
Sustained Use of Benzodiazepines and Escalation to
High Doses in a Canadian Population
Silvia Alessi-Severini, B.Sc.(Pharm.), Ph.D., James M. Bolton, M.D., F.R.C.P.C., Murray W. Enns, M.D., F.R.C.P.C.,
Matthew E. Dahl, B.Sc., Daniel Chateau, Ph.D., David M. Collins, Dipl. Pharm., Ph.D., Jitender Sareen, M.D., F.R.C.P.C.

Objective: “Antibenzodiazepine” campaigns have been con-
ducted worldwide to limit the prescribing of these drugs be-
cause of concerns about inappropriate use and addiction. The
causal relationship between long-term use and escalation to
high doses has not been proven. This study assessed the extent
of dose escalation among individuals who were long-term
users of benzodiazepines or Z-hypnotics.

Methods: A population-based study was conducted in the
Canadian province of Manitoba using administrative health da-
tabases. Sustained usewas defined as continuous use for at least
two years (N=12,598). Dose escalation, measured in diazepam
milligram equivalents (DMEs) per day and observed at six-month
intervals, was assessed by using latent-class trajectory analysis.
Characteristics of individuals with sustained use were described.

Results: The analysis revealed four distinct groups. Two
groups (,8% of the cohort) showed escalation to high

doses (over 40 DMEs). More than 55% of high-dose es-
calators were in the 0- to 44-year age group, 75% lived in
urban areas, and approximately 75% had a diagnosis of
depression. Clonazepam was the drug most commonly
involved with dose escalation; among individuals escalating
to doses higher than 60 DMEs, 91% were using clonazepam.
Rates of “doctor shopping” and “pharmacy hopping” were
higher among younger adults, compared with older adults.
Younger adults also had higher rates of concomitant anti-
depressant therapy.

Conclusions: A limited segment of a population that re-
ceived benzodiazepine prescriptions was classified as sus-
tained users, and a small proportion of that group escalated
to doses higher than those recommended by product mono-
graphs and clinical guidelines.
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In the past two decades, clinical guidelines have recom-
mended against long-term use of benzodiazepines and re-
lated medications (zopiclone, zaleplon, and zolpidem, also
referred to as Z-hypnotics), and health agencies worldwide
have undertaken,with some controversy, “antibenzodiazepine”
campaigns (1–7). However, it appears that such recommen-
dations have not had a significant impact on the use of these
drugs (8–13). Major concerns regarding benzodiazepine and
Z-hypnotic use are related to the development of tolerance,
dependence, and addiction (14–16). The involvement of this
class of drugs in harm caused by falls and motor vehicle
collisions has also been described, particularly among older
adults (17–23). In recent discussions, some have argued that
benzodiazepines should be restricted as controlled sub-
stances (24), but such arguments have stimulated reaction
pointing to the need for education and appropriate pre-
scribing rather than imposing a blanket ban (25). Despite the
vast body of literature on benzodiazepines and Z-hypnotics,
patient characteristics affecting sustained use and the rela-
tionship between long-term use and escalation to high doses
have not been fully elucidated (26,27).

Misinformation spread by the media (28) tends to pro-
mote an image of the person on long-term benzodiazepine
therapy as an addict who will escalate to high-dose use.
Although long-term use, particularly for sleep disorders and
by older adults, is not advisable (29–31), recommendations
depend on the indication for use; in fact, individuals affected
by anxiety and panic disorders might benefit from longer
periods of therapy (32–34). The definition of long-term, or
sustained, use varies in the literature, from a daily supply for
at least 120 days (13) to continuous use for at least two years
(26) and up to three years (27). Questions remain about the
risk of escalating to high doses (13), but long-term use has
not been proven to be a strong predictor of escalation. A
study published in 2003 concluded that there was no de-
monstrable correlation between long-term use of benzodi-
azepines and escalation to high doses: only 1.6% of 2,440
patients receiving benzodiazepine prescriptions continu-
ously for two years escalated to a high dose (above 40 di-
azepam milligram equivalents [DMEs]) (26). Another study,
conducted between 2004 and 2007 and using data from
Norwegian administrative prescription databases, followed

1012 ps.psychiatryonline.org Psychiatric Services 67:9, September 2016

ARTICLES

http://ps.psychiatryonline.org


benzodiazepine users for three years and concluded that
only .9% of 81,945 users showed “excessive” use (more than
two defined daily doses established for each drug) (27).

Assessing risk of tolerance among individuals on sus-
tained use of benzodiazepines is challenging, and no evidence-
based guidelines on strategies to discontinue long-term use
are available (35). In addition, clinicians can be reluctant to
discontinue treatment for patients who have achieved good
symptom control. Patients may also be reluctant to discontinue
medications they find effective. It is important to provide evi-
dence on the risk of dose escalation among such patients and
particularly among older individuals.

Our study, conducted for the entire population of a
Canadian province, investigated the characteristics of indi-
viduals whowere prescribed benzodiazepines (or zopiclone)
continuously for at least two years and assessed the extent of
dose escalation by sustained users of these medications.

METHODS

From all Manitoba residents registered with the provincial
health care system from April 1, 1996, to March 31, 2008, a
population of incident (new) users of benzodiazepines or
related drugs (zopiclone) was identified. The time frame of
the study was intentionally limited to 2008 in order to elim-
inate data affected by the implementation of a government-
initiated intervention aimed at improving prescribers’ habits,
specifically targeted at psychotropic medications. No age re-
strictions were applied. According to validated definitions
(29), incident users were individuals without a prescription
for any of the medications of interest in the year prior to
receiving their first prescription. Cohort entry date was the
date of first prescription (index date).

Several exclusion criteria were applied. Patients were ex-
cluded if they had less than one full year of provincial health
coverage prior to the index date and less than 27 months of
coverage after the index date. As in previous studies (26),
sustained use was defined as “continuous use” for at least
27 months (two years after a baseline observation of three
months to establish the initial dose) from the index date.
Continuous use was based on the “persistent use” definition,
by which prescription refills cover at least 80% of each of the
periods of observation (36). The end of continuous treatment
was defined as the earliest of the following: end of the last
prescription (dispensing date plus days’ supply) before a
gap of more than 30 days; a hospital episode of care lasting
longer than 30 days (because medications administered in a
hospital are not captured by the prescription database); the
end of health coverage; death; or the end of the study (March
31, 2008).

Ethical approval was obtained from the Health Re-
search Ethics Board of the Faculty of Medicine, University of
Manitoba. The study was conducted in compliance with the
Personal Health Information Act ofManitoba, and privacy-
confidentiality consent was obtained from the Health Infor-
mation Privacy Committee of the Government of Manitoba.

Administrative data addressing benzodiazepine and
Z-hypnotic use between April 1, 1996, and March 31, 2008,
were accessed from the Manitoba Population Health Re-
search Data Repository at the Manitoba Centre for Health
Policy. Patient records within the repository are deidentified
by using an encrypted personal health information number to
protect privacy. Databases accessed included the Population
Registry (PR), which contains demographic information of
all residents of Manitoba, and the Drug Product Information
Network (DPIN), which contains prescription data. DPIN
captures prescriptions dispensed in Manitoba regardless of
the type of coverage (government sponsored, private, or out
of pocket), thus providing a comprehensive description of
nonhospital drug use. No information is captured on medi-
cations administered in hospitals and on medications pro-
vided as physician samples. Prescriptions dispensed to First
Nations patients served by northern nursing stations may be
underestimated. However, it has been determined that the
database captures over 90% of all prescriptions dispensed in
the community (37). The PR and DPIN databases were
linked to Hospital Abstracts and Medical Services data-
bases, which provide information on all encounters with the
health care system for all residents of the province and fa-
cilitate assessment of individual diagnoses based on ICD-9-
CM and ICD-10-CA diagnostic codes.

All benzodiazepines available on the Canadian market
at the time of study were included. All drug identification
numbers were retrieved from Health Canada drug product
database by using the respective codes of the Anatomical
Therapeutical Chemical classification system (Table 1). It is
important to note that reported Z-hypnotic use was limited
to zopiclone, because zaleplon was withdrawn from the
market in 2007 and had negligible utilization in Manitoba
over the study period, as previously reported (12); zolpidem
did not become available on the Canadian market until the
end of 2011.

Cohort characteristics were described, and stratifications
by sex, age (0–44, 45–64, and $65 years), residence (urban
versus rural), and income quintile were conducted. Income
quintile was estimated on the basis of Statistics Canada
median income of the neighborhood of residence according
to the patient’s postal code. Individuals for whom neigh-
borhood income could not be assigned (that is, residents of
personal care homes, psychiatric facilities, or prisons or
wards of the Public Trustee and Child and Family Services)
were grouped into a “not found” category. Baseline diag-
noses and other medications prescribed for each patient were
also reported. A comparison of a younger group (,65 years)
to an older group ($65) was performed in response to spe-
cific concerns regarding the inappropriate use of benzodiaz-
epines in older populations. Additional parameter assessments
included years of continuous use, numbers of prescribers and
pharmacies per user, and number of different agents used
during the continuous-use period.

Doses were calculated, regardless of type of benzodiaze-
pine prescribed, on the basis of DMEs per day as per the scale
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reported in Table 1. The baseline dosage was determined
by calculating the average monthly dose for the initial three-
month period of continuous use. Dose escalation was defined
as an increase in monthly dose from a baseline dose within
the recommended range (,20 DMEs for individuals age
,65 and ,10 DMEs for individuals $65) to high doses
(.40 DMEs for individuals ,65 and .20 DMEs for indi-
viduals $65). Dosage evaluation was based on observations
at six-month intervals.

Descriptive statistics were used to characterize the co-
hort of patients with sustained use of benzodiazepines and
zopiclone. Chi square tests (categorical variables) and t tests
(continuous variables) were used to compare the younger
(0–64) and the older ($65) segments of the population.

Dose escalation within the two-year time frame was
evaluated by using mixed-model latent-class trajectory
analysis (38). Stepwise modeling was performed to test dif-
ferent numbers of groups, and the Bayesian information
criteria values were compared to determine the model with
the best fit. Multinomial logistic regression models were
used for trajectory group membership. Groups with distinct
trajectories were identified on the basis of our outcome of
interest (dose escalation) assessed at six-month intervals.
Chi square tests (for categorical variables) and F tests (for
continuous variables) were used to compare trajectory
groups. Analyses were performed with SAS statistical soft-
ware, version 9.4.

RESULTS

Between April 1, 1996, andMarch 31, 2008, a total of 6,838,899
prescriptions for benzodiazepines and Z-hypnotics were
dispensed to 331,461 users in Manitoba (population ap-
proximately 1,200,000). From the cohort of incident users
(individuals who had not received any prescription for
any of the medications of interest in the year prior to cohort
entry) and after applying all exclusion criteria, we identified

12,598 individuals as sustained users (80% yearly persis-
tence for at least two years after the incident prescrip-
tion). Data from individuals not meeting the “sustained use”
definition were also analyzed: less than 7% of those re-
ceived doses higher than 30 DMEs, and only 3.1% exceeded
40 DMEs.

Characteristics of sustained users are reported in Table 2.
Stratification by three age groups, prompted by previous
information on benzodiazepine use in Manitoba (12), was
possible. Mean years of continuous use was 4.4 (range of two
to ten years).Mean age at baseline was 57.3 years.Most users
lived in urban areas (61.1%), and approximately 50% belonged
to the lowest income quintiles. Themost prominent diagnosis
was depression (43.1%). Zopiclone was the most prescribed
agent (33.3%). More than 60% of the younger patients were
prescribed concomitant antidepressants; opioids were the
second most common concomitant medications (34.7%), fol-
lowed by antipsychotics (20.4%).

The possibility of “doctor shopping” and “pharmacy
hopping” was assessed by examining prescribers per user
and pharmacies per user, respectively (Table 3). The mean
number of physicians per user was 3.3 in the younger group
and 2.5 in the older group. The mean number of pharmacies
per user was 2.6 in the younger group and 1.7 in the older
group. The differences were statistically significant.

Latent-class trajectory models identified four distinct
groups (Figure 1). Group 1 included 74% of the cohort, with
9,209 individuals who started on a low initial dose (baseline
value of 8.0 DMEs [observation 1]) with a final observation of
10.6 DMEs (predicted values of 8.2, 95% confidence interval
[CI]=8.1–8.3, to 10.6, CI=10.4–10.8). Group 2 included 18% of
the cohort and showed an increase from 15.4 to 27.2 DMEs at
the end of observations (predicted values of 16.8, CI=16.7–17.0,
to 27.8, CI=27.5–28.1). The average DME for group 3, which
accounted for 6% of the cohort, increased from 25.8 to
44.4 (predicted values of 26.7 DMEs, CI=26.3–27.1, to 45.6,
CI=44.4–46.7). Only 211 individuals—less than 2% of the co-
hort and less than .1% of the entire population of individuals
filling benzodiazepine prescriptions inManitoba—constituted
group 4, characterized by a high initial dose (average DME of
40.2) with a dose escalation up to 63.7 DMEs at the end of
observations (predicted values 40.8, CI=39.9–41.6, to 62.6,
CI=60.8–64.7).

Individuals age 65 or older represented 9.6% of group 3
and 3.3% of group 4 (Table 4). In the high-dose escalator
groups, more than 55% of patients were age 44 or younger,
50% were males, and approximately 76% lived in urban
areas. Short-acting benzodiazepines and zopiclone were the
most prescribed in group 1 (48.2% and 38.5%, respectively)
and group 2 (29.4% and 25.2%, respectively). In contrast,
short-acting benzodiazepines and zopiclone were less pre-
scribed in group 3 (17.1% and 7.4%, respectively) and in
group 4 (5.7% and 0%, respectively). Clonazepam was pre-
scribed to 6.2% of group 1 participants, 35.7% of group 2,
67.0% of group 3, and 91.0% of group 4. Outliers with “ex-
treme” use of benzodiazepines (initial DMEs higher than

TABLE 1. Benzodiazepines and related drugs available in
Manitoba during the study perioda

Generic name ATC code DMEs

Alprazolam N05BA12 10.0
Bromazepam N05BA08 1.0
Chlordiazepoxide N05BA02 .5
Clobazam N05BA09 .5
Clonazepam N03AE01 20.0
Diazepam N05BA01 1.0
Flurazepam N05BA17 .33
Lorazepam N05BA06 5.0
Nitrazepam N05CD02 1.0
Oxazepam N05BA04 .5
Temazepam N05CD07 .33
Triazolam N05CD05 40.0
Zopiclone N05CF01 1.33
Zaleplon N05CF03 .5

a The study period was April 1, 1996, to March 31, 2008. ATC, Anatomical
Therapeutical Chemical classification system; DMEs, diazepam milligram
equivalents
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115) were excluded because
of uncertainty in data reli-
ability; these data were not
used in the assessment of
escalation.

Sensitivity analyses were
performed for a cohort ob-
tained after all individuals
with a diagnosis of seizure
disorder were excluded (data
not shown). Escalation pro-
files were similar: groups 1
and 2 represented the vast
majority of the cohort (73%
and 19%, respectively), and
doses remained lower than
30 DMEs for these groups.
Groups 3 and 4 combined
represented 8% of the co-
hort; doses escalated from
27.5 DMEs to 45.6 in group 3
and from 42.4 to 70.0 DMEs,
in group 4. Clonazepam was
the most prescribed agent
in the high-dose-escalator
groups (71% and 93% in
group 3 and 4, respectively).

DISCUSSION

Benzodiazepines and zopiclone
are widely prescribed in Man-
itoba, but only 4% of benzodi-
azepine users fit the definition
for sustained use (26), and
only .3% escalated to a dose
exceeding the 40-DME level.

Our approachused a latent-
class trajectory analysis that
resulted in a clear definition
of four groups of patients
with predictable patterns in
dose escalation. This statis-
tical method has the advantage of allowing for the de-
scription of dose changes over time without predetermined
adjustments that might introduce selection bias. Characteristics
of groups identified by a strict and simple definition (in our
case, dose escalation) can provide important hypothesis-
generating information on indicators that can be used for
further hypothesis-testing studies. Groups 1 and 2 had doses
within the guidelines. In group 3, patients increased their
initial dose slightly over 40DMEs; this group represented 6%
of the cohort of sustained users. Only group 4, which rep-
resented 1.7% of the cohort, was started at doses higher than
recommended and escalated to very high doses (above 60
DMEs). Results are consistent with the conclusions of two

previous reports showing that only a small segment of a
population that received benzodiazepine prescriptions could
be classified as sustained users and that an even smaller
number escalated to doses higher than those recommended
by product monographs and clinical guidelines (26,27).

Prescription of benzodiazepines to elderly populations
has decreased (12), and users older than 65 on long-term
therapy with benzodiazepines are generally treated with
lower doses. In our study, concomitant opioid use was lower
in the elderly population compared with younger patients;
nevertheless, the relatively high proportion of older individ-
uals with dementia (15.7%) who were on long-term benzo-
diazepine treatment is reason for concern.

TABLE 2. Characteristics of 12,598 sustained users of benzodiazepines in Manitoba, April 1, 1996, to
March 31, 2008

Characteristic

Total
(N=12,598)

Age <65
(N=7,601, 60.3%)

Age ‡65
(N=4,997, 39.7%)

pN % N % N %

Male 5,254 41.7 3,319 43.7 1,935 38.7 ,.001
Age group ,.001
0–44 3,491 27.7
45–64 4,110 32.6
$65 4,997 39.7

Age at baseline (M6SD) 57.3619.4 44.2612.1 77.467.7 ,.001
Urban residence 7,702 61.1 4,995 65.7 2,707 54.2 ,.001
Income quintilea ,.001
1 3,219 25.6 2,067 27.2 1,152 23.1
2 2,659 21.1 1,506 19.8 1,153 23.1
3 2,501 19.9 1,427 18.8 1,074 21.5
4 1,986 15.8 1,249 16.4 737 14.7
5 1,740 13.8 1,153 15.2 587 11.7
Not foundb 493 3.9 199 2.6 294 5.9

Diagnosis at baseline
Dementia 952 7.6 165 2.2 787 15.7 ,.001
Anxiety disorder 1,916 15.2 1,486 19.6 430 8.6 ,.001
Depression 5,435 43.1 4,043 53.2 1,392 27.9 ,.001
Schizophrenia 630 5.0 516 6.8 114 2.3 ,.001
Seizure disorder 4,360 34.6 2,682 35.3 1,678 33.6 .05
Substance use disorder 646 5.1 555 7.3 91 5.9 ,.001

Agent prescribed during study period ,.001
Zopiclone 4,190 33.3 2,342 30.8 1,848 37.0
Lorazepam 3,240 25.7 1,560 20.5 1,680 33.6
Clonazepam 2,185 17.3 1,737 22.8 449 9.0
Temazepam 1,201 9.5 680 8.9 521 10.4
Alprazolam 483 3.8 346 4.6 137 2.7
Diazepam 414 3.3 337 4.4 77 1.5
Clobazam 346 2.7 326 4.3 20 .4
Oxazepam 268 2.1 94 1.2 174 3.5

Concomitant medication prescribed
during study period
Antidepressant 6,667 52.9 4,647 61.1 2,020 40.4 ,.001
Antipsychotic 2,573 20.4 1,724 22.7 849 17.0 ,.001
Opioid 4,369 34.7 3,035 39.9 1,334 26.7 ,.001
Other sedative-hypnotic 95 .7 57 .7 14 .3 .03
Buspirone 102 .8 79 1.0 45 .9 .001

Years of continuous use of
benzodiazepine (M6SD)

4.462.7 4.662.6 4.262.4 ,.001

a Quintile 1, lowest income; quintile 5, highest income
b Includes individuals to whom a neighborhood income could not be assigned, that is, residents of personal care
homes, psychiatric facilities, and prisons as well as wards of the public trustee and Child and Family Services
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Benzodiazepines appear to be prescribed extensively
to patients with diagnoses of depression and anxiety
disorder across all age groups. Use of higher doses for
such patients could indicate greater symptom severity;
however, potential for misuse or abuse cannot be ruled
out.

Doctor shopping and pharmacy hopping did not appear
to be a major concern but were more common in the group
with higher dose escalation (group 4). Even though zopiclone
was the most prescribed agent, it was not demonstrably
involved in significant dose escalation (only 7% of individ-
uals received high-dose prescriptions), whereas clonazepam

was the most commonly used drug among
high-dose escalators (91.0% of group 4).

Strengths of our study are the compre-
hensive nature of the databases used. The
DPIN database captures more than 90% of
prescriptions filled in community pharmacies
across the province, regardless of insurance
coverage for prescription medications. Fur-
thermore, benzodiazepines and other psy-
chotropic drugs have been historically covered
as unrestricted benefits by the provincial drug
programs, thus eliminating issues of differ-
ential access. In addition, our large population-
based study provided a long follow-up period
(up to ten years), which allowed for a robust
analysis of dosage changes.

Our study had some recognized limitations.
Administrative data are records of medication
dispensation, not of actual consumption, and
no information was available on severity of
illness, clinical benefits, quality of life, or life-
style characteristics. Further, the lack of clinical
data prevented the investigation of situations
in which patients might have escalated to
threshold levels and were not prescribed higher

doses despite not having obtained—or having lost—initial clinical
benefit. These patients might remain on continuous benzodi-
azepine therapy because of difficulties and fear of discon-
tinuation. DPIN does not include medications received in
hospitals or information on diagnoses and comorbidities; how-
ever, linkage with medical claims databases and hospital dis-
charge abstracts allowed identification of diagnoses for each
individual.

Benzodiazepines can offer some advantages over other
psychotropic medications. After decades of widespread use,
benzodiazepines have a well-established record of safety.
They do not seem to be associated with any long-term

organ damage, nor do they seem to cause
significant adverse events related to weight
gain, metabolic or sexual dysfunction, or
movement disorders. Sustained efficacy and
safety of benzodiazepines and Z-hypnotics
have been demonstrated in clinical trials, and
psychiatrists have reported benzodiazepines
to be useful for some patients (25,39). Doubts
have also been raised about the superiority
of antidepressants over benzodiazepines in
conditions such as generalized anxiety dis-
order and social anxiety disorder (40,41).
Nevertheless, for patients with a primary di-
agnosis of depression, antidepressants should
minimize the concomitant symptoms of over-
lapping anxiety. Concerns regarding benzo-
diazepine dependence and abuse should not
be dismissed or underestimated, particularly
for patients with a comorbid substance use

TABLE 3. Sustained users of benzodiazepines with prescriptions from one or
more prescribers and pharmacies

Prescribers and
pharmacies

Total
(N=12,598)

Age <65
(N=7,601)

Age ‡65
(N=4,997)

pN % N % N %

Prescribers
M6SD per user 3.062.6 3.363.0 2.561.9 ,.001
1 3,932 31.2 2,179 28.7 1,753 35.1
2 3,136 24.9 1,810 23.8 1,326 26.5
3 2,095 16.6 1,237 16.3 858 17.2
4 1,225 9.7 748 9.8 477 9.5
5 772 6.1 519 6.8 253 5.1
6 454 3.6 315 4.1 139 2.8
7 304 2.4 231 3.0 73 1.5
8 185 1.5 142 1.9 43 .9
9 147 1.2 118 1.6 29 .6
$10 348 2.8 302 4.0 46 .9

Pharmacies
M6SD per user 2.261.9 2.662.2 1.761.0 ,.001
1 5,821 46.2 2,929 38.5 2,892 57.9
2 3,348 26.6 1,984 26.1 1,364 27.3
3 1,597 12.7 1,126 14.8 471 9.4
4 780 6.2 608 8.0 172 3.4
5 398 3.2 342 4.5 56 1.1
6 225 1.8 201 2.6 24 .5
$7 429 3.4 411 5.4 18 .4

FIGURE 1. Observed and predicted average benzodiazepine dose at six-month
intervals among 12,598 sustained users, by trajectory groupa
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disorder and for those receiving other potentially addictive
agents (for example, opioids). Clinicians are faced with the
challenge of identifying individuals at high risk of potentially
dangerous dose escalation. Among sustained users of ben-
zodiazepines, younger age, urban residence, low income, a di-
agnosis of depression, and concomitant use of antidepressants
seem to contribute to dose escalation.

CONCLUSIONS

Most sustained users of benzodiazepines maintained rela-
tively stable doses that did not exceed recommendations.
Further efforts should be devoted to better understanding
the characteristics of patients who receive high doses in
intermittent and short-term patterns (42); prescribers should
always consider strategies aimed at mitigating harm caused
by medication abuse.
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TABLE 4. Latent-class trajectory analysis of data from 12,248 sustained users of benzodiazepines in Manitoba, April 1, 1996, to
March 31, 2008a

Variable

Group 1
(N=9,209)

Group 2
(N=2,289)

Group 3
(N=739)

Group 4
(N=211)

pN % N % N % N %

Male 3,635 39.5 1,077 47.1 363 49.1 105 49.8 ,.001
Age (M6SD) 61.6618.8 47.2616.0 43.3614.3 40.9612.9 ,.001
Age group ,.001
0–44 1,792 19.5 1,063 46.4 409 55.3 123 58.3
45–64 1,876 31.2 858 37.5 259 35.0 81 38.4
$65 4,541 49.3 368 16.1 71 9.6 7 3.3

Urban residence 5,384 58.5 1,491 65.1 557 75.4 160 75.8 ,.001
Income quintileb ,.001

1 2,218 24.1 659 28.8 232 31.8 57 27.0
2 1,934 21.0 488 21.3 164 22.2 41 19.4
3 1,890 20.5 421 18.4 127 17.2 41 19.4
4 1,484 16.1 354 15.5 94 12.7 30 14.2
5 1,301 14.1 302 13.2 94 12.7 31 14.7
Not foundc 382 4.1 65 2.8 25 3.4 11 5.2

Diagnosis
Dementia 811 8.8 102 4.5 24 3.2 13 6.2 ,.001
Anxiety disorder 953 10.3 579 25.3 263 35.6 66 31.3 ,.001
Depression 3,304 35.9 1,329 58.1 525 71.0 165 78.2 ,.001
Schizophrenia 337 3.7 174 7.6 84 11.4 31 14.7 ,.001
Seizure disorder 3,279 35.6 773 33.8 203 27.5 64 30.3 ,.001
Substance use disorder 300 3.3 199 8.6 94 12.7 34 16.1 ,.001

Benzodiazepine prescribed ,.001
Short or intermediate acting 4,442 48.2 672 29.4 126 17.1 12 5.7
Long acting 6,52 7.1 223 9.7 63 8.5 —d

Clonazepam 574 6.2 817 35.7 495 67.0 192 91.0
Zopiclone 3,541 38.5 577 25.2 55 7.4 —d

Concomitant medication
Antidepressant 4,338 47.1 1,503 65.7 538 72.8 168 79.6 ,.001
Antipsychotic 1,528 16.6 614 26.8 265 35.9 112 53.1 ,.001
Opioid 2,909 31.6 976 42.6 331 44.8 81 38.4 ,.001

Years of continuous use (M6SD) 4.262.3 4.862.5 4.562.5 4.862.7 ,.001
Different prescribers per user (M6SD) 2.762.1 3.763.3 3.964.0 3.762.8 ,.001
Different pharmacies per user (M6SD) 1.961.4 2.862.3 3.362.9 3.262.3 ,.001

a For this analysis, outliers (patients starting at DMEs higher than 115) were excluded.
b Quintile 1, lowest income; quintile 5, highest income
c Includes individuals to whom a neighborhood income could not be assigned, that is, residents of personal care homes, psychiatric facilities, and prisons as well
as wards of the public trustee and Child and Family Services

d Cell suppressed because of low counts
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