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Background: Although the Veterans Affairs and Department of Defense (VA/DoD) clinical guidelines for
management of posttraumatic stress disorder (PTSD) recommend against routine benzodiazepine use,
little is known about the trends and clinical and prescription profiles of benzodiazepine use since these
guidelines were released in 2004.

Methods: This retrospective study included 64,872 patients with a PTSD diagnosis received from care
at facilities in VA Northwest Veterans Integrated Service Network (VISN 20) during 2003-2010. Annual
prevalence of any use was defined as any prescription for benzodiazepines, and long-term use was defined
as >90 days’ supply, in a year. Gender-specific logistic regressions were fit to estimate any and long-term
benzodiazepine use, test for linear trends over 8-years and explore factors associated with trends.
Results: The trend of age-adjusted benzodiazepine use over 8-years rose significantly from 25.0 to 26.8%
among men and 31.2 to 38.8% among women. Long-term use in men and women increased from 15.4
to 16.4% and 18.0 to 22.7%, respectively. Comorbid psychiatric and alcohol use disorders (AUD) were
associated with a greater increase in long-term use of benzodiazepines. In 2010, 61% of benzodiazepine
users received >90 days’ supply. Among those prescribed benzodiazepines long-term, 11% had AUD and
47% were also prescribed opioids long-term.

Conclusion: Despite VA/DoD clinical guidelines recommending against routine use of benzodiazepines
for PTSD, the adjusted prevalence of long-term use increased among men and women with PTSD in VISN
20. Widespread concomitant use of benzodiazepines and opioids suggests risk management systems and
research on the efficacy and safety of these medications are needed.

Keywords:

Trends in benzodiazepine use
Posttraumatic stress disorder
Opioid analgesics use

Published by Elsevier Ireland Ltd.

1. Introduction Defense (DoD) clinical guideline, recommend behavioral therapies

and selective serotonin reuptake inhibitors (SSRIs) for treatment

Posttraumatic stress disorder (PTSD) is one of the most common
mental health conditions among patients in the Veterans Affairs
(VA) health care system and is associated with significant morbid-
ity (Jacobsen et al., 2001; Keane and Kaloupek, 1997) and mortality
(Boscarino, 2006). Approximately 41% of all VA patients and 52%
of those from Operations Enduring Freedom and Iraqi Freedom
(OEF/OIF) with a mental health disorder have a documented PTSD
diagnosis (Petrakis et al., 2011).

Several clinical guidelines (American Psychiatric Association,
2004; Baldwin et al., 2005), including the current VA/Department of
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of PTSD and caution against routine use of benzodiazepines to
manage PTSD symptoms, citing risks associated with their use and
lack of evidence supporting improvements in PTSD symptoms (The
Management of Post-Traumatic Stress Working Group, 2010; Stein
et al., 2006). Despite these recommendations benzodiazepines
are commonly prescribed (31% in fiscal year 2009; Lund et al.,
2011) among VA patients diagnosed with PTSD (Mohamed and
Rosenheck, 2008). Specific clinical indications for benzodiazepine
use among patients with PTSD are unknown, but benzodiazepines
have a quick onset and provide rapid relief of anxiety (Hoffman and
Mathew, 2008) and insomnia (Riemann and Perlis, 2009), symp-
toms common in patients with PTSD.

There are several contraindications and potential risks asso-
ciated with routine benzodiazepine use in patients with PTSD.
Administration of benzodiazepines in patients with early posttrau-
matic stress symptoms may be associated with the development of
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PTSD (Davydow et al., 2008; Gelpin et al., 1996) and may weaken
the treatment effects of exposure therapies for PTSD (van Minnen
etal., 2002). Furthermore, due to their abuse or dependence poten-
tial, benzodiazepines are contraindicated because of high lifetime
rates of comorbid substance use disorders (SUD) among patients
with PTSD (Longo and Johnson, 2000; Lader, 1999; Jacobsen et al.,
2001). Benzodiazepine use is also associated with increased risk of
withdrawal symptoms after discontinuation (Lader, 1999, 2011),
completed suicide among depressed VA patients (Pfeiffer et al.,
2009), as well as motor vehicle crashes (Smink et al., 2010), falls
(Woolcott et al., 2009), hip fractures (Cumming and Le Couteur,
2003) and cognitive disturbance (Barker et al., 2004) among the
elderly. A growing concern is the contribution of benzodiazepines
to the national rise in opioid-related poisoning deaths (Warner
et al., 2009) and to emergency department visits for nonmedical
use of prescriptions and drug-related suicide attempts. In 2006,
benzodiazepines were involved in 17% of fatal opioid poisonings
(Warner et al., 2009). From 2004 to 2008, drug-related emergency
department visits for nonmedical use of benzodiazepines and
benzodiazepine-related suicide attempts increased 89.0 and
51%, respectively (Substance Abuse and Mental Health Services
Administration, 2011).

Population-based studies from several countries suggest rates
of benzodiazepine use range from 3 to 17% (Cunningham et al.,
2010; Lagnaoui et al., 2004; Petitjean et al., 2007), with rates typ-
ically higher among older (22.5-32.0%; Cunningham et al., 2010;
Petitjean et al., 2007) than younger persons and 1.5-2 times higher
among women than men (Cunningham et al., 2010; Lagnaoui et al.,
2004; Petitjean et al., 2007). Rates of long-term benzodiazepine
use, defined as >90 days, typically range from 2 to 4% (Cunningham
etal.,, 2010; Zandstra et al., 2002). Although higher rates of any and
long-term benzodiazepine use are associated with psychiatric dis-
orders such as PTSD (Lund et al., 2011; Valenstein et al., 2004), little
is known about the gender-specific prevalence and trends of ben-
zodiazepine use among VA and non-VA patients diagnosed with
PTSD. Furthermore, despite the potential of their pharmacologi-
cal interaction leading to respiratory depression and death (White
and Irvine, 1999), there is surprisingly little information on the
co-prescription of benzodiazepines and opioids among those with
PTSD.

In order to assess trends in benzodiazepine use among patients
in the VA since the initial release of the clinical practice guideline
in 2004, we estimate the annual prevalence of any and long-term
benzodiazepine use, and examine the clinical patterns and trends
in benzodiazepine use over an 8-year period (2003-2010) among
a sample of VA outpatients diagnosed with PTSD, with a particular
interest in gender- and age-specific trends. We also describe high
risk behaviors, such as concomitant use of opioid analgesics and
presence of alcohol use disorders, among veterans prescribed ben-
zodiazepines, and explore factors associated with benzodiazepine
use in this population.

2. Methods
2.1. Study setting and data collection

The setting for this study is the VA Northwest Veterans Integrated Service
Network (VISN 20), which includes Washington, Oregon, Idaho, and Alaska. Admin-
istrative medical record data were extracted from the VISN 20 Data Warehouse,
which contains the electronic health records of VA health care facilities in VISN 20.
Study approval was obtained from the VA Institutional Review Board at the VA Puget
Sound Health Care System.

2.2. Study sample

All veterans who received health care from one of the VA facilities in VISN
20 during fiscal years 2003-2010 were eligible for study participation. Patients
included in the study were (1) age 18 or older, and (2) received a primary or sec-
ondary diagnosis of posttraumatic stress disorder (PTSD) at >1 outpatient visit(s)

or inpatient discharge(s) from a VISN 20 facility during 2003-2010 (N=64,872).
Patients were included in analyses for a given fiscal year if a PTSD diagnosis was
documented in their electronic medical record for that year, and those with PTSD
diagnoses in multiple years were included in each fiscal year that a PTSD diagnosis
was documented.

2.3. Measures

2.3.1. Benzodiazepine measures. VA pharmacy data was limited to outpatient pre-
scription medication data, which includes the type and quantity of medication
prescribed, dose, number of days’ supply, physicians’ instructions, and date the pre-
scription was released from the pharmacy. Oral benzodiazepines considered in this
study included aprazolam, chlordiazepoxide, clonazepam, clorazepate, diazepam,
estazolam, flurazepam, halazepam, lorazepam, oxazepam, prazepam, quazepam,
temazepam, and triazolam.

Prevalence. The two primary measures of benzodiazepine use included the (1)
annual prevalence of any benzodiazepine use defined as any filled prescription for
benzodiazepines during a year, and (2) long-term benzodiazepine use defined as >90
total days’ supply of benzodiazepine prescriptions filled in a year (Petitjean et al.,
2007, Valenstein et al., 2004).

Days’ supply. The total days’ supply of benzodiazepines received during a year
was calculated by summing the days’ supply from benzodiazepine prescriptions
filled during the fiscal year. This is referred to as the “as-prescribed” approach and
assumes that patients take all prescribed benzodiazepines at the maximum dose
and schedule prescribed by their providers (Bohnert et al., 2011; Valenstein et al.,
2004). If patients filled a subsequent prescription but had medication remaining
from the prior fill based on the schedule prescribed, total days supply was calcu-
lated as follows: (1) when prescriptions overlapped on <50% of days, the days’ supply
of the overlapped prescriptions were added independently; (2) when prescriptions
overlapped on >50% of days, the days’ supply was the difference between the initial
release date of the prior fill and the final end date of all subsequent overlapping pre-
scriptions (assumes overlapping prescriptions were intended to increase the dose
rather than days’ supply of benzodiazepines; Valenstein et al., 2004). To further
characterize the duration of benzodiazepine treatment episodes, total days’ supply
of benzodiazepines for a fiscal year was categorized into five groups: (1) 1-30 days,
(2) 31-90 days, (3) 91-180 days, (4) 181-270 days and (5)> 270 days.

Mean dose. The mean prescribed benzodiazepine dose per day was expressed in
diazepam-equivalent milligrams (Chouinard, 2004; Galanter and Kleber, 2008) and
determined by dividing the total quantity of medication released by the days’ supply.
To further characterize the dosage distribution, the mean prescribed dose per day
was also categorized into five groups: (1) 0-10mg, (2) 11-20mg, (3) 21-30mg, (4)
31-40 mg and (5) >40 mg. Benzodiazepine doses between 10 and 40 mg diazepam
equivalents per day typically represent the therapeutic range (Physicians Desk
Reference, 2011).

2.3.2. Opioid analgesic measures. The above procedures were used to calculate the
duration of opioid analgesic episodes. Opioid analgesics considered in this study
included oral codeine, morphine, oxycodone, hydrocodone, oxymorphone, propox-
ephene, hydromorphone, levorphanol, meperidine, methadone (tablets only to
exclude unit dosing received in methadone maintenance programs), tramadol, pen-
tazocine, fentanyl and transdermal fentanyl. Any use was defined as any prescription
for opioids filled in a year, and long-term use was defined as >90 days’ supply in a
year (Edlund et al., 2007, 2010).

2.3.3. Patient characteristics and medical facility. We selected covariates that have
been associated with benzodiazepine use and/or PTSD and were available in VA
administrative data. Socio-demographic covariates included age, gender, marital
status, and VA disability pension. Race was not used because of a large amount of
missing data and historically low agreement between VA administrative and self-
reported sources of race (Kressin et al., 2003).

Substance use disorders (excluding tobacco), mental health disorders, and med-
ical diagnoses documented in the same fiscal year as the PTSD diagnosis were
identified using International Classification of Diseases, Ninth Revision Clinical Mod-
ification Codes (ICD-9-CM). Patients with substance use disorders were further
classified into three mutually exclusive groups: (1) alcohol use disorder only; (2)
drug use disorder only; (3) alcohol and drug use disorders. Psychiatric comorbid-
ity was determined by classifying patients as receiving depressive, bipolar, anxiety
and/or psychotic disorder diagnoses and summing the total number of diagnos-
tic groups for each patient; patients then were categorized into three mutually
exclusive categories (1) 0 comorbid diagnoses, (2) 1 comorbid diagnosis, and (3)
>2 comorbid diagnoses.

Epilepsy, sleep disorders, alcohol and drug withdrawal diagnoses represent
potential indications for benzodiazepine use and were identified from ICD-9-CM
codes to further characterize the sample (see Table 1 for ICD-9-CM codes). Epilepsy
diagnosis was rare and thus is not presented here. Because pain disorders also have
been associated with benzodiazepine use (Liu et al., 2010), back pain, neck pain,
arthritis/joint pain, headache/migraine and neuropathy diagnoses were used to
calculate a binary measure (yes/no) of pain (Sullivan et al., 2008). A modified version
of the Charlson Comorbidity Index (CCI; Charlson et al., 1987) was used to calculate
a measure of medical comorbidity for each year. CCI scores are calculated from
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Table 1
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Demographic and diagnostic characteristics of patients with documented PTSD and any and long-term use of benzodiazepines for 2003 and 2010.

Characteristic

Any benzodiazepine use

Long-term? benzodiazepine use

FY2003(n =4327)n (%)

FY2010(n=8901)n (%)

FY2003(n=2637)n (%) FY2010(n =5399)n (%)

Sex

Men 3848(88.9) 7638(85.8)

Women 479(11.1) 1266(14.2)
Age (year)

<35 132(3.1) 1178(13.2)

35-44 341(7.9) 1015(11.4)

45-54 1514(35.0) 1324(14.9)

55-64 1851(42.7) 4186(47.0)

>65 489(11.3) 1201(13.5)
Marital status

Married or widowed 2473(57.2) 4904 (55.1)

Separated or divorced 1480(34.2) 2966(33.3)

Never married 367(8.5) 989(11.1)

Unknown 7(0.2) 45(0.5)
VA disability (>50%) 3518(81.3) 6347(71.3)
Common substance use disorder diagnoses

Alcohol use disorders 637(14.7) 1265(14.2)

Cannabis use disorders 168(3.8) 418(4.7)

Cocaine use disorders 82(1.9) 134(1.5)

Opiate use disorders 107(2.5) 309(3. )

Other drug use disorders® 228(5.3) 538(6.0

Any common alcohol or drug disorder 774(17.9) 1657(18. 6)
Psychiatric disorder diagnoses

Depressive disorders 2505(57.9) 5729(64.3)

Bipolar disorders 459(10.6) 927(10.4)

Anxiety disorders 1064(24.6) 2661(29.9)

Psychotic disorders 396(9.2) 570(6.4)
Count of psychiatric diagnoses

None 1217(28.1) 1995(22.4)

1 2121(49.0) 4561(51.2)

>2 989(22.9) 2348(26.4)
Medical comorbidity (Charlson score)

0 2359(54.5) 4973(55.9)

1 1072(24.8) 2907(22.9)

>2 896(20.7) 1024(21.3)
Other diagnoses

Pain® 2777(64.2) 6368(71.5)

Alcohol or drug withdrawald 75(1.7) 162(1.8)

Sleep disorders® 537(12.4) 1956(22.0)
Opioid prescriptions filled®

Any use 2113(48.8) 5227(58.7)

Long-term use?® 1217(28.1) 3403(38.2)

2365(89.7) 4661 (86.3)
272(10.3) 738(13.7)
58(2.2) 447(8.3)
188(7.1) 534(9.9)
940(35.7) 825(15.3)
1134(43.0) 2794(51.8)
317(12.0) 799(14.8)
1548(58.7) 3066(56.8)
862(32.7) 1793(33.2)
225(8.5) 520(9.6)
2(0.1) 20(0.4)
2185(82.9) 4007 (74.2)
ns 322(12.2) 617(11.4) ns
: 89(3.4) 222(4.1) ns
ns 41(1.6) 62(1.2) ns
. 58(2.2) 177(3.3) "
ns 119(4.5) 282(5.2) ns
ns 407(15.4) 864(16.0) ns
1502 (57.0) 3502(64.9)
ns 294(11.2) 593(11.0) ns
671(25.5) 1632(30.3)
269(10.2) 383(7.1)
742(28.1) 1162(21.5)
1267(48.1) 2744(51.4)
628(23.8) 1463(27.1)
1429(54.2) 2826(54.2)
664(25.2) 1326(24.6)
544(20.6) 1247(23.1)
1705(64.7) 3911(72.4)
ns 25(0.9) 61(1.1) ns
320(12.1) 1142(21.2)
1372(52.0) 3407(63.1)
877(33.3) 2514(46.6)

ns, not significant.

2 Long-term use defined as >90 days with prescribed doses in the fiscal year.

b Other drug use disorder diagnoses (ICD-9-CM, sedative, hypnotic or anxiolytic 304.1x, 305.4, amphetamine and other psychostimulant 304.4x, 305.7x, hallucinogen
304.5x, 305.3x, other specified drug use 304.6x, 304.8x, 305.9x, unspecified drug use 304.9x, 305.9x).

¢ Pain diagnoses (ICD-9-CM, back pain 721.3x-721.9x, 722.2x, 722.30, 722.70, 722.80, 722.90, 722.32, 722.72,722.82,722.92,722.33,722.73, 722.83, 722.93, 724.xX, 737.1,
737.3,738.4,738.5, 739.2, 739.3, 739.4, 756.10, 756.11, 756.12, 756.13, 756.19, 805.4, 805.8, 839.2, 839.42, 846, 846.0, 847.1, 847.3, 847.2, 847.9; neck pain, 721.0x, 721.1x,
722.0x,722.31,722.71,722.81,722.91, 723.xx, 839.0, 839.1 847.0; arthritis/joint pain 710-720, 725-740; headache/migraine 346-347,307.81; and neuropathy 337.0x, 337.1,
337.2%,337.3,337.9, 356.x, 357.1-357.7, 357.8%, 357.9).

4" Alcohol and drug withdrawal diagnoses (ICD-9-CM, 291.0, 292.0).

¢ Sleep disorder diagnoses (ICD-9-CM, 307.40-307.42, 307.47, 307.48, 307.50, 780.50, 780.52, 780.55, 780.56, 780.59).

f Methadone prescriptions were limited to tablets only to exclude unit dosing received in methadone maintenance programs.

<0.05.
" <0.01.
" <0.001.

ICD-9-CM codes that identify 17 health conditions (Quan et al., 2005), with higher
scores reflecting greater severity. CCI scores were assigned to three groups: 0,

1,>2.

A coded medical facility variable, representing eight medical facility cam-
puses that comprise the VA health care system in VISN 20, was also obtained.
This variable was used in analyses to adjust for variations among medical

centers.

2.4. Analyses

Descriptive statistics were generated to compare the demographic, diagnostic,

and medication profiles of patients with any and long-term use of benzodiazepines
in 2003 and 2010. Because gender and age are consistently associated with benzo-
diazepine use, all analyses were run for men and women separately and adjusted
for age (Cunningham et al., 2010; Petitjean et al., 2007; Zandstra et al., 2002).
Annual prevalence of any and long-term use of benzodiazepines were estimated

using logistic regression models, with age modeled as a continuous variable and
year a categorical variable. Linear trends of any and long-term benzodiazepine use
over the 8-year period were tested using age-adjusted and age-specific logistic
regression models, with year modeled as a continuous variable and adjustment
for medical and psychiatric comorbidity. To explore factors potentially associ-
ated with changes in benzodiazepine use, differences in linear trends of any and
long-term use of benzodiazepines were examined using logistic regression models
which included age, medical, psychiatric and substance use disorder comorbid-
ity and their interaction terms with fiscal year. Additionally, medical facility was
included as a categorical variable to adjust for variation among facilities. Testing
for main effects of site and trends by site were beyond the scope of the study.
Because there were few women older than 65, the two oldest age groups of women
(55-64 and >65) were collapsed into one group for these analyses. Robust standard
errors were used to estimate adjusted prevalence and corresponding 95% confidence
intervals (CI). All analyses were performed using Stata version 11.0 (StataCorp.,
2007).
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Table 2

Prescription profiles among PTSD patients with any use and long-term use of benzodiazepines for 2003 and 2010.

Prescription profiles Any benzodiazepine use

Long-term?® benzodiazepine use

FY2003 (N=4327) FY2010 (N=8904) p-Value FY2003 (N=2637) FY2010 (N=5399) p-Value

Days supply (category), % ns ns

1-30 days 211 21.5

31-90 days 17.7 17.6

91-180 days 17.7 183 29.5 29.5

181-270 days 145 144 23.7 23.8

>270 days 28.4 279 46.3 46.1
Average days supply, mean (SD) 175.3(133.0) 1744 (133.2) ns 261.2(98.1) 260.8 (98.8) ns
Prescribed dose/day® (category), %

0-10mg 48.8 51.7 376 404

10-20mg 315 30.2 35.8 35.0

20-30mg 115 115 15.6 15.8

30-40mg 4.8 43 6.6 5.8

40+mg 34 23 4.5 3.1
Average prescribed doseP per day, mg, mean (SD) 15.0(11.8) 14.3(10.6) <0.001 17.1 (12.5) 16.2 (11.1) <0.01

ns, not significant; SD, standard deviation.
2 Long-term use defined as >90 days with prescribed doses in the fiscal year.

b Dose is expressed in diazepam-equivalent milligrams using conversion factors suggested from sources in the literature.

3. Results
3.1. Patient characteristics

Table 1 summarizes measured demographic and diagnostic
characteristics of patients diagnosed with PTSD and prescribed
benzodiazepines during fiscal years 2003 and 2010. Both any use
and long-term use of benzodiazepines were more common in 2010
than 2003 for women, all age groups except those aged 45-54, and
patients with co-occurring medical and depressive, anxiety, sleep
and pain disorders.

3.2. Prescription profiles

For 2003 and 2010 lorazepam and clonazepam were the most
commonly prescribed benzodiazepines followed by temazepam,
diazepam, and alprazolam. From Table 2, approximately 61% of
benzodiazepine users in 2003 and 2010 were prescribed long-term
supplies of benzodiazepines. Mean days’ supply for any and long-
term benzodiazepine use for 2003 and 2010 were stable. Prescribed
daily doses among patients with any benzodiazepine use were in
the 0-10mg diazepam equivalents range for 48.8 and 51.7% of
patients in 2003 and 2010, respectively, and greater than the typical
therapeutic range of 0-40 mg in 3.4% of patients in 2003 and 2.3%
of patients in 2010. Prescribed daily doses for the majority of long-
term benzodiazepine users fell within the 0-20 mg range, while
approximately 4.5% of long-term users in 2003 and 3.1% in 2010
received a dose exceeding 40 mg per day. From 2003 to 2010, there
was a small (<1 mg diazepam equivalent) statistically significant
decrease in the mean prescribed dose per day of benzodiazepines
for all users and long-term users.

3.3. Prevalence and overall trends in any and long-term
benzodiazepine use

The age-adjusted prevalences of any use and long-term use
of benzodiazepines are presented in Tables 3 and 4 for fiscal
years 2003-2010 among men and women with PTSD, respectively.
Among men, the age-adjusted prevalence of any benzodiazepine
use increased modestly from 25.0% (95% CI: 24.4-25.7) to 26.8%
(95% Cl: 26.2-27.3), whereas long-term use rose modestly from
15.4%(95% ClI: 14.8-15.9) to 16.4% (95% CI: 16.0-16.9). For women,
the age-adjusted prevalence of any benzodiazepine use rose from
31.2% (95% CI: 28.9-33.5) to 38.8% (95% CI: 37.1-40.5), and long-
term use increased from 17.8% (95% CI: 15.9-19.8) to 22.6%

(95% CI: 21.2-24.0). For men overall there was a small, sig-
nificant linear increase in the adjusted prevalences of any and
long-term benzodiazepine use from 2003 to 2010 after adjust-
ment for age, medical and psychiatric comorbidity [any use:
AOR=1.01 (1.01-1.02) and long-term use: AOR=1.01 (1.01-1.02)
respectively]. Among women the adjusted prevalence of any use
of benzodiazepines increased significantly from 2003 to 2010
[AOR=1.04 (1.03-1.06)], as did the adjusted prevalence of long-
term benzodiazepine use [AOR=1.05(1.03-1.07)]. Table 3 suggests
that among men, increases in any and long-term use of benzodi-
azepines were limited to those younger than 35 and those aged
55-64, whereas significant increases were seen in all age groups
among women, with the exception of those >65.

3.4. Exploratory analyses of trend differences in any and
long-term benzodiazepine use

Factors associated with changes in any use and long-term use of
benzodiazepines from 2003 to 2010 are presented in Table 5. Con-
sistent with age-specific analyses above, long-term benzodiazepine
use over the 8-year period increased more among men younger
than 35 than among men in the older age groups, with the excep-
tion of men aged 55-64. The increase in long-term benzodiazepine
use over the 8 years in men with 1 and >2 comorbid psychiatric
disorders was significantly greater than men with PTSD only. There
was also a small, linear increase in long-term benzodiazepine use
among men with alcohol use disorders only compared to those
with no substance use disorders. Results for models of any benzo-
diazepine use among other subgroups of men were largely similar
with two exceptions. A greater increase in any benzodiazepine use
was also found among men with alcohol and drug use disorders
compared to men without comorbid substance use disorders and
the increase in any benzodiazepine use among men younger than
35 was greater than all groups of men aged 45 and older. No reli-
able changes in any use and long-term use of benzodiazepines were
found among groups of women.

3.5. Concomitant use of benzodiazepines and opioid analgesics

Rates of opioid analgesics use among patients who were pre-
scribed benzodiazepines in 2003 and 2010 are shown in Table 1.
Among patients who were prescribed benzodiazepines long-term
in 2003 and 2010, any use of opioids increased from 52.0%
(50.1-53.9%) to 63.1% (61.8-64.4%), whereas long-term use of
opioids rose from 33.3% (31.5-35.1%) to 46.6% (45.2-47.9%). To



Table 3
Age-adjusted and age-specific prevalence of any and long-term benzodiazepine use among men with PTSD for 2003-2010.

N % (95% confidence interval)

All2 Ages <35P:¢ Ages 35-44P Ages 45-54 Ages 55-64P:¢ Ages >65
Any use
2003 15,337 25.0(24.4-25.7) 429 17.0(13.4-20.6) 950 21.9(19.3-25.5) 5101 25.6(24.4-26.8) 6949 25.6(24.6-26.6) 1908 25.3(23.3-27.2)
2004 17,039 25.1(24.4-25.7) 520 17.1(13.9-20.4) 1133 24.1(21.6-26.6) 4128 26.6(25.2-27.9) 9232 25.4(24.6-26.3) 2026 23.3(21.5-25.1)
2005 18,598 25.3(24.7-25.9) 966 16.7(14.3-19.0) 1310 22.7(20.4-24.9) 3256 28.2(26.6-29.7) 10856 25.8(24.9-26.6) 2210 24.7(22.9-26.5)
2006 18,877 26.0(25.4-26.6) 1259 17.6(15.4-19.7) 1487 24.5(22.4-26.7) 2546 28.4(26.7-30.2) 11352 27.1(26.2-27.9) 2233 23.8(22.0-25.5)
2007 20,914 26.7(26.1-27.3) 1831 20.6(18.8-22.5) 1729 24.8(22.7-26.8) 2579 29.0(27.3-30.8) 12112 27.9(27.0-28.6) 2663 24.4(22.8-26.0)
2008 23,702 26.3(25.7-26.8) 2786 21.1(19.6-22.6) 2023 27.0(25.1-29.0) 2750 27.2(25.5-28.8) 12988 27.8(27.0-28.6) 3155 23.2(21.7-24.6)
2009 25,503 27.3(26.8-27.8) 3572 22.3(20.9-23.6) 2331 27.6(25.8-29.4) 2856 29.4(27.7-31.0) 13092 28.8(28.0-29.5) 3651 24.8(23.4-26.2)
2010 28,634 26.8(26.2-27.3) 4597 20.9(19.7-22.1) 2839 26.1(24.4-27.7) 3187 28.2(26.6-29.7) 13235 29.4(28.6-30.2) 4776 24.0(22.8-25.2)
Long-term used
2003 15,337 15.4(14.8-15.9) 429 7.7(5.2-10.2) 950 12.6(10.5-14.7) 5101 15.9(14.9-16.7) 6949 15.8(14.9-16.7) 1908 16.6(14.9-18.3)
2004 17,039 15.7(15.2-16.2) 520 5.8(3.8-7.8) 1133 13.9(11.8-15.9) 4128 16.5(15.4-17.6) 9232 16.4(15.6-17.2) 2026 15.8(14.2-17.4)
2005 18,598 15.6(15.1-16.1) 966 4.9(3.5-6.2) 1310 12.4(10.7-14.2) 3256 17.3(16.0-18.6) 10856 16.6(15.9-17.3) 2210 16.2(14.7-17.7)
2006 18,877 16.1(15.5-16.6) 1259 5.6(4.4-6.9) 1487 12.3(10.6-14.0) 2546 17.7(16.2-19.2) 11352 17.6(16.9-18.3) 2233 16.0(14.5-17.5)
2007 20,914 16.4(15.9-16.9) 1831 7.6(6.4-8.9) 1729 12.5(10.9-14.1) 2579 18.1(16.6-19.6) 12112 18.2(17.5-18.9) 2663 15.9(14.5-17.3)
2008 23,702 16.0(15.5-16.5) 2786 8.0(7.0-9.1) 2023 13.3(11.9-14.8) 2750 15.9(14.6-17.3) 12988 18.3(17.7-19.0) 3155 15.4(14.2-16.7)
2009 25,503 16.9(16.4-17.3) 3572 9.2(8.2-10.1) 2331 14.1(12.7-15.5) 2856 17.6(16.2-19.0) 13092 19.2(18.6-19.9) 3651 16.8(15.6-18.1)
2010 28,634 16.4(16.0-16.9) 4597 7.7(6.9-8.5) 2839 13.5(12.2-14.7) 3187 17.1(15.8-18.4) 13235 19.8(19.1-20.5) 4776 16.2(15.1-17.2)
2 Adjusted for age (continuous).
b Significant linear increase in any benzodiazepine use within age group at p-value < 0.05 adjusted for medical and psychiatric comorbidity.
¢ Significant linear increase in long-term benzodiazepine use within age group at p-value < 0.05 adjusted for medical and psychiatric comorbidity.
d Long-term use defined as >90 days with prescribed doses in the fiscal year.
Table 4
Age-adjusted and age-specific prevalence of any and long-term benzodiazepine use among women with PTSD for 2003-2010.
N% (95% confidence interval)
All2 Ages <35P:¢ Ages 35-44P-¢ Ages 45-54P:¢ Ages 55-64P:¢ Ages >65
Any use
2003 1540 31.2(28.9-33.5) 255 23.1(17.9-28.3) 434 30.6(26.3-35.0) 601 34.6(30.8-38.4) 210 34.3(27.8-40.8) 40 17.5(5.2-29.8)
2004 1781 33.1(30.9-35.3) 297 26.6(21.5-31.7) 464 33.8(33.8-38.2) 706 36.0(32.4-39.5) 266 32.3(26.7-38.0) 48 27.1(14.0-40.1)
2005 1903 33.1(31.0-35.3) 347 22.5(18.1-26.9) 462 33.8(29.4-38.1) 731 37.8(34.2-41.3) 302 33.8(28.4-39.1) 61 29.5(17.7-41.3)
2006 1982 33.4(31.3-35.5) 375 25.6(21.2-30.0) 473 33.6(29.3-37.8) 742 37.5(34.2-41.3) 327 31.5(26.4-36.6) 65 38.5(26.3-50.6)
2007 2216 36.2(34.2-38.2) 402 31.3(26.8-35.9) 482 34.9(30.6-39.1) 829 37.6(34.3-40.9) 423 38.3(33.6-42.9) 80 45.0(33.9-56.1)
2008 2533 37.1(35.2-39.0) 519 26.2(22.4-30.0) 520 36.3(32.2-40.5) 924 43.4(40.2-46.6) 466 38.8(34.4-43.3) 104 31.7(22.6-40.8)
2009 2747 37.1(35.3-38.9) 607 29.3(25.7-33.0) 567 35.4(31.5-39.4) 880 43.4(40.1-46.7) 578 38.2(34.3-42.2) 115 33.9(25.1-42.7)
2010 3263 38.8(37.1-40.5) 764 28.4(25.2-31.6) 659 41.7(38.0-45.5) 996 42.8(39.7-45.8) 695 42.4(38.8-46.1) 149 35.6(27.8-43.3)
Long-term used
2003 1540 17.8(15.9-19.8) 255 9.8(6.1-13.5) 434 15.9(12.4-19.4) 601 22.7(19.6-26.3) 210 19.5(14.1-24.9) 40 5.0(-2.1-12.1)
2004 1781 17.9(16.1-19.7) 297 9.1(5.8-12.4) 464 17.5(14.0-20.9) 706 22.7(19.6-25.8) 266 16.5(12.0-21.0) 48 16 7(5.7-27.6)
2005 1903 17.4(15.7-19.1) 347 8.4(5.4-11.3) 462 17.3(13.9-20.8) 731 21.6(18.6-24.6) 302 18.9(14.4-23.3) 61 14.8(5.6-23.9)
2006 1982 18.9(17.2-20.6) 375 10. 4(7 3-13.5) 473 19.7(16.1-23.3) 742 21.6(18.6-24.5) 327 21.4(16.9-25.9) 65 21.5(11.3-31.8)
2007 2216 19.5(17.8-21.1) 402 10.7(7.7-13.7) 482 19.7(16.1-23.3) 829 22.9(20.1-25.8) 423 23.2(19.1-27.2) 80 23.8(14.2-33.3)
2008 2533 21.0(19.4-22.6) 519 11.6(8.8-14.3) 520 19.8(16.4-23.2) 924 26.3(23.5-29.1) 466 24.5(20.5-28.4) 104 16.3(9.1-23.6)
2009 2747 22.4(20.8-23.9) 607 12.9(10.2-15.5) 567 21.5(18.1-24.9) 880 28.5(25.5-31.5) 578 25.1(21.5-28.6) 115 18.3(11.1-25.4)
2010 3263 22.6(21.2-24.0) 764 12.4(10.1-14.8) 659 23.8(20.6-27.1) 996 28.2(25.4-31.0) 695 26.3(23.0-29.6) 149 18.1(11.9-24.4)

a

Adjusted for age (continuous).
Significant linear increase in any benzodiazepine use within age group at p-value < 0.05 adjusted for medical and psychiatric comorbidity.

¢ Significant linear increase in long-term benzodiazepine use within age group at p-value < 0.05 adjusted for medical and psychiatric comorbidity.
Long-term use defined as >90 days with prescribed doses in the fiscal year.
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Table 5

Trends in any and long-term benzodiazepine use among men and women with PTSD across fiscal years, 2003-2010.

Any benzodiazepine use

Long-term? benzodiazepine use

Men Women Men Women
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Main effects
Year 1.02 (1.00-1.05) 1.00 (0.96-1.05) 1.03 (1.00-1.06) 1.04 (0.97-1.11)
Age (years)
<35 1.00 (ref.) 1.00 (ref.) 1.00 (ref.) 1.00 (ref.)
35-44 1.40 (1.18-1.66)"" 1.30 (1.01-1.68)" 241 (1.88-3.07)" 1.97 (1.38-2.81)""
45-54 1.83 (1.58-2.12)"™ 1.49 (1.18-1.89)™ 343 (2.76-4.26)" 2.72 (1.95-3.80)™
55-64 1.71 (1.49-1.97)" 1.24 (0.94-1.63) 3.19 (2.58-3.94)" 2.07 (1.42-3.02)™
>65 1.45 (1.23-1.70)" 2.92 (2.32-3.66)""
Medical comorbidity (Charlson score)
0 1.00 (ref.) 1.00 (ref.) 1.00 (ref.) 1.00 (ref.)
1 1.15 (1.08-1.23)™ 1.06 (0.87-1.29) 1.14 (1.06-1.24)" 0.96 (0.76-1.20)
>2 1.35 (1.26-1.45)" 1.53 (1.18-1.98)" 1.20 (1.11-1.31)" 1.47 (1.08-1.99)
Psychiatric comorbidity (count of mental health disorders)
None 1.00 (ref.) 1.00 (ref.) 1.00 (ref.)
1 1.44 (1.35-1.54)"" 1.57 (1.26-1.97)"" 1.36 (1.27-1.47)" 1.71 (1.27-231)"
>2 2.96 (2.73-3.21)" 3.34 (2.61-4.28)™ 2.74 (2.49-3.01)™ 3.59 (2.62-4.93)™
SUD comorbidity (category)
None 1.00 (ref.) 1.00 (ref.) 1.00 (ref.) 1.00 (ref.)
Alcohol only 0.62 (0.56-0.70)"" 0.61 (0.44-0.86)" 0.51 (0.45-0.57)"" 0.71 (0.46-1.08)
Drug only 1.02 (0.89-1.16) 1.45 (0.96-2.17) 1.02 (0.88-1.20) 0.98 (0.61-1.57)
Alcohol and drug 0.56 (0.50-0.63)"" 0.91 (0.64-1.29) 0.42 (0.36-0.49)™ 0.74 (0.48-1.15)
Linear trends (across years)
Age x year
<35 1.00 (ref.) 1.00 (ref.) 1.00 (ref.) 1.00 (ref.)
35-44 0.98 (0.96-1.01) 1.02 (0.97-1.06) 0.95 (0.91-0.98)" 1.00 (0.94-1.06)
45-54 0.95 (0.93-0.97)™ 1.02 (0.98-1.06) 0.94 (0.90-0.97)™ 0.99 (0.93-1.04)
55-64 0.98 (0.95-1.00) 1.02 (0.97-1.01) 0.97 (0.94-1.01) 1.00 (0.94-1.07)
>65 0.96 (0.94-0.99)" 0.95 (0.92-0.99)"
Medical comorbidity (Charlson score) x year
0 1.00 (ref.) 1.00 (ref.) 1.00 (ref.) 1.00 (ref.)
1 1.00 (0.98-1.01) 1.02 (0.98-1.05) 1.00 (0.99-1.02) 1.04 (1.00-1.09)
>2 0.99 (0.98-1.00) 0.98 (0.94-1.03) 1.00 (0.98-1.01) 0.99 (0.94-1.05)
Psychiatric comorbidity (count of mental health disorders) x year
None 1.00 (ref.) 1.00 (ref.) 1.00 (ref.) 1.00 (ref.)
1 1.04 (1.03-1.05)™ 1.04 (1.00-1.08) 1.05 (1.03-1.06)™" 1.03 (0.98-1.09)
>2 1.04 (1.03-1.06)™ 1.04 (1.00-1.09) 1.05 (1.03-1.07)™ 1.02 (0.97-1.08)
Substance use comorbidity x year
None 1.00 (ref.) 1.00 (ref.) 1.00 (ref.) 1.00 (ref.)
Alcohol use disorder only 1.02 (1.00-1.04) 1.02 (0.96-1.09) 1.02 (1.00-1.05)" 0.99 (0.92-1.06)
Drug use disorder only 1.03 (0.99-1.04) 0.98 (0.91-1.05) 1.01 (0.99-1.04) 1.04 (0.96-1.12)
Alcohol and drug use disorder 1.03 (1.01-1.05)" 0.96 (0.90-1.03) 1.01 (0.98-1.04) 0.97 (0.90-1.05)

CI, confidence interval; OR, odds ratio.
2 Long-term use defined as >90 days with prescribed doses in the fiscal year.
" <0.05.
" <0.01.
" <0.001.

determine the likelihood of patients receiving opioids and benzo-
diazepines concomitantly, we reviewed the distribution of patients
with both opioid and benzodiazepine prescriptions. In fiscal year
2010, 87.9% of patients who were co-prescribed any opioid and
benzodiazepine, and 99.7% of patients co-prescribed long-term
use of opioids and benzodiazepines, had overlapping prescriptions
(=1 day). The mean days of overlap was 141.1 (SD=126.2) among
patients who were prescribed both opioids and benzodiazepines
and 238.3 (SD=97.9) among patients prescribed both opioids and
benzodiazepines long-term.

4. Discussion

Despite clinical guidelines and research that caution against
the use of benzodiazepines, adjusted analyses showed modest
increases over the 8-year period in the percent of patients with any
use and long-term use of benzodiazepines among both women and
men with PTSD. While a recent study (Lund et al., 2011) reported
an overall decline in any benzodiazepine use from 37% in 1999 to
31%in 2009 among VA patients with PTSD, our results suggest that

differential increases in use are seen by gender, age, and certain
high risk behaviors among patients in VISN 20 with PTSD. Of note,
the present study showed an increase in any benzodiazepine use
from 31% in 2003 to 39% in 2010 among women patients with
PTSD. The absolute number of patients with any or long term use
approximately doubled, consistent with the growth in the number
of veterans with PTSD treated in VA over these years.

Our results further suggested greater increases in long-term
benzodiazepine use among men younger than 35 and aged 55-64
and surprisingly, among women of all but the oldest age groups.
As benzodiazepines are often prescribed because of their ability
to provide rapid relief from acute distress, high rates of distress
reported among men and women returning from OEF/OIF may
account for the increase in long-term use among those under
35 (Seal et al., 2007). Results that appear to support this expla-
nation show greater increases in long-term benzodiazepine use
among men with comorbid psychiatric disorders than among men
with PTSD only and among men with comorbid alcohol use disor-
ders than among men without substance use disorders. However,
this study was unable to identify factors that accounted for the
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increase in long-term use of benzodiazepines among women. Fur-
ther research on the causes or factors associated with the rise in
long-term use of benzodiazepines may be needed to more effec-
tively manage their use among men, and especially women, treated
for PTSD.

Comparisons to previous studies of benzodiazepine use among
VA and non-VA patients with PTSD are difficult, because rates were
reported in aggregate with anxiolytics and sedative-hypnotic use
or overall without consideration of gender (Harpaz-Rotem et al.,
2008; Lund et al., 2011; Mohamed and Rosenheck, 2008). However,
overall rates of any use (23-53%) and long-term use (32%) of ben-
zodiazepines are generally higher among patients with psychiatric
disorders than without such disorders (2-6%; Liu et al., 2010; Lund
etal,, 2011; Valenstein et al., 2004; Yang et al., 2008). Thus, it is not
surprising that the estimates of any and long-term benzodiazepine
use among patients diagnosed with PTSD are considerably higher
than rates of any and long-term benzodiazepine use reported in
population based studies.

Potential risks in patients who misuse alcohol resulted in rec-
ommendations to avoid long-term use of benzodiazepines among
patients with alcohol use disorders (Lader, 2011), yet in fiscal year
2010, 1 in 10 long-term users of benzodiazepines in this sample
had a comorbid alcohol use disorder. The percentage of the sam-
ple at risk due to alcohol use likely is greater than 10% given that
unhealthy alcohol use is more prevalent than alcohol use disorders
(Saitz, 2005). This may be especially relevant to younger veterans
and service personnel who served in OEF/OIF, as the prevalence
of unhealthy alcohol use and binge drinking among this sub-
population is approximately 22 and 49%, respectively (Jacobson
etal,2008; Hawkinsetal.,2010). Thus, there remains a need to edu-
cate providers as to potential risks of long-term use among patients
with documented alcohol related problems.

Perhaps, the most striking result of the study was the high
percentage (47%) of long-term benzodiazepine users who also
received opioid medications long-term in the same year. Prior
cross-sectional studies have suggested an association between
benzodiazepine and opioid use (Morasco et al., 2010), but few pub-
lished studies have examined co-prescription of these medications
in a sample of patients with PTSD. The concomitant use of these
medications poses greater risks, as suggested by recent national
data on the involvement of opioids and benzodiazepines in poi-
soning deaths (Warner et al., 2009) and emergency department
visits (Substance Abuse and Mental Health Services Administration,
2011).

The increase in prescriptions among high risk groups suggests a
need to develop efficient strategies to systematically screen for and
monitor patients who are prescribed benzodiazepines long-term.
Such strategies could identify patients at risk for adverse outcomes
based on established criteria (e.g., suicide risk, substance use dis-
orders or problematic use of alcohol or drugs, concomitant use of
opioids or other medications, age) and facilitate periodic follow-up
to assess and evaluate the risks and benefits of long-term benzodi-
azepine therapy. As a substantial minority of patients with PTSD is
routinely prescribed benzodiazepines and information about their
efficacy or adverse events in this population is largely anecdotal at
present, randomized controlled trials are needed to evaluate the
long-term efficacy and safety of their use (Tyrer, 2010).

Our results showed little change in the mean daily dose and
days’ supply of benzodiazepines from 2003 to 2008 (Table 3) among
patients with any and long-term use. Although it is reassuring
that most patients were prescribed a dose within the therapeutic
range for benzodiazepines (0-40 mg/day), 42% of patients received
>180days’ supply of benzodiazepines, a duration of benzodiazepine
therapy that is known to increase the risk of physical depen-
dence and complications associated with discontinuation, even
on doses within the therapeutic range and for patients without

substance use disorders (Lader, 1999, 2011; Rickels et al., 1983).
Due to increased risk of adverse outcomes among older patients
who are prescribed benzodiazepines, a large subset of VA patients
may need assistance in tapering medications and managing with-
drawal symptoms within the next decade, as over two-thirds of the
patients in this study were 55 or older in fiscal year 2010.

This study has several limitations. Patients in this study were
treated in only one of 21 VISNs in the VA, and thus results may
not generalize to men and women veterans enrolled in VA care
nationally. Results also may not generalize to Veteran patients or
non-Veteran patients who receive health care outside of VA. Pre-
scription data were limited to VA outpatient pharmacy records and
would not reflect prescriptions from non-VA providers. Data reflect
availability of prescribed benzodiazepines and opioids, but no data
were available on actual use and whether it was as prescribed.
Estimates of diazepam dose equivalents presented in this study
were based on sources in the literature and thus may be impre-
cise. Despite clinical guidelines that discourage long-term use of
benzodiazepines, this study was not able to determine if such pre-
scription patterns were inappropriate or if there were indications
for long-term use. Although our models adjusted for important
demographic and clinical covariates such as age, gender, and medi-
cal, psychiatric and substance use disorder comorbidity, our results
may have been confounded by other variables not measured.

5. Conclusion

Despite nearly a decade of clinical guidelines consistently cau-
tioning against the use of benzodiazepines for the management of
PTSD symptoms, the adjusted annual prevalence of long-term ben-
zodiazepine use increased marginally among men and moderately
among women with PTSD from 2003 to 2010. In 2010, nearly 1 in
6 men and 1 in 4 women with PTSD in VISN 20 were prescribed
benzodiazepines long-term. Of note, nearly half of long-term ben-
zodiazepine users also received opioid analgesics long-term in the
same year. Since use of benzodiazepines among VA patients with
PTSD is so widespread, further research on their efficacy and the
likelihood of adverse outcomes in this population is warranted
to evaluate the harm and benefit of prescribing benzodiazepines
long-term. Results also suggest efficient monitoring strategies are
needed to identify and monitor patients at greater risk for adverse
outcomes based on concomitant use of benzodiazepines and opioid
analgesics or other risk factors. In particular, the frequent concomi-
tant prescribing of benzodiazepines and opioids deserves further
study in regard to the neuropharmacology of this combination and
its effects on chronic pain as well as its safety.
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