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ABSTRACT

Objective: To evaluate longitudinal prescription
practice trends for patients diagnosed with
posttraumatic stress disorder (PTSD) using a national
cohort of veterans who engaged in Veterans Health
Administration (VHA) care from 2009 to 2018.

Methods: Using ICD-9 and ICD-10 codes to determine
diagnoses, 1,353,416 patients diagnosed with

PTSD in VHA care were retrospectively identified

who were not diagnosed with bipolar or psychotic
spectrum disorder. Veterans were included in the
analytic sample starting in the year of their first PTSD
diagnosis for each year that they were active in VHA
care. Outpatient prescription records were examined
from 2009 to 2018 for medications that are commonly
used as recommended (selective serotonin reuptake
inhibitors [SSRIs], serotonin-norepinephrine reuptake
inhibitors [SNRIs]) or second-line/adjunctive (atypical
antipsychotics [AAPs], mirtazapine, prazosin,
trazodone, tricyclic antidepressants, and non-
benzodiazepine hypnotics) medications for PTSD.
Benzodiazepine prescriptions were also examined.

Results: From 2009 to 2018, the percentage of
patients active in VHA care who received at least
one of the examined recommended or second-
line/adjunctive medications for PTSD in a calendar
year declined by 9.0% (absolute change). The
largest absolute change in rates of prescribing

for medication classes over the last decade were
observed among SSRIs (—12.3%) and SNRIs (+6.4%).
AAP use decreased 5.4% from 2009 to 2018, with
most of this change (—4.3%) occurring from 2009 to
2013.

Conclusions: Consistent with clinical practice
guidelines, SSRIs/SNRIs were the most common
prescriptions for patients in the current study.
Reductions in the percentage of patients receiving
PTSD medications may reflect concerns regarding
effectiveness, adverse side effects, increases in access
to evidence-based psychotherapy for PTSD, and/or
symptom improvement such that medication was no
longer needed.
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P osttraumatic stress disorder (PTSD) is a debilitating mental
health condition associated with numerous biopsychosocial
consequences, including poorer physical health functioning, quality of
life, and social functioning.! Compared to civilians, military veterans
are disproportionately likely to be diagnosed with PTSD.? As a result,
the Veterans Health Administration (VHA), the largest integrated
health care system in the United States,’ has become a national leader
in providing effective treatment for PTSD. Well over 600,000 veterans
receive treatment for PTSD annually in the VHA,* and PTSD is one of
the most rapidly growing mental health disorders treated in VHA.>$
While both psychotherapy and pharmacotherapy treatments for PTSD
are available in the VHA, most veterans diagnosed with PTSD receive
pharmacotherapy treatment.””®

Pharmacotherapy treatment options for PTSD are diverse,
characterized by multiple medication classes.!? Selective serotonin
reuptake inhibitors (SSRIs) represent the most studied medication class,
and two SSRIs (sertraline and paroxetine) are the only medications to
date approved by the United States Food and Drug Administration for
the treatment of PTSD.!® Other antidepressant medications, including
serotonin-norepinephrine reuptake inhibitors (SNRIs), tricyclic
antidepressants (TCAs), and mirtazapine, may also be prescribed for
the treatment of PTSD.!! SSRIs/SNRIs are typically the most strongly
recommended pharmacotherapy treatments for PTSD, with sertraline,
paroxetine, fluoxetine, and venlafaxine being the current first-line
pharmacotherapies.'? Other antidepressant medications are options to
augment initial treatment (ie, mirtazapine) or to use if there is no response
or intolerance to first-line options (ie, TCAs).!""!3 Atypical antipsychotic
medications (AAPs) have also been widely discussed as adjunctive
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Clinical Points

B From 2008 to 2019, the proportion of veterans with
posttraumatic stress disorder (PTSD) receiving at least one
medication for PTSD symptoms declined.

B Serotonin reuptake inhibitors, which are recommended
as first-line pharmacotherapies, were the most commonly
prescribed PTSD medications in all years.

medications or as monotherapy for individuals who do
not respond to first-line interventions,'* with support for
these approaches decreasing over time.!! Other medications
may be less effective in treating PTSD globally, but may be
effective in treating specific PTSD-related sleep symptoms.
Specifically, trazodone and non-benzodiazepine hypnotics
such as zolpidem may be beneficial for treating insomnia,'
and prazosin, an a;-adrenergic antagonist, may be beneficial
in the treatment of trauma-related nightmares and sleep
disturbance.!* Although clinical practice guidelines
recommend against prescription of benzodiazepines for
those diagnosed with PTSD, an estimated 30.6% of veterans
diagnosed with PTSD were prescribed a benzodiazepine in
2009.15 Overall, selecting effective pharmacotherapy for
PTSD is a complex decision-making process, characterized
by consideration of numerous medications to best manage
diverse symptom presentations while balancing against
potential adverse side effects.

Due to the complexity of this decision-making process,
there is interest in understanding providers” prescription
practices for the treatment of PTSD. One of the most effective
ways to describe trends in PTSD prescription practices is
through retrospective analysis of longitudinal data from
national samples encompassing diverse medication classes.
With the large number of patients diagnosed with PTSD
receiving treatment in the VHA, this population represents
a natural choice for understanding PTSD prescription
practices. To date, two studies®!> have published data on
longitudinal trends in prescription practices for veterans
diagnosed with PTSD. Although the Departments of
Veterans Affairs and Defense (VA/DoD) published an
updated clinical practice guideline in 2010'¢ and 2017,
existing studies of longitudinal prescription trends have
described only 1 year of prescription data following the
publication of the 2010 guideline.® Since that time, the
results of multiple seminal randomized controlled trials
and other research reports investigating pharmacotherapy
for PTSD have also been published,® with some findings
that have had the potential to change prescribing trends
(eg, large VA multisite trials of risperidone!” and prazosin'®
that were negative). Therefore, it is important to reexamine
prescription trends among patients diagnosed with PTSD
in VHA care. The current study aimed to provide an update
of longitudinal trends in PTSD prescription practices
among VHA providers using a national cohort of patients
diagnosed with PTSD who engaged in VHA care from 2009
to 2018.

METHODS

Data Source and Patients

We obtained inpatient visit, outpatient visit, and
pharmacy data from the VHA Corporate Data Warehouse.
The study was reviewed by the Institutional Review Board of
the University of California, San Francisco, and the Research
and Development Committee of the San Francisco VA
Health Care System. Our goal was to focus on medication
use during a 10-year period from 2009 to 2018. As PTSD may
not be coded at each visit, we looked for diagnoses starting in
2006 to better capture patients with PTSD, which identified
1,454,910 patients. We identified patients who had received
at least 1 inpatient diagnosis or 2 outpatient diagnoses of
PTSD based on International Classification of Diseases,
Ninth Revision or Tenth Revision (ICD-9 or ICD-10) codes,
including ICD-9 code 309.81 or ICD-10 code F43.1. This
method has shown good agreement (79.4%) when compared
to lifetime diagnoses obtained from structured clinical
interviews.!*?® Next, we excluded patients (n=101,494) with
a diagnosis of bipolar (ICD-9: 296.0x, 296.1x, 296.4x, 296.5%,
296.6x, 296.7, 296.8x; ICD-10: F30.xx, F31.xx) or psychotic
spectrum disorder (ICD-9: 295.xx, 298.0, 298.1, 298 4, 298.8,
298.9, 293.81, 293.82, 296.24, 296.34; ICD-10: F06.0, F06.2,
F20.xx, F22, F23, F24, F25.x, F28, F29, F32.3, F33.3, F53) on
at least 1 inpatient or 2 outpatient visits, as these are specific
indications for use of antipsychotic medications and we
wanted to focus the sample on use of these medications for
treatment of PTSD. This exclusion resulted in an analytic
sample of 1,353,416 patients.

Patients were included in analyses starting in the year of
their first PTSD diagnosis, and patients whose first available
PTSD diagnosis was between 2006-2009 were eligible for
inclusion in the first year of analysis (ie, 2009). However,
as patients may have providers outside of the VA and may
transition in and out of VA care over time, we restricted our
analyses to “active” patients (ie, those with any VA inpatient
or outpatient visits in that calendar year and/or those who
filled one of the study medications in that calendar year).
Little change in the age of the cohort of veterans who were
active in VHA care was observed (see Table 1) between 2009
(mean [SD]=54.7 [15.0] years) and 2018 (mean [SD]=54.7
[16.2] years).

Medication Use

We examined outpatient prescription records in each
calendar year from 2009 to 2018 for several classes of
medications that are commonly used as recommended (SSRIs
and SNRIs) or second-line/adjunctive (AAPs, prazosin,
mirtazapine, TCAs, trazodone, and non-benzodiazepine
hypnotics) medications in PTSD as well as benzodiazepines,
which are recommended against but commonly prescribed.
SSRIs included citalopram, escitalopram, fluoxetine,
fluvoxamine, paroxetine, and sertraline. SNRIs included
desvenlafaxine, duloxetine, and venlafaxine. AAPs
included aripiprazole, clozapine, lurasidone, olanzapine,
paliperidone, quetiapine, risperidone, and ziprasidone.
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PTSD Medication Prescribing Trends From 2009 to 2018

able 1. PTSD Treatment Among Veterans Diagnosed With PTSD by Year (2009-2018)?

Absolute

Variable 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Change

Active veterans with 499,143 571,374 639,019 703,523 767,780 834,947 905,822 970,852 1,028,408 1,073,183 574,040

PTSD, n
Age, mean (SD), y 54.7(15.0) 54.6(15.2) 54.6(154) 545(15.7) 544(159) 54.2(16.1) 54.1(16.2) 54.1(16.3) 543(16.3) 54.7(16.2) 0.0
Any psychotherapy 65.2 63.5 61.8 60.2 513 47.5 472 46.5 46.2 46.2 -19.0
Any PTSD medication 67.0 65.6 64.2 62.8 61.6 60.7 60.3 59.5 58.7 58.0 -9.0
SSRIor SNRI 519 504 49.1 47.4 46.3 45.8 46.0 45.8 45.5 44.9 -7.0
SSRI 46.7 45.1 435 413 39.6 38.7 38.0 36.5 353 344 =123
Citalopram 219 21.1 19.5 143 11.0 9.5 7.7 6.2 5.2 4.5 =174
Escitalopram 0.3 0.3 0.3 0.4 0.4 0.9 29 4.1 4.7 5.2 49
Fluoxetine 84 7.8 7.7 8.0 8.0 8.0 7.7 73 7.1 6.9 -15
Fluvoxamine 0.1 0.1 0.1 0.1 0.1 0.1 <0.1 <0.1 0.1 0.1 0.0
Paroxetine 4.6 4.1 4.0 4.2 4.1 4.0 3.8 34 3.1 29 =17
Sertraline 14.6 144 154 17.7 184 18.7 18.3 17.6 17.1 16.6 2.0
SNRI 72 7.2 76 8.2 838 9.1 10.5 12.0 13.0 13.6 6.4
Duloxetine 12 12 12 13 14 15 33 54 6.8 7.6 6.4
Venlafaxine 6.1 6.1 6.5 7.0 7.5 7.8 7.6 7.0 6.6 6.3 0.2
Atypical antipsychotic 124 11.2 9.9 8.8 8.1 77 7.2 7.0 6.9 7.0 -5.4
Aripiprazole 22 2.2 2.2 20 18 1.7 15 14 15 15 -0.7
Olanzapine 0.7 0.6 0.5 0.4 0.4 0.4 0.3 03 0.4 0.4 -0.3
Quetiapine 7.7 6.6 5.6 4.9 4.5 43 4.2 4.1 4.1 4.1 -3.6
Risperidone 24 2.2 2.0 1.8 17 15 12 1.1 1.0 1.0 -14
Ziprasidone 0.4 04 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.1 -03
Tricyclic antidepressant 54 49 4.6 43 4.2 4.1 4.0 3.8 35 34 -2.0
Amitriptyline 35 3.2 3.0 28 28 27 26 25 23 22 -13
Desipramine 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 <0.1 -0.2
Imipramine 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 -0.1
Nortriptyline 1.5 14 13 13 13 13 12 12 1.1 1.1 -04
Mirtazapine 8.2 8.1 8.1 8.1 8.0 8.0 8.0 7.8 7.6 7.5 -0.7
Prazosin 7.6 8.8 10.0 1.3 12.4 135 144 14.6 14.5 14.1 6.5
Trazodone 214 20.6 19.9 19.3 19.0 19.0 188 18.2 17.5 17.1 -43
Non-benzodiazepine 1.2 1.8 11.9 11.6 10.6 9.5 8.7 7.7 6.8 6.0 -5.2
hypnotics

Eszopiclone 0.1 0.1 0.2 0.2 0.2 0.2 0.3 03 04 0.5 04
Ramelteon <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.1 0.1 0.1 0.1 0.1
Zaleplon <0.1 <0.1 <0.1 <0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Zolpidem 1.1 1.7 1.8 11.5 10.4 9.3 83 7.3 6.3 55 -5.6
Benzodiazepines 24.5 232 221 21.0 19.4 17.4 15.1 126 10.3 8.7 -15.8
Alprazolam 4.6 44 43 4.1 3.8 35 3.0 2.6 2.2 1.9 -2.7
Chlorodiazepam 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 <0.1 -0.2
Chlorazepate 8.4 8.0 7.6 7.2 6.7 6.0 5.2 4.3 35 3.0 -54
Diazepam 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -0.1
Lorazepam 35 32 3.0 2.8 2.6 23 2.0 17 13 1.1 -24
Oxazepam 6.4 6.0 5.7 54 5.0 44 3.8 3.2 26 2.2 -4.2
Temazepam 0.2 0.1 0.1 0.1 0.1 0.1 <0.1 <0.1 <0.1 <0.1 -0.2
Triazolam 44 4.0 3.8 35 3.1 2.7 2.1 1.6 12 1.0 -34

#Values shown as percentages unless otherwise noted.

Abbreviations: PTSD = posttraumatic stress disorder, SNRI=serotonin-norepinephrine reuptake inhibitor, SSRI=selective serotonin reuptake inhibitor.

TCAs included amitriptyline, desipramine, imipramine,
and nortriptyline. Non-benzodiazepine hypnotics included
zolpidem, eszopiclone, zaleplon, zopiclone, suvorexant,
tasimelteon, and ramelteon. Benzodiazepines included
alprazolam, chlordiazepoxide, clonazepam, clorazepate,
diazepam, estazolam, flurazepam, halazepam, lorazepam,
midazolam, oxazepam, prazepam, quazepam, temazepam,
and triazolam. With the exception of benzodiazepines, we
classified medications as being used by a patient in a given
calendar year if a prescription of any number of days, supply,
and dose was filled at least once.””!> For benzodiazepines,
we required a minimum of 7 days supply due to common
use for other indications (eg, prior to outpatient imaging
or procedure). Finally, we examined trends in receipt of
psychotherapy throughout the study period. Patients were
coded as having received psychotherapy if they had a VHA
visit with a corresponding psychotherapy procedure code

(ie, 90804, 90805, 90806, 90807, 90808, 90809, 90810, 90811,
90812, 90813, 90814, 90815, 90816, 90817, 90818, 90819,
90821, 90822, 90823, 90824, 90826, 90827, 90828, 90829,
90832, 90833, 90834, 90836, 90837, 90838, 90841, 90843,
90844, 90853, 90855, 90857). For additional details on
procedure codes, see Maguen and colleagues.?!

Statistical Analysis

For each calendar year from 2009 through 2018, we
calculated the proportion of active patients utilizing specific
medications and medication classes. Two medication
categories were assessed: (1) the proportion of patients
filling any prescription for a specific medication and
medication class and (2) the proportion of patients filling
a new prescription for specific medication and medication
classes, defined as not having been filled in the last 180
days. Considering our sample utilized the entire population
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Figure 1. PTSD Pharmacotherapy Among Veterans Diagnosed With PTSD by

Year (2009-2018)
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period. Each of these'trends was consistent
with changes in new prescription practices,
with new SSRI prescriptions decreasing
by 1.5% over the study period and new
SNRI prescriptions increasing by 2.3% over
the study period (Tables 1 and 2). When
evaluating SSRIs and SNRIs as a combined
class (ie, serotonin reuptake inhibitors
[SRIs]), which represents first-line
medication options for PTSD, trends were
less pronounced. Overall SRI prescriptions
reduced by 7.0% over the study period, with
new prescriptions remaining fairly constant
throughout the study period (Tables 1 and
2). Among specific medications in these
classes, citalopram showed a marked
reduction in use (-17.4%), whereas
duloxetine showed a marked increase in
use (+6.4%; Table 1).Other antidepressant
medications, including trazodone, TCAs,
and mirtazapine, had modest reductions
in use between 2009 and 2018. Trazodone
use decreased by 4.3%, with TCA use
decreasing by 2.0% and mirtazapine use
2018 decreasing by 0.7% (Table 1). Changes
in new prescriptions over time for these
medications were small, ranging from a
decrease of 0.6% (trazodone) to a decrease
of 0.1% (mirtazapine; Table 2).

Abbreviations: PTSD = posttraumatic stress disorder, SNRI=serotonin-norepinephrine

reuptake inhibitor, SSRI=selective serotonin reuptake inhibitor.

AAP, non-benzodiazepine hypnotic,
and benzodiazepine use all decreased over

of patients diagnosed with PTSD in the VHA, inferential
statistics are not reported. We conducted similar analyses
for each year stratified by gender, race, ethnicity, and service
era (veteran of Iraq and Afghanistan war vs other service
era). All changes in percentages over time are reported as
absolute changes.

RESULTS

Over the past decade, the number of patients diagnosed
with PTSD who were active in VHA care more than doubled,
reaching a total of 1,073,183 patients in 2018 (see Table 1).
However, the percentage of patients who received at least
one of the examined medications that are recommended or
second-line/adjunctive treatments for PTSD in a calendar
year declined by 9.0% over this same period of time, from
67.0% in 2009 to 58.0% in 2018. Overall prescription trends
are reported in Table 1 and Figure 1, with new medication
trends shown in Table 2.

The largest absolute change in rates of prescribing of a
medication class over the last decade was observed among
SSRIs, with the percentage of patients being prescribed an
SSRI decreasing 12.3% from 46.7% in 2009 to 34.4% in
2018 (Table 1). SNRI use increased 6.4% during this same

the study period. AAP use decreased 5.4%
from 12.4% in 2009 to 7.0% in 2018 (Table
1). A majority of this change (4.3%) took place between
2009 and 2013, the same time period in which new AAP use
decreased by 1.8% (Table 2). Very little change in new AAP
prescription was observed between 2013 and 2018 (Table
2). Non-benzodiazepine hypnotic prescriptions reduced by
almost half over the study period, from 11.2% in 2009 to
6.0% in 2018 (Table 1). Benzodiazepine use also reduced
dramatically over the study period, from 24.5% in 2009 to
8.7% in 2018 (Table 1). Reductions were observed in each
of the studied benzodiazepine medications in both overall
prescriptions and new prescriptions except for diazepam
and temazepam, which were rarely prescribed and therefore
showed no change in new prescriptions over time (Tables 1
and 2).

The overall percentage of patients who received
psychotherapy declined by 19.0% throughout the study
period from 65.2% in 2009 to 46.2% in 2018. However, first-
time receipt of psychotherapy showed less change, actually
increasing by 5.4% from 70.3% in 2009 to 75.6% in 2018.
Differences in trends based on gender, race, ethnicity, and
service era (Iraq and Afghanistan war veterans vs veterans of
other eras) are shown in Supplementary Tables 1-8. Overall,
the magnitude of differences in prescription practices based
on these characteristics was substantially smaller than
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able 2. New PTSD Treatment Among Veterans Diagnosed With PTSD by Year (2009-2018)?

Absolute

Variable 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Change

Active veterans with 499,143 571,374 639,019 703,523 767,780 834,947 905822 970,852 1,028,408 1,073,183 574,040

PTSD, n
Any psychotherapy 703 70.7 70.9 713 65.6 64.9 66.1 66.6 69.3 75.6 53
SSRI or SNRI 12.0 11.6 12.2 12.7 11.6 1.7 12.6 12.7 12.6 12.4 0.4
SSRI 10.1 9.8 10.2 10.5 9.3 9.3 9.4 8.9 8.7 8.6 -15
Citalopram 4.5 44 3.8 25 2.1 19 14 1.1 0.9 0.8 -37
Escitalopram 0.1 0.1 0.1 0.1 0.1 0.4 1.7 1.8 1.8 1.9 1.8
Fluoxetine 1.8 1.8 19 2.2 2.0 2.1 1.9 1.8 1.8 1.8 0.0
Fluvoxamine <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.0
Paroxetine 1.0 0.9 1.0 12 1.1 1.1 1.0 0.8 0.8 0.7 -0.3
Sertraline 33 3.2 4.0 5.1 45 44 4.1 4.0 3.9 38 0.5
SNRI 2.2 22 24 2.6 2.7 2.8 39 44 45 4.5 23
Duloxetine 0.4 0.4 0.4 0.4 0.4 0.4 19 2.7 29 29 2.5
Venlafaxine 1.9 1.9 2.1 23 23 24 2.1 1.8 17 1.6 -0.3
Atypical antipsychotic 44 3.9 32 2.8 2.6 25 24 25 2.5 2.6 =22
Aripiprazole 12 1.1 0.9 0.8 0.6 0.6 0.5 0.5 0.5 0.6 -0.6
Olanzapine 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.0
Quetiapine 23 1.9 1.6 14 14 14 14 14 14 14 -0.9
Risperidone 0.8 0.8 0.7 0.6 0.6 0.5 0.4 0.4 0.4 0.4 -0.4
Ziprasidone 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 -0.1
Tricyclic antidepressant 1.8 17 1.6 1.6 1.6 1.6 15 14 14 13 -0.5
Amitriptyline 12 1.1 1.1 1.0 1.0 1.0 1.0 1.0 0.9 0.9 -0.3
Desipramine 0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -0.1
Imipramine 0.1 0.1 0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -0.1
Nortriptyline 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.4 0.4 0.4 -0.2
Mirtazapine 2.8 2.9 29 2.8 2.8 2.8 29 2.8 2.7 2.7 -0.1
Prazosin 29 34 3.7 4.2 44 4.7 4.8 47 4.6 4.1 1.2
Trazodone 5.8 5.9 5.7 57 5.7 5.9 5.7 5.6 53 5.2 -0.6
Non-benzodiazepine 2.6 2.8 2.8 2.7 2.3 2.2 2.0 1.7 1.5 13 -1.3
hypnotics

Eszopiclone <0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2
Ramelteon <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.0
Zaleplon <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.0
Zolpidem 26 2.7 2.7 2.6 2.2 2.1 1.8 1.5 13 1.1 -1.5
Benzodiazepines 5.1 5.1 5.0 4.7 43 3.8 32 2.7 2.3 2.0 -3.1
Alprazolam 0.8 0.9 0.8 0.8 0.7 0.7 0.6 0.5 0.4 0.4 -04
Chlorodiazepam 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -0.1
Chlorazepate 1.5 1.5 14 1.4 12 1.1 0.9 0.7 0.6 0.6 -0.9
Diazepam <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.0
Lorazepam 0.7 0.7 0.7 0.6 0.6 0.5 0.5 0.4 0.3 0.3 -0.4
Oxazepam 14 1.4 14 13 1.2 1.1 0.9 0.8 0.7 0.6 -0.8
Temazepam <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.0
Triazolam 1.0 1.0 1.0 0.9 0.8 0.7 0.5 0.4 0.3 0.2 -0.8

2Values shown as percentages unless otherwise noted.

Abbreviations: PTSD = posttraumatic stress disorder, SNRI=serotonin-norepinephrine reuptake inhibitor, SSRI=selective serotonin reuptake inhibitor.

trends observed over time. Female veterans were prescribed
medications recommended to treat PTSD, particularly SRIs,
at a higher rate throughout the study period (Supplementary
Table 1). Prazosin was prescribed at somewhat higher rates
to racial/ethnic minority veterans in comparison to White
veterans (Supplementary Table 2). Meaningful differences
in prescription practices based on ethnicity and service era
were not observed.

DISCUSSION

The current study provides a depiction of longitudinal
trends in PTSD prescription practices among VHA providers
using a national cohort of patients diagnosed with PTSD
who engaged in VHA care between 2009 and 2018 (Figure
1). This multiyear investigation of prescription practices
in VHA care is the first since publication of the 2010
and 2017'> VA/DoD PTSD Clinical Practice Guideline.

Between 2009 and 2018, the number of veterans with a
PTSD diagnosis active in VHA care more than doubled, with
over a million patients diagnosed with PTSD and active in
VHA care in 2018. The percentage of patients receiving the
examined pharmacotherapies for PTSD decreased by 9.0%
over the study period, a shift from consistency in prescribing
practices between 1999 and 2009.'°

Medication effectiveness, ineffectiveness, and tolerability
as well as availability of alternative treatment options may
all contribute to reduction in the percentages of patients
receiving the examined medications over time. The trend of
decreased medication use may reflect successful treatment of
PTSD such that some patients no longer require medication.
However, for other patients, medications may produce
modest reductions in symptom severity rather than treat
the disorder to remission.® These PTSD medications can be
associated with adverse side effects, including sexual side
effects and metabolic side effects, which likely also contribute
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to discontinuation.”® For Some patierits, treatment gains may
not outweigh the negative side effects of PTSD medications,
resulting in medication discontinuation.

Data also suggest that patients prefer to receive
psychotherapy rather than pharmacotherapy to treat PTSD,*
and access to evidence-based psychotherapy interventions
for PTSD has increased substantially in the VHA in recent
years.?* Although we were not able to specifically assess
trends in evidence-based psychotherapy in this sample,
the number of patients receiving first-time psychotherapy
treatment in a calendar year was relatively constant over the
study period, before increasing from 2017 to 2018 (Table
2). The percentage of patients receiving any psychotherapy
declined considerably over the study period by 19.0%
(Table 1). This trend may reflect a shift toward time-limited
psychotherapies, such as the evidence-based psychotherapies
that are recommended in the clinical practice guideline.'>!¢
Therefore, an increase in patients electing to receive available
time-limited psychotherapy may contribute to fewer patients
receiving pharmacotherapy.

Consistent with earlier evaluations of prescription trends
and current clinical practice guideline reccommendations,'?
the most common prescriptions for patients in the current
study were SRIs; however, the use of SRIs did decrease by
7.0% over time. Interestingly, this trend was not precipitated
by reductions in new prescribing of SRIs, which increased
slightly over the study period. Therefore, the reduction in
SRI use over time may not be driven by changes in provider
preferences, but rather by patients discontinuing these
medications after initial prescription. Among SRIs, there
was a shift toward reduced use of SSRIs and an increased
use of SNRIs. Reductions in SSRI use were largely driven
by decreased prescribing of citalopram beginning in 2011,
which coincides with US Food and Drug Administration
warnings of QT prolongation.”> Within the SNRI class,
duloxetine showed the greatest increase in use. A substantial
increase in prescriptions of duloxetine was observed from
2014 to 2015. This increase coincides with the availability
of a generic formulation of duloxetine.”® Additionally, the
increase coincides with the release of recommendations by
the VHA for the use of duloxetine in the treatment of chronic
pain conditions.?” As chronic pain conditions are frequently
comorbid with PTSD,?® providers may be more likely to
select duloxetine as a medication option over other SRIs due
to potential benefits in the treatment of chronic pain.

Trends toward increased rates of prazosin use observed
between 1999 and 2009%!° continued, reaching a peak use
in 14.6% of veterans in 2016. From 2017 to 2018, prazosin
showed the greatest decline (-0.5%) in new prescriptions of
any medication investigated. Slowed prescription of prazosin
could reflect provider awareness of results of a large, multisite
randomized controlled trial published in early 2018'® that
found no significant differences in symptom improvement
between prazosin and placebo among veterans with PTSD.
In addition, changes to the 2017 VA/DoD PTSD Clinical
Practice Guideline'? regarding the benefits of prazosin have
increasingly dissuaded use as a primary pharmacotherapy

8,15

for PTSD. Importantly, various medication classes showed
decreases in prescribing from 2017 to 2018, and changes
in prazosin prescribing may be related to more general
trends toward reduced prescribing rather than specifically
to changes in the clinical practice guideline or results of a
randomized controlled trial. It may be particularly important
to continue to monitor longitudinal trends in prazosin use,
considering these changes in recommendations have been
more recent.

While reductions in the use of AAP medication as a
treatment for PTSD were not observed from 1999 to 2009
in a prior study,'® prescriptions decreased 5.4% during the
current study period, with the majority of change occurring
between 2009 and 2013. Quetiapine was the most commonly
prescribed AAP throughout the study period. Particularly for
patients diagnosed with PTSD, quetiapine may be prescribed
for its sedating effects.'®® A large, multisite randomized
controlled trial examining the effectiveness of risperidone
as an adjunctive medication for PTSD!” was published in
2011, in the middle of these trends. While this work could
have influence on practice, change in AAP prescription was
greater from before publication (-2.5% from 2009 to 2011)
than after publication (-1.8% from 2011 to 2013). Further,
little change in the rates of any AAP prescription or new
AAP prescriptions was observed between 2013 and 2018,
suggesting a plateau in provider behavior change that may
result from these findings. Considering the substantial
metabolic side effects and limited evidence of effectiveness,
it is particularly important for providers to be cautious in
prescribing these medications,'* and continued evaluation
of trends in prescription of AAP medication is warranted.

Benzodiazepine use declined substantially over the study
period, both in any prescription and in new prescriptions.
Trends extend the observation by Bernardy and colleagues
that benzodiazepine prescribing for patients with PTSD in
the VA decreased from 1999 to 2009.!° Benzodiazepine use
in the treatment of PTSD is contraindicated due to the lack
of evidence of benefit, potential for causing impairment
in cognitive functioning, high risk for tolerance and
dependence, and potential to inhibit PTSD recovery.!>1330
For these reasons, the continued, extensive reduction
in benzodiazepine use observed in the current study is
promising.

Only minor differences were observed in prescription
practices on the basis of gender, race, ethnicity, and service
era (Supplementary Tables 1-8). For example, prazosin use
was somewhat higher in racial minority veterans compared
to White veterans, and female veterans tended to receive
medications for PTSD (particularly SRIs) at higher rates
than their male counterparts. However, the differences in
prescription practices observed in the current study were
modest in comparison to the larger longitudinal prescription
trends, consistent with earlier investigations of differences
in prescribing practices on the basis of gender®! and service
era.’

There are numerous strengths of the current study,
including use of a large, national sample of veterans;
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identification ofprescribing trénds for new medications as
well as overall prescription trends; and the requirement that
patients be actively engaged in VHA care to be reflected in
the longitudinal trends. However, the results of the study
should be considered within the context of its limitations.
Medication use was identified based on filled prescriptions.
As a result, patients may or may not have taken these
medications. Similarly, it is unknown whether dose and/or
duration of the medications was sufficient for therapeutic
effect. We did not have any information on patient or
provider preferences, side effects, or why medications
were discontinued. While medications investigated are
recommended or commonly utilized to treat PTSD, these
medications also have alternate indications (eg, depression,
chronic pain, hypertension). As a result, medications may
have been prescribed to treat conditions other than PTSD.
Additionally, PTSD status was defined on the basis of chart
diagnoses. While this method has shown strong validity,'*

PTSD Medication Prescribing Trends From 2009 to 2018

itis possible that some patients were'misclassified. Finally,
medication use trends are highly dependent on methodology
used to identify both medications and cohort. As a result,
there may be discrepancies between medication prevalence
rates estimated in the current study and other work 31

The current study identified longitudinal trends in
prescription practices among a national sample of veterans
receiving VHA care between 2009 and 2018. While the
number of veterans diagnosed with PTSD more than doubled
during this time, the percentage of veterans who received
pharmacotherapy declined. Longitudinal trends suggest
modest changes in provider behavior over time. Overall,
medications with the strongest guideline recommendations
(ie, SSRIs, SNRIs) continued to be most often prescribed.
Future research should continue to evaluate longitudinal
trends in PTSD treatment practices and may benefit from
evaluating pharmacotherapy and psychotherapy trends
concurrently.
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Supplementary Table 1. Gender Differences in Pharmacotherapy Among Veterans Diagnosed with PTSD by Year (2009-2018)

Absolute

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Change

AnyPTSD M  66.9%  654%  64.0%  62.6% 613%  603%  59.8%  58.9%  58.0% 57.3%  -9.6%
Medication® F  69.7%  68.5%  67.4%  662%  654%  649%  655%  65.0% 645%  64.5% = -52%
SSRIorSNRI M 515%  50.0%  48.6%  46.8%  45.7%  45.0%  45.1%  44.8%  44.5%  442%  -7.3%
F  583% 57.0% 55.7%  543%  53.7%  53.7%  54.9%  54.9%  54.8%  549%  -3.4%

gsry M 46.5%  449%  432%  41.0%  393%  383%  375%  36.0% 347% 337%  -12.8%

F 494%  48.0%  462%  443%  43.0%  42.6%  42.6%  413%  40.0%  39.4%  -10.0%

sNpg M 6:8% 6.9% 7.2% 7.8% 8.3% 8.6% 9.9%  11.3%  122%  12.9% 6.1%

F 127% 12.6% 13.0% 13.6% 143% 148% 165% 182%  192%  19.9% 7.2%

Atypical M 12.5%  112%  10.0%  8.9% 8.2% 7.7% 7.2% 6.9% 6.9% 6.9% -5.6%
Antipsychotic  F  11.0%  10.1%  9.2% 8.4% 7.9% 7.6% 7.3% 7.2% 7.3% 7.6% -3.4%
Tricyclic M 5.2% 4.8% 4.4% 4.1% 4.0% 3.9% 3.8% 3.5% 3.3% 3.1% 2.1%
Antidepressant F  7.8% 7.5% 7.0% 6.8% 6.6% 6.4% 6.1% 5.9% 5.6% 5.4% -2.4%
Mirtazapine M 8.4% 8.3% 8.3% 8.3% 8.2% 8.2% 8.2% 8.0% 7.8% 7.7% -0.7%
F  5.8% 5.8% 5.7% 5.7% 5.7% 6.0% 6.1% 6.0% 5.9% 5.7% -0.1%

pragosin M 7-8% 9.0%  102%  11.5%  12.6%  13.7%  14.6% 14.8% 14.8%  14.3% 6.5%

F  53% 6.6% 7.4% 89%  10.0% 11.3% 123% 12.6% 12.6% 12.2% 6.9%

Tragodone M 21:5%  207%  199%  193%  19.0%  189% 187%  18.1%  174%  17.0% -4.5%

F  207% 199% 19.6% 192% 189%  192%  195%  189% 18.1% 18.1%  -2.6%
Non-Benzodiazepine M 11.0%  11.5%  11.7%  114%  104%  9.3% 8.5% 7.5% 6.6% 5.8% -5.2%
Hypnotic F  145%  152% 151% 14.8% 132% 115% 10.7%  9.5% 8.5% 7.4% -7.1%
Benzodiazepine M 242%  229% 218%  20.6% 191%  17.0%  147%  122% 10.0%  8.4%  -15.8%
F 285% 273% 264%  252%  23.8% 213% 18.7%  15.6% 133% 113% -172%

Abbreviations. F, Female; M, Male; PTSD, Posttraumatic Stress Disorder; SNRI, serotonin/norepinephrine reuptake inhibitor; SSRI,

selective-serotonin reuptake inhibitor.
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Supplementary Table 2. Race Differences in Pharmacotherapy Among Veterans Diagnosed with PTSD by Year (2009-2018)

Absolute

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Change
AI/AN 63.2%  62.0% 61.6% 60.1% 589% 573% 573% 56.5%  555%  55.0% -8.2%
Asian 573%  569%  56.6%  558%  55.6% 57.0% 57.0% 57.0% 56.6% 57.1% -0.2%
Any PTSD Black 66.4%  652%  63.8%  62.6% 614% 60.8% 60.7%  60.1%  59.5%  58.9% -7.5%
Medication NH/OPI  65.1%  64.3%  62.6%  62.0% 60.0% 59.7%  59.6%  589%  57.8%  56.9% -8.2%
Unknown 60.8%  589% 573% 56.1% 549% 542% 54.0% 53.5% 53.1% 53.5% -7.3%
White 68.0% 665% 651% 63.6% 624% 613% 608% 599% 59.0%  58.3% -9.7%

A/AN 48.8%  47.6% 47.0%  452% 44.0% 433% 434% 428%  42.6%  42.3% -6.5%
Asian 42.1%  41.5%  40.8%  40.4%  404%  42.5%  43.7%  44.1%  443%  45.4% 3.3%
Black 49.0% 479%  46.6% 45.1% 44.1% 44.0% 444% 44.6% 44.6%  44.6% -4.4%

SSRI or SNRI

NH/OPI  50.0%  48.3%  47.4%  46.6%  452% 45.0% 45.7% 458% 45.1% 44.6% -5.4%
Unknown 46.1%  44.5% 43.1% 41.3%  40.3% 40.0% 404% 40.5% 40.6% 41.6% -4.5%

White 534%  51.8%  503% 48.7% 47.5% 468% 469% 46.6% 463% 46.0% -7.4%

AI/AN 44.1%  43.0% 42.1% 39.7% 37.8% 363% 355% 33.6% 32.5% 31.6% -12.5%

Asian 30.5%  383% 37.7%  36.6% 358% 372% 374% 363% 354% 35.8% -3.7%

SSRI Black 46.0% 44.7% 43.0% 41.0% 395% 39.0% 384% 374% 36.1% 352% -10.8%
NH/OPI  45.7%  43.8%  42.5%  41.5% 39.5% 39.0% 38.5% 37.3% 358% 345% -11.2%
Unknown 41.8%  40.3%  38.5%  36.5%  35.0% 34.5% 339% 329% 322% 32.3% -9.5%
White 47.5%  458% 44.1% 41.8%  40.1%  39.0% 382%  36.6% 353% 343% -13.2%

AI/AN 6.6% 6.5% 6.7% 7.5% 7.9% 8.9% 10.5% 11.7% 12.7% 13.3% 6.7%

Asian 4.0% 4.2% 4.6% 5.6% 6.4% 7.4% 8.9% 10.5% 11.5% 12.2% 8.2%

SNRI Black 4.3% 4.5% 4.9% 5.6% 6.1% 6.6% 8.1% 9.6% 10.8% 11.7% 7.4%

NH/OPI 6.2% 6.0% 6.3% 7.0% 7.5% 7.9% 9.5% 10.9%  11.9%  12.4% 6.2%
Unknown  5.6% 5.5% 5.8% 6.2% 6.7% 7.0% 8.3% 9.7% 10.6%  11.5% 5.9%
White 8.2% 8.1% 8.5% 9.1% 9.7% 10.0%  114%  12.9% 13.8%  14.5% 6.3%

Atoicg | AVANILI%  9.6%  88%  80%  74%  69%  67%  62%  61%  65%  -4.6%
Antipsyehotic  ASEn 94%  92%  78%  65%  61%  60%  59%  64%  69%  73%  21%
Black  13.0% 11.5% 102%  9.0%  82%  79%  75%  73%  13%  15%  -5.5%
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Absolute

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018  Change

NH/OPI  11.5%  10.6%  9.7% 8.7% 7.8% 7.0% 6.8% 6.4% 6.5% 6.6% -4.9%

Unknown  8.9% 8.0% 7.1% 6.3% 5.8% 5.6% 5.3% 5.2% 5.3% 5.7% -3.2%

White 127%  114%  102%  9.0% 8.3% 7.8% 7.3% 7.0% 6.9% 6.9% -5.8%

AT/AN 5.5% 5.4% 4.9% 4.4% 4.4% 4.4% 4.5% 3.9% 3.6% 3.6% -1.9%

Asian 4.1% 4.3% 4.1% 3.9% 4.0% 3.7% 3.5% 3.9% 3.7% 3.5% -0.6%

Tricyclic  Black 5.5% 5.0% 4.6% 4.4% 4.2% 4.1% 4.1% 3.9% 3.7% 3.5% 2.0%
Antidepressant  NH/OPI ~ 5.2% 4.7% 4.3% 4.4% 4.1% 4.3% 4.0% 3.8% 3.7% 3.4% -1.8%
Unknown  4.4% 3.9% 3.7% 3.5% 3.4% 3.4% 3.2% 3.2% 3.0% 3.0% -1.4%

White 5.4% 5.0% 4.6% 4.4% 4.3% 4.2% 4.0% 3.8% 3.5% 3.4% -2.0%

AT/AN 6.6% 6.2% 6.2% 6.4% 6.4% 6.5% 7.0% 6.8% 6.7% 6.4% -0.2%

Asian 6.8% 6.8% 6.8% 7.2% 6.8% 7.0% 7.2% 7.3% 7.0% 7.2% 0.4%
Mirtazapine Black 9.6% 9.8% 9.9% 9.7% 9.6% 9.6% 9.7% 9.5% 9.1% 9.0% -0.6%
NH/OPI  7.5% 7.3% 7.3% 7.4% 6.8% 7.3% 7.2% 7.1% 6.4% 6.5% -1.0%
Unknown  7.0% 6.9% 6.8% 6.7% 6.5% 6.5% 6.7% 6.5% 6.4% 6.5% -0.5%

White 8.0% 7.9% 7.9% 7.8% 7.8% 7.7% 7.7% 7.5% 7.3% 7.1% -0.9%

AI/AN 9.7%  113%  12.1%  13.4% 143%  148% 152% 154% 15.0% 145%  4.8%

Asian 7.6%  102%  113%  13.1% 144% 162% 168% 17.0% 17.5% 174%  9.8%

Pragosin | Black 7.0% 8.4% 9.9%  11.5%  13.1% 148% 163% 17.0% 174% 172%  102%
NH/OPI  7.9%  102% 12.1%  13.1% 14.1% 155% 16.6% 17.0% 17.2%  16.5% 8.6%
Unknown  6.6% 7.5% 8.5% 9.9%  10.9%  11.9%  12.9% 13.3% 13.6% 14.1%  7.5%

White 7.8% 89%  10.0% 11.3%  123%  13.2% 13.8% 138% 13.6% 13.0% 5.2%

AUAN  199%  18.7%  18.4%  182% 17.8% 17.7% 172% 16.7%  163%  16.0%  -3.9%

Asian 15.9%  154%  15.7%  158%  158% 16.3%  162% 159%  15.8%  14.8%  -1.1%
Tragodone B2k 25.5%  24.8%  23.9%  229%  224% 224% 222% 212% 201% 19.6%  -5.9%
NH/OPI  20.8%  19.6%  18.9%  18.7%  17.9% 17.9% 17.3% 169% 164% 162%  -4.6%
Unknown 18.0%  17.2%  16.7%  16.5%  163%  163%  162% 158% 153%  153%  -2.7%

White  20.8%  20.0%  193%  18.7%  184%  183% 18.1% 17.6% 169% 16.6%  -4.2%
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Absolute

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018  Change

AVAN  113%  121% 12.6% 121% 109%  95%  88%  7.5%  65%  58%  -5.5%

Asian  11.9%  12.6%  12.9%  13.0% 123% 112% 10.1%  88%  8.1%  74%  -4.5%
Benzodiaz;‘i’gé Black  9.1%  9.6%  99%  98%  89%  80%  72%  65%  57%  51%  -4.0%
Hypnotics NH/OPL 115%  12.1% 12.8% 12.0% 114% 102%  94%  82%  74%  67%  -48%
Unknown  9.7%  10.3%  10.5%  104%  9.5%  85%  7.8%  7.0%  61%  55%  -42%

White  11.9%  124%  125%  122% 111% 10.0%  9.1%  8.1%  7.1%  63%  -5.6%

AUAN  22.5%  208% 20.1% 19.4% 182% 165%  14.0% 115%  93%  7.8%  -147%

Asian  17.1%  161%  159%  150% 13.7% 12.6% 11.0%  9.1%  79%  7.1%  -10.0%
Benzodiazepines  P2K  151%  142%  133% 125%  114%  100%  87%  71%  58%  49%  -102%
NH/OPI  21.8%  20.8% 19.7% 19.0% 17.4%  156% 13.4% 112%  88%  74%  -14.4%

Unknown 22.5%  21.4%  203%  19.0% 17.5%  15.6% 13.6% 114%  94%  7.5%  -15.0%

White  27.2%  25.7%  24.7%  23.5%  21.9% 197% 17.1% 144% 119% 101% -17.1%

Abbreviations. AI/AN, American Indian or Alaska Native; NH/OPI, Native Hawaiian or Other Pacific Islander; PTSD, Posttraumatic Stress

Disorder; SNRI, serotonin/norepinephrine reuptake inhibitor; SSRI, selective-serotonin reuptake inhibitor.
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Supplementary Table 3. Ethnicity Differences in Pharmacotherapy Among Veterans Diagnosed with PTSD by Year (2009-2018)

Absolute
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Change
. H/L 65.8% 64.4% 633% 62.1% 612% 60.6% 603%  59.6% 59.0% 58.2% -7.6%
Any PTSD Medication
NotH/L  67.5% 66.0% 64.6% 63.1% 61.9% 60.9% 60.5% 59.6% 58.8% 58.2% -9.3%
SSRI or SNRI H/L 512% 49.8% 48.7% 46.9%  46.5% 46.2% 46.4% 46.5% 46.4%  46.2% -5.0%
NotH/L  523% 50.7% 493% 47.6% 46.5% 459% 46.1% 458% 45.6% 45.4% -6.9%
SSRI H/L 471%  454% 44.0% 41.9% 40.7% 399% 393% 381% 36.9% 358% -11.3%
NotH/L  47.0% 453% 43.6% 41.4% 39.7% 38.7% 379% 36.5% 352% 343% -12.7%
SNRI H/L 5.7% 5.9% 6.4% 6.8% 7.7% 8.2% 9.7% 112% 123% 13.1% 7.4%
NotH/L  7.4% 7.4% 7.7% 8.3% 8.9% 9.3% 10.6% 12.1% 13.1% 13.7% 6.3%
Atypical Antipsychotic H/L 12.1% 10.7%  9.4% 8.2% 7.7% 7.2% 6.6% 6.5% 6.5% 6.5% -5.6%
NotH/L  12.6% 113% 10.1%  9.0% 8.3% 7.8% 7.3% 7.1% 7.0% 7.1% -5.6%
Tricyclic Antidepressant H/L 4.6% 4.1% 3.9% 3.7% 3.8% 3.8% 3.6% 3.5% 3.3% 3.3% -1.3%
NotH/L  5.4% 5.0% 4.6% 4.4% 4.3% 4.2% 4.0% 3.8% 3.6% 3.4% -2.0%
Mirtazapine H/L 7.6% 7.2% 7.5% 7.3% 7.4% 7.4% 7.7% 7.7% 7.5% 7.1% -0.5%
NotH/L  8.3% 8.3% 8.3% 8.2% 8.1% 8.1% 8.1% 7.9% 7.7% 7.5% -0.8%
Prazosin H/L 8.7% 10.0% 113% 13.0% 14.4% 157% 16.8% 169% 16.9% 16.5% 7.8%
NotH/L  7.6% 8.8% 9.9% 112%  123%  134% 142% 144% 144% 13.9% 6.3%
Trazodone H/L 213% 203% 19.7% 194% 19.0% 19.1% 189% 184% 17.6% 16.9% -4.4%
NotH/L  21.6% 20.8% 20.0% 194% 19.1% 19.0% 18.8% 182% 17.5% 17.2% -4.4%
Non-Benzodiazepine H/L 10.6% 12.1% 12.5% 12.8% 11.7% 10.3%  9.4% 8.4% 7.5% 6.8% -3.8%
Hypnotics  NotH/L  11.4% 11.8% 11.9% 11.6%  10.6%  9.5% 8.6% 7.7% 6.7% 5.9% -5.5%
Benzodiazepines H/L 22.4%  21.1% 202% 192% 18.0% 16.0% 13.6% 11.0%  8.8% 7.4% -15.0%
NotH/L  24.7% 23.4% 223% 21.1% 19.6% 17.6% 152% 12.7% 10.5%  8.9% -15.8%

Abbreviations. H/L, Hispanic or Latino; PTSD, Posttraumatic Stress Disorder; SNRI, serotonin/norepinephrine reuptake inhibitor;

SSRI, selective-serotonin reuptake inhibitor.
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Supplementary Table 4. Service Era Differences in Pharmacotherapy Among Veterans Diagnosed with PTSD by Year (2009-2018)

Absolute
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Change
Any PTSD OEF/OIF/OND 63.2% 61.9% 60.8% 60.0% 59.5% 59.1% 59.1% 583% 573% 563% -6.9%
Medication Not OEF/OIF/OND  67.9% 66.5% 65.2% 63.7% 62.3% 61.3% 60.8% 60.0% 59.3% 58.8% -9.1%
SSRI or SNRI OEF/OIF/OND 49.0% 47.3% 46.2% 453% 45.1% 453% 46.1% 459% 455% 449%  -4.1%
Not OEF/OIF/OND 52.6% 51.2% 49.8% 48.0% 46.7% 459% 459% 45.7% 45.6% 455% -7.1%
SSRI OEF/OIF/OND 45.0% 43.0% 41.4% 39.8% 389% 385% 383% 369% 35.6% 34.5% -10.5%
Not OEF/OIF/OND 47.1% 45.6% 44.0% 41.7% 399% 38.7% 37.8% 364% 351% 343% -12.8%
OEF/OIF/OND 6.2% 6.5% 7.1% 7.8% 8.7% 93% 10.8% 12.1% 12.9% 13.4% 7.2%
SNRI
Not OEF/OIF/OND 7.4% 7.4% 7.7% 8.3% 8.8% 9.1% 104% 11.9% 13.0% 13.7% 6.3%
Atypical OEF/OIF/OND 11.5% 10.5% 9.4% 8.5% 8.0% 7.7% 7.2% 7.0% 7.1% 71%  -4.4%
Antipsychotic Not OEF/OIF/OND 12.6% 11.3% 10.1% 8.9% 8.2% 7.7% 7.2% 6.9% 6.8% 6.9%  -5.7%
Tricyclic OEF/OIF/OND 5.0% 4.6% 4.3% 4.1% 4.3% 4.2% 4.0% 3.8% 3.6% 34%  -1.6%
Antidepressant Not OEF/OIF/OND  54%  5.0%  4.6%  4.4%  42%  41% 4.0% 3.7% 3.5%  34%  2.0%
Mirtazapine OEF/OIF/OND 7.3% 7.2% 7.1% 7.1% 7.0% 7.2% 7.3% 7.0% 6.6% 6.3%  -1.0%
P Not OEF/OIF/OND 8.4% 8.4% 8.4% 8.4% 8.3% 8.3% 8.3% 8.2% 8.1% 8.0%  -0.4%
Prazosin OEF/OIF/OND 10.3% 12.1% 13.5% 15.1% 16.5% 17.9% 18.7% 18.5% 17.9% 16.9% 6.6%
Not OEF/OIF/OND 7.1% 8.0% 9.0% 102% 11.0% 11.9% 12.6% 129% 13.1% 12.8% 5.7%
T d OEF/OIF/OND 20.0% 18.9% 18.0% 17.7% 17.7% 17.9% 17.7% 16.8% 158% 154% -4.6%
razodone
Not OEF/OIF/OND 21.8% 21.0% 20.4% 19.8% 194% 194% 192% 188% 182% 17.9% -3.9%
Non-Benzodiazepine OEF/OIF/OND 15.1% 152% 14.9% 14.1% 12.6% 11.0% 9.9% 8.7% 7.7% 6.7%  -8.4%
Hypnotics Not OEF/OIF/OND  10.4% 10.9% 11.1% 109% 10.0%  9.0% 82% 73% 64%  57% -47%
Benzodiazepines OEF/OIF/OND 17.2% 16.6% 162% 15.4% 14.5% 12.8% 10.9% 8.9% 7.3% 6.3% -10.9%
P Not OEF/OIF/OND  26.1% 24.7% 23.7% 22.6% 21.1% 19.1% 16.7% 14.1% 11.7% 9.8% -16.3%

Abbreviations. OEF/OIF/OND, Operation Enduring Freedom/Operation Iraqi Freedom/Operation New Dawn; PTSD, Posttraumatic
Stress Disorder; SNRI, serotonin/norepinephrine reuptake inhibitor; SSRI, selective-serotonin reuptake inhibitor.
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Supplementary Table 5. Gender Differences in New Prescriptions Among Veterans Diagnosed with PTSD by Year (2009-2018)

Absolute

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Change

SSRI or SNRI M 11.6% 11.3% 119% 123% 112% 112% 12.1% 12.1% 11.9% 11.8% 0.2%

F 17.0% 162% 169% 168% 16.5% 16.8% 18.0% 182% 18.0% 17.9% 0.9%

SSRI M 9.9% 9.6% 10.0%  10.3% 9.1% 9.0% 9.1% 8.5% 8.3% 8.1% -1.8%

F 13.6% 129% 13.4% 13.1% 12.6% 129% 13.0% 12.7% 12.3% 12.3% -1.3%

SNRI M 2.1% 2.1% 2.3% 2.5% 2.5% 2.6% 3.6% 4.2% 4.2% 4.2% 2.1%

F 4.2% 4.1% 4.4% 4.6% 4.8% 4.9% 6.1% 6.8% 6.8% 6.7% 2.5%

Atvpical Antinsvchotic M 4.4% 3.8% 3.2% 2.8% 2.6% 2.5% 2.4% 2.4% 2.5% 2.5% -1.9%
P psy F 4.8% 4.2% 3.7% 3.4% 3.1% 3.1% 3.0% 3.0% 3.1% 3.3% -1.5%
Tricyclic M 1.7% 1.7% 1.5% 1.5% 1.5% 1.5% 1.4% 1.3% 1.2% 1.2% -0.5%
Antidepressant F 3.3% 3.1% 3.0% 3.0% 2.8% 2.8% 2.6% 2.5% 2.5% 2.5% -0.8%
Mirtazapine M 2.8% 2.9% 2.9% 2.9% 2.8% 2.9% 2.9% 2.8% 2.7% 2.7% -0.1%

F 2.5% 2.7% 2.6% 2.5% 2.5% 2.8% 2.7% 2.7% 2.7% 2.6% 0.1%

Prazosin M 3.0% 3.4% 3.8% 4.3% 4.4% 4.7% 4.8% 4.7% 4.6% 4.1% 1.1%

F 2.3% 3.1% 3.3% 3.9% 4.2% 4.6% 4.8% 4.9% 4.7% 4.4% 2.1%

Trazodone M 5.7% 5.8% 5.6% 5.6% 5.6% 5.7% 5.6% 5.4% 5.1% 5.0% -0.7%

F 7.1% 6.9% 7.0% 6.9% 6.9% 7.1% 7.0% 6.7% 6.5% 6.7% -0.4%

Non-Benzodiazepine M 2.6% 2.7% 2.7% 2.6% 2.2% 2.1% 1.9% 1.6% 1.4% 1.3% -1.3%
Hypnotics F 3.9% 4.2% 4.0% 3.9% 3.4% 3.2% 2.9% 2.4% 2.3% 2.0% -1.9%
Benzodiazepines M 4.9% 4.9% 4.7% 4.5% 4.1% 3.6% 3.0% 2.5% 2.1% 1.8% -3.1%

F 7.8% 7.7% 7.9% 7.5% 6.9% 6.2% 5.3% 4.4% 4.0% 3.4% -4.4%

Abbreviations. F, Female; M, Male; PTSD, Posttraumatic Stress Disorder; SNRI, serotonin/norepinephrine reuptake inhibitor; SSRI,
selective-serotonin reuptake inhibitor.
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Supplementary Table 6. Race Differences in New Prescriptions Among Veterans Diagnosed with PTSD by Year (2009-2018)

Absolute

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Change

AVAN  123% 11.7% 124% 12.9% 113% 11.7% 13.1% 12.6% 13.0% 12.7% 0.4%

Asian 9.8% 10.5% 10.6% 11.5% 11.0% 11.2% 12.9% 12.9% 12.7% 13.0% 3.2%

SSRIor SNRI Bk 133% 13.3% 13.6% 13.9% 12.9% 132% 14.1% 142% 14.1% 14.2% 0.9%
NH/OPI  11.8% 113% 12.0% 12.8% 12.0% 11.8% 13.0% 12.9% 12.7% 12.7% 0.9%

Unknown 9.7%  9.7%  10.0% 10.6% 9.8%  9.7% 10.4% 10.8% 10.8% 10.4% 0.7%

White 11.9% 114% 12.0% 12.5% 11.4% 114% 124% 124% 122% 12.0% 0.1%

AUVAN  104% 10.0% 10.6% 10.7% 89%  9.4%  9.6%  9.0%  9.1%  8.7% -1.7%

Asian 8.6%  94%  93% 10.0% 92%  9.1% 10.0% 9.4%  94%  9.5% 0.9%

gspy  Black 12.0% 11.9% 12.0% 12.1% 11.0% 11.1% 11.1% 10.7% 10.3% 10.4% -1.6%
NH/OPI  10.1% 9.7%  102% 10.8% 9.9%  9.7%  99%  95%  9.1%  9.1% -1.0%

Unknown 8.4%  84%  8.6%  9.0% 81% 80% 79% 7.8% 77%  7.3% -1.1%

White 98%  94%  99% 102% 9.0% 89%  9.0% 85% 83% 8.1% -1.7%

AI/AN 23%  21%  22%  27%  27% @ 29%  42% @ 42%  45% @ 4.5% 2.2%

Asian 13%  13% 1.5% 2.0% 24% 2.6% 35% 42% 3.9% 4.1% 2.8%

oNry  Black 1.6% 1.7%  19% 21% 23%  25% 3.6% 4.1% 43%  4.4% 2.8%
NH/OPI  2.1%  1.9% 21% 24% 24% 25%  3.6% 4.1% 42%  42% 2.1%

Unknown 1.5%  1.6% 17% 19% 2.0% 21% 29%  35% 37%  3.6% 2.1%

White 25%  24%  2.6% 28%  29% 29% 4.0% 4.6% 4.6%  4.6% 2.1%

AI/AN 43%  35%  29%  2.6% @ 2.5% @ 24% 2.6% 22% 24% @ 2.8% -1.5%

Asian 3.0%  34%  2.6%  22%  21%  22%  23% 25%  3.0% 3.1% 0.1%

Atypical  Black 46%  41%  34%  3.0% 2.8% 2.8% 27% 27% 2.8%  2.9% -1.7%
Antipsychotic  NH/OPI  4.3%  3.7%  2.9%  27%  24%  22% 22% 23% 25%  2.5% -1.8%
Unknown 2.8%  2.7% 21% 19% 18% 17% 17% 17% 2.0% 2.0% -0.8%

White 45%  39%  33% 29% 2.6% 2.5% 24% 24% 2.5%  2.5% 2.0%

Trieyelic AI/AN 21%  21%  17%  15% 1.6% 19% 18% 1.5% 14% 1.4% -0.7%
Antidepressant  Asian 1.7%  1.6%  1.8%  15% 14% 12% 12% 15% 1.5%  1.4% -0.3%
Black 21%  2.0% 19% 18% 18% 1.7% 18% 1.6% 15% 1.5% -0.6%
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Absolute

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Change

NH/OPI 2.0% 1.5% 1.6% 1.7% 1.4% 1.8% 1.4% 1.4% 1.6% 1.3% -0.7%

Unknown  1.3% 1.2% 1.2% 1.2% 1.2% 1.3% 1.2% 1.2% 1.1% 1.1% -0.2%

White 1.8% 1.7% 1.6% 1.6% 1.6% 1.6% 1.5% 1.4% 1.3% 1.3% -0.5%

AI/AN 24%  25%  2.5% 25%  22%  25%  28% @ 2.6% 26%  2.4% 0.0%

Asian 2.0% 2.3% 2.3% 2.7% 2.1% 2.5% 2.5% 2.7% 2.5% 2.6% 0.6%

Mirtazapine Black 3.4% 3.6% 3.6% 3.5% 3.4% 3.6% 3.7% 3.4% 3.3% 3.3% -0.1%
NH/OPI 2.6% 2.4% 2.7% 2.6% 2.4% 2.7% 2.7% 2.8% 2.5% 2.6% 0.0%

Unknown 22%  2.1%  2.1% 22%  21%  21%  23% 2.1% 22%  22% 0.0%

White 2.7% 2.8% 2.8% 2.7% 2.7% 2.7% 2.8% 2.7% 2.6% 2.5% -0.2%

AI/AN 35%  45%  4.5% 4.8% 5.0% 52% 5.0% 5.0% 4.9%  4.6% 1.1%

Asian 2.5% 3.4% 3.5% 44%  4.5% 5.0% 5.2% 5.3% 5.3% 5.1% 2.6%

Prazosin Black 2.9% 3.5%  4.0% 4.5%  4.8% 5.4% 5.7% 5.7% 5.7% 5.3% 2.4%
NH/OPI 3.1% 39%  4.6% 4.6% 5.1% 5.1% 5.2% 5.5% 49%  4.8% 1.7%

Unknown  23%  2.7% 3.1% 3.7% 3.7% 39%  41%  42% 4.1% 3.8% 1.5%

White 3.0% 3.4% 3.7% 42%  43%  45%  45%  4.4% 4.3% 3.8% 0.8%

AI/AN 6.0% 5.6% 5.7% 5.8% 5.5% 5.8% 5.8% 5.4% 5.5% 5.3% -0.7%

Asian 42%  44%  4.9% 4.9% 5.4% 5.4% 5.2% 5.6% 5.4% 5.2% 1.0%

Trazodone Black 8.0% 8.1% 7.7% 7.6% 7.5% 7.7% 7.4% 7.1% 6.6% 6.7% -1.3%
NH/OPI 6.0% 5.7% 5.4% 6.3% 5.6% 5.9% 52% 5.3% 4.8% 5.1% -0.9%

Unknown 4.5%  4.7%  4.6% 47%  4.6%  49%  47%  4.5% 4.5%  4.4% -0.1%

White 5.4% 5.5% 5.3% 5.3% 5.3% 5.4% 5.4% 52% 49%  4.8% -0.6%

AI/AN 2.5% 3.1% 2.9% 3.0% 2.3% 2.3% 2.2% 1.6% 1.5% 1.4% -1.1%

Asian 25%  27%  2.5% 31%  29%  29%  28% @ 23% 2.1% 1.9% -0.6%
Non-Benzodiazepine Black 2.0% 2.2% 2.3% 2.4% 2.0% 1.9% 1.7% 1.5% 1.3% 1.2% -0.8%
Hypnotics  NH/OPI 2.4% 3.1% 3.0% 28%  28%  25% 22%  2.0% 1.8% 1.7% -0.7%
Unknown  2.2% 2.3% 2.3% 2.4% 1.9% 1.9% 1.6% 1.3% 1.3% 1.1% -1.1%

White 2.9% 3.0%  2.9% 28%  24%  22%  2.0% 1.8% 1.6% 1.4% -1.5%
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Absolute

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Change

AI/AN 52%  4.9% 5.1% 49%  4.3% 3.9% 3.2% 2.7% 2.2% 2.0% -3.2%

Asian 4.1%  4.1% 5.3% 43%  4.2% 3.7% 31%  2.9% 24%  22% -1.9%

Black 3.3% 3.4% 3.3% 3.1% 2.8% 2.5% 2.1% 1.7% 1.4% 1.3% -2.0%

Benzodiazepines  NH/OPI 48%  47%  4.8% 4.7% 3.8% 37%  28%  2.5% 1.9% 1.8% -3.0%
Unknown 42%  4.4%  4.2% 3.9% 3.7% 3.3% 2.8% 2.3% 2.0% 1.5% -2.7%

White 5.6% 5.6% 5.4% 52%  48%  42% 3.6% 3.0% 2.6% 2.3% -3.3%

Abbreviations. AI/AN, American Indian or Alaska Native; NH/OPI, Native Hawaiian or Other Pacific Islander; PTSD, Posttraumatic
Stress Disorder; SNRI, serotonin/norepinephrine reuptake inhibitor; SSRI, selective-serotonin reuptake inhibitor.
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Supplementary Table 7. Ethnicity Differences in New Prescriptions Among Veterans Diagnosed with PTSD by Year (2009-2018)

Absolute
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Change

H/L 12.6% 129% 133% 13.6% 13.0% 13.1% 13.9% 144% 143% 14.1% 1.5%

SSRI or SNRI
NotH/L 12.0% 11.6% 122% 12.7% 11.5% 11.6% 12.6% 12.6% 12.5% 12.4% 0.4%
SSRI H/L 11.2% 11.3% 11.5% 11.7% 10.7% 10.8% 10.8% 10.7% 10.3% 10.1% -1.1%
Not H/L 10.1% 9.8% 10.2%  10.5% 9.3% 9.2% 9.3% 8.8% 8.6% 8.5% -1.6%
SNRI H/L 1.7% 2.0% 2.2% 2.3% 2.7% 2.8% 3.8% 4.4% 4.7% 4.7% 3.0%

NotHL  2.3% 2.2% 2.4% 2.7% 2.7% 2.8% 3.9% 4.4% 4.5% 4.5% 2.2%

Atypical ~ H/L 44%  38%  31%  27%  2.6%  25% @ 23%  25% @ 2.6% @ 2.7% -1.7%
Antipsychotic Not H/L  4.4% 3.9% 3.2% 2.9% 2.6% 2.6% 2.4% 2.5% 2.6% 2.6% -1.8%

Tricyclic H/L 1.8% 1.5% 1.6% 1.5% 1.5% 1.6% 1.6% 1.4% 1.5% 1.5% -0.3%
Antidepressant Not H/L  1.9% 1.8% 1.6% 1.6% 1.6% 1.6% 1.5% 1.4% 1.4% 1.3% -0.6%

H/L 2.6% 2.6% 2.9% 2.7% 2.8% 2.9% 3.0% 3.0% 2.9% 2.7% 0.1%

Mirtazapine
Not HL  2.8% 2.9% 2.9% 2.9% 2.8% 2.9% 2.9% 2.8% 2.7% 2.7% -0.1%
Prazosin H/L 3.3% 3.9% 4.4% 4.8% 5.3% 5.5% 5.7% 5.6% 5.6% 5.1% 1.8%
Not HL  2.9% 3.4% 3.7% 4.2% 4.3% 4.6% 4.7% 4.6% 4.5% 4.1% 1.2%
Trazodone H/L 5.9% 6.2% 6.3% 6.4% 6.3% 6.5% 6.4% 6.3% 6.0% 5.9% 0.0%

NotH/L  5.9% 5.9% 5.7% 5.7% 5.6% 5.8% 5.7% 5.5% 52% 5.2% -0.7%

Non-Benzodiazepine H/L 2.4% 2.9% 3.0% 3.2% 2.7% 2.5% 2.2% 2.0% 1.8% 1.7% -0.7%
Hypnotics  Not H/L  2.7% 2.8% 2.8% 2.7% 2.3% 2.1% 1.9% 1.7% 1.5% 1.3% -1.4%

H/L 5.1% 52% 4.9% 4.8% 4.4% 4.0% 3.1% 2.7% 2.2% 1.9% -3.2%

Benzodiazepines
Not HL  5.1% 5.1% 5.0% 4.7% 4.3% 3.8% 3.3% 2.7% 2.3% 2.0% -3.1%

Abbreviations. H/L, Hispanic or Latino; PTSD, Posttraumatic Stress Disorder; SNRI, serotonin/norepinephrine reuptake inhibitor;
SSRI, selective-serotonin reuptake inhibitor.
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Supplementary Table 8. Service Era Differences in New Prescriptions Among Veterans Diagnosed with PTSD by Year (2009-2018)

Absolute

2009 2010 2011 2013 2014 2015 2016 2017 2018  Change
SSRI or SNRI OEF/OIF/OND 13.8% 14.0% 14.6% 15.0% 144% 148% 158% 159% 15.7% 1.9%
Not OEF/OIF/OND 11.6% 11.0% 11.6% 12.0% 10.7% 10.5% 113% 11.3% 112% -0.4%
SSRI OEF/OIF/OND 12.0% 12.1% 12.4% 12.6% 11.8% 12.1% 122% 11.8% 11.5%  -0.5%
Not OEF/OIF/OND  9.7% 93% 97% 99% 85% 83% 83% 77% 715% -2.2%
SNRI OEF/OIF/OND 23%  25%  27% 3.0% 32% 34% 45% 50% 5.1% 2.8%
Not OEF/OIF/OND  2.2% 2.1% 23% 25% 25% 26% 3.6% 42% 42% 2.0%
Atypical OEF/OIF/OND 48% 4.6% 38% 35% 32% 32% 3.1% 3.1% 32% -1.6%
Antipsychotic  Not OEF/OIF/OND  4.3%  3.7%  3.0%  2.6%  24% 23% 2.1% 22%  2.3% -2.0%
Tricyclic OEF/OIF/OND 2.0% 2.0% 1.9% 1.8% 1.9% 1.9% 1.8% 1.7% 1.7% -0.3%
Antidepressant  Not OEF/OIF/OND  1.8%  1.7%  1.6% 1.5% 1.5% 1.5% 1.4% 1.3% 1.2% -0.6%
Mirtazapine OEF/OIF/OND 29% 29% 3.0% 3.1% 3.0% 32% 33% 3.1% 29% 0.0%
Not OEF/OIF/OND 28% 2.8% 28% 28% 27% 27% 28% 27% 2.6% -0.2%
Prazosin OEF/OIF/OND 39% 48% 52% 58%  6.1% 65% 6.7%  6.6%  6.4% 2.5%
Not OEF/OIF/OND  2.7% 3.1% 33% 38% 38% 40% 40% 39% 3.8% 1.1%
Trazodone OEF/OIF/OND 62% 65% 64% 6.6% 65% 68% 6.6% 64%  6.1% -0.1%
Not OEF/OIF/OND  58%  57% 55% 55% 54% 55% 54% 52% 49% -0.9%
Non-Benzodiazepine OEF/OIF/OND 29% 35% 3.6% 35% 3.0% 28% 25% 22% 2.0% -0.9%
Hypnotics  Not OEF/OIF/OND  2.6%  2.6% 2.6% 2.5%  2.1% 1.9% 1.7% 1.5% 1.3% -1.3%
. . OEF/OIF/OND 44% 48% 49% 47% 43% 38% 32% 26% 22% -2.2%

Benzodiazepines

Not OEF/OIF/OND  52% 51% 50% 47% 43% 38% 32% 27% 24% -2.7%

Abbreviations. OEF/OIF/OND, Operation Enduring Freedom/Operation Iraqi Freedom/Operation New Dawn; PTSD, Posttraumatic
Stress Disorder; SNRI, serotonin/norepinephrine reuptake inhibitor; SSRI, selective-serotonin reuptake inhibitor.
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