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Abstract

Background: Selective serotonin reuptake inhibitors, serotonin-norepinephrine reuptake inhibitors, and
benzodiazepine anxiolytics are used in the US to treat generalized anxiety disorder (GAD). While benzodiazepines
typically provide rapid symptomatic relief, long-term use is not recommended due to risks of dependency,
sedation, falls, and accidents.

Methods: Using a US health insurance database, we identified all persons with GAD (ICD-9-CM diagnosis code
300.02) who began a long-term course of treatment (≥90 days) with a benzodiazepine anxiolytic between 1/1/2003
and 12/31/2007, We compared healthcare utilization and costs over the six-month periods preceding and following
the date of treatment initiation (“pretreatment” and “post-treatment”, respectively), and focused attention on
accident-related encounters (e.g., for treatment of fractures) and care received for other reasons possibly related
benzodiazepine use (e.g., sedation, dizziness).

Results: A total of 866 patients met all study entry criteria; 25% of patients began treatment on an add-on basis
(i.e., adjunctive to escitalopram, paroxetine, sertraline, or venlafaxine), while 75% of patients did not receive
concomitant therapy. Mean total healthcare costs increased by $2334 between the pretreatment and
post-treatment periods (from $4637 [SD=$9840] to $6971 [$17,002]; p<0.01); costs of accident-related
encounters and other care that was possibly related to use of benzodiazepines increased by an average of $1099
($1757 [$7656] vs $2856 [$14,836]; p=0.03).

Conclusions: Healthcare costs increase in patients with GAD beginning long-term (≥90 days) treatment with a
benzodiazepine anxiolytic; a substantial proportion of this increase is attributable to care associated with accidents
and other known sequelae of long-term benzodiazepine use.
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Background
Generalized anxiety disorder (GAD) is a chronic condi-
tion characterized by persistent worry or anxiety [1];
GAD is often difficult to diagnose because of the wide
variety of clinical presentations and the common occur-
rence of comorbid somatic diseases and/or mental disor-
ders. GAD typically follows a relapsing/remitting pattern;
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approximately one-third of patients who achieve remis-
sion experience a full relapse within three years [2].
Lifetime prevalence of GAD has been estimated to be

about 4-6% [3]; one-year prevalence has been reported to
be about 2% [4,5]. GAD is two to three times more com-
mon in women than men [4]. GAD is the most common
anxiety disorder among patients presenting to primary
care physicians [6,7], and it is overrepresented in primary
care settings, with point prevalence rates at least 2–3
times higher than those reported in the community [7,8].
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While benzodiazepines were the mainstay of GAD
treatment for many years, selective serotonin reuptake
inhibitors (SSRIs) and serotonin-norepinephrine re-
uptake inhibitors (SNRIs) currently are more frequently
used as first-line treatment for this condition, as these
agents are also effective against depression, which is
common among patients with GAD [9]. However, even
if benzodiazepines are not typically used on a first-line
basis, they are often prescribed adjunctively as they typ-
ically provide rapid symptomatic relief and are relatively
well tolerated. Current guidelines suggest the use of ben-
zodiazepines as short-term concomitant therapy with
recommended first-line antidepressants to speed onset
of efficacy, suppression of increased anxiety associated
with initiation of serotonergic therapy, and/or short-
term relief for crises; long-term use of benzodiazepines
is recommended for patients deemed refractory to other
available therapies [10,11]. There is general agreement
today that benzodiazepines should not be used for more
than a few weeks due to risks of dependency and
sedation, increased risk of falls, industrial and motor
vehicle accidents, and neonatal and infant mortality
when used in late pregnancy or during breast feeding
[12-17]. A substantial proportion of patients receiving
benzodiazepines also develop rebound anxiety, an in-
tensification of previous symptoms, or withdrawal when
treatment is discontinued [18-20]. These concerns are
heightened in older patients, as risk of adverse events
generally increases with age [12-14, 21-23].
In a study using US health insurance data that com-

pared patients with various diagnoses who were pre-
scribed benzodiazepines (n=4454) with those who
received other (i.e., non-benzodiazepine) anxiolytics
(n=13,662), Oster and colleagues reported that patients
in the former group had a 15% higher risk of accident-
related medical events; risk was 30% higher among those
who had filled three or more prescriptions for benzodia-
zepines than among those who had filled only one [24].
The association between use of benzodiazepines and
increased risk of accident/injury (including but not lim-
ited to motor-vehicle accidents, falls, and fractures) has
been confirmed in several subsequent studies [25-32];
benzodiazepines also have been associated with impair-
ment of cognitive and physical function, dizziness, and
sleep impairment [33-38]. Current treatment guidelines
for GAD recommend first-line treatment with antide-
pressants—specifically, escitalopram, paroxetine, or ser-
traline (all selective serotonin re-uptake inhibitors
[SSRI]), or venlafaxine (a serotonin-norepinephrine re-
uptake inhibitor [SNRI])—or pregabalin on the basis of
their efficacy, safety, and tolerability [10,11,39].
While prior research has established the association

between use of benzodiazepines and increased risk of
various adverse events, most of such work has focused
attention on older adults. Moreover, relatively little is
known about the extent to which these risks are experi-
enced among patients with GAD—a condition for which
benzodiazepines often are prescribed. To build upon
prior research, in this study we used data from a large
US healthcare claims database to examine changes in
healthcare utilization and costs in patients with GAD
beginning a long-term (≥90 days) course of treatment
with a benzodiazepine anxiolytic.

Methods
Data source
Data were obtained from the PharMetrics Patient-
Centric Database, which is comprised of facility, profes-
sional-service, and retail (i.e., outpatient) pharmacy
claims from over 85 US health plans. The plans provide
healthcare coverage to approximately 14 million persons
annually throughout the US (Midwest, 35%; Northeast,
21%; South, 31%; West, 13%). All patient identifiers in
the database have been fully encrypted, and the database
is fully compliant with the Health Insurance Portability
and Accountability Act of 1996 (HIPAA). Since there
was no contact with either patients or their providers, all
patient-identifying information was de-identified, and all
analyses were retrospective in nature, Institutional Re-
view Board (IRB) approval was not required.
Information available for each facility and

professional-service claim includes date and place of ser-
vice, diagnoses (in ICD-9-CM format), procedures (in
ICD-9-CM [selected plans only], Current Procedural
Terminology, 4th Edition [CPT-4], and HCPCS formats),
and provider specialty. Data available for each retail
pharmacy claim include the drug dispensed (in NDC
format), the dispensing date, and the quantity dispensed
and number of days of therapy supplied (selected plans
only). All claims include both charged and paid
amounts, the latter including patient deductibles, copay-
ments, and/or coinsurance.
Selected demographic and eligibility information is

also available, including age, gender, geographic region,
coverage type, and the dates of insurance coverage. All
patient-level data can be arrayed in chronologic order
to provide a detailed, longitudinal profile of all medical
and pharmacy services used by each plan member. The
database for this study encompassed the period from
January 1, 2003 through December 31, 2007 (“study
period”).

Study sample
We identified all patients with two or more paid claims
for outpatient encounters on different days with a diag-
nosis of GAD (ICD-9-CM diagnosis code 300.02) be-
tween 1/1/2003 and 12/31/2007. Among these persons,
we limited attention to those who were beginning a
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long-term course of treatment (≥90 therapy-days over 6
months) with a benzodiazepine anxiolytic (i.e., alprazo-
lam, chlordiazepoxide, clonazepam, clorazepate, diaze-
pam, lorazepam, oxazepam) (“study agents”). Date of
treatment initiation was designated the “index date”. We
excluded from the study sample all patients: (1) with any
evidence of receipt of benzodiazepines prior to their
index date; (2) with one or more days of ineligibility for
medical and pharmacy benefits over the 6-month peri-
ods immediately preceding and following their index
dates (“pretreatment” and “post-treatment”, respectively);
(3) who were Medicaid beneficiaries; or (4) aged ≥65
years as of their index date and enrolled in a Medicare
supplemental or fee-for-service plan (their claims histor-
ies may be incomplete). We then stratified patients
according to whether they received a benzodiazepine
anxiolytic alone (“monotherapy cohort”) or adjunctive to
escitalopram, paroxetine, sertraline, or venlafaxine
(“add-on” cohort), as described below.
To maximize the likelihood that patients in the mono-

therapy cohort were initiating treatment for GAD, we
required that they have at least one healthcare encounter
with a diagnosis code of GAD in the 90-day period imme-
diately preceding (and including) their index date, and no
evidence of receipt of any other GAD-related medication (i.
e., escitalopram, paroxetine, sertraline, venlafaxine, imipra-
mine, buspirone, hydroxyzine, trifluoperazine) [9,40] or any
other agent from any corresponding class of medication (e.
g., selective serotonin reuptake inhibitors [SSRIs]) during
the 6-month pretreatment period.
Patients in the add-on cohort were required to have at

least one claim with a diagnosis code of GAD as well as
evidence of extended (≥90 days) receipt of escitalopram,
paroxetine, sertraline, or venlafaxine (all recommended as
first-line treatment for GAD in recent clinical guidelines
[9,41]) during the 6-month period preceding initiation of
benzodiazepine therapy (a longer time period was used for
the add-on cohort than the monotherapy cohort, as GAD
diagnoses may not be rendered as frequently in patients
receiving long-term therapy). They also had to have evi-
dence of receipt of these agents in the 90-day period fol-
lowing their index date.
Patients not meeting criteria for either the monother-

apy or add-on cohorts were dropped from the study
sample. For all remaining patients, we compiled all phar-
macy, professional service, and facility claims during
both the pre-index and post-index periods.
Measures and analyses
The demographic and clinical characteristics of study sub-
jects, including prevalence of selected comorbidities (Ap-
pendix), were characterized on the basis of information
during the 6-month pre-index period.
All healthcare encounters with ICD-9-CM diagnosis
codes in the ranges 800.XX-959.XX, 990.XX-995.XX,
E800.X-E849.X, E880.X-E889.X, E916.X-E929.X, and
V155.5 were considered to be “accident-related,” following
methods first employed by Oster et al. [24]. Healthcare
encounters for other potential adverse consequences of
long-term benzodiazepine therapy were identified based
on visits/admissions for known sequelae of benzodiazep-
ine use [33–38], as follows: (1) drug dependence/addic-
tion/poisoning (ICD-9-CM diagnosis codes 304.1X,
304.9X, 305.4, 969.4, V58.69, E853.2, E980.3); (2) with-
drawal syndrome (292.0X); (3) drowsiness (780.09); (4)
ataxia (781.2, 781.3); (5) dysarthria (784.5); (6) diplopia
(368.2); (7) vertigo/dizziness (780.4); (8) mental confusion/
disorientation (292.8X, 292.9X, 293.0, 780.1, 780.2); (9)
cognitive impairment (780.02, 780.09, 780.93, 780.97); and
(10) other adverse effects recorded that related to benzo-
diazepine therapy (E939.4, E950.3). These encounters were
denoted, collectively, as “other possibly related” care.
We also examined patterns of healthcare utilization

during the pretreatment and post-treatment periods in
terms of the numbers of physician office visits, other
outpatient office visits, emergency department (ED) vis-
its, and hospitalizations. Use of these services was exam-
ined in terms of the numbers of patients receiving each
type of service, as well as counts of the numbers of
ervices used (e.g., office visits, hospitalizations). All
healthcare encounters and corresponding costs were
designated as “accident-related”, “other possibly related”,
or “other”, depending on the ICD-9-CM diagnosis code
(s) noted on each claim. Total healthcare costs were tal-
lied in terms of: (1) prescription pharmacotherapy; (2)
physician office visits; (3) other outpatient visits; (4) ED
visits; (5) inpatient care; and (6) all other care. Reim-
bursed amounts (including any patient liability, such as
co-pays and co-insurance) were used in all analyses of
healthcare costs. Healthcare utilization and costs were
assessed over the 6-month pretreatment and post-
treatment periods, respectively.
Since patients served as their own controls in the ana-

lyses, the statistical significance of differences in health-
care costs between the pretreatment and post-treatment
periods was assessed using Wilcoxon signed-rank tests;
McNemar and Bowker’s tests were used to assess the
statistical significance of differences in categorical vari-
ables. All tests of statistical significance were two-tailed
with an alpha level of 0.05. All analyses were first per-
formed by cohort and, within each cohort, on an overall
basis as well as for patients aged <50 years versus ≥50
years, respectively. Finally, analyses were performed for
the two cohorts combined, on an overall basis as well as
by age stratum (<50 years vs ≥50 years). All analyses
were conducted using SASW Proprietary Software, Re-
lease 9.1 (SAS Institute Inc., Cary, NC).



Table 1 Demographic and clinical characteristics of GAD
patients designated as long-term benzodiazepine users,
by age

Characteristic Patient Age All Patients
(N=866)<50 Years

(N=568)
≥50 Years
(N=298)

Mean (SD) age, years 35.8 (9.7) 57.6 (7.1) 43.3 (13.6)

Women 293 (51.6) 169 (56.7) 462 (53.3)

Comorbidities

Mental disorders

Other anxiety disorders 105 (18.5) 43 (14.4) 148 (17.1)

Depressive disorders 259 (45.6) 133 (44.6) 392 (45.3)

Bipolar disorder 9 (1.6) 5 (1.7) 14 (1.6)

Tension headache 6 (1.1) 2 (0.7) 8 (0.9)

Personality disorders 7 (1.2) 4 (1.3) 11 (1.3)

Alcohol abuse/alcoholism 3 (0.5) 2 (0.7) 5 (0.6)

Drug abuse 15 (2.6) 2 (0.7) 17 (2.0)

Suicide attempts 13 (2.3) 5 (1.7) 18 (2.1)

All other

Sleep disorders 65 (11.4) 47 (15.8) 112 (12.9)

Neoplasms 8 (1.4) 15 (5.0) 23 (2.7)

Diabetes 12 (2.1) 36 (12.1) 48 (5.5)

Migraine 17 (3.0) 10 (3.4) 27 (3.1)

Ischemic heart disease 2 (0.4) 14 (4.7) 16 (1.8)

Cerebrovascular disease 6 (1.1) 8 (2.7) 14 (1.6)

Asthma 23 (4.0) 19 (6.4) 42 (4.8)

Painful neuropathic disorders 54 (9.5) 45 (15.1) 99 (11.4)

Symptoms, signs, and ill-defined conditions

Fatigue 71 (12.5) 45 (15.1) 116 (13.4)

Headache 50 (8.8) 20 (6.7) 70 (8.1)

Chest pain 55 (9.7) 31 (10.4) 86 (9.9)

Abdominal pain 65 (11.4) 31 (10.4) 96 (11.1)

Anxiety-related symptoms 72 (12.7) 48 (16.1) 120 (13.9)

Any symptoms, signs, and
ill-defined conditions

211 (37.1) 119 (39.9) 330 (38.1)

Region

Northeast 164 (28.9) 84 (28.2) 248 (28.6)

South 140 (24.6) 54 (18.1) 194 (22.4)

West 92 (16.2) 55 (18.5) 147 (17.0)

Midwest 172 (30.3) 105 (35.2) 277 (32.0)

Payer type

HMO 138 (24.3) 63 (21.1) 201 (23.2)

PPO 300 (52.8) 152 (51.0) 452 (52.2)

Indemnity 25 (4.4) 22 (7.4) 47 (5.4)

Other 33 (5.8) 19 (6.4) 52 (6.0)

*Unless otherwise noted, all values are numbers of patients (%).
GAD: Generalized anxiety disorder; HMO: Health maintenance organization;
PPO: Preferred provider organization.
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Results
We identified a total of 866 patients with GAD who
began a long-term course of treatment (≥90 days) with
a benzodiazepine anxiolytic; 25% of patients began
treatment on an add-on basis (i.e., adjunctive to escita-
lopram, paroxetine, sertraline, or venlafaxine), while
75% of patients did not receive concomitant therapy.
Mean (SD) age was 43.3 (13.6) years, and 53.3% were
women (Table 1). Forty-five percent of study subjects
had evidence of comorbid depression. Mean age was
similar in the monotherapy and add-on cohorts (about
43 years); the latter were more likely to be women,
however (65% vs 50% of those in the monotherapy co-
hort), and to have comorbid depression (61% vs 40%)
(data available upon request).
Changes in the number of persons with accident-

related and other possibly related encounters between
the pretreatment and post-treatment periods were minor
and not statistically significant, irrespective of age
(Table 2). Mean numbers of outpatient visits for
accident-related and other possibly related care
increased significantly between the two periods, however
(from 6.1 [17.3] to 8.0 [20.2]; p<0.01).
Mean (SD) total healthcare costs increased by an aver-

age of $2334 between the pretreatment and post-
treatment periods ($4637 [$9840] vs $6971 [$17,002];
p<0.01); the difference in median costs was $1414 ($1805
during pre-treatment period vs $3219 for during post-
treatment period) (Table 3). Total healthcare costs
increased by $2980 among patients aged ≥50 years
($6211 [$13,308] vs 9191 [22,540]; p=0.01), and by $1994
among patients aged <50 years ($3812 [$7278] vs $5806
[$13,073]; p<0.01); corresponding median increases were
$1623 (median [IQR] = $2381 [$816, $6017] vs $4004
[$1886, $8409]) and $1285 ($1540 [$495, $3723] vs
$2825 [$1304, $5767]). Mean costs for accident-related
and other possibly related care increased by $1099 be-
tween the two periods ($1757 [$7656] vs $2856
[$15,742]; p=0.03). Patients aged ≥50 years experienced
nominally greater increases in these costs than those
who were younger ($1559 and $858, respectively).
Findings with respect to accident-related and other

possibly related care were similar for patients in the
monotherapy and add-on cohorts. Among patients in
the monotherapy cohort, mean total healthcare costs
increased from $3753 ($9675) during the pretreatment
period to $6073 ($15,714) during the post-treatment
period (p<0.01) (median cost increased by $1404). For
patients in the add-on cohort, mean total healthcare
costs increased from $7396 ($9858) during the pretreat-
ment period to $9746 ($20,241) during the post-
treatment period (p=0.06) (median cost increased by
$1524). Mean costs of accident-related and other pos-
sibly related care increased by $1116 among patients in



Table 2 Use of healthcare services during pre- and post-index periods among all GAD patients newly started on
benzodiazepines, by age*

Healthcare Service Patient Age All Patients (N=866)

<50 Years (N=568) ≥50 Years (N=298)

Pre-Index Post-Index P-Value Pre-Index Post-Index P-Value Pre-Index Post-Index P-Value

Outpatient care

Outpatient office visits

Number (%) with ≥1 visits

Accident-related 102 (18.0) 106 (18.7) 0.72 51 (17.1) 53 (17.8) 0.80 153 (17.7) 159 (18.4) 0.66

Other possibly related 60 (10.6) 69 (12.1) 0.33 37 (12.4) 32 (10.7) 0.47 97 (11.2) 101 (11.7) 0.73

All of above 142 (25.0) 152 (26.8) 0.45 79 (26.5) 73 (24.5) 0.51 221 (25.5) 225 (26.0) 0.80

All other 379 (66.7) 410 (72.2) 0.03 209 (70.1) 223 (74.8) 0.14 588 (67.9) 633 (73.1) <0.01

All 521 (91.7) 562 (98.9) <0.01 288 (96.6) 296 (99.3) 0.02 809 (93.4) 858 (99.1) <0.01

Mean (SD) number of visits

Accident-related 4.2 (14.3) 5.3 (15.0) 0.15 5.9 (19.9) 6.4 (19.2) 0.69 4.8 (16.4) 5.7 (16.5) 0.18

Other possibly related 2.5 (11.2) 3.6 (12.8) 0.06 3.0 (12.1) 5.7 (23.9) 0.05 2.7 (11.5) 4.3 (17.4) <0.01

All of above 5.5 (15.3) 7.2 (16.6) 0.02 7.4 (20.5) 9.6 (25.7) 0.11 6.1 (17.3) 8.0 (20.2) <0.01

All other 8.0 (13.7) 11.6 (15.9) <0.01 12.8 (24.3) 17.7 (24.7) <0.01 9.6 (18.2) 13.7 (19.6) <0.01

All 13.4 (18.2) 18.8 (19.1) <0.01 20.2 (28.7) 27.3 (30.5) <0.01 15.8 (22.6) 21.7 (23.9) <0.01

ED visits

Number (%) with ≥1 visits

Accident-related 44 (7.7) 48 (8.5) 0.60 15 (5.0) 15 (5.0) >0.99 59 (6.8) 63 (7.3) 0.67

Other possibly related 36 (6.3) 23 (4.0) 0.06 9 (3.0) 14 (4.7) 0.28 45 (5.2) 37 (4.3) 0.33

All of above 67 (11.8) 61 (10.7) 0.51 21 (7.0) 24 (8.1) 0.62 88 (10.2) 85 (9.8) 0.79

All other 51 (9.0) 58 (10.2) 0.44 18 (6.0) 24 (8.1) 0.29 69 (8.0) 82 (9.5) 0.23

All 118 (20.8) 119 (21.0) 0.93 39 (13.1) 48 (16.1) 0.26 157 (18.1) 167 (19.3) 0.48

Mean (SD) number of visits

Accident-related 0.7 (3.7) 1.0 (6.1) 0.27 0.6 (3.4) 1.3 (15.5) 0.47 0.7 (3.6) 1.1 (10.3) 0.25

Other possibly related 0.8 (4.8) 0.7 (5.5) 0.47 1.1 (15.1) 1.4 (15.6) 0.24 0.9 (9.6) 0.9 (10.2) 0.92

All of above 1.2 (5.2) 1.3 (6.5) 0.88 1.6 (15.4) 1.6 (15.7) 0.81 1.4 (9.9) 1.4 (10.6) 0.98

All other 0.8 (4.0) 1.0 (4.7) 0.43 0.6 (3.1) 0.8 (4.0) 0.51 0.7 (3.7) 0.9 (4.5) 0.30

All 2.1 (6.4) 2.3 (7.9) 0.49 2.2 (15.6) 2.3 (16.1) 0.72 2.1 (10.5) 2.3 (11.4) 0.44

Hospitalizations

Number (%) with ≥1 hospitalizations

Accident-related 11 (1.9) 13 (2.3) 0.67 8 (2.7) 7 (2.3) 0.76 19 (2.2) 20 (2.3) 0.86

Other possibly related 12 (2.1) 13 (2.3) 0.83 8 (2.7) 10 (3.4) 0.56 20 (2.3) 23 (2.7) 0.60

All of above 18 (3.2) 22 (3.9) 0.50 12 (4.0) 11 (3.7) 0.78 30 (3.5) 33 (3.8) 0.67

All other 23 (4.0) 17 (3.0) 0.29 14 (4.7) 11 (3.7) 0.44 37 (4.3) 28 (3.2) 0.19

All 41 (7.2) 39 (6.9) 0.80 26 (8.7) 22 (7.4) 0.41 67 (7.7) 61 (7.0) 0.51

Mean (SD) number of hospitalizations

Accident-related 0.7 (6.1) 1.2 (11.2) 0.38 1.1 (8.6) 1.3 (10.1) 0.75 0.9 (7.0) 1.2 (10.8) 0.36

Other possibly related 0.9 (7.3) 1.3 (12.1) 0.52 1.5 (10.9) 1.7 (11.0) 0.74 1.1 (8.7) 1.4 (11.7) 0.48

All of above 1.2 (8.1) 1.7 (13.0) 0.40 1.7 (11.1) 1.8 (11.0) 0.98 1.4 (9.3) 1.7 (12.4) 0.47

All other 0.9 (5.9) 0.5 (4.1) 0.13 1.7 (9.0) 0.8 (5.9) 0.11 1.2 (7.1) 0.6 (4.8) 0.03

All 2.2 (9.9) 2.2 (13.6) 0.94 3.5 (14.1) 2.6 (12.4) 0.30 2.6 (11.6) 2.3 (13.2) 0.56

GAD: Generalized anxiety disorder; SD: Standard deviation; ED: Emergency department.
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Table 3 Total healthcare costs during pre- and post-index periods among al l GAD patients newly started on benzodiazepines, by age*

Patient Age All Patients (N=866)

<50 Years (N=568) ≥50 Years (N=298)

Pre-Index Post-Index P-Value Pre-Index Post-Index P-Value Pre-Index Post-Index P-Value

Pharmacotherapy

Mean (SD) 583 (1,660) 1,295 (1,789) <0.01 829 (1,446) 1,873 (2,318) <0.01 668 (1,593) 1,494 (2,005) <0.01

Median (IQR) 154 (0, 661) 813 (450, 1,497) — 397 (17, 1,061) 1,217 (640, 2,165) — 215 (3, 817) 917 (483, 1,695) —

Outpatient services

Outpatient office visits

Accident-related

Mean (SD) 437 (2,368) 518 (1,757) 0.46 591 (2,203) 749 (2,687) 0.27 490 (2,312) 598 (2,125) 0.22

Median (IQR) 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) —

Other possibly related

Mean (SD) 287 (2,101) 418 (1,695) 0.19 297 (1,627) 624 (2,901) 0.04 290 (1,950) 489 (2,187) 0.02

Median (IQR) 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) —

All of above

Mean (SD) 552 (2,416) 766 (2,095) 0.07 701 (2,221) 1,099 (3,425) 0.03 603 (2,351) 881 (2,633) <0.01

Median (IQR) 0 (0, 42) 0 (0, 422) — 0 (0, 78) 0 (0, 0) — 0 (0, 78) 0 (0, 315) —

All other

Mean (SD) 802 (2,300) 1,228 (2,913) <0.01 1,331 (2,939) 1,840 (3,502) 0.03 984 (2,549) 1,439 (3,140) <0.01

Median (IQR) 211 (0, 822) 432 (0, 1,300) — 395 (0, 1,368) 678 (0, 2,061) — 247 (0, 985) 483 (0, 1,565) —

All

Mean (SD) 1,354 (3,201) 1,995 (3,315) <0.01 2,032 (3,421) 2,938 (4,465) <0.01 1,587 (3,292) 2,319 (3,775) <0.01

Median (IQR) 533 (187, 1,455) 993 (430, 2,239) — 845 (363, 2,174) 1,520 (548, 3,274) — 641 (221, 1,623) 1,171 (463, 2,563) —

ED visits

Accident-related

Mean (SD) 99 (538) 143 (934) 0.16 59 (384) 161 (2,004) 0.39 85 (490) 149 (1,397) 0.16

Median (IQR) 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) —

Other possibly related

Mean (SD) 116 (708) 99 (838) 0.57 96 (1,328) 178 (2,021) 0.08 109 (966) 126 (1,365) 0.50

Median (IQR) 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) —

All of above

Mean (SD) 173 (768) 180 (976) 0.84 150 (1,377) 207 (2,036) 0.23 165 (1,019) 189 (1,431) 0.40

Median (IQR) 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) —
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Table 3 Total healthcare costs during pre- and post-index periods among al l GAD patients newly started on benzodiazepines, by age* (Continued)

All other

Mean (SD) 105 (547) 122 (554) 0.57 75 (440) 111 (677) 0.42 94 (513) 118 (599) 0.35

Median (IQR) 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) —

All

Mean (SD) 278 (924) 302 (1,103) 0.60 225 (1,438) 317 (2,135) 0.15 259 (1,127) 307 (1,537) 0.20

Median (IQR) 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) —

Hospitalizations

Accident-related

Mean (SD) 357 (3,235) 873 (10,042) 0.24 871 (7,386) 1,660 (17,048) 0.42 534 (5,065) 1,144 (12,885) 0.17

Median (IQR) 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) —

Other possibly related

Mean (SD) 341 (2,898) 778 (9,468) 0.28 1,031 (8,303) 2,025 (17,635) 0.33 578 (5,412) 1,207 (12,880) 0.16

Median (IQR) 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) —

All of above

Mean (SD) 508 (3,650) 1,131 (10,472) 0.17 1,202 (8,516) 2,090 (17,663) 0.39 747 (5,809) 1,461 (13,387) 0.13

Median (IQR) 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) —

All other

Mean (SD) 444 (2,655) 252 (2,255) 0.18 865 (5,774) 396 (2,906) 0.20 589 (4,014) 301 (2,498) 0.07

Median (IQR) 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) —

All

Mean (SD) 953 (4,463) 1,382 (10,685) 0.35 2,067 (10,187) 2,485 (17,854) 0.70 1,336 (6,998) 1,762 (13,585) 0.38

Median (IQR) 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) —

All other care

Accident-related

Mean (SD) 80 (542) 78 (712) 0.95 124 (596) 247 (1,654) 0.18 95 (561) 136 (1,131) 0.30

Median (IQR) 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) —

Other possibly related

Mean (SD) 63 (353) 55 (326) 0.65 100 (606) 267 (2,364) 0.23 76 (456) 128 (1,414) 0.29

Median (IQR) 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) —

All of above

Mean (SD) 118 (599) 118 (759) >0.99 177 (754) 423 (2,772) 0.13 138 (657) 223 (1,743) 0.16

Median (IQR) 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) —
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Table 3 Total healthcare costs during pre- and post-index periods among al l GAD patients newly started on benzodiazepines, by age* (Continued)

All other

Mean (SD) 154 (540) 253 (1,405) 0.07 381 (1,535) 544 (2,845) 0.32 232 (1,006) 353 (2,023) 0.07

Median (IQR) 0 (0, 61) 0 (0, 63) — 4 (0, 175) 9 (0, 224) — 0 (0, 98) 0 (0, 106) —

All

Mean (SD) 272 (784) 371 (1,578) 0.13 559 (1,670) 967 (3,913) 0.06 370 (1,174) 576 (2,640) 0.02

Median (IQR) 16 (0, 191) 22 (0, 164) — 84 (0, 374) 91 (0, 424) — 37 (0, 237) 35 (0, 247) —

Total

Accident-related

Mean (SD) 1,025 (4,833) 1,662 (11,324) 0.20 1,787 (9,131) 2,947 (19,831) 0.26 1,287 (6,638) 2,104 (14,814) 0.09

Median (IQR) 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) —

Other possibly related

Mean (SD) 835 (4,628) 1,381 (10,518) 0.21 1,594 (10,275) 3,174 (21,009) 0.17 1,096 (7,101) 1,998 (14,993) 0.07

Median (IQR) 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) — 0 (0, 0) 0 (0, 0) —

All of above

Mean (SD) 1,414 (5,387) 2,272 (11,880) 0.09 2,411 (10,709) 3,970 (21,224) 0.16 1,757 (7,656) 2,856 (15,742) 0.03

Median (IQR) 0 (0, 148) 0 (0, 539) — 0 (0, 295) 0 (0, 0) — 0 (0, 217) 0 (0, 397) —

All other

Mean (SD) 2,247 (5,378) 3,122 (6,209) <0.01 3,505 (8,635) 4,664 (7,608) 0.04 2,680 (6,702) 3,653 (6,759) <0.01

Median (IQR) 533 (0, 2,122) 1,343 (0, 3,521) — 943 (0, 3,575) 2,263 (183, 5,746) — 635 (0, 2,519) 1,528 (0, 4,236) —

All

Mean (SD) 3,812 (7,278) 5,806 (13,073) <0.01 6,211 (13,308) 9,191 (22,540) 0.01 4,637 (9,840) 6,971 (17,002) <0.01

Median (IQR) 1,540 (495, 3,723) 2,825 (1,304, 5,767) — 2,381 (816, 6,017) 4,004 (1,886, 8,409) — 1,805 (584, 4,590) 3,219 (1,460, 6,654) —

*All values are healthcare costs ($).
GAD: Generalized anxiety disorder; SD: Standard deviation; ED: Emergency department; IQR: Interquartile range.
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the monotherapy cohort (from $1,794 [$8426] to $2910
[$14,836]; p=0.04), and by $1050 for those in the add-on
cohort (from $1675 [$4574] to $2726 [$18,283]; p=0.37).

Discussion
In our study, patients with GAD who began a long-term
(≥90 days) course of therapy with a benzodiazepine anxio-
lytic had significantly higher healthcare costs during the
6-month period following initiation of therapy than in the
6 months preceding it. This finding is not unexpected,
since initiation of benzodiazepine therapy is undoubtedly
a marker for exacerbation of GAD and thus may foretell
higher costs associated with the diagnosis and treatment
of various associated psychic and somatic conditions. In
two previous studies, we found that total healthcare costs
were significantly higher following initiation of pharmaco-
therapy for GAD (either on a first-line basis or as add-on
treatment) [42,43]. It is notable that in our current study
almost one-half the increase in healthcare costs (47%) was
attributable to medical encounters for reasons related to
well-known side effects of long-term use of benzodiazep-
ine anxiolytics (e.g., falls and other accidents, somnolence,
vertigo, dizziness, and cognitive impairment).
Our study has a number of limitations. First, as with all

studies based on healthcare claims databases, there may
be errors of omission and commission in coding. Accord-
ingly, some patients with GAD may not have been
included in our study sample due to absence of appropri-
ate and/or misdiagnoses on healthcare claims, while
others who received a diagnosis of GAD incorrectly and
therefore should have been excluded were not. As patient
medical records were not available to us, the degree to
which patients were actually misclassified is unknown.
Also, the database does not contain important clinical in-
formation on disease severity. Such information, if
present, might have permitted further analysis of the over-
all cost increase. Another potential limitation was the
omission of fluoxetine from the group of SSRIs qualifying
patients for the add-on group. We excluded fluoxetine be-
cause it is not indicated for the treatment of GAD, and be-
cause it has not been studied extensively in this indication.
Nonetheless, there is evidence that it may be widely pre-
scribed for this disorder [44-46]. In one recent study of
305 patients with GAD and 232 with social phobia, it was
reported to be the most commonly prescribed SSRI [47].
Unless, however, patients receiving benzodiazepines as an
adjunct to fluoxetine differ critically from those adding on
to the other SSRIs, this omission would not have biased
our study. Our findings are based on retrospective ana-
lyses of a US health insurance database; the degree to
which results reported herein are generalizable to the ex-
perience of patients with GAD in other countries, where
the medications indicated for the treatment GAD may dif-
fer from that in the US, is unknown. Finally, numerous p-
values were calculated in our study, and we made no
attempt to adjust for “multiplicity”. Thus, borderline
p-values (e.g., 0.03, 0.04) should be interpreted cau-
tiously. On the other hand, the costs increases we found
were substantial, while the number of study subjects was
relatively small and the standard deviations of the cost
increases were relatively large. P-values that were border-
line in this study would almost certainly have been
unequivocally significant in a larger study.

Conclusions
In conclusion, healthcare costs increased in patients with
GAD following initiation of a long-term course of ther-
apy with a benzodiazepine anxiolytic and approximately
one-half of this increase was attributable to care asso-
ciated with known sequelae of long-term use of such
therapy. Thus our results appear to support the need for
consideration of alternative treatment options for GAD
that are relatively free of the bothersome side effects and
potential for abuse associated with benzodiazepines.

Competing interest
Mr. Berger, Dr. Edelsberg, and Dr. Oster are employed by Policy Analysis Inc.,
an independent contract research organization with previous and ongoing
engagements with Pfizer Inc. as well as other pharmaceutical manufacturers.
Drs. Treglia and Alvir are employed by Pfizer Inc. Policy Analysis Inc. received
financial support from Pfizer Inc. for the conduct of this analysis and
development of this manuscript. Pfizer reviewed the study research plan and
the study manuscript; data management, processing, and analyses were
conducted by Policy Analysis Inc.

Authors’ contributions
All authors reviewed and contributed to the study research plan,
interpretation of the data, and the study manuscript; data management,
processing, and analyses were conducted by AB, JE, and GO. All authors read
and approved the final manuscript.

Financial support
Funding for this research was provided by Pfizer Inc., New York, NY.

Acknowledgement
The authors wish to thank Dawn Carroll, Hannah Haswell, and Gavin Lyndon
for their comments and suggestions on previous versions of this manuscript.

Author details
1Policy Analysis Inc. (PAI), Brookline, MA, USA. 2Pfizer Inc, New York, NY, USA.

Received: 11 January 2012 Accepted: 14 October 2012
Published: 23 October 2012

References
1. American Psychiatric Association: Diagnostic and Statistical Manual of Mental

Disorders. 4th edition. Washington, DC: Text Revision. American Psychiatric
Association; 2000.

2. Yonkers KA, Dyck IR, Warshaw M, Keller MB: Factors predicting the clinical
course of generalised anxiety disorder. Br J Psychiatry 2000, 176:544–549.

3. Kessler R, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE: Lifetime
prevalence and age of onset distributions of DSM-IV disorders in the National
Comorbidity Survey Replication. Arch Gen Psychiatry 2005, 62:593–602.

4. Lieb R, Becker E, Altamura C: The epidemiology of generalized anxiety
disorder in Europe. Eur Neuropsychopharmacol 2005, 15:445–452.

5. Wittchen HU, Carter RM, Pfister H, Montgomery SA, Kessler RC: Disabilities
and quality of life in pure and comorbid generalized anxiety disorder
and major depression in a national survey. Int Clin Psychopharmacol 2000,
15:319–328.



Berger et al. BMC Psychiatry 2012, 12:177 Page 10 of 10
http://www.biomedcentral.com/1471-244X/12/177
6. Ormel J, VonKorff M, Ustun TB, Pini S, Korten A, Oldehinkel T: Common
mental disorders and disability across cultures: Results from the WHO
collaborative study on psychological problems in general health care.
JAMA 1994, 272:1741–1748.

7. Wittchen HU: Generalized anxiety disorder: Prevalence, burden, and cost
to society. Depress Anxiety 2002, 16:162–171.

8. Munk-Jorgensen P, Allgulander C, Dahl AA, Foldager L, Holm M, Rasmussen
I, Virta A, Huuhtanen MT, Wittchen HU: Prevalence of generalized anxiety
disorder in general practice in Denmark, Finland, Norway, and Sweden.
Psychiatr Serv 2006, 57:1738–1744.

9. Baldwin DS, Polkinghorn C: Evidence-based pharmacotherapy of
generalized anxiety disorder. Int J Neuropsychopharmacol 2005, 8:293–302.

10. National Institute for Health and Clinical Excellence (NICE): Generalised
anxiety disorder and panic disorder (with or without agoraphobia) in
adults: Management in primary, secondary and community care (partial
update). In NICE guideline, draft for consultation, July 2010. World Wide Web.
2010. http://www.nice.org.uk/nicemedia/live/12147/49816/49816.pdf.
Accessed August 25, 2011.

11. Bandelow B, Zohar J, Hollander E, Kasper S, Moller HJ: World Federation of
Societies of Biological Psychiatry (WFSBP) guidelines for the pharmacological
treatment of anxiety, obsessive-compulsive and post-traumatic stress
disorders—first revision. World J Biol Psychiatry 2008, 9:248–312.

12. Cumming RG, LeCouteur DG: Benzodiazepines and risk of hip fractures in
older people: A review of the evidence. CNS Drugs 2003, 17:825–837.

13. Petrovic M, Mariman A, Warie H, Afschrift M, Pevernagie D: Is there a
rationale for prescription of benzodiazepines in the elderly? Review of
the literature. Acta Clin Belg 2003, 58:27–36.

14. Gray SL, Lai KV, Larson EB: Drug-induced cognition disorders in the elderly:
Incidence, prevention and management. Drug Saf 1999, 21:101–122.

15. Thomas RE: Benzodiazepine use and motor vehicle accidents. Systematic
review of reported associated. Can Fam Physician 1998, 44:799–808.

16. Shader RI, Greenblatt DJ: Use of benzodiazepines in anxiety disorders.
N Engl J Med 1993, 328:1398–1405.

17. Gorman JM: Treating generalized anxiety disorder. J Clin Psychiatry 2003,
64:24–29.

18. Allgulander C, Bandelow B, Hollander E, Montgomery SA, Nutt DJ, Okasha A,
Pollack MH, Stein DJ, Swinson RP: WCA recommendations for the long-
term treatment of generalized anxiety disorder. CNS Spectr 2003, 8:53–61.

19. Kaplan ME, DuPont RL: Benzodiazepines and anxiety disorders: A review
for the practicing physician. Curr Med Res Opin 2005, 21:941–950.

20. Lader M: Effectiveness of benzodiazepines: Do they work or not? Expert
Rev Neurother 2008, 8:1189–1191.

21. Beers MH, Ouslander JG, Rollinger I, Reuben DB, Brooks J, Beck JC: Explicit
criteria for determining inappropriate medication use in nursing home
residents. Arch Intern Med 1991, 151:1825–1832.

22. Beers MH: Explicit criteria for determining potentially inappropriate
medication use by the elderly: An update. Arch Intern Med 1997,
157:1531–1536.

23. Zhan C, Sangl J, Bierman AS, Miller MR, Friedman B, Wickizer SW, Meyer GS:
Potentially inappropriate medication use in the community-dwelling
elderly: Findings from the 1996 Medical Expenditure Panel Survey. JAMA
2001, 286:2823–2829.

24. Oster G, Huse DM, Adams SF, Imbimbo J, Russell MW: Benzodiazepine
tranquilizers and the risk of accidental injury. Am J Public Health 1990,
90:1467–1470.

25. Tamblyn R, Abrahamowicz M, Du Berger R, McLeod P, Bartlett G: A 5-year
prospective assessment of the risk associated with individual
benzodiazepines and doses in new elderly users. J Am Geriatr Soc 2005,
53:233–241.

26. Trewin VF, Lawrence CJ, Veitch GB: An investigation of the association of
benzodiazepines and other hypnotics with the incidence of falls in the
elderly. J Clin Pharm Ther 1992, 17:129–133.

27. Vestergaard P, Rejnmark L, Mosekilde L: Anxiolytics, sedatives,
antidepressants, neuroleptics and the risk of fractures. Osteoporos Int
2006, 17:807–816.

28. Stenbacka M, Jannson B, Leifman A, Romelsjo A: Associated between use
of sedatives or hypnotics, alcohol consumption, or other risk factors and
a single injurious fall or multiple injurious falls: A longitudinal general
population study. Alcohol 2002, 28:9–16.
29. Pariente A, Dartigues JF, Benichou J, Letenneur L, Moore N, Fourrier-Reglat
A: Benzodiazepines and injurious falls in community dwelling elders.
Drugs Aging 2008, 25:61–70.

30. Barbone F, McMahon AD, Davey PG, Morris AD, Reid IC, McDevitt DG,
MacDonald TM: Association of road-traffic accidents with benzodiazepine
use. Lancet 1998, 352:1331–1336.

31. Chang CM, We UC, Chang IS, Lin KM: Benzodiazepine and risk of hip
fractures in older people: A nested case–control study in Taiwan.
Am J Geriatr Psych 2008, 16:686–692.

32. Rapoport MJ, Lanctot KL, Streiner DL, Bedard M, Vingilis E, Murray B, Schaffer
A, Shulman KI, Herrmann N: Benzodiazepine use and driving: A
meta-analysis. J Clin Psychiatry 2009, 70:663–673.

33. Barker MJ, Greenwood KM, Jackson M, Crowe SF: An evaluation of
persisting cognitive effects after withdrawal from long-term
benzodiazepine use. J Int Neuropsychol Soc 2005, 11:281–289.

34. Puustinen J, Nurminen J, Kukola M, Vahlberg T, Laine K, Kivela SL:
Associations between use of benzodiazepines or related drugs and
health, physical abilities and cognitive function: A non-randomised
clinical study in the elderly. Drugs Aging 2007, 24:1045–1059.

35. Pisani MA, Murphy TE, Araujo KL, Slattum P, Van Ness PH, Inouye SK:
Benzodiazepine and opioid use and the duration of intensive care unit
delirium in an older population. Crit Care Med 2009, 37:177–183.

36. Ried LD, Johnson RE, Gettman DA: Benzodiazepine exposure and
functional status in older people. J Am Geriatr Soc 1998, 46:71–76.

37. Hanlon JT, Horner RD, Schmader KE, Fillenbaum GG, Lewis IK, Wall WE Jr,
Landerman LR, Pieper CF, Blazer DG, Cohen HJ: Benzodiazepine use and
cognitive function among community-dwelling elderly. Clin Pharmacol
Ther 1998, 64:684–692.

38. Lagnaoui R, Begaud B, Moore N, Chaslerie A, Fourrier A, Letenneur L,
Dartigues JF, Moride Y: Benzodiazepine use and risk of dementia: A
nested case–control study. J Clin Epidemiol 2002, 55:314–318.

39. Baldwin DS, Waldman S, Allgulander C: Evidence-based pharmacological
treatment of generalized anxiety disorder. Int J Neuropsychopharmacol
2011, 14:697–710.

40. Baldwin DS, Anderson IM, Nutt DJ, Bandelow B, Bond A, Davidson JRT, den
Boer JA, Fineberg NA, Knapp M, Scott J, Wittchen HU: Evidence-based
guidelines for the pharmacological treatment of anxiety disorders:
Recommendations from the British Association for Psychopharmacology.
J Psychopharmacol 2005, 196:567–596.

41. Ballenger JC, Davidson JRT, Lecrubier Y, Nutt DJ, Borkovec TD, Rickels K,
Stein DJ, Wittchen HU: Consensus statement on generalized anxiety
disorder from the International Consensus Group on Depression and
Anxiety. J Clin Psychiatry 2001, 62:53–58.

42. Berger A, Edelsberg J, Bollu V, Alvir JMJ, Dugar A, Joshi AV, Oster G:
Healthcare utilization and costs in patients beginning pharmacotherapy
for generalized anxiety disorder: A retrospective cohort study. BMC
Psychiatry 2011, 11:193.

43. Berger A, Edelsberg J, Bollu V, Alvir JMJ, Dugar A, Joshi AV, Oster G:
Healthcare utilization and costs in patients with generalized anxiety
disorder initiating add-on therapy with benzodiazepines. Health
Outcomes Res Med 2012, 3:e45–e54.

44. Zohar J, Westenberg HG: Anxiety disorders: A review of tricyclic
antidepressants and selective serotonin reuptake inhibitors.
Acta Psychiatrica Scan 2000, 101:39–49.

45. Hoffman EJ, Mattew SJ: Anxiety disorders: A comprehensive review of
pharmacotherapies. Mt Sinai J Med 2008, 75:248–262.

46. Nutt DJ: Overview of diagnosis and drug treatments of anxiety disorders.
CNS Spectr 2005, 10:49–56.

47. Vasile RG, Bruce SE, Goisman RM, Pagano M, Keller MB: Results of a
naturalistic longitudinal study of benzodiazepine and SSRI use in the
treatment of generalized anxiety disorder and social phobia. Depress
Anxiety 2005, 22:59–67.

doi:10.1186/1471-244X-12-177
Cite this article as: Berger et al.: Change in healthcare utilization and
costs following initiation of benzodiazepine therapy for long-term
treatment of generalized anxiety disorder: a retrospective cohort study.
BMC Psychiatry 2012 12:177.


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data source
	Study sample
	Measures and analyses

	Results
	Discussion
	Conclusions
	Competing interest
	Authors' contributions
	Financial support
	Acknowledgement
	Author details
	References

