78∗∗∗ 2.27–3.41 1.47∗ 1.09–1.99 1.51∗∗ 1.18–1.94

Neurotic disorder 
(reference: no)d .91 .65–1.29 .82 .53–1.25 .89 .66–1.20 1.01 .85–1.21 1.11 .88–1.41 1.02 .84–1.24

Epilepsy (reference: 
no)e 5.49∗∗∗ 3.15–9.56 2.44∗ 1.02–5.84 2.36∗∗ 1.29–4.30 4.83∗∗∗ 3.37–6.94 1.02 .48–2.18 2.43∗∗∗ 1.54–3.86

Medical institutes 
(reference: local hos-
pital or clinic)

District hospital only 1.01 .61–1.69 .69 .38–1.27 .94 .63–1.42 .87 .67–1.14 .86 .61–1.20 1.02 .77–1.35
Medical center only 1.23 .73–2.07 .90 .49–1.67 .95 .62–1.46 1.13 .87–1.46 1.05 .75–1.45 1.13 .86–1.49
Mixed 1.63 .99–2.70 1.20 .65–2.20 1.33 .88–2.02 1.09 .84–1.42 .93 .67–1.30 .96 .73–1.28

Specialty (reference: 
others)

Psychiatry only 3.34∗∗∗ 1.99–5.59 1.93∗ 1.04–3.57 1.43 .94–2.18 3.97∗∗∗ 3.00–5.24 1.54∗ 1.09–2.19 1.64∗∗∗ 1.23–2.20
Neurology only .79 .33–1.87 1.10 .42–2.89 .63 .32–1.24 1.50∗ 1.00–2.24 .72 .41–1.25 .69 .44–1.09
Pediatrics only 2.47∗ 1.03–5.93 .85 .17–4.17 .93 .36–2.40 3.40∗ 1.19–9.72 —f —f .95 .20–4.45
Mixed 2.35∗∗ 1.39–3.98 1.53 .83–2.82 .81 .53–1.22 2.33∗∗∗ 1.78–3.07 1.18 .85–1.63 1.23 .93–1.62

Number of agents 
(reference: 1)    

2 .92 .55–1.54 .82 .46–1.48 .89 .59–1.35 .95 .73–1.25 1.36 .98–1.88 1.02 .77–1.35
≥3 1.08 .56–2.07 1.02 .47–2.21 1.50 .87–2.59 1.41∗ 1.01–1.97 2.17∗∗∗1.44–3.26 1.40 .97–2.00

Half-life (reference:
short-acting only)    

Long-acting only 2.56∗∗∗ 1.49–4.41 .51 .21–1.20 1.42 .88–2.30 1.48∗ 1.05–2.08 1.09 .67–1.77 1.32 .91–1.91
Mixed 1.29 .86–1.94 .81 .48–1.37 1.16 .80–1.68 1.01 .82–1.24 .76 .58– 1.01 .99 .78–1.25

Indication (reference: 
anxiolytics)    

Hypnotic only 2.29∗ 1.15–4.53 .98 .36–2.66 .82 .38–1.75 1.38 .98–1.96 1.44 .90–2.31 1.01 .66–1.57
Mixed 1.86∗∗ 1.20–2.87 1.00 .57–1.76 1.18 .80–1.75 1.89∗∗∗ 1.50–2.38 .98 .73–1.33 1.44∗∗ 1.11–1.86

Average daily dose of 
benzodiazepine in
2000 1.08 .86–1.36 1.17 .89–1.53 .89 .73–1.08 1.14∗ 1.01–1.28 1.01 .86–1.19 1.06 .93–1.20

a Adjusted odds ratios adjusted for all listed variables
b Reference: occasional users
c ICD-9-CM codes 295.XX–298.XX
d ICD-9-CM codes 300.XX
e ICD-9-CM codes 345.XX
f None are accelerating users aged 16–19 who received benzodiazepines from pediatrics only.

∗p<.05
∗∗p<.01

∗∗∗p<.001



large sample of young benzodi-
azepine users provided an important
opportunity to evaluate the effects of
a wide range of factors at the level of
the individual, service provider, and
pharmacological agent on the stability
of or change in benzodiazepine use.

Consistent with previous research
(23,35), we found that incident long-
term benzodiazepine use was dispro-
portionately greater among youths
with medical conditions or mental ill-
ness. Furthermore, a diagnosis of psy-
chosis or epilepsy was a modest pre-
dictor of subsequent chronic or accel-
erating benzodiazepine use. For years,
clinical practitioners and researchers
have raised concerns about negative
consequences associated with long-
term benzodiazepine use among per-
sons with serious mental illness or
neurological problems. For instance, a
study of patients with epilepsy attend-
ing university hospitals in Greece indi-
cated that use of benzodiazepines was
significantly associated with reduced
quality of life and that the reduction
was particularly salient in the domains
of social and cognitive functioning
(36). Given the high prevalence of
concomitant medication use among
persons with epilepsy (17,37), regular
monitoring of benzodiazepine-related
behavioral side effects and possible
drug-drug interactions is especially es-
sential for youths (9).

Previous research has suggested an
association between the specialty of
psychiatry and a greater likelihood of
chronic use of benzodiazepines. A
cross-sectional study of pharmacy
records from health maintenance or-
ganizations in Washington State
showed that patients who received
prescriptions of benzodiazepines from
psychiatrists had a twofold higher risk
than those whose prescriptions were
from primary care providers of daily
benzodiazepine use for 60 days or
more (38). Our finding that receipt of
a benzodiazepine prescription from
the psychiatry specialty at baseline
was associated with accelerating or
chronic benzodiazepine use may sug-
gest variations in the health conditions
and disease profiles of youths seen by
psychiatrists. Patients who receive
prescriptions for benzodiazepines
should be monitored on a regular ba-
sis for adverse effects, treatment ad-

herence, and possible drug-drug in-
teractions (9); the need for repeat (or
refill) prescriptions, particularly for
long-acting benzodiazepines and ben-
zodiazepine-like drugs, should be re-
assessed at regular intervals.

The study also found that more
than a quarter of long-term users had
benzodiazepine prescriptions from
two or more specialties, and 40% re-
ceived prescriptions from specialties
other than psychiatry, neurology, or
pediatrics, suggesting that the risk of
long-term benzodiazepine use and as-
sociated problems may arise for
young patients who seek medical care
from multiple specialties and from
other sources. Clinicians prescribing
psychotropic medications to adoles-
cents should guard against long-term
use and polypharmacy by checking
whether patients have received ben-
zodiazepines from multiple doctors
for various medical conditions. Re-
search that provides a better under-
standing of youths who are long-term
benzodiazepine users may lead to the
development of strategies to reduce
long-term use and related negative
consequences, such as prescription
shopping (39).

Pharmacological attributes have of-
ten been linked to differential risk of
chronic or long-term use (23,38,40).
One such study of 13,500 communi-
ty-dwelling residents over eight years
in the Netherlands showed that initial
benzodiazepine use with a hypnotic
indication was associated with a two-
to threefold greater risk of subse-
quent prolonged use compared with
use of an agent with an anxiolytic in-
dication (25). Also, in contrast to pre-
vious studies of medication half-life in
adult and elderly populations (23,41),
our study found that among long-
term pediatric users of benzodi-
azepines, initial receipt of long-acting
agents was associated with a two- to
threefold increase in subsequent risk
of chronic use. The observed differ-
ences may partly be explained by pos-
sible heterogeneity in definitions of
long-term use, age composition of
study samples, attributes of long-term
benzodiazepine users (such as disease
profiles), and length of follow-up
(40). Further research is needed to
delineate the complex relationship
between individual characteristics

(such as age and gender) and phar-
macological attributes (such as half-
life and indication) on change in and
stability of benzodiazepine use.

Finally, although the direction and
magnitude of associations linking fac-
tors at the individual, service
provider, and pharmacological agent
levels with the trajectory patterns
were similar across the two age
groups, some features in the risk pro-
file warrant greater attention. For in-
stance, the increased risk of chronic
or accelerating benzodiazepine use
associated with receipt of multiple
benzodiazepines appeared to apply
only to older adolescents in the tran-
sition to young adulthood. In con-
trast, the psychosis-related excess risk
of chronic or accelerating benzodi-
azepine use was more salient among
young adolescents. Taken together,
our findings illustrate the importance
of recognizing possible developmen-
tal variation when creating a pharma-
cological treatment plan for pediatric
patients. Larger longitudinal studies
can also help to elucidate possible
complex interactions over the life
course between having a medical
condition and mental illness and use
of psychotropic medications and asso-
ciated adverse effects.

Conclusions
To our knowledge, ours is among the
first studies to specifically look into
use of benzodiazepines and benzodi-
azepine-like drugs in a younger popu-
lation. The findings support the con-
clusion that individual characteristics
and attributes of service providers
and pharmacological agents all play a
significant role in influencing youths’
utilization of benzodiazepines over
time. Clinicians should be aware of
the adverse side effects of benzodi-
azepines among adolescents who
have certain mental or neurological
problems (such as psychosis and
epilepsy). Furthermore, to ensure
safe and effective use of psychotropic
medications in younger populations,
national policies on pediatric pre-
scription practices should be estab-
lished. Pharmacoeducational pro-
grams are needed to raise parents’
awareness of the potential risk associ-
ated with children’s use of psy-
chotropic medications.
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