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ABSTRACT
Objective: To evaluate the relationships between benzodiazepine 
use and (1) health care utilization and (2) suicide risk in veterans 
diagnosed with posttraumatic stress disorder (PTSD).

Methods: This propensity-matched retrospective cohort study 
included veterans diagnosed with 1 ICD-9 code for PTSD who were 
active users of the Veterans Affairs health care system between 
January 1, 2001, and December 31, 2014. Exposure included at 
least 1 thirty-day prescription of a benzodiazepine within 1 year 
following PTSD diagnosis among patients with no recent history 
of benzodiazepine use. The primary outcomes were health care 
utilization and suicidal behavior.

Results: A total of 242,493 of 1,134,201 eligible veterans were 
included in the propensity-matched cohort, 80,831 (7.13%) of 
whom were prescribed benzodiazepines. Veterans with PTSD who 
received benzodiazepines had significantly more hospitalizations 
(incident rate ratio [IRR] = 1.27; 95% CI, 1.10–1.47) and emergency 
department (IRR = 1.16; 95% CI, 1.13–1.20), general outpatient 
(IRR = 1.19; 95% CI, 1.16–1.21), outpatient mental health (IRR = 1.49; 
95% CI, 1.41–1.57), and total mental health (IRR = 1.37; 95% CI, 1.34–
1.40) visits. Benzodiazepine users had a significantly greater risk of 
death due to suicide (hazard ratio [HR] = 2.74; 95% CI, 2.40–3.13) 
and were significantly more likely to have medically documented 
suicide attempts (HR = 1.85; 95% CI, 1.65–2.08) and suicidal ideation 
(HR = 1.57; 95% CI, 1.48–1.67).

Conclusions: Benzodiazepine users had higher rates of health 
care utilization and were more likely to attempt and complete 
suicide than patients without benzodiazepine exposure. This 
study strengthens the empirical evidence against the use of 
benzodiazepines in veterans with PTSD. Prescribers should weigh 
the benefits and risks—especially the almost 3-fold increase in 
suicide risk—when prescribing benzodiazepines in these patients.
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PTSD is a debilitating and prevalent psychiatric disorder 
among military personnel and veterans.1 As compared 

to the general population, veterans have a 2 to 3 times greater 
risk of developing PTSD.1–3 According to the US Department 
of Veterans Affairs (VA), a veteran is diagnosed with PTSD 
if he or she experiences a cluster of symptoms that have 
persisted for more than 1 month after a traumatic event and 
caused significant impairment in social, occupational, or 
other important areas of functioning.1 This cluster includes 1 
intrusion symptom (recurrent memories, recurrent dreams, 
dissociative reactions, or psychological distress), 1 avoidance 
symptom (avoidance of distressing memories or external 
reminders), 2 or more negative alterations in cognition/
mood (negative beliefs, negative emotional state, detachment 
from others, diminished interest in activities, or inability to 
experience positive emotions), and 2 or more alterations 
in arousal/reactivity (irritable behavior, hypervigilance, 
problems with concentration, or sleep disturbance).1 
Estimates on the cost of PTSD among military personnel 
due to medical care, lost productivity, and suicide range from 
$2 to $3 billion per year.4 Veterans suffering from PTSD have 
increased health care utilization and are 3 times as likely to 
experience suicidal behavior compared to veterans without 
PTSD.5–8 Data further indicate that veterans are significantly 
more likely to die by suicide than the US general population.6 
Thus, understanding modifiable risk factors for suicidal 
behavior among these patients is a major focus for the VA 
and its mental health providers.

According to the 2010 VA Clinical Practice Guidelines,9 
trauma-focused psychotherapy is the recommended first-
line treatment for PTSD; this includes cognitive processing 
therapy (CPT) and prolonged exposure (PE). While 
psychotherapy is the recommended first-line treatment for 
PTSD, pharmacotherapy is also an important treatment 
option.9. First-line recommended pharmacotherapies include 
the selective serotonin reuptake inhibitors (SSRIs) sertraline, 
paroxetine, fluoxetine, citalopram, and fluvoxamine 
and the serotonin-norepinephrine reuptake inhibitor 
(SNRI) venlafaxine.9 If none of these first-line agents are 
effective, a second-line agent is the next step of treatment.9 
Prazosin is recommended for nightmares not relieved by 
first-line medications; other second-line agents include 
mirtazapine, nefazodone, and tricyclic antidepressants (eg, 
imipramine, amitriptyline).9 Benzodiazepines, conventional 
antipsychotics, and atypical antipsychotics are not 
recommended for the treatment of PTSD.9,10 Furthermore, 
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s  ■ Understanding modifiable risk factors for suicidal 
behavior, such as benzodiazepine use, in patients with 
posttraumatic stress disorder (PTSD) is a major focus for 
the US Department of Veterans Affairs and its mental 
health providers.

 ■ Prescribers should carefully weigh the benefits and risks of 
prescribing a benzodiazepine, particularly the increased 
risk of suicide, among veterans diagnosed with PTSD.

opioids should be used cautiously, and only for a short 
duration, due to impairment of cognitive performance.9

Despite the abundance of psychotherapy and 
pharmacologic options available, delivering effective 
treatment to patients in need remains a significant challenge. 
In cases in which first- and second-line agents inadequately 
manage symptoms, providers may reach for alternative 
treatment options such as benzodiazepines in the search for 
short-term symptomatic relief. Although benzodiazepines 
can provide short-term relief for anxiety, they are not 
recommended for the treatment of PTSD, in part because 
they are not effective in treating the 4 core symptom clusters 
of PTSD.9,10 Furthermore, benzodiazepines are associated 
with worse overall symptom severity, anxiety, aggression, 
substance abuse, and social functioning.9–15 Benzodiazepines 
have also been known to cause or worsen depression, 
dissatisfaction with life, and suicidal thoughts and behaviors, 
all of which can increase the risk for suicide.9,10,15 This is 
especially problematic because veterans are already at an 
elevated risk for suicide, and depression is comorbid in 30%–
50% of patients with PTSD.9,10,15 Despite these concerns, 
benzodiazepines are still prescribed to some veterans with 
PTSD.9,10,15 Thus, the purpose of this study is to evaluate 
the potential consequences of benzodiazepine use, including 
increased health care utilization and suicide risk, in veterans 
diagnosed with PTSD.

METHODS

Study Design and Participants
This study was a retrospective analysis of veterans 

diagnosed with PTSD between January 1, 2001, and 
December 31, 2014. The study population consisted of 
veterans with PTSD who were active VA utilizers. A veteran 
was considered to be an active VA utilizer if he or she had 
at least 6 months of VA care at any point in time during the 
study time period in any inpatient or outpatient setting and 
had at least 1 visit 12 months prior to his or her first PTSD 
diagnosis. The International Classification of Diseases, Ninth 
Revision Clinical Modification (ICD-9-CM) code for PTSD 
(309.81) was used to identify veterans with PTSD. Research 
indicates that 75% of Veterans Health Administration (VHA) 
users with an ICD-9 code for PTSD also meet diagnostic 
criteria for PTSD on other validated measures.16

This study was reviewed and approved by the University 
of Utah Institutional Review Board and the Research and 
Development Committee of the VA Salt Lake City Health 

Care System. Waivers of consent and authorization were 
granted by the University of Utah Institutional Review Board 
and the Research and Development Committee of the VA 
Salt Lake City Health Care System. Study data were not 
deidentified.

Study Data
All study data were extracted from the VA’s Corporate 

Data Warehouse (CDW) and the VA/Department of Defense 
(DOD) Suicide Data Repository (SDR) and accessed through 
the VA Informatics and Computing Infrastructure (VINCI), 
which provides database management and statistical analysis 
tools within a central, secure location inside the VA firewall.17 
The CDW contains electronic health records of over 20 
million veterans from the years 2000–2015; these veterans 
have sought health care at the 1,400 VA outpatient facilities 
and 152 medical centers throughout the United States.18 
The VA/DOD SDR includes the National Death Index Plus, 
which contains all-cause mortality for all service members 
who separated from military service between the years 1979 
and 2014. It also contains a current mortality archive on all 
users of VHA services from 2000 to 2014.19

The exposed group included new users of 
benzodiazepines. Exposure was assessed in the year 
following PTSD diagnosis. Patients who received at least 
one 30-day prescription for benzodiazepines during this 
window were considered benzodiazepine users, whereas 
patients without at least one 30-day prescription during this 
time were considered nonusers. The index date was defined 
as the date of benzodiazepine prescription. The index 
date for the benzodiazepine nonusers corresponded to the 
matched benzodiazepine user’s first prescription date. The 
comparator group included VA utilizers with PTSD who did 
not receive a benzodiazepine prescription during the study 
time period. Patients were followed from index until the end 
of study or death.

The primary outcomes of interest were suicide death and 
measures of health care utilization (HCU). Outcomes were 
assessed starting at the benzodiazepine initiation date (or 
the corresponding index date for nonusers) and followed 
through a veteran’s last health care encounter or until the 
end of the study period, whichever came first. Suicide death 
was established using records contained within the VA/DOD 
SDR.19 HCU, measured over a 6-year follow-up time period, 
included hospitalizations, emergency department visits, 
general non–mental health outpatient visits, mental health 
outpatient visits, substance abuse outpatient visits, and total 
mental health outpatient visits. VA clinic codes were used to 
identify the different types of visits in the CDW.

Statistical Analysis
In observational data, treatment assignment is not 

random.20 If not accounted for, nonrandom assignment 
can lead to confounding bias if measured and unmeasured 
characteristics of individuals are associated with the 
outcome and with the probability of receiving treatment. 
Thus, statistical methods must be employed to reduce 
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confounding bias in observational studies.21 Propensity 
scores mimic a randomized controlled trial by balancing 
measured covariates across treatment and comparison 
groups, thereby making the 2 groups similar to each other, 
conditional on a set of variables that systematically differ 
between these groups.21–23 In the propensity score model, 
the recommended variable selection strategy is to include 
all variables associated with the outcomes of interest—
health care utilization and suicide—regardless of their 
association with exposure.21–23 Thus, the variables chosen 
in the propensity score for this study included demographics, 
comorbidities, and other therapies. These covariates were 
captured in the 12-month period prior to PTSD diagnosis. 
Traumatic brain injury, anxiety disorder, bipolar disorder, 
depression, alcohol abuse, opioid abuse, chronic pain, 
homelessness, smoking, and illicit drug use were identified 
using ICD-9 codes. SSRI, SNRI, prazosin, opioid, atypical 
antipsychotic, and conventional antipsychotic use were 
ascertained from medication prescription fills in the VA 
CDW. Age, sex, socioeconomic status, service percentage 
disabilities, race, and military sexual trauma (sexual assault) 
were directly identified using standard fields in the VA 
CDW. Socioeconomic status was assigned to each zip code 
based on census variables from the American Community 
Survey.24 Service disabilities were categorized according 
to the proportion of the disability that is estimated to be 
due to military service; disabilities included physical health 
conditions that were incurred or aggravated during active 
duty service. Disability ratings were categorized to low 
percentage (0–29), medium percentage (30–59), and high 
percentage (60–100).

The impact of benzodiazepine use in veterans with PTSD 
was assessed in a 1:2 propensity score–matched cohort using 
regression models. Health care visits and suicide death were 
modeled as a function of benzodiazepine use, traumatic 
brain injury, anxiety disorder, bipolar disorder, depression, 
alcohol abuse, opioid abuse, chronic pain, SSRI use, SNRI 
use, prazosin use, atypical antipsychotic use, conventional 
antipsychotic use, opioids use, sex, marital status, race, 
service percentage disabilities, age, socioeconomic status, 
smoking status, homelessness, illicit drug use, and military 
sexual trauma. Incidence rate ratios and hazard ratios were 
used to estimate the effect of benzodiazepine use on the 
outcomes of interest.

The appropriate distribution for each HCU outcome 
was chosen using modified Park tests and analyzed using 
generalized linear models; incidence rate ratios (IRRs) were 
reported for these different types of visits.25,26 The IRR can be 
interpreted as the ratio of the number of health care visits per 
population at risk among patients prescribed benzodiazepines 
to the number of health care visits per population at risk 
among patients not prescribed benzodiazepines over the 
study period.25,26 Because suicide death constitutes a time-to-
event outcome, these were estimated through hazard ratios 
from a Cox proportional hazards regression model.25,26 The 
hazard ratio (HR) is the ratio of the instantaneous rates of 
suicide among benzodiazepine users compared to nonusers 

at any point in time during the study.25,26 Numbers needed 
to harm (NNHs) for all-cause and suicide mortality were 
calculated using risk differences estimated from fully 
adjusted log binomial regression models.25,26

Sensitivity Analyses
To account for potential variability in methods of 

documentation of suicide-related outcomes, sensitivity 
analyses were conducted using a variety of methods to 
identify suicidal behavior. The VA employs a number of 
standard clinical note templates to describe and report on 
suicidal ideation and behavior. We used a combination of 
clinical note titles suggestive of suicidal behavior and ICD-9 
codes to identify suicide attempts and suicidal ideation. 
First, we searched for electronic medical record (EMR) note 
titles with the combination of terms (suicide) and (consult, 
event, attempt, flag, alert, warning, or report).18,19 Second, we 
searched for ICD-9 codes that designate suicidal behavior 
(E950–E959 for suicide attempts and v62.84 for suicidal 
ideation). Additional statistical models were constructed for 
each outcome using the alternative identification methods 
to determine the impact of outcome assessment method on 
the results.

All statistical analyses were performed using SAS V9.3 
(Cary, North Carolina) and Stata 13 (College Station, 
Texas), assuming a 2-sided α of .05. Approval for this 
study was obtained from the Institutional Review Board at 
the University of Utah and the Research & Development 
committee at the Salt Lake City VA. Approval for the use 
of the VA/DOD suicide data repository was obtained from 
the US Department of Defense Suicide Prevention Office.

RESULTS

Patients
Before propensity score matching, there were 80,832 

benzodiazepine users and 1,053,369 benzodiazepine 

Figure 1. Propensity Score–Matched Cohort Flowchart

 

Final Propensity Score Matched Cohort:
 

242,493 patients  

Step 1: Number of PTSD Patients 
before Matching with a 
Propensity Score 

80,832 benzodiazepine users and 
1,053,369 benzodiazepine nonusers
(n = 1,134,201)  

Step 2: 1:2 Propensity Score Matching 

80,831 benzodiazepine users 

161,662 benzodiazepine nonusers

Excluded: 
1 benzodiazepine user and 
891,707 benzodiazepine 
nonusers through 
matching algorithm 
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Table 1. Comparison of Baseline Covariates Between 
Benzodiazepine Nonusers and Benzodiazepine Users Before 
and After Propensity Score Matchinga

Variable
No Benzodiazepines

(n = 161,662)
Benzodiazepines

(n = 80,831)
TBI 773 (0.48) 430 (0.53)
Anxiety disorder 25,612 (15.84) 12,990 (16.07)
Bipolar disorder 4,760 (2.94) 2,627 (3.25)
Depression 13,403 (8.29) 7,094 (8.78)
Alcohol abuse 6,208 (3.84) 3,363 (4.16)
Opioid abuse 438 (0.27) 286 (0.35)
Chronic pain 1,978 (1.22) 1,105 (1.37)
SSRI 29,173 (18.27) 14,774 (18.28)
SNRI 3,626 (2.24) 2,018 (2.50)
Prazosin 1,891 (1.17) 1,099 (1.36)
Atypical antipsychotics 6,088 (3.77) 3,483 (4.31)
Conventional antipsychotics 298 (0.18) 200 (0.25)
Opioids 21,849 (13.52) 10,905 (13.49)
Male
Military sexual trauma
Homelessness
Smoking
Illicit drug use

141,788 (87.71)
1,497 (0.93)

704 (0.44)
15,910 (9.84)

1,660 (1.03)

70,563 (87.30)
792 (0.98)
326 (0.40)

8,228 (10.18)
969 (1.20)

Marital status
Divorced
Married
Single
Separated
Widowed/widower
Unknown

31,765 (19.65)
78,140 (48.34)
29,095 (18.00)

3,316 (2.05)
3,212 (1.99)

16,134 (9.98)

15,946 (19.73)
38,891 (48.11)
14,509 (17.95)

1,704 (2.11)
1,708 (2.11)
8,073 (9.99)

Race
White
Black
Others
Declined to answer/unknown

116,331 (71.96)
23,395 (14.47)

4,912 (3.04)
17,024 (10.53)

58,387 (72.23)
11,534 (14.27)

2,309 (2.86)
8,601 (10.64)

Service percentage disabilities
Low
Medium
High
Missing

94,788 (58.63)
20,900 (12.93)
28,170 (17.43)
17,804 (11.01)

47,256 (58.46)
10,449 (12.93)
14,240 (17.62)

8,886 (10.99)
Age, y

0–29
30–39
40–49
50–59
60+
Unknown

30,100 (18.62)
24,341 (15.06)
24,844 (15.37)
42,559 (26.33)
39,790 (24.61)

28 (0.02)

15,364 (19.01)
12,295 (15.21)
12,503 (15.47)
21,089 (26.09)
19,563 (24.20)

17 (0.02)
Socioeconomic status

Lowest
Low
Medium
High
Missing

36,997 (22.89)
34,022 (21.05)
28,557 (17.66)
27,489 (17.00)
34,597 (21.40)

18,438 (22.81)
17,042 (21.08)
14,307 (17.70)
13,747 (17.01)
17,297 (21.40)

aValues shown as n (%).
Abbreviations: SNRI = serotonin-norepinephrine reuptake inhibitor, 

SSRI = selective serotonin reuptake inhibitor, TBI = traumatic brain injury.

Table 2. Standardized Differences Before and After 
Propensity Score Matching

Variable

Standardized 
Difference
in Cohort

(n = 1,134,201)

Standardized 
Difference

in Matched Sample
(n = 242,493)

TBI 0.008 0.008
Anxiety disorder 0.081 0.006
Bipolar disorder 0.023 0.018
Depression 0.003 0.017
Alcohol abuse 0.088 0.016
Opioid abuse 0.017 0.015
Chronic pain 0.012 0.013
SSRI 0.015 0.006
SNRI 0.025 0.017
Prazosin 0.011 0.017
Atypical antipsychotics 0.005 0.028
Conventional antipsychotics 0.007 0.014
Opioids 0.237 0.001
Male
Military sexual trauma
Homelessness
Smoking
Illicit drug use

0.124
0.012
0.294
0.005
0.020

0.005
0.021
0.004
0.011
0.016

Marital status
Divorced
Married
Single
Separated
Widowed/widower
Unknown

0.206
0.032
0.199
0.168
0.166
0.171

0.004
0.005
0
0.001
0.002
0.017

Race
White
Black
Others
Declined to answer/unknown

0.147
0.064
0.048
0.018

0.012
0.033
0.033
0.010

Service percentage disabilities
Low
Medium
High

0.002
0.337
0.432

0.004
0.005
0.002

Age, y
0–29
30–39
40–49
50–59
60+

0.129
0.147
0.040
0.125
0.153

0.006
0.003
0.008
0.007
0.002

Socioeconomic status
Lowest
Low
Medium
High

0.034
0.026
0.018
0.004

0.002
0.001
0.001
0

Abbreviations: SNRI = serotonin-norepinephrine reuptake inhibitor, 
SSRI = selective serotonin reuptake inhibitor, TBI = traumatic brain injury.

nonusers with PTSD (a total of 1,134,201 veterans). After 1:2 
matching, 891,708 patients were excluded (1 benzodiazepine 
user and 891,707 benzodiazepine nonusers); the final 
propensity-matched cohort consisted of 242,493 veterans 
with PTSD, of whom there were 80,831 benzodiazepine 
users and 161,662 benzodiazepine nonusers (Figure 1). After 
propensity score matching, there were no large or clinically 
meaningful differences in baseline covariates (Table 1). 
All standardized differences in the matched cohort were 
close to zero, which indicated covariate balance between 
benzodiazepine users and nonusers (Table 2).

Health Care Utilization
Rates of health care utilization were higher among 

benzodiazepine users than nonusers, with the exception of 
substance abuse outpatient visits (Figure 2). On average, over 
the 6-year follow-up period, patients with benzodiazepines 
had 27% more hospitalizations (adjusted IRR 95% CI, 1.10–
1.47), 16% more emergency department visits (adjusted IRR 
95% CI, 1.13–1.20), 19% more general non–mental health 
outpatient visits (adjusted IRR 95% CI, 1.16–1.21), 49% more 
mental health outpatient visits (adjusted IRR 95% CI, 1.41–
1.57), and 37% more total mental health outpatient visits 
(adjusted IRR 95% CI, 1.34–1.40) relative to patients without 
benzodiazepines. Finally, patients with benzodiazepines had 
7% more substance abuse outpatient visits, although this was 
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Figure 3. Suicidal Behavior Hazard Ratios and 95% CIs

Figure 2. Health Care Utilization Incidence Rate Ratios and 95% CIs
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Incidence Rate Ratio and 95% CI

Hospitalizations

Emergency Department

General Non-Mental Health

Total Mental Health Outpatient

Mental Health Outpatient

Substance Abuse Outpatient

0.9 1.3 1.7 2.1 2.5 2.9 3.3

Hazard Ratio and 95% CI

All-Cause Death

Suicide as Cause of Death

Suicidal Behavior: ICD-9

Suicidal Behavior: Note Titles

Suicidal Behavior: ICD-9 or Note Titles

Suicidal Thoughts: ICD-9

Suicidal Thoughts: Note Titles

Suicidal Thoughts: ICD-9 or Note Titles

Suicidal: ICD-9

Suicide Attempt: Note Titles

Suicide Attempt: ICD-9 or Note Titles

found to be statistically insignificant (adjusted IRR 95% CI, 
0.99–1.16).

Suicide Death
Using data from the SDR, 26,841 (11.06%) of 242,493 

patients in the propensity-matched cohort died during the 
study period. Patients who received benzodiazepines were 
1.86 times more likely to die of any cause than patients 
who did not (adjusted HR 95% CI, 1.81–1.92; Figure 3). 
The number of veterans who completed suicide was 456 
(3.68%) of 12,391 benzodiazepine users and 349 (2.41%) 
of 14,481 benzodiazepine nonusers. As compared to the 
nonuser group, patients who received benzodiazepines were 
2.74 times more likely to die by suicide (adjusted HR 95% 
CI, 2.40–3.13; Figure 3). The NNH for all-cause mortality, 
15.6, means that for approximately every 16 patients with 
PTSD who receive benzodiazepines, 1 will die. The NNH 
for suicide death, 333.3, means that for approximately every 

333 patients with PTSD who receive benzodiazepines, 1 
will complete suicide. Thus, in this cohort, the number of 
preventable veteran suicides is approximately 243.

Sensitivity Analyses
Patterns of association were similar regardless of 

the outcome assessment method. Using ICD-9 codes, 
benzodiazepine users were 1.56 times more likely than 
benzodiazepine nonusers to exhibit suicidal behavior 
(adjusted HR 95% CI, 1.47–1.66), 1.52 times more likely to 
have suicidal thoughts (adjusted HR 95% CI, 1.41–1.62), and 
1.85 times more likely to attempt suicide (adjusted HR 95% 
CI, 1.64–2.07). Using EMR note titles, veterans who received 
benzodiazepines were 1.97 times more likely to exhibit 
suicidal behavior (adjusted HR 95% CI, 1.83–2.13), 1.97 
times more likely to have suicidal thoughts (adjusted HR 95% 
CI, 1.82–2.12), and 2.28 times more likely to attempt suicide 
(adjusted HR 95% CI, 1.79–2.90). Finally, using a combined 
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outcome (ICD-9 codes or EMR note titles), veterans who 
received benzodiazepines were 1.61 times more likely to 
exhibit suicidal behavior (adjusted HR 95% CI, 1.52–1.70), 
1.57 times more likely to have suicidal thoughts (adjusted 
HR 95% CI, 1.48–1.67), and 1.85 times more likely to 
attempt suicide (adjusted HR 95% CI, 1.65–2.08).

DISCUSSION

Veterans diagnosed with PTSD who received a 
benzodiazepine prescription had significantly more 
hospitalizations, emergency department visits, general 
non–mental health outpatient visits, mental health 
outpatient visits, and total mental health outpatient visits. 
Benzodiazepine users were also more likely than the 
comparator group to have medically documented suicidal 
thoughts and behaviors, as indicated by ICD-9 codes and 
electronic record note titles. Benzodiazepine users were 
1.9 times likely to die of any cause. Most importantly, 
benzodiazepine users were 2.7 times more likely to die by 
suicide than patients who did not receive benzodiazepines.

In June 2017, the VA released updated Clinical Practice 
Guidelines for the treatment of PTSD. The new guidelines 
indicate similar first-line recommended treatments 
for PTSD and an expanded list of second-line agents 
following failure of all first-line medication options.27 
Benzodiazepines and atypical antipsychotics remain on the 
list of drugs that should not be used.27 Our study supports 
these recommendations and provides further evidence for 
the potential harms in using benzodiazepines in patients 
with PTSD.

To our knowledge, this study is the first to evaluate the 
relationship between benzodiazepine use with suicide risk 
and health care utilization among veterans diagnosed with 
PTSD. While benzodiazepines can provide some treatment-
resistant patients with short-term symptomatic relief, 
their use is associated with worse overall PTSD symptom 
severity, and depression, all of which potentially increase 
risk for suicidal behavior.5–8 Veterans suffering from PTSD 
have increased health care utilization and are 3 times as 
likely to experience suicidal behavior compared to veterans 
without PTSD.5–8 However, prior to this study, little was 
known about the relationship between benzodiazepines 
and the outcomes of health care utilization and completed 
suicide. An association of benzodiazepines with health care 
utilization and suicide is consistent with existing biological 
and medical knowledge. Potential biological explanations 
for benzodiazepines’ worsening long-term outcomes 
include discontinuation symptoms that stem from decreased 
inhibition from the γ-aminobutyric acid system and 
hyperactive excitation from glutamate, disruption of normal 
stress responses, avoidance of cognitive and emotional 
processing of trauma, and worsening of underlying PTSD 
pathophysiology.10

Our study has several important strengths. The 
population consisted of a large number of veterans who were 
diagnosed with PTSD and exposed to benzodiazepines, 

which ensures adequate power. The VA treats the largest 
population of PTSD sufferers in the United States. Since the 
VA is a nationwide, integrated health system, we were able 
to follow patients across inpatient and outpatient settings 
of care, allowing for more complete follow-up. Robust data 
collected by the SDR and the use of multiple definitions 
of suicidal behavior allowed us to assess the risk of these 
outcomes with relative confidence. While comparability 
between exposed and nonexposed is difficult to achieve in a 
retrospective cohort, the existence of observable systematic 
differences between the 2 treatment groups was eliminated 
through propensity scores. In addition, this method 
preserved the exposed group, separated the analysis phase 
from the design phase, and reduced the likelihood of bias 
from iterative model building.

This study also has some notable limitations. An 
important limitation of propensity score matching is that 
it accounts for measured confounders only, and only to 
the extent that they are accurately measured. If a potential 
confounder is not measured or available, adjustments cannot 
be made. As a result, some unmeasured confounding may 
be present in this study. However, a great many proximal 
risk factors were used based on an exhaustive search of the 
literature and were included in the propensity score model. 
Of note, PTSD symptom severity was not adjusted for in 
the propensity score model. There were 2 reasons for this: 
First, there is no structured data field in the VHA that 
captures symptom severity; scales such as the Posttraumatic 
Diagnostic Scale that measure symptom severity are not 
consistently implemented. Second, severity was indirectly 
adjusted for through the inclusion of comorbidities such 
as bipolar disorder, anxiety disorder, and depression. The 
present study’s population may also limit generalizability 
to other cohorts of veterans, such as veterans who were 
diagnosed with and sought care for PTSD outside the VHA. 
Thus, the study results are not generalizable to all veterans 
with PTSD. However, veterans who did seek some care 
outside (and inside) the VA were included if they did meet 
the cohort eligibility criteria. Relatedly, patients who take 
benzodiazepines may have received this medication outside 
of the VA but not within the VA, although this limitation is 
very likely mitigated by the strong incentive for veterans to 
fill prescriptions at the VA due to the smaller copays that exist 
within the VHA than outside the VHA for most medications, 
including benzodiazepines.28 Veterans are therefore more 
likely to fill prescriptions within the VHA. While there could 
be unreliability in coding and documentation of various 
suicide risk indicators, the results of sensitivity analyses 
revealed a consistent pattern of higher rates of suicide risk 
indicators (ie, note titles, ICD-9 codes, and suicide death).

Despite these limitations, the present study provides 
critical information about the potential risks associated 
with benzodiazepine use among veterans diagnosed with 
PTSD. From a clinical perspective, these results suggest that 
prescribers should carefully weigh the benefits and risks of 
prescribing a benzodiazepine, particularly the increased risk 
of suicide, among veterans diagnosed with PTSD.
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