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Abstract

We sought to develop a quality standard for the delivery of psychotherapy for posttraumatic stress
disorder (PTSD) that is both consistent with the underlying evidence supporting psychotherapy as
a treatment for PTSD and associated with the best levels of symptom improvement. We quantified
psychotherapy receipt during the initial year of PTSD treatment in a 10-year national cohort of
Department of Veterans Affairs (VA) users who completed patient-reported outcome measurement
as part of routine practice. We added progressively stringent measurement requirements. The most
stringent requirement was associated with superior outcomes. Quality of psychotherapy for PTSD
in the VA improved over time.
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Posttraumatic stress disorder (PTSD) is a mental health condition that may follow exposure
to a traumatic event (American Psychiatric Association, 2013). Symptoms include
reexperiencing the trauma, avoidance of reminders of the trauma, arousal, and negative
cognitions. PTSD affects approximately 6% of the United States (US) population during
their lifetime (Goldstein et al., 2016; Pietrzak, Goldstein, Southwick, & Grant, 2011). Rates
are higher in combat or military-exposed populations such as veterans who use health
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services provided by the US Department of Veterans Affairs (VA; Holowka et al., 2014;
Shiner, Drake, Watts, Desai, & Schnurr, 2012). The VA has implemented multiple effective
treatments for PTSD, including two specific evidence-based psychotherapy (EBP) protocols
(Karlin & Cross, 2014): Cognitive Processing Therapy (CPT) and Prolonged Exposure (PE).
CPT is comprised of twelve weekly 60-minute sessions of cognitive therapy, during which
veterans address maladaptive thoughts associated with their worst traumatic event (Patricia
A. Resick, Monson, & Chard, 2017). CPT can be administered either in an individual
therapy format or a group format (P. A. Resick et al., 2015). PE consists of nine to twelve
weekly 90-minute sessions of trauma-associated imaginal and in-vivo exposures
administered in an individual therapy format (Foa, Hembree, & Rothbaum, 2007). Research
trials of CPT and PE have resulted in statistically significant and clinically meaningful
improvement in veterans’ PTSD symptoms (Haagen, Smid, Knipscheer, & Kleber, 2015).
The VHA Uniform Mental Health Services Package mandated the availability of these
treatments in VHA clinics beginning in 2008 (Kussman, 2008).

Measuring the implementation of EBPs for PTSD has been a challenge. Single-site studies
have used labor-intensive chart review to identify psychotherapy notes indicating the
provision of EBPs (Hundt et al., 2015; Kehle-Forbes, Meis, Spoont, & Polusny, 2016; Lamp,
Maieritch, Winer, Hessinger, & Klenk, 2014; Lu, Plagge, Marsiglio, & Dobscha, 2016;
Mott, Mondragon, et al., 2014; Mott, Stanley, Street, Grady, & Teng, 2014; Shiner, Bateman,
etal., 2012). Studies attempting to measure implementation of EBPs for PTSD nationally
have relied on use of psychotherapy procedural codes (Cully et al., 2008; Mott, Hundt,
Sansgiry, Mignogna, & Cully, 2014), with some assumptions about how the number and
timing of encounters indicate that an EBP could have been delivered (Seal et al., 2010;
Spoont, Murdoch, Hodges, & Nugent, 2010). For example, Spoont et al. (2010) measured
whether patients had at least eight encounters associated with a psychotherapy procedural
code over the course of 6 months (Spoont et al., 2010), while Seal et al. (2010) determined
whether those encounters occurred over the course of 15 weeks (Seal et al., 2010). However,
assumptions about the use of psychotherapy procedural codes may be incorrect, as these
codes are not protocol-specific.

We have performed three studies using automated natural language processing (NLP) of
psychotherapy notes to bridge the gap between laborious chart review and efficient but
potentially inaccurate use of psychotherapy procedural codes. NLP is a method to abstract
information from large unstructured bodies of note text (Meystre, Savova, Kipper-Schuler, &
Hurdle, 2008). Our general approach has been to use machine learning to train a computer to
mimic the judgments of expert clinicians in classifying clinical notes (Hripcsak & Wilcox,
2002); in our case, practicing therapists classify whether a psychotherapy note describes the
provision of an EBP for PTSD. In our initial (single-site) study, we found that in 43% of
encounters with psychotherapy procedural codes, the associated notes described services
other than psychotherapy, such as intakes, psychological testing, and case management
services (Shiner, D’ Avolio, et al., 2012). This raised concerns about the accuracy of
psychotherapy procedural codes. In our second (regional) study of 1,924 patients enrolling
in six specialized outpatient PTSD clinics, patients had a mean of 9.1 encounters with
psychotherapy procedural codes over their initial six months of treatment, but only 0.4 of
these were EBP sessions (Shiner et al., 2013). Importantly, 6.1% (n=121) patients received
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at least one EBP session. This showed both that having a given number of encounters was
not a proxy for receiving EBP and that it is possible to measure EBP delivery with an
automated NLP-based classifier. In our third (national) study of 255,933 Iraq and
Afghanistan Veterans, we found that 20.2% (n=51,852) received at least one EBP session
over a median of 4.1 years of observation (Maguen et al., 2018). This showed we could
efficiently apply an automated NLP-based classifier to a large national population. However,
in focusing on Iraq and Afghanistan Veterans, this study examined only a subset of VA
patients with PTSD. Additionally, this work did not examine the adequacy of treatment for
patients who received EBP.

Donabedian (1997) proposed a framework for measuring healthcare quality that divides
measures into domains of structure, process, and outcome (Donabedian, 1997). In
Donabedian’s model, a quality measure assessing whether patients with PTSD received an
EBP would fall under the process domain. Such process measures would allow healthcare
teams to assess the effectiveness of their efforts to improve the quality of care that they
deliver. For example, staff members at a VA mental health clinic trying to increase the
number of patients who receive EBP for PTSD might use such a process measure to
understand whether their improvement intervention has worked. However, this model is
predicated upon the validity of the quality measure. Chassin, Loeb, Schmaltz, and Wachter
(2010) proposed that to be valid, a quality measure must capture whether an evidence-based
care process has actually been provided. In the case of EBP for PTSD, the receipt of at least
one session is an insufficient measure of quality because the studies establishing the efficacy
of EBP for PTSD typically require multiple weekly sessions delivered by the same therapist
over several months. Therefore, now that we can classify whether encounters associated with
psychotherapy procedural codes include the provision of EBP, the next step is to examine the
effect of increased measurement requirements designed to better approximate the evidence-
based care process.

This study expands our work to all veterans who initiated PTSD care in VA from 2004
through 2013. This was a time of intense demographic change (Hermes, Rosenheck, Desali,
& Fontana, 2012; Rosenheck & Fontana, 2007) and resource reallocation (\Wagner, Sinnott,
& Siroka, 2011) in VA, with a national focus on improving the capacity of the VA mental
health treatment system to deliver evidence-based treatments (Karlin & Cross, 2014; Rosen
et al., 2016). Our objectives were to: (1) measure the delivery of EBPs for PTSD to a
national cohort of Veterans from diverse service eras; (2) determine longitudinal trends in
EBP for PTSD delivery according to potential quality measures; and (3) determine whether
quality measures that more stringently reflect the evidence supporting EBPs are associated
with superior outcomes. While the VA has operationalized an EBP reporting strategy that
leverages therapist-completed medical record templates (Sripada, Bohnert, Ganoczy, &
Pfeiffer, 2018), our prior work has shown that uptake of the templates has lagged therapist-
reported use of EBPs (Shiner, Leonard Westgate, et al., 2018). As efforts to incentivize the
use standardized reporting tools such as templates are implemented (Sripada, Pfeiffer,
Rauch, Ganoczy, & Bohnert, 2018), we feel that our work leveraging historical data will be
informative to the VA and other large healthcare systems as they look to leverage these
diverse data sources to develop valid quality measures to help drive improvement (Brown,
Scholle, & Azur, 2014; Hepner et al., 2016).
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Data Source

Patients

We used the VA corporate data warehouse (CDW) to identify patients with new PTSD
treatment episodes from fiscal year 2004 (FY04) through FY13. We obtained patient
demographic information as well as encounter, diagnostic, patient-reported outcome, and
pharmacy data from the CDW. The Veterans Institutional Review Board of Northern New
England and VA National Data Systems approved this study.

We included VA users who received a primary diagnosis of PTSD at two or more outpatient
encounters, at least one of which occurred in a mental health setting, over the course of 90
days between October 1, 2003 and September 30, 2013 and had not met this criterion during
the prior two years. We examined one year of treatment receipt following the first diagnosis
of the two qualifying diagnoses. This was called the “index PTSD diagnosis.” When patients
met the cohort inclusion criteria multiple times over the 10-year period, only their first
episode was included. This resulted in a cohort of 731,520 patients. This cohort has been
previously described elsewhere (Shiner, Leonard Westgate, Bernardy, Schnurr, & Watts,
2017; Shiner, Leonard Westgate, Harik, Watts, & Schnurr, 2016; Shiner, Westgate, Bernardy,
Schnurr, & Watts, 2017).

Evidence-Based Psychotherapy for PTSD Receipt

We identified all encounters associated with psychotherapy procedural codes for each patient
during the one-year period of observation and linked these encounters to the related
treatment notes. This resulted in a set of 18,185,216 documents. We used our previously-
developed NLP-based classifier, which has an overall classification accuracy of 0.92
(Maguen et al., 2018), to determine whether each document described the provision of
psychotherapy at all, whether psychotherapy documents described the provision of PE or
CPT, and whether CPT was delivered in a group or an individual format (CPT-G, CPT-1). We
found that 0.5% (n=88,674) of documents described PE, 0.8% (n=143,147) of documents
described CPT-G, 1.2% (n=217,250) of documents described CPT-1, 30.6% (n=5,558,844)
of documents described other group or individual psychotherapy, and 67.0% (n=12,177,301)
of documents did not describe psychotherapy at all.

Measures of Psychotherapy Quality

We followed a series of progressively restrictive steps in calculating our putative measures of
psychotherapy quality. First, we used the NLP-based classifier results to determine whether
each patient received any psychotherapy, any individual psychotherapy, any group
psychotherapy, as well as each of the EBPs during their initial year of treatment based on
their clinical notes. Second, we added a requirement that patients had an “adequate” number
of psychotherapy sessions, defined here as eight or more sessions. Outcomes research in
psychotherapy for anxiety and depressive disorders has indicated that half of patients
achieve a clinically meaningful improvement after eight sessions (Howard, Kopta, Krause, &
Orlinsky, 1986). Similarly, most patients who respond to evidence-based psychotherapies for
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PTSD have achieved the bulk of their gains by session eight (Galovski, Blain, Mott, Elwood,
& Houle, 2012; Tuerk et al., 2011). Third, we added a requirement that the eight sessions be
delivered by the same therapist. Continuity of care is associated with improved health
outcomes across disorders (van Walraven, Oake, Jennings, & Forster, 2010), and in mental
health treatment in particular (Adair et al., 2005). For group therapy led by two-therapist
teams, each therapist was considered separately for meeting this requirement. Fourth, we
added a requirement that eight sessions be delivered during a 14-week period. Because both
PE and CPT are designed for delivery in a weekly or twice-a-week format (Foa et al., 2005;
P. A. Resick, Nishith, Weaver, Astin, & Feuer, 2002), this requirement ensures that the
sessions are spaced in a similar manner to the efficacy trials supporting clinical practice,
while allowing some flexibility for missed or rescheduled sessions. This treatment density
standard has been used as part of VA psychotherapy performance measures (Trafton et al.,
2013).

Concurrent Evidence-Based Medication for PTSD Receipt

Covariates

We determined whether patients also received adequate trials of evidence-based medications
for PTSD. To do this, we examined all medications dispensed by VA pharmacies during the
year following the index PTSD diagnosis. Antidepressant drug names were classified into
categories for individual agents and an overall category. The antidepressant drug class label
was used to confirm our coding. We determined whether patients received one of the four
effective antidepressants for PTSD specifically recommended in the VA/Department of
Defense Clinical Practice Guideline (VA/DoD CPG) in place during the time our cohort
received treatment (Friedman, Lowry, & Ruzek, 2010). These included fluoxetine,
paroxetine, sertraline, and venlafaxine. For patients who received one of the four effective
antidepressants for PTSD, we determined whether they received an adequate treatment,
which we defined as eight weeks of a daily dose at least as high as the dose used in the
efficacy trials supporting the treatment recommendation (Jonas et al., 2013; Watts et al.,
2013). While the length of efficacy trials of psychotropic medications for PTSD varies, the
VVA/DoD CPG recommended medication trials of at least eight weeks (Friedman et al.,
2010). Therefore, participants receiving continuous treatment of one of the following
medications daily for eight weeks or more were considered to have received an adequate
medication trial (AMT): fluoxetine 20 mg or more daily, paroxetine 20 mg or more daily,
sertraline 100 mg or more daily, and venlafaxine 150 mg or more daily.

We developed three groups of covariates. First, we examined patient characteristics, such as
age, gender, race, military service era, rurality, military-related exposures (including combat
and sexual trauma), and medical and psychiatric comorbidities. Second, we examined health
service use characteristics including prior receipt of psychotherapy, outpatient visits,
emergency department visits, and admissions. For prior receipt of psychotherapy, we
assessed whether patients had an outpatient encounter associated with psychotherapy
procedural codes in the two years prior to their index PTSD diagnosis. Outpatient visits
included visits to specialized PTSD clinics, general mental health clinics, substance abuse
clinics, and integrated primary care-mental health clinics. Emergency department visits
included those for a psychiatric indication. Admissions included stays on an acute inpatient
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psychiatric clinic, a residential PTSD treatment program, or a residential substance abuse
program. Third, we examined therapist characteristics. Patients were assigned a primary
therapist based on the clinician who completed the plurality of their psychotherapy
encounters. Primary therapists were characterized by age, gender, service section, and
professional background. Service section included specialized PTSD, general mental health,
substance abuse, and primary care-mental health integration clinics. Because individual
therapists may work across multiple service sections, we calculated the percentage of time
they spend seeing PTSD patients in various settings. This was based on our assumption that
therapists who spend a higher percentage of their time in specialized PTSD settings may
bring increased knowledge and experience in treating PTSD, even when seeing patients in
non-specialized settings. Professional background included psychologist, social worker,
nurse, and psychiatrist. To account for the possibility that some psychotherapy might be
delivered briefly in the course of medication management, we assessed whether each
provider had prescription privileges.

Patient-Reported Outcomes Assessment

Analysis

Use of patient-reported outcome measurement using the PTSD Checklist (PCL; Weathers,
Litz, Herman, Huska, & Keane, 1993) as part of routine practice became more common
beginning in FY08 (Shiner, Westgate, et al., 2018). Therefore, we obtained available PCL
data for the FY08-13 portion of the cohort. During these years, the VA used the version of
the PCL corresponding to PTSD diagnostic criteria in the fourth version of the Diagnostic
and Statistical Manual of Mental Disorders, or DSM-IV (American Psychiatric Association,
2000; Wilkins, Lang, & Norman, 2011). This version of the PCL was a 17-item measure
with each item rated on a five-point Likert-type scale, resulting in total scores ranging from
17 through 85 (Weathers et al., 1993). Respondents were asked to rate how much they are
bothered by each symptom over the last month. Symptom presence was determined by a
response of “moderately” or greater (Weathers et al., 1993). Therefore, the tool could be
used to determine whether patients meet minimal symptomatic criteria for PTSD according
to DSM-1V, defined as one re-experiencing symptom, three avoidance and numbing
symptoms, and two hyperarousal symptoms. Clinically meaningful improvement has been
previously defined as a decrease of 10 points or more on the PCL (Monson et al., 2008). A
clinically meaningful improvement in PTSD symptoms plus no longer meeting diagnostic
criteria for PTSD has been shown to be an important marker of improved quality of life
(Schnurr & Lunney, 2016).

Our analysis plan was divided into descriptive and causal elements. For descriptive analyses
using the entire FY04-13 cohort, we summarized cohort characteristics and compared
patients who had at least one encounter that was administratively coded as psychotherapy
with those who did not using t-test or XZ analysis, as appropriate. We then described
psychotherapy receipt as measured using both administrative coding and the NLP-based
clinical note classification algorithm for the entire cohort during each fiscal year and for the
overall 10-year period. We then focused on psychotherapy initiation by excluding patients
who had encounters that were administratively coded as psychotherapy in the two years
prior to their index PTSD diagnosis and recalculated initiation rates for each psychotherapy
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category for each individual fiscal year and for the overall 10-year period. We progressively
added the measures of psychotherapy quality described above to this sub-cohort newly
initiating psychotherapy, representing the cumulative number of patients who met each
increasingly restrictive standard during their first year of PTSD treatment.

For causal analyses using patients from the FY08-13 portion of the cohort, we identified
patients who initiated EBP at progressively higher levels of adherence to our “quality”
measures (8 visits, 8 visits with the same therapist, 8 visits with the same therapist within 14
weeks) and had concurrent symptoms measurement using the PCL, as defined below. We
created orthogonal comparison groups by including patients only in the longitudinally
earliest (first during treatment year) quality standard that they met. Patients who initiated
care that met multiple quality standards on the same day were assigned to the strictest
standard met on that day. From this group, we selected patients who had a minimum of a
PCL score at or before the second session (baseline) but no more than 14 days prior to the
first session, and at or after the seventh session (follow-up) but no more than 14 days after
the eighth session. To ensure patients had active PTSD symptoms at baseline, we required
that they meet DSM-1V symptomatic criteria on their baseline PCL. When there were
multiple PCL scores meeting our baseline criterion, we selected the measure closest to
session 1. When there were multiple PCL scores meeting our follow-up criterion, we
selected the measure closest to session 8. We calculated two change measures from baseline
to follow-up: 1) mean PCL change, and 2) “loss of diagnosis,” which included both no
longer meeting symptomatic criteria for PTSD plus experiencing a meaningful decrease in
symptoms of 10 points or more.

Following a procedure developed in prior work (Shiner, Westgate, et al., 2018), we
examined both the raw change in PTSD symptoms among those with measurement and the
patient characteristic-weighted mean change, as well as the percentage of patients achieving
our reliable change and loss of diagnosis criteria. Given that we were comparing three
conditions (8 visits, 8 visits with the same therapist, 8 visits with the same therapist within
14 weeks), we used a conservative Bonferroni-corrected alpha of p<0.0167 for pre/post
comparisons to avoid type | error. We balanced patient characteristics that have a plausible
association with the outcome using inverse propensity of treatment weighting (IPTW,; Stuart,
2010). We estimated propensity scores with multinomial logistic regression using
generalized booster effects (McCaffrey et al., 2013), in which case the dependent variable is
an indicator for the quality standard met and the independent variables are an
antiparsimonious specification of variables that have a plausible correlation with the
outcome. Using these propensity scores, we weighted participants in order to balance the
pretreatment covariate distribution. Covariates in the IPTW model included baseline PCL
score, number of days between the baseline PCL and session 1, number of days between
follow-up PCL and session 8, and all covariates described in Table 1. In balancing almost 50
patient characteristics, a Bonferroni correction would indicate a corrected alpha of p<0.001.
However, we conservatively maintained an alpha threshold of p<0.01 for significant
differences to avoid type Il error. Therefore, covariates that continued to differ at the p<0.01
threshold after IPTW were included as covariates in models of change in PTSD symptoms.
We assessed the potential contribution of unmeasured confounding on our results by
calculating E-values, which indicate the minimum strength of association on the risk ratio
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scale that an unmeasured confounder would need to have with both the exposure and the
outcome, conditional on the measured covariates, to fully explain away a specific exposure-
outcome association (Haneuse, VanderWeele, & Arterburn, 2019; VanderWeele & Ding,
2017).

In addition to our pre/post measures, we performed a repeated measures model that included
all PCL measurements between baseline and follow-up. We used a generalized linear mixed
model (GLMM) to account for both within-person and across-person variability. We
compared changes in PTSD symptom during the time treatment was delivered, including a
time by treatment interaction to measure the change in slope over time among the tree
treatment groups. The model is weighted by the inverse of the propensity scores and
adjusted for any unbalanced covariates (p<0.01). We performed data management in SAS
version 9.4 (SAS Institute), and developed causal models in R version 3.5.0 (R core team).
This included IPTW models created using the R twang package (Ridgeway, McCaffrey,
Morral, Burgette, & Griffin, 2017), and models to detect unmeasured confounding using the
R evalue package (Mathur, Ding, & VanderWeele, 2018).

Of the 731,520 patients in our cohort, 88.6% (n=647,513) had at least one psychotherapy
procedural code during their first year of PTSD treatment. Patients who did and did not
receive a psychotherapy procedural code differed on almost all variables (Table 1). Most
prominently, those who received a psychotherapy procedural code were more likely to be
women, to have experienced sexual trauma while in the military, and to have comorbid
psychiatric and substance abuse diagnoses. At the same time, they were less likely to be
rural or to have been exposed to combat. They also received other VA health services at
higher levels, and importantly, 47.1% (n=305,132) also received a psychotherapy procedural
code in the two years prior to their index PTSD diagnosis. Almost half of patients who
received a psychotherapy procedural code saw a woman as their primary therapist, and
patients most commonly saw a psychologist or social worker as their primary therapist. In
over a third of cases, the primary therapist had prescription privileges, indicating that
therapy could have been coded as part of medication management. Patients primary
therapists generally spent most of their time in general mental health settings, followed by
specialized PTSD settings.

In the overall cohort, use of any psychotherapy, whether classified using procedural codes or
natural language processing, increased over the 10-year period of examination (Table 2).
While the percentage of patients receiving at least one psychotherapy procedural code had
little room for improvement, the difference between receipt of any psychotherapy as
measured using procedural codes and as measured using NLP decreased from FY04-05
(86.0% versus 54.7%) to FY12-13 (90.2% versus 65.8%). At the same time, the mean
number of psychotherapy encounters remained stable (9.3 versus 10.0). This indicates that
despite persistence of procedural coding discrepancies, more patients with PTSD were
actually receiving psychotherapy during administratively coded psychotherapy encounters
by the end of the period of examination. Furthermore, there was a dramatic increase in the
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use of EBP for PTSD, from 0.7% in FY04-05 to 14.1% in FY12-13. The most common
EBP modality was individual CPT-I, followed by CPT-G, and PE.

We then applied quality standards to psychotherapy receipt among the 54.1% (n=396,032) of
patients initiating psychotherapy after their index PTSD diagnosis. This resulted in a
decrease in the percentage of patients who met those standards as the standards became
more stringent (Table 3). For example, while 86.5% received at least one procedural code for
psychotherapy in their first year of treatment, only 13.8% received eight or more sessions (as
measured using procedural codes) over the course of any 14-week period. Similarly, if we
use NLP rather than procedural codes to classify psychotherapy receipt, the figure drops
from 13.8% to 11.4%. If we then require that NLP indicates the sessions are EBP, the figure
drops from 11.4% to 2.0%. Therefore, estimates of psychotherapy receipt appear to be
highly dependent on both the restrictiveness of the quality standards and the content of the
psychotherapy notes. Despite these caveats, quality as determined by all standards we
applied improved over time during the period of examination (Appendix 1).

A substantial number of patients from the FY08-13 cohort who met our increasingly
restrictive quality standards had PCL measurement aligned with sessions 1 and 8 and were
included in analyses comparing outcomes among patients who met increasingly strict quality
standards. Among the 10,765 patients who had 8 or more sessions of EBP as measured using
NLP, 19.1% (n=2,052) met our PCL-based inclusion criteria. Table 4 shows that there were
few significant differences among patients who had 8 or more sessions of EBP with and
without aligned PCL measurement. Furthermore, where differences were significant, the
magnitude was small. After applying the IPTW procedure to balance covariates across
quality standard groups, only one unbalanced variable remained (Appendix 2): days between
baseline PCL and session 1. This unbalanced variable was used as a covariate in weighted
analyses.

In pre/post causal analyses, the most stringent quality standard (8 EBP sessions with the
same therapist within 14 weeks) was associated with significantly higher rates of loss of
diagnosis (23.3% versus 13.8%; p=0.0004, e=2.78) and continuous improvement on the PCL
(-9.3 versus -7.1; p=0.0101, e=1.60) than the least stringent standard (any 8 EBP sessions
during the first year of treatment, but not the second most stringent quality standard (8 EBP
sessions with the same therapist during the first year of treatment). However, the second
most stringent quality standard was not significantly superior to the least stringent quality
standard, indicating that across data sources, only the strictest definition of treatment
adequacy was consistently associated with superior pre/post outcomes. The e-value findings
indicate that it would take a very strong unmeasured confounder (relative risk of 2.78 or
greater) to overturn the loss of diagnosis finding and a moderately strong unmeasured
confounder (relative risk of 1.60 or greater) to overturn the continuous improvement on the
PCL finding. Our GLMM approach supports this assessment (Figure 1). The rate of
improvement in PCL score was best when using the most stringent treatment adequacy
standard. Thus, requiring a quality standard of 8 or more sessions with the same therapist
within 14 weeks was associated with both the greatest amount of pre/post change and the
fastest rate of change.
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Discussion

We found that psychotherapy for PTSD quality standards that more stringently reflect the
underlying evidence were associated with superior outcomes in clinical practice. Thus, our
work provides preliminary validity for an NLP-based quality measure comprising eight or
more sessions of EBP, delivered by the same therapist, over the course of 14 weeks. The
percentage of VA patients with new PTSD treatment episodes meeting this standard
improved from 0.1% to 3.7% over a 10-year period marked by investment in mental health
services from 2004 through 2013. This improvement is likely a reflection of the resources
invested in the national implementation of EBP for PTSD. However, these findings highlight
that while most patients initiating PTSD care in the VA did receive some psychotherapy in
the initial year, the vast majority did not meet this quality standard. Thus, it is possible that
many patients initiating care during this period would have benefited from more intensive
treatment. This work shows that by examining the content of psychotherapy sessions, it is
possible to avoid overestimating treatment quality, providing a more accurate baseline
against which to measure the effect of improvement efforts. Regardless of how session
content is measured in the future (e.g., NLP of note text versus the use of EBP-specific note
templates), our work provides a basic framework for using the related data to develop an
EBP for PTSD quality measure.

Our study addresses several gaps in the available research regarding quality measurement for
PTSD treatment. First, few studies include clinical detail from chart notes, such as whether
an EBP was delivered (Hepner et al., 2016). By using NLP, we were able to identify when an
EBP was delivered for each person in the cohort and incorporate this information into our
quality measures. Similarly, most measures of psychotherapy focus on access to care or
quantifying the number of visits, and often this is due to limited data on diagnosis, severity
of illness, treatment history, and the content and number of visits (Brown, Scholle, & Azur,
2014). Availablity of these additional factors in our dataset allowed us to perfom causal
analyses in order to determine whether various definitions of quality were associated with
improved PTSD outcomes.

There are several limitations to our study. First, we did not examine a range of cutoffs for the
required number of sessions and for number of weeks over which those sessions should be
delivered. Examining multiple cutoffs would have created an unmanageable number of
comparisons, across which we would have had to balance our covariates to avoid bias in
causal analyses. Thus, we used a single standard for number of sessions supported by prior
research and a single standard for treatment density that has been used operationally in the
VA. Future research should address the question of the minimal number of sessions for an
adequate treatment and the maximum amount of time over which those sessions should be
delivered. Second, we did not compare EBP to non-EBP. Extensive available research
already demonstrates that trauma-focused evidence-based psychotherapy for PTSD is
associated with superior outcomes to non-specific psychotherapy in the treatment of PTSD
(The Management of Posttraumatic Stress Disorder Work Group, 2017). While additional
“real world” studies about the clinical effectiveness of EBPs for PTSD (compared to other
treatments) may be warranted, our work is not designed to make those inferences. Fourth,
there were several differences in potentially important patient and therapist characteristics
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among those meeting various quality standards. However, analyses controlled for key
differences and our sensitivity analyses indicate that unmeasured confounding is unlikely to
overturn our outcome. Finally, even NLP of psychotherapy notes to detect EBP use is a
proxy measure of EBP delivery. Without video, we cannot be sure what happened during
psychotherapy sessions. However, we believe that our NLP method is the closet possible
approximation to study EBP implementation in the VVA during the critical time period
examined.

In summary, this research demonstrates that a theoretically-oriented approach to quality
measurement can be used to create the basic structure of a psychotherapy for PTSD quality
measure. While our work captures the receipt of effective and timely treatment, our measure
of quality is incomplete. Health systems should also seek to provide PTSD care that is safe,
patient-centered, equitable, and efficient (Pincus et al., 2007).
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APPENDIX 1:

Psychotherapy Initiation in the Year Following Initial PTSD Diagnosis among Patients with
No Psychotherapy Encounters in the 2 Years Prior to PTSD Diagnosis, by Punitive Quality
Standards

Fiscal Years 2004-2005 2006-2007 2008-2009 2010-2011 2012-2013 Overall

New PTSD n=58,061 n=69,640 n=90,269 n=92,515 n=85,547 396,032

Episodes

Total 8.0 (11.6) 7.5(10.8) 7.7 (10.8) 8.0 (10.7) 7.9 (10.5) 7.8(10.8)

Psychotherapy

Encounters, M

(SD)

Any Receipt

Any 84.4% 85.2% 85.9% 88.1% 87.6% 86.5%

Psychotherapy: (49,022) (59,368) (77,548) (81,487) (74,956) (342,381)

Procedural Codes

Individual 79.6% 81.0% 82.6% 84.8% 83.8% 82.7%
(46,199) (56,410) (74,606) (78,430) (71,713) (327,358)

Group 30.2% 28.3% 26.1% 28.0% 29.7 28.3%
(17,540) (19,714) (23,591) (25,933) (25,374) (112,152)

Any 54.2% 56.8% 59.4% 61.8% 63.0% 59.5%

Psychotherapy: (31,496) (39,537) (53,589) (57,182) (53,902) (235,706)

NLP

Individual 43.6% 47.4% 51.2% 52.9% 53.9% 50.4%
(25,307) (32,978) (46,204) (48,939) (46,115) (199,543)
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Fiscal Years 2004-2005 2006-2007 2008-2009 2010-2011 2012-2013 Overall
New PTSD n=58,061 n=69,640 n=90,269 n=92,515 n=85,547 396,032
Episodes
Total 8.0 (11.6) 7.5 (10.8) 7.7 (10.8) 8.0 (10.7) 7.9 (10.5) 7.8 (10.8)
Psychotherapy
Encounters, M
(SD)
Group 25.6% 24.6% 23.1% 25.4% 26.7% 25.0%
(14,835) (17,103) (20,885) (23,540) (22,822) (99,185)
Any EBP: NLP 0.6% (373)  2.7% (1,884)  7.7% (6,939) 10.7% 13.5% 7.7%
(9,855) (11,542) (30,593)
Group Cognitive 0.2% (104) 0.6% (436)  2.0% (1,801) 3.4% (3,160) 3.9% (3,314) 2.2% (8.815)
Processing Therapy
Individual 0.1% (82) 0.3% (224)  1.9% (1,687) 3.2% (2,946) 3.8% (3,288) 2.1% (8,227)
Prolonged Exposure
Individual Cognitive 0.4% (236)  2.1% (1,449) 4.9% (4,454) 6.0% (5,545) 8.1% (6,900) 4.7%
Processing Therapy (18,584)
Eight or More Sessions
Any 30.9% 29.8% 32.0% 33.6% 33.6% 32.2%
Psychotherapy: (17,926) (20,757) (28,864) (31,079) (28,755) (127,381)
Procedural Codes
Individual 18.1% 19.0% 22.9% 23.5% 24.1% 21.9%
(10,506) (13,214) (20,635) (21,741) (20,608) (86,704)
Group 15.4% 13.1% 11.5% 12.4% 11.6% 12.6%
(8,931) (9,121) (10,371) (11,479) (9,930) (49,832)
Any 19.3% 19.6% 21.3% 23.4% 24.0% 21.8%
Psychotherapy: (11,179) (13,656) (19,237) (21,603) (20,563) (86,238)
NLP
Individual 7.0% (4,048)  8.8% (6,150) 11.9% 12.8% 14.4% 11.4%
(10,745) (11,864) (12,303) (45,110
Group 12.6% 11.4% 10.3% 11.4% 10.5% 11.1%
(7,331) (7,927) (9,284) (10,519) (8,963) (44,024)
Any EBP: NLP 0.2% (94) 0.7% (494)  2.6% (2,326) 4.4% (4,060) 5.1% (4,379) 2.9%
(11,353)
Group Cognitive 0.0% (23) 0.2% (109) 0.6% (579)  1.4% (1,337) 1.5%(1,252) 0.8% (3,300)
Processing Therapy
Individual 0.0% (11) 0.0% (31) 0.5% (493) 1.1% (991) 1.1% (914)  0.6% (2,440)
Prolonged Exposure
Individual Cognitive 0.1% (63) 0.5% (372)  1.4% (1,226) 1.8% (1,622) 2.4% (2,092) 1.4% (5,375)

Processing Therapy

Eilght or More Sessions with the Same Therapist

Any 23.1%

Psychotherapy: (13,389)

Procedural Codes

Individual 11.8%
(6,841)

Group 12.7%
(7,367)

Any 15.8%

Psychotherapy: (9,167)

NLP

Individual 6.0% (3,456)

22.0%
(15,288)

12.5%
(8.697)

10.9%
(7,595)

16.4%
(11,389)

7.5% (5,216)

22.9%
(20,635)

15.2%
(13,717)
9.2% (8,317)

17.8%
(16,028)

10.3%
(9,302)

24.0%
(22,204)

15.6%
(14,397)

10.0%
(9,237)

19.7%
(18,189)

11.3%
(10,464)
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(20,858

16.7%
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Fiscal Years 2004-2005 2006-2007 2008-2009 2010-2011 2012-2013 Overall

New PTSD n=58,061 n=69,640 n=90,269 n=92,515 n=85,547 396,032

Episodes

Total 8.0 (11.6) 7.5 (10.8) 7.7 (10.8) 8.0 (10.7) 7.9 (10.5) 7.8 (10.8)

Psychotherapy

Encounters, M

(SD)

Group 10.2% 9.4% (6,528) 8.2% (7,377) 9.1% (8,379)  8.1% (6,899) 8.9%

(5,941) (35,124)

Any EBP: NLP 0.1% (78) 0.7% (458)  2.3% (2,042) 3.9% (3,562) 4.5% (3,840) 2.5% (9,980)

Group Cognitive 0.0% (11) 0.1% (74) 0.4% (369) 1.0% (924) 1.0% (848)  0.6% (2,226)

Processing Therapy

Individual 0.0% (11) 0.0% (31) 0.5% (460) 1.0% (952) 1.0% (862)  0.6% (2,316)

Prolonged Exposure

Individual Cognitive 0.1% (55) 0.5% (361)  1.3% (1,149) 1.7%(1,549) 2.3% (1,998) 1.3% (5,112)

Processing Therapy

Eight or More Sessions in 14 Weeks with the Same Therapist

Any 13.2% 12.6% 12.7% 14.5% 15.6% 13.8%

Psychotherapy: (7,678) (8,747) (11,437) (13,390) (13,356) (54,608)

Procedural Codes

Individual 3.6% (2,074) 4.3%(2,971) 5.9% (5,345) 6.8% (6,300) 8.6% (6,300) 6.1%
(24,050)

Group 9.6% (5,584) 8.4% (5,853  7.0% (6,304) 7.9% (7,297) 7.4% (6,365) 7.9%
(31,403)

Any 9.5% (5,497) 10.0% 10.6% 12.7% 13.1% 11.4%

Psychotherapy: (6,962) (9,540) (11,763) (11,201) (44,963)

NLP

Individual 2.0% (1,154) 2.8%(1,983) 4.5% (4,068) 5.6% (5176) 6.8% (5,795) 4.6%
(18,176)

Group 7.2% (4,209) 7.0% (4,863) 6.0% (5,440) 7.1% (6,534) 6.3% (5,422) 6.7%
(26,468)

Any EBP: NLP 0.1% (62) 0.5% (359) 1.7% (1,557) 3.2%(2,924) 3.7% (3,156) 2.0% (8,058)

Group Cognitive 0.0% (8) 0.1% (61) 0.3% (302) 0.8% (777) 0.8% (719)  0.5% (1,867)

Processing Therapy

Individual 0.0% (9) 0.0% (22) 0.4% (366) 0.9% (801) 0.8% (715)  0.5% (1,913)

Prolonged Exposure

Individual Cognitive 0.1% (44) 0.4% (279) 0.9% (833)  1.3% (1,245) 1.9% (1,604) 1.0% (4,005)

Processing Therapy
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Raw and Weighted Covariates for Comparisons of Quality Standards for Patients Receiving
8 or More Sessions of Evidence-Based Psychotherapy for PTSD and Aligned PCL

Measurement, FY 2008-2013

Raw Data Weighted Data
Patient (A)8 (B) 8 C)8 p value (A)8 (B) 8 (©)8 p
Characteristics. N n=303 ST 14W ST n=303 ST 14W ST value
' n=549 n=1,200 n=549 n=1,200
Baseline PCL, M (SD) 64.9 63.2 63.5(9.8) 64.2 63.6 63.6
9.9) (9.6) 0.041 (11.0) (10.1) (10.0) 0.735
Days Between 2.4 6.9 0.8 (6.0) 3.1 2.8 1.1(8.1)
Baseline PCL and (15.5) (23.0) (22.7) (10.4)
Session 1, M (SD) <0.001 0.002
Days Between Follow- 0.2 (5.8) -1.9 0.3(5.8) 0.2 (7.0) -04 0.2 (6.4)
Up PCL and Session 8 (13.7) (7.3)
M (SD) <0.001 0.230
Fiscal years 2008— 6.3(16) 7.2(42) 6.1 (68)
2009 5.3(16) 7.7 (42) 5.7 (68) 0.220 0.678
Fiscal years 2010— 373 35.5 36.3 36.1 39.1 (473)
2011 (113) (195)  39.4(473)  0.284 (113) (195) 0.468
Fiscal years 2012— 57.4 56.8 57.4 56.6 54.9 (659)
2013 (174) (312) 54.9 (659)  0.625 (174) (312) 0.683
Age, M (SD) 47.2 42.8 45.8 46.3 16.3 45.4
(14.6) (14.7) (15.5) <0.001 (16.4) (44.6) (15.4) 0.326
Women, % (n) 146 13.6 144 14.3 (174)
9.6 (29) (80) 145 (174)  0.070 (29) (80) 0.963
Married, % (n) 68.6 60.3 68.1 61.8 62.5 (749)
(208) (331) 62.4 (749)  0.050 (208) (331) 0.252
White Non-Hispanic, 48.2 62.7 55.3 62.0 63.8 (789)
% (n) (146) (344) 65.8 (789)  <0.001 (146) (344) 0.053
OEF/OIF/OND 46.9 55.2 48.8 49.0 50.2 (588)
Veteran, % (n) (142) (303) 49.0 (588)  0.024 (142) (303) 0.877
Rural, % (n) 323 33.2 305 33.6 30.5 (369)
(98) (182) 30.8(369)  0.580 (98) (182) 0.462
Combat Exposure, % 28.7 27.0 30.2 25.7 27.0 (319)
(n) (87) (148) 26.6 (319)  0.757 (87) (148) 0.466
Sexual Trauma while 12.4 12.8 12.3 14.8 (181)
in Military, % (n) 9.2 (28) (68) 15.1(181)  0.020 (28) (68) 0.358
VA Disability Level 65.3 62.7 62.1 61.8 58.5 (694)
70% or Greater, % (n) (198) (344) 57.8(694)  0.023 (198) (344) 0.337
Charleson 14.8 111 11.9 (149)
Comorbidity Index 1 15.8 10.2 (48) (56)
or greater, % (n) (48) (56) 12.4(149)  0.056 0.355
Psychotic Disorders, 0.4 (3) 1.5(9) 1.6 (19)
% (n) 1.0(3) 1.6 (9) 1.6 (19) 0.721 0.133
Bipolar Mood 53(11) 3.0(17) 3.5(42)
Disorders, % (n) 36(11) 31(17) 3.5(42) 0.888 0.382
Depressive Mood 68.3 71.6 68.6 72.1 71.5 (855)
Disorders, % (n) (207) (393) 71.3(855)  0.555 (207) (393) 0.610
Non-PTSD Anxiety 43.6 41.3 42.1 40.1 40.0 (482)
Disorders, % (n) (132) (227) 40.2 (482)  0.550 (132) (227) 0.833
Traumatic Brain 17.2 22.8 17.8 20.7 17.6 (204)
Injury, % (n) (52) (125)  17.0(204)  0.013 (52) (125) 0.291
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Raw Data Weighted Data
Patient (A)8 (B) 8 ©)8 p value (A)8 (B)8 (OK:] p
Characteristics. N n=303 ST 14W ST n=303 ST 14W ST value
' n=549 n=1,200 n=549 n=1,200
Alcohol Use 28.4 27.0 24.8 27.9 25.8 (310)
Disorders, % (n) (86) (148) 25.8 (310)  0.643 (86) (148) 0.594
Opioid Use Disorders, 1.6 (7) 2.0(11) 2.0 (24)
% (n) 2.3(7) 2.0(11) 2.0 (24) 0.940 0.901
Other Drug Use 14.9 13.8 12.1 13.0 13.3 (162)
Disorders, % (n) (45) (76) 13.5(162)  0.830 (45) (76) 0.863
Adequate Trial of 37.3 33.0 32.5(384)
Evidence-Based (125) (182)
Antidepressant for 41.3 33.2
PTSD, % (n) (125) (182) 32.0(384)  0.009 0.363
PTSD Outpatient 78.3 718 70.4 (820)
Clinical Team Use 84.5 71.2 (256) (391)
(540 or 561), % (n) (256) (391) 68.3 (820) <0.001 0.098
Outpatient Mental 31.7 27.6 26.9 29.0 27.7 27.3
Health Visits, M (SD) (16.3) (14.2) (14.4) <0.001  (15.5) (15.3) (14.8) 0.228
Outpatient Substance 53 3.8 4.1 (11.9) 3.6(9.8) 3.9 4.1 (12.0)
Abuse Visits, M (SD) (13.9) (15.3) 0.256 (16.7) 0.804
Outpatient Primary 3.8(35) 31(25) 3.2(31) 3332 3229 3232
Care Visits, M (SD) 0.005 0.752
Emergency 6.9(25) 71(39) 85(102)
Department Visit for
Psychiatric Indication,
% (n) 83(25) 7.1(39) 85(102) 0.607 0.510
Acute Mental Health 50(19) 7.5(43) 6.5 (79)
Inpatient Admission,
% (n) 6.3(19) 7.8(43) 6.6 (79) 0.572 0.426
Residential PTSD 15.8 9.8(48) 82(41) 7.6(84)
Admission, % (n) (48) 7.5 (41) 7.0 (84) <0.001 0.432
Residential Substance 2.4 (14) 1.1(6) 2.2 (26)
Abuse Admission, %
(n) 4.6 (14) 1.1 (6) 2.2 (26) 0.004 0.241
Primary Therapist
Characteristics, where
known
Age, M (SD) 44.1 43.3 435 43.1 43.7 43.4
(12.3) (11.0) (10.9) 0.664 (14.3) (12.9) (12.6) 0.861
Women, % (n) 44.2 60.5 64.7 68.5 68.5 (660)
(134) (332) 55.0 (660) <0.001 (134) (332) 0.540
Psychologist, % (n) 65.7 67.8 69.9 66.5 65.2 (768)
(199) (372) 64.0 (768)  0.327 (199) (372) 0.395
Social Worker, % (n) 241 27.0 25.2 28.0 29.5 (367)
(73) (148) 30.6 (367)  0.046 (73) (148) 0.410
Nurse, % (n) 0.3 (1) 1.1(6) 1.6 (19) 0.199 0.2 (1) 1.3 (6) 1.5 (19) 0.102
Psychiatrist, % (n) 0.7 (2) 1.1 (6) 0.8 (9) 0.720 0.7 (2) 1.2 (6) 0.8 (9) 0.683
Other, % (n) 9.2(28) 3.1(17) 2.9 (35) <0.001 4.1(28) 3.0(17) 3.0 (35) 0.510
Prescribing Privileges, 6.5(17) 7.7 (43) 7.7 (95)
% (n) 5.6 (17) 7.8(43) 7.9 (95) 0.379 0.813
Percentage of time in 72.0 57.5 55.2 63.8 58.7 57.9
PTSD Service, M (33.7) (38.0) (39.2) (45.6) (41.2) (38.5)
(SD) <0.001 0.111

Adm Policy Ment Health. Author manuscript; available in PMC 2020 November 01.



1duosnuey Joyiny wA 1duosnue Joyiny wA

1duosnue Joyiny vA

Shiner et al. Page 16
Raw Data Weighted Data
Patient (A)8 (B) 8 (C)8 p value (A)8 (B) 8 (c)8 p
Characteristics. N n=303 ST 14W ST n=303 ST 14W ST value
' n=549 n=1,200 n=549 n=1,200

Percentage of time in 3.4 3.2 3.7 (13.5) 2.6 (9.5) 3.0 3.5(12.3)

Substance Abuse (13.2) (10.7) (12.0)

Service, M (SD) 0.736 0.338

Percentage of time in 1.1(6.3) 1.0(6.5) 0.8(5.4) 0.8(4.0)0 0.8(5.6) 0.8 (6)

PTSD-Substance

Abuse Service, M

(SD) 0.505 0.973

Percentage of time in 175 29.1 31.2 24.8 28.6 29.2

General Mental Health (27.8) (33.8) (35.3) (41.4) (35.9) (34.0)

Service, M (SD) <0.001 0.245

Percentage of time in 35 5.8 5.3 (16.2) 45 55 5.0 (15.8)

Integrated Care (12.6) (17.4) (17.5) (17.2)

Service, M (SD) 0.120 0.735
Note. PTSD=Posttraumatic Stress Disorder, PCL=PTSD Checklist, 8=eight sessions of evidence-based psychotherapy
(EBP), 8 ST=eight sessions of EBP with the same the same psychotherapist, 8 14W S=eight sessions with the same
therapist within 14 weeks, OEF/OIF/OND=0Operations Enduring Freedom/Iragi Freedom/New Dawn
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— Most stringent, Slope = -0.11(-0.117,-0.104)
---- Second most stringent, Slope = -0.061(-0.071,-0.051)
-------- Least stringent, Slope = —0.052(-0.064,-0.04)

[ I I I
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Figure 1:
Repeated Measures Model of Change in Total PCL Score

Note. NLP=Natural Language Processing; EBP=Evidence-Based Psychotherapy for
Posttraumatic Stress Disorder
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VA Users with New Episodes of PTSD Care from 2004-2013, by Receipt of Psychotherapy Procedure Code

Overall Received Psychotherapy Did Not Receive
Psychotherapy

Patient Characteristics, N 731,520 647,513 84,007
Age, M (SD) ™™ 49.9 (15.4) 49.8 (15.2) 50.8 (16.5)
Women, % (n) ™ 8.5 (61,853) 8.9 (57,40) 5.3 (4,444)
Married, % (n) 53.2 (389,262) 53.0 (342,970) 55.1 (46,292)
White Non-Hispanic, % (n) * 62.6 (457,673) 62.5 (404,774) 63.0 (52,899)
OEF/OIF/OND Veteran, % (n) ™ 28.5 (208,769) 28.5 (184,246) 29.2 (24,523)
Rural, % (n) ** 35.3 (258,177) 34.8 (225,529) 38.9 (32,648)
Combat Exposure, % (n) 32.8 (239,686) 32.1 (208,007) 37.7 (31,679)
Sexual Trauma while in Military, % (n) "™ 9.2 (67,024) 9.6 (62,388) 5.5 (4,636)
VA Disability Level 70% or Greater, % (n) 59.0 (431,632) 58.9 (381,621) 59.5 (50,011)
Charleson Comorbidity Index 1 or greater, % (n) ** 24.4 (178,575) 24.3 (157,342) 25.3 (21,233)
Psychotic Disorders, % (n) ™ 5.7 (41,789) 5.9 (38,243) 4.2 (3,546)
Bipolar Mood Disorders, % (n) ™™ 7.2 (52,596) 7.6 (49,128) 4.1 (3,468)
Depressive Mood Disorders, % (n) ** 65.5 (478,763) 67.2 (435,185) 51.9 (43,578)
Non-PTSD Anxiety Disorders, % (n) ** 34.5(252,107) 35.8 (231,968) 24.0 (20,139)
Traumatic Brain Injury, % (n) ** 8.6 (62,936) 7.8 (56,844) 7.3 (6,092)
Alcohol Use Disorders, % (n) ™ 27.1 (198,166) 28.1 (182,205) 19.0 (15,961)
Opioid Use Disorders, % (n) ** 3.7 (27,175) 4.0 (25,786) 1.7 (1,389)
Other Drug Use Disorders, % (n) 19.7 (144,350) 20.7 (134,050) 12.3 (10,300)
Service Use Characteristics, N 731,520 647,513 84,007
Prior Psychotherapy Use (2 years), % (n) ™ 45.9 (335,488) 47.1 (305,132) 36.1 (30,356)
Adequate Trial of EBA for PTSD, % (n) ™" 31.4 (229,849) 28.4 (207,632) 26.5(22,217)
PTSD Outpatient Clinical Team Use (540 or 561), % (n) ™ 34.9 (255,151) 36.7 (237,541) 21.0 (17,610)
Outpatient Mental Health Visits, M (SD) ™ 12.6 (15.1) 13.6 (15.6) 43(5.1)
Outpatient Substance Abuse Visits, M (SD) ™ 3.0(13.1) 3.4 (13.8) 0.4 (4.1)
Outpatient Primary Care Visits, M (SD) ™ 35(35) 3.5(3.5) 2.9 (3.0)
zr;sigency Department Visit for Psychiatric Indication, % 6.4 (46,616) 6.8 (43.781) 34.(2835)
Acute Mental Health Inpatient Admission, % (n) ** 6.6 (48,531) 7.2 (46,429) 2.5(2,102)
Residential PTSD Admission, % (n) ** 2.4 (17,278) 2.6 (16,836) 0.5 (442)
Residential Substance Abuse Admission, % (n) 2.7 (19,696) 3.0 (19,464) 0.3 (232)
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Category
Overall Received Psychotherapy

Did Not Receive
Psychotherapy

Primary Therapist Characteristics, where known

Age, M (SD) - 50.8 (11.2)
Women, % (n) - 47.0 (304,190)
Psychologist, % (n) - 29.3(189,719)
Social Worker, % (n) - 29.2 (189,056)
Nurse, % (n) - 9.0 (58,347)
Psychiatrist, % (n) - 25.7 (166,326)
Other, % (n) - 6.7 (43,374)
Prescribing Privileges, % (n) - 36.0 (233,108)
Percentage of Time Seeing PTSD Patients in Various Settings - -
PTSD Service Section (PCT or residential), M (SD) - 28.5 (37.5)
Substance Abuse Service Section, M (SD) - 5.7 (19.5)
Comorbid PTSD Substance Abuse Service Section, M (SD) - 0.2(3.4)
General Mental Health Service Section, M (SD) - 54.7 (39.9)
Integrated Care Service Section, M (SD) - 6.5 (18.8)

Note. VA=United States Department of Veterans Affairs; PTSD=Posttraumatic Stress Disorder; M=mean, SD=standard deviation; OEF/OIF/
OND=0peration Enduring Freedom/Operation Iragi Freedom/Operation New Dawn

*
p<0.05

*:

ok
p<0.001

Adm Policy Ment Health. Author manuscript; available in PMC 2020 November 01.



Page 24

Shiner et al.

Buissaooid abenbue [edmeN=dIN ‘dS.Ld 40} Adesayioyohsd paseg-aouspind=dg3 4apJosiq Ssails dlrewnensod=as.ld 210N

(96T'SE) %8'Y (098'€T) %98 (922'0T) %v'9 (922'0) %8y (Tev') %6'T (esv) %0 Adesay 1 Buissaoold aamuboD [enpiapul
(98T'¥T) %6'T (728'S) %9°€ (¢e61'9) %1€ (809'2) %9'1 (05€) %E0 (c91) %10 ainsodx3 pafiuojoid [enpiaipu
(825'8T) %S'C (€02'L) %S'v (T%5'9) %6°€ (£85'€) %z'C (0v6) %20 (252) %20 Adesay 1 Buissadold aamubo) dnoio
(eev'1Q) w6'L  (9SL'20) %T'vT  (¥SL'8T) %T'TT  (OV6'TT) %L (0T2'€) %52 (€L %L0 dIN :dg3 Auy
(cLz's02) wT8z  (6SS'6Y) %9°0E  (ET6'8Y) %06  (Lv0'eh) %29  (GLT'vE) %99z  (BLY'0E) %E LT dnoig
(697'928) %S'TS  (09€'16) %G9S (169°26) %6'7S  (¥SE'€8) %0'2S  (62€'09) %6'9y  (SEL'8Y) %Y€Y [enpiAipul
(618'9vY) %T'T9  (€25'90T) %8'S9  (LTE'80T) %' v9  (czv'26) %L'09  (€6E'€L) %0'LS  (¥2C'T9) %L'vS d7IN :Adesayioyohsd Auy
(59e'622) %r'1E  (VOT'VS) %SEE  (9ev'eS) wLTE  (666'9Y) %E6Z  (2v0'6E) %E0E  (VEL'SE) %0'2E dnoio
(988'T29) %058  (STY'OVT) %898  (TOE'LYT) %E'28  (6L2'9ET) %678  (SS'90T) %8728  (LEE'T6) %L'18
(€76'219) %S'88  (8E0'OVT) %206  (LOV'ZST) %E'06  (L22'TyT) %088 (E0L'TTT) %898  (BET'96) %098 $9P0D 34NPA20Id :Adessoyohsd Auy
141828y Auy/
(8€1) 96 (Ler)ooT (ov1) T'OT (LeT) v'6 (eer) 88 (Tvr) €6 (@s) N ‘s1e1unoduz AdessyioyoAsd eol
025'TEL G2Z8'19T=U T.L'89T=U viy'09T=U 259'8z1=U 828'TTT=U soposidy aS1d MaN
[1e49A0 €702-2102 1702-0T02 6002-8002 1002-9002 G002-00C Je3A [e0sld

VA Author Manuscript

VA Author Manuscript

sisouBeld as.1d feniuj Buimojjo4 JesA ayr ui ayl ul 1d19ay AdessyioydAsd
¢ 9l|qeL

VA Author Manuscript

Adm Policy Ment Health. Author manuscript; available in PMC 2020 November 01.



Page 25

*T X1puaddy ur pajuasaid spuail Alies Buissaoold abenbue [eineN=dIN ‘dS.1d 10} AdesayioydAsd paseg-aousping=d4g3 ‘1apJosiq SSaiS 11ewnelNsod=Aas.ld 810N

Adm Policy Ment Health. Author manuscript; available in PMC 2020 November 01.

Shiner et al.

(S00'%) %0'T (211'9) %e'T (5L€'S) %1 (#85'8T) %Ly AdessyL Buisssoold aamuboD [enpiapul
(€T6'T) %S0 (97€'2) %90 (ov¥'2) %90 (Lz2'8) wT'C ainsodx3 pabuojoid [enpipul
(298'T) %S0 (922'2) %90 (00€'e) %80 (518'8) %T'C Adesay L Burssaooid aaniubod dnoio
(850'8) %02 (086'6) %52 (€9€'TT) %6°C (£65'0€) %L°L dIN :dg3 Auy
(897'92) %L'9 (r21'se) %6'8 (r20'vy) %TTT  (S8T'66) %0°ST dnoi9
(927'8T) %9 (z81'6€) %6'6 (0TT'SY) %Y’ TT  (EVS'66T) % 05 [enpIAIpu]
(€96'vv) %v'TT (68L'TL) %T'8T (8€2'98) %8'TZ  (90L'SET) %S'6S dIN :Adesauypoyohsd Auy
(e0v'TE) %6°L (9v€'0r) %z 0T (ze8'6Y) %927 (2ST'CTT) %E'8T dnoi9
(050'72) %T'9 (756°L8) %9'¥T (¥0L'98) %6'Tz  (8SE'L2E) %L 28 [enpIAIpu]
(809'%5) %8°ET (L£'26) %E'€T (18€'L2T) %eze  (TBE'THE) %S98  S3POD uNpado.d :Adeayroyohsd Auy
1s1deday | awes ‘SYaam T Ul SUoIssaS +8  1sideday | awes ‘suolsses +8 SU0ISSaS +8 1d1898y Auy pJepuels Ayend

'sia1unoous AdesayloyoAsd (8:0T=AS) 8/ JO UBBIN ‘£TOZ—00Z SIeaA |easlH ‘sisoubelq ASld
01 I0Lid SIeaA g 3y ul s1syunodug AdeiayioyaAsd ON Yum siuaned Zeo'oes Buowe sisoubelg as.d [eniu] Buimojjo4 JeaA ayl ul uoneniuj Adesayioyohsd

'€ 9|qeL
VA Author Manuscript

VA Author Manuscript VA Author Manuscript



Shiner et al. Page 26

Table 4:

VA Users Initiating Evidence-Based Psychotherapy for PTSD and Completing 8 or More Sessions within a
Year, FY 2008-2013, by Receipt of Aligned PTSD Checklist Measurement

1duosnue Joyiny vA 1duosnue Joyiny wA

1duosnue Joyiny vA

Category
Overall With Aligned PCL Without Aligned PCL
Measurement Measurement
Patient Characteristics, N 10,765 2,052 8,713
Age, M (SD) ™™ 47.3(15.2) 45.2 (15.2) 47.8 (15.1)
Women, % (n) 12.9 (1,390) 13.8 (283) 12.7 (1,107)
Married, % (n) * 60.8 (6,547) 62.8 (1,288) 60.4 (5,259)
White Non-Hispanic, % (n) 63.8 (6,871) 62.3 (1,279) 64.2 (5,592)
OEF/OIF/OND Veteran, % (n) ™™ 41.7 (4,490) 50.3 (1,033) 39.7 (3,457)
Rural, % (n) 32.8 (3,529) 31.6 (649) 33.1 (2,880)
Combat Exposure, % (n) 27.7 (2,983) 27.0 (554) 27.9 (2,429)
Sexual Trauma while in Military, % (n) 13.2 (1,417) 13.5(277) 13.1 (1,140)
VA Disability Level 70% or Greater, % (n) 58.8 (6,334) 60.2 (1,236) 58.5 (5,098)
Charleson Comorbidity Index 1 or greater, % (n) 12.6 (1,353) 12.3 (253) 12.6 (1,100)
Psychotic Disorders, % (n) 1.9 (209) 1.5(31) 2.0 (178)
Bipolar Mood Disorders, % (n) 3.4 (363) 3.4 (70) 3.4 (293)
Depressive Mood Disorders, % (n) 66.3 (7,141) 70.9 (1,455) 65.3 (5,686)
Non-PTSD Anxiety Disorders, % (n) * 37.9(4,080) 41.0 (841) 37.2(3,239)
Traumatic Brain Injury, % (n) " 15.6 (1,681) 18.6 (381) 14.9 (1,300)
Alcohol Use Disorders, % (n) * 24.6 (2,648) 26.5 (544) 24.2 (2,104)
Opioid Use Disorders, % (n) 1.9 (207) 2.1 (42) 1.9 (165)
Other Drug Use Disorders, % (n) 14.9 (1,607) 13.8 (283) 15.2 (1,324)
Service Use Characteristics, N
Adequate Trial of EBA for PTSD, % (n) *™* 30.0 (3,227) 33.7 (691) 29.1 (2,536)
PTSD Outpatient Clinical Team Use (540 or 561), % (n) " 675 (7,270) 715 (1,467) 66.6 (5,803)
Outpatient Mental Health Visits, M (SD) * 28.6(16.3) 27.8 (14.7) 28.8 (16.7)
Outpatient Substance Abuse Visits, M (SD) 3.8(12.3) 4.2 (13.2) 3.8(12.0)
Outpatient Primary Care Visits, M (SD) 33(3.3) 33(3.1) 33(3.3)
E]r)nergency Department Visit for Psychiatric Indication, % 7.7 (829) 8.1 (166) 7.6 (663)
Acute Mental Health Inpatient Admission, % (n) 6.7 (722) 6.9 (141) 6.7 (581)
Residential PTSD Admission, % (n) 8.4 (904) 8.4 (173) 8.4 (731)
Residential Substance Abuse Admission, % (n) 2.4 (258) 2.2 (46) 2.4 (212)
Primary Therapist Characteristics, where known
Age, M (SD) ™ 44.8 (10.9) 43.6 (11.1) 45.1 (10.8)
Women, % (n) 66.4 (5,825) 67.4 (1,126) 66.2 (4,699)
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Category
Overall With Aligned PCL Without Aligned PCL
Measurement Measurement

Psychologist, % (n) ™ 60.0 (6,450) 65.3 (1,339) 58.7 (5,111)
Social Worker, % (n) 32.8(3,5529) 28.7 (588) 33.8(2,941)
Nurse, % (n) 2.2(236) 1.3 (26) 2.4 (210)
Psychiatrist, % (n) * 1.6 (175) 0.8 (17) 1.8 (158)
Other, % (n) 3.4 (369) 3.9 (80) 3.3(289)
Prescribing Privileges, % (n) 8.9 (961) 7.6 (155) 9.3 (806)
Percentage of Time Seeing PTSD Patients in Various - } )
Settings

PTSD Service Section (PCT or residential), M (SD) 56.2(38.7) 58.3 (38.6) 55.6 (38.7)

Substance Abuse Service Section, M (SD) 3.7(13.5) 3.5(12.8) 3.7 (13.6)
(Sg;)ﬂorbid PTSD Substance Abuse Service Section, M 0.4 (3.9) 09 (5.9) 03(33)

General Mental Health Service Section, M (SD) * 30.7 (34.7) 28.6 (34.2) 31.2 (34.8)

Integrated Care Service Section, M (SD) 5.3 (16.1) 5.1 (16.1) 5.4 (16.1)

Note. VA=United States Department of Veterans Affairs; PTSD=Posttraumatic Stress Disorder; M=mean, SD=standard deviation; OEF/OIF/
OND=0peration Enduring Freedom/Operation Iraqi Freedom/Operation New Dawn

*
p<0.05

*:

*
p<0.001
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	APPENDIX 1:
	AppendixAppendix 2:Raw and Weighted Covariates for Comparisons of Quality Standards for Patients Receiving 8 or More Sessions of Evidence-Based Psychotherapy for PTSD and Aligned PCL Measurement, FY 2008–2013Raw DataWeighted DataPatient Characteristics, N(A) 8 n=303(B) 8 ST n=549(C) 8 14W ST n=1,200p value(A) 8 n=303(B) 8 ST n=549(C) 8 14W ST n=1,200p valueBaseline PCL, M (SD)64.9 (9.9)63.2 (9.6)63.5 (9.8)0.04164.2 (11.0)63.6 (10.1)63.6 (10.0)0.735Days Between Baseline PCL and Session 1, M (SD)2.4 (15.5)6.9 (23.0)0.8 (6.0)<0.0013.1 (22.7)2.8 (10.4)1.1 (8.1)0.002Days Between Follow-Up PCL and Session 8 M (SD)0.2 (5.8)−1.9 (13.7)0.3 (5.8)<0.0010.2 (7.0)−0.4 (7.3)0.2 (6.4)0.230Fiscal years 2008–20095.3 (16)7.7 (42)5.7 (68)0.2206.3 (16)7.2 (42)6.1 (68)0.678Fiscal years 2010–201137.3 (113)35.5 (195)39.4 (473)0.28436.3 (113)36.1 (195)39.1 (473)0.468Fiscal years 2012–201357.4 (174)56.8 (312)54.9 (659)0.62557.4 (174)56.6 (312)54.9 (659)0.683Age, M (SD)47.2 (14.6)42.8 (14.7)45.8 (15.5)<0.00146.3 (16.4)16.3 (44.6)45.4 (15.4)0.326Women, % (n)9.6 (29)14.6 (80)14.5 (174)0.07013.6 (29)14.4 (80)14.3 (174)0.963Married, % (n)68.6 (208)60.3 (331)62.4 (749)0.05068.1 (208)61.8 (331)62.5 (749)0.252White Non-Hispanic, % (n)48.2 (146)62.7 (344)65.8 (789)<0.00155.3 (146)62.0 (344)63.8 (789)0.053OEF/OIF/OND Veteran, % (n)46.9 (142)55.2 (303)49.0 (588)0.02448.8 (142)49.0 (303)50.2 (588)0.877Rural, % (n)32.3 (98)33.2 (182)30.8 (369)0.58030.5 (98)33.6 (182)30.5 (369)0.462Combat Exposure, % (n)28.7 (87)27.0 (148)26.6 (319)0.75730.2 (87)25.7 (148)27.0 (319)0.466Sexual Trauma while in Military, % (n)9.2 (28)12.4 (68)15.1 (181)0.02012.8 (28)12.3 (68)14.8 (181)0.358VA Disability Level 70% or Greater, % (n)65.3 (198)62.7 (344)57.8 (694)0.02362.1 (198)61.8 (344)58.5 (694)0.337Charleson Comorbidity Index 1 or greater, % (n)15.8 (48)10.2 (56)12.4 (149)0.05614.8 (48)11.1 (56)11.9 (149)0.355Psychotic Disorders, % (n)1.0 (3)1.6 (9)1.6 (19)0.7210.4 (3)1.5 (9)1.6 (19)0.133Bipolar Mood Disorders, % (n)3.6 (11)3.1 (17)3.5 (42)0.8885.3 (11)3.0 (17)3.5 (42)0.382Depressive Mood Disorders, % (n)68.3 (207)71.6 (393)71.3 (855)0.55568.6 (207)72.1 (393)71.5 (855)0.610Non-PTSD Anxiety Disorders, % (n)43.6 (132)41.3 (227)40.2 (482)0.55042.1 (132)40.1 (227)40.0 (482)0.833Traumatic Brain Injury, % (n)17.2 (52)22.8 (125)17.0 (204)0.01317.8 (52)20.7 (125)17.6 (204)0.291Alcohol Use Disorders, % (n)28.4 (86)27.0 (148)25.8 (310)0.64324.8 (86)27.9 (148)25.8 (310)0.594Opioid Use Disorders, % (n)2.3 (7)2.0 (11)2.0 (24)0.9401.6 (7)2.0 (11)2.0 (24)0.901Other Drug Use Disorders, % (n)14.9 (45)13.8 (76)13.5 (162)0.83012.1 (45)13.0 (76)13.3 (162)0.863Adequate Trial of Evidence-Based Antidepressant for PTSD, % (n)41.3 (125)33.2 (182)32.0 (384)0.00937.3 (125)33.0 (182)32.5 (384)0.363PTSD Outpatient Clinical Team Use (540 or 561), % (n)84.5 (256)71.2 (391)68.3 (820)<0.00178.3 (256)71.8 (391)70.4 (820)0.098Outpatient Mental Health Visits, M (SD)31.7 (16.3)27.6 (14.2)26.9 (14.4)<0.00129.0 (15.5)27.7 (15.3)27.3 (14.8)0.228Outpatient Substance Abuse Visits, M (SD)5.3 (13.9)3.8 (15.3)4.1 (11.9)0.2563.6 (9.8)3.9 (16.7)4.1 (12.0)0.804Outpatient Primary Care Visits, M (SD)3.8 (3.5)3.1 (2.5)3.2 (3.1)0.0053.3 (3.2)3.2 (2.9)3.2 (3.2)0.752Emergency Department Visit for Psychiatric Indication, % (n)8.3 (25)7.1 (39)8.5 (102)0.6076.9 (25)7.1 (39)8.5 (102)0.510Acute Mental Health Inpatient Admission, % (n)6.3 (19)7.8 (43)6.6 (79)0.5725.0 (19)7.5 (43)6.5 (79)0.426Residential PTSD Admission, % (n)15.8 (48)7.5 (41)7.0 (84)<0.0019.8 (48)8.2 (41)7.6 (84)0.432Residential Substance Abuse Admission, % (n)4.6 (14)1.1 (6)2.2 (26)0.0042.4 (14)1.1 (6)2.2 (26)0.241Primary Therapist Characteristics, where knownAge, M (SD)44.1 (12.3)43.3 (11.0)43.5 (10.9)0.66443.1 (14.3)43.7 (12.9)43.4 (12.6)0.861Women, % (n)44.2 (134)60.5 (332)55.0 (660)<0.00164.7 (134)68.5 (332)68.5 (660)0.540Psychologist, % (n)65.7 (199)67.8 (372)64.0 (768)0.32769.9 (199)66.5 (372)65.2 (768)0.395Social Worker, % (n)24.1 (73)27.0 (148)30.6 (367)0.04625.2 (73)28.0 (148)29.5 (367)0.410Nurse, % (n)0.3 (1)1.1 (6)1.6 (19)0.1990.2 (1)1.3 (6)1.5 (19)0.102Psychiatrist, % (n)0.7 (2)1.1 (6)0.8 (9)0.7200.7 (2)1.2 (6)0.8 (9)0.683Other, % (n)9.2 (28)3.1 (17)2.9 (35)<0.0014.1 (28)3.0 (17)3.0 (35)0.510Prescribing Privileges, % (n)5.6 (17)7.8 (43)7.9 (95)0.3796.5 (17)7.7 (43)7.7 (95)0.813Percentage of time in PTSD Service, M (SD)72.0 (33.7)57.5 (38.0)55.2 (39.2)<0.00163.8 (45.6)58.7 (41.2)57.9 (38.5)0.111Percentage of time in Substance Abuse Service, M (SD)3.4 (13.2)3.2 (10.7)3.7 (13.5)0.7362.6 (9.5)3.0 (12.0)3.5 (12.3)0.338Percentage of time in PTSD-Substance Abuse Service, M (SD)1.1 (6.3)1.0 (6.5)0.8 (5.4)0.5050.8 (4.0)0.8 (5.6)0.8 (6)0.973Percentage of time in General Mental Health Service, M (SD)17.5 (27.8)29.1 (33.8)31.2 (35.3)<0.00124.8 (41.4)28.6 (35.9)29.2 (34.0)0.245Percentage of time in Integrated Care Service, M (SD)3.5 (12.6)5.8 (17.4)5.3 (16.2)0.1204.5 (17.5)5.5 (17.2)5.0 (15.8)0.735Note. PTSD=Posttraumatic Stress Disorder, PCL=PTSD Checklist, 8=eight sessions of evidence-based psychotherapy (EBP), 8 ST=eight sessions of EBP with the same the same psychotherapist, 8 14W S=eight sessions with the same therapist within 14 weeks, OEF/OIF/OND=Operations Enduring Freedom/Iraqi Freedom/New Dawn
	Appendix 2:
	References
	Figure 1:
	Table 1:
	Table 2:
	Table 3:
	Table 4:
	Table 5:



