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Objective: Measurement-based care is designed to track symptom levels during treatment and leverage
clinically significant change benchmarks to improve quality and outcomes. Though the Veterans Health
Administration promotes monitoring progress within posttraumatic stress disorder (PTSD) clinical teams,
actionability of data is diminished by a lack of population-based benchmarks for clinically significant change.
We reported the state of repeated measurement within PTSD clinical teams, generated benchmarks, and
examined outcomes based on these benchmarks. Method: PTSD Checklist for the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition data were culled from the Corporate Data Warehouse from the pre-
COVID-19 year for Veterans who received at least eight sessions in 14 weeks (episode of care [EOC] cohort)
and those who received sporadic care (modal cohort). We used the Jacobson and Truax (1991) approach to
generate clinically significant change benchmarks at clinic, regional, and national levels and calculated the
frequency of cases that deteriorated, were unchanged, improved, or probably recovered, using our generated
benchmarks and benchmarks from a recent study, for both cohorts. Results: Both the number of repeated
measurements and the cases who had multisession care in the Corporate Data Warehouse were very low.
Clinically significant change benchmarks were similar across locality levels. The modal cohort had worse
outcomes than the EOC cohort. Conclusions: National benchmarks for clinically significant change could
improve the actionability of assessment data for measurement-based care. Benchmarks created using data from
Veteranswho receivedmultisession care had better outcomes than those receiving sporadic care.Measurement-
based care in PTSD clinical teams is hampered by low rates of repeated assessments of outcome.

What is the public health significance of this article?
We generated benchmarks that indicate clinically significant change in PTSD symptoms based on
nationwide data from Veterans seeking PTSD care. However, the available data represented a small
fraction of total Veterans seeking PTSD care due to a lack of repeated measurements. More repeated
measurements are needed to ensure the promises of measurement-based care.
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The primary goal of measurement-based care is to monitor change
in patient reported outcomes, or the lack thereof, and use shared
decision-making to adjust treatment plans accordingly (Joint
Commission, 2018). Measurement-based care also entails archiving
clinic and system-wide outcome data to improve the quality of care
and outcomes in clinics, hospitals, and systems of care. The latter is
the foundation of a learning health care system, which dynamically
leverages ecologically valid outcome data for practice-based im-
provements in quality and outcome (Institute of Medicine et al.,
2007). The Veterans Health Administration (VHA) is well-
positioned to ensure measurement-based care and to leverage
large-scale, high-volume patient, and treatment data to improve
care because it promotes measurement-based care in their best
practice guidelines (Joint Commission, 2018), promotes consistent
care, and uses a standardized electronic medical records system to
capture and archive patient reported outcome data.
With respect to the mental health care, advancements in patient

care and generating knowledge about ways of improving care and
care outcomes requires a high degree of compliance with adminis-
tering, using, and archiving assessments, which has been challeng-
ing in VHA. In 2017, VHA launched a national initiative focused on
implementing measurement-based care across its mental health
services. At baseline, a survey of 230 providers across 47 VHA
medical centers found that just 58% of mental health providers
collected at least one measure for at least 50% of patients (Oslin
et al., 2019). Further, a chart review study of 28,376 Veterans who
received any mental health care at a VA hospital found that only
25% of patients had received at least one outcome measure (King
et al., 2018). We can infer from these findings that measurement-
based care, which requires, at a minimum, repeated measurement to
track patient progress, is infrequent in VHA mental health care.
Within the context of posttraumatic stress disorder (PTSD)

clinical teams, significant resources have been dedicated to increas-
ing measurement-based care in pursuit of evidence-based care.
VHA requires all PTSD clinical teams offer VA/Department of
Defense guideline consistent care, and the first-line evidence-based
psychotherapies (EBPs), namely prolonged exposure (Foa et al.,
2007) and cognitive processing therapy (Resick & Schnicke, 1992),
recommend outcome tracking. However, these treatment manuals
fail to provide information about how to systematically use progress
tracking to inform shared decision-making to avoid failure, perhaps
leading to less compliance of repeated measurements, even in EBP
practice. Nevertheless, given the recommendation for at least
repeated assessments of outcome, the expectation is that outcome
tracking would be prevalent in PTSD clinical teams (e.g., Sripada et
al., 2018). Although this might be the case if administration of EBPs
was common practice, EBPs are by far not the modal form of care in
PTSD clinical teams. EBPs are provided for only approximately
3.0%–6.3% of patients in PTSD clinical teams in VHA (Sripada et
al., 2018; Watts et al., 2014), with many PTSD clinical teams
providing higher rates of supportive therapy or providing non-
EBP treatment before and/or after a course of EBP (e.g., Finley
et al., 2015; Rosen et al., 2016). The state of repeated administration
of patient reported outcome in PTSD clinical teams irrespective of
EBP initiation (a necessary but not sufficient condition for
measurement-based care) is unclear but one study found that
<1% of patients with PTSD diagnoses in the VHA have at least
four measurements documented in the VHA Corporate Data Ware-
house (Shiner et al., 2019). When VHA medical records are

interrogated to glean test administration from treatment notes using
natural language processing, it appears that there are many more
cases of repeated administration of tests (e.g., up to 43% of patients
receiving at least one PTSD Checklist [PCL]; Maguen et al., 2021;
Shiner et al., 2019). However, mentioning test administration and
test scores in chart notes is not equivalent to conducting
measurement-based care, which requires data that are presented
and used in an actionable manner (i.e., with benchmarks to interpret
when action should be taken), and data that are captured, stored,
accessed, and able to be aggregated.

Provider-reported barriers to repeated assessments of outcomes
outside of VHA include a perceived lack of utility, lack of sufficient
training and refresher training, and insufficient support for interpre-
tation and taking follow-up action (e.g., Callaly et al., 2006;
Tauscher et al., 2021); the underpinnings of actionability. To the
last point, when tests are administered solely for putative diagnostic
or administrative purposes, and there is no strategy for using the
results to guide shared decision-making to avoid failure, patients
have little motivation to comply; these practices are antithetical to
measurement-based care. Perhaps most important for improving
outcome tracking and data capture efforts is addressing the lack of
guidance for interpreting collected data in real time to generate
clinically useful information regarding patient progress. This prob-
lem is a practical one; even for providers or clinics that have a high
rate of repeated outcomemonitoring, there are no clear guidelines on
how to interpret or use the data, and few studies or organizations
(e.g., VHA) report how assessment data can be used to produce
actionable information about progress (Peterson et al., 2019), which
would in theory improve patient and provider satisfaction and
outcomes (e.g., lower dropouts, reduced symptom severity that
arise after shifting treatment approach and targets). Without these
guidelines, measurement-based care risks acquiring a mostly
bureaucratic quality, which may explain why 90% of providers
in a public mental health system that required outcome assessment
(not VHA) reported little impact of measurement on their decisions
about clinical care (Garland et al., 2003).

The measurement-based care initiative in VHAmental health care
emphasizes collaboratively deciding when and how to take action
given the results of valid outcome measures as a core feature of
shared decision-making (see Resnick & Hoff, 2020). However,
without reliable and actionable benchmarks that signal clinically
significant, and ultimately, graphical representations of raw scores
and benchmarked thresholds, patients and providers are left to either
interpret the data subjectively or use heuristics derived from efficacy
trials, which likely do not generalize to practice (Fortney et al., 2017;
Litz, in press).

Jacobson and Truax’s (1991) approach to statistically indexing
clinically significant change is generally regarded as the best
approach to standardizing clinical benchmarks (Lambert &
Ogles, 2009; Speer & Greenbaum, 1995). The J&T approach is
appealing because it provides an index of the clinically significant
change of change scores at any cross-section after baseline and the
magnitude of any endpoint postbaseline score independent of
baseline values and can be easily calculated on any clinical sample,
and with any measure. The first step is to calculate the reliable
change index (RCI), which provides a threshold of statistically
reliable change. The second step is to determine a threshold that
is clinically meaningful for an endpoint score, which is either two
standard deviations (SDs) below the baseline of a patient sample, or,
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if nonpatient norms are available, two SDs within the nonpatient
population mean (or a midpoint between the patient and nonpatient
populationmeans). J&T recommended applying these two clinically
significant change algorithms to classify patients as recovered (we
prefer the term “probable recovery”) if their postbaseline score
passes the end-state and the RCI criteria; improved if the test score
passes the RCI criterion; unchanged if a test score fails to pass the
RCI criterion; and deteriorated if worsened scores pass the RCI
criterion (statistical and clinically significant worsening).
Despite the potential utility of the J&T approach, it has been

applied mostly in variable ways in efficacy trials in the PTSD
literature. The most common benchmark used until recently was
a 10-point change from baseline on the PTSD Checklist for Diag-
nostic and Statistical Manual of Mental Disorders, Fifth Edition
[DSM-5] (PCL-5; Weathers et al., 2013), which was generated from
an unspecified calculation of J&T parameters using the PTSD
Checklist for Diagnostic and Statistical Manual of Mental Disor-
ders, Fourth Edition data from an efficacy trial (PCL; Monson et al.,
2008). The validity of this threshold at best, is questionable for the
PCL-5, as benchmarks from efficacy trials are may not be general-
izable to real-world care in all settings.
Marx et al. (2022) calculated clinically significant change criteria

and RCI-based thresholds for the Clinician Administered PTSD Scale
for DSM-5 (CAPS-5; Weathers et al., 2018) and the PCL-5, using
samples of Veterans and service members from two efficacy trials
(randomized controlled trials; group cognitive behavioral therapy,
Sloan et al., 2018; and integrated prolonged exposure Norman et al.,
2019), and a single site study in primary care patients without PTSD
as a normative group (from Bovin et al., 2021). They found a reliable
change threshold value of 12–13 or greater points on the CAPS-5 and
15–18 or greater on the PCL-5 and thresholds of total scores of≤8 and
28, respectively, for probable recovery (Marx et al., 2022). The RCI
threshold for clinically significant change varied across trials, sug-
gesting that sample characteristics may limit generalizability of
benchmarks across contexts. Indeed, Reponen et al. (2021) describes
how clinically useful benchmarks are influenced by variability in
intraorganizational, regional, national, and international contexts. For
example, the further two clinics or clinical trials differ from one
another geographically (e.g., for Marx et al., 2022: the group-based
cognitive behavioral therapy randomized controlled trial was con-
ducted at VA hospitals in Boston, MA and Providence, RI; the
integrated prolonged exposure randomized controlled trial was con-
ducted at a VA hospital in San Diego, CA), the greater likelihood of
sample differences that lead to heterogenous recommendations of
benchmarks (Reponen et al., 2021). Consequently, any recommen-
dation for a universal benchmark of clinically significant change for a
test are likely not universally valid. Further, aggregation of locally
benchmarked outcomes at the clinic or even provider level enhances
the validity of data to generate and eventually test ideas in service of
quality and outcome improvement (Fortney et al., 2017).
The goals of this study were to generate a status report of the

current state of outcome measurement in PTSD clinical teams
nationally (indexed by the PCL-5), the extent to which there are
usable cases of repeated administrations of the PCL-5 within an
episode of care (EOC), and to generate benchmarks for clinically
significant change from the available data. In specific terms, we used
(a) national data of PCL-5 tests administered in PTSD clinical teams
in the 13 months prior to the COVID-19 pandemic in cases that
received some form of individual psychotherapy; (b) generated a

cohort of cases that had sustained contiguous individual psycho-
therapy (an EOC), as well as, cases who received a more typical
course of care (modal cohort); (c) calculated clinic-level bench-
marks for clinically significant change, using various methodologi-
cal approaches to calculating J&T; (d) examined variation in
benchmarks at the clinic, region (represented by Veteran Integrated
Service Network [VISN]), and national levels, as well as variation in
benchmarks using Marx et al. (2022) parameters across both EOC
and modal cohorts; (e) generated the frequency of J&T categories of
clinically significant change as indices of effectiveness of treatment
within EOCs nationally; and (f) examined variation in these out-
comes at various levels of locality and care and methodological
approaches.

Method

Participants and Procedure

The sample was drawn from Veterans seen within PTSD clinical
teams in VHA nationwide in the year prior to the start of COVID-19
(January 1st, 2019 to January 30th, 2020), to capture patients seen
before the shift to telehealth, which challenged the nature of routine
psychotherapy and outcome measurement opportunities. We
wanted to capture a year’s worth of the most recent data before
COVID to allow the best chance for repeated measurements to be
observed, if they were to be observed at all. Because the discourse
about measurement-based care is still new and the efforts to promote
it in VHA are nascent, we presumed that reaching further back than
2019 would capture less repeatedmeasurements. Thirteen months of
data versus 12 months were captured because we decided to be
inclusive of all January dates. Patient data, comprised of the
variables outlined below, were extracted from the VHA Corporate
Data, which stores patient and encounter (e.g., sessions in a given
clinic) metadata. The variables of interest were pulled and analyzed
within the secure Veterans Informatics and Computing Infrastruc-
ture environment. This project was determined to not require
oversight by the Research and Development Committee at the
VA Boston Healthcare System. This study was not preregistered.

The full cohort was comprised of patients seen in a PTSD clinical
team who received individual therapy, group therapy, medication
management, crisis management, or assessment services in any
PTSD clinical team across the nation. We then interrogated the
full cohort to identify a cohort of patients who engaged in an EOC
for individual psychotherapy. We first included any case who had
current procedural terminology codes of 30, 45, or 60 min of
individual psychotherapy or evaluation and management (E/M).
We then selected cases beginning a new EOC in 2019, defined as not
having any other sessions in the PTSD clinical team in the preceding
10 weeks. To identify cases that would be most likely to have
repeated measurements of outcome, we then selected cases with at
least eight sessions within 14 weeks (consistent with the conserva-
tive definitions of an EOC in PTSD clinical teams used in a
Corporate Data Warehouse-based study by Shiner et al., 2020).
Because of our unique aims, we further narrowed the cohort to those
cases that had at least one PCL-5 during their EOC. To generate
benchmarks for the PCL-5, at least two PCL-5s are needed: at least,
a baseline and another administration at or near the end of an EOC.
Consequently, we retained cases with at least two PCL-5s, wherein
the first PCL-5 was administered within 1 week of the first
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individual therapy session of the EOC and the last PCL-5 was
administered either within 1 week of the last individual therapy
session of the EOC or by at least the fourth individual therapy
session of the EOC, since PTSD symptoms might be expected to
decrease midway through treatment (i.e., by the sixth session in a
12-session protocol; Resick et al., 2017). We selected cases also
with at least four individual psychotherapy encounters before the
first and last PCL-5 administration, representing pretreatment to
posttreatment change in outcome (half the number of sessions
required to meet definition of EOC). We also examined the break-
down in receipt of an EBP (cognitive processing therapy or pro-
longed exposure) during the EOC. Receipt of EBP was identified
using “health factors” associated with each encounter progress note,
which indicates that an EBP progress note template was used.
As seen in Figure 1, the EOC cohort we created represented a

fraction of the full extracted cohort. To capture the putatively modal
form of treatment provided in PTSD clinical teams, we identified a
comparison cohort, which we refer to as the modal cohort. We first

identified non-EOC cohort cases who started individual psychother-
apy in a PTSD clinical team on or after March 13, 2019 (i.e., as
mentioned above, this represents a period of 10 weeks without any
PTSD clinical team sessions), with the last session no later than
January 31st, 2020. Next, we selected cases that had at least two
PCL-5s, with the first occurring no more than a week from the first
individual therapy session and the last occurring no more than a week
from the final individual therapy session or the fourth individual
therapy session (analogous to the EOC cohort requirement).Wefinally
selected cases who had at least four individual or group psychotherapy
encounters between first and last PCL-5 administrations.

Measures and Variables

PTSD Symptoms

The PTSD Checklist forDSM-5 (PCL-5; Weathers et al., 2013) is
a 20-item measure of PTSD symptoms as defined by the DSM-5
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Figure 1
Cohort Extraction

Note. PCT = PTSD Clinical Team; PCL-5 = PTSD Checklist for Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition; EOC = episode of
care; PTSD = posttraumatic stress disorder.
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(American Psychiatric Association Division of Research, 2013).
Respondents indicate how much they have been bothered by each
symptom on a scale of 0 (Not at all) to 4 (Extremely). The standard
version of the PCL-5 is anchored to the past month, but a weekly
version is often used clinically to track session-by-session changes.
However, due to the inconsistency and confusion among providers
about which version to use, both the PCL-5 weekly and PCL-5
monthly were extracted and treated as weekly measures for this
study. The PCL-5 has excellent validity and reliability (Bovin et al.,
2016). Service utilization characteristics. We extracted the types of
encounters in the PTSD clinical team in the given timeframe (e.g.,
medication management, individual psychotherapy), number of
individual psychotherapy sessions attended as well as the dates
of those sessions, number of PCL-5s completed, whether a session
was an EBP was delivered in the span of an identified EOC, and the
clinic and VISN in which the sessions were delivered. Clinic was
defined as the institution in which the care occurred (e.g., Baltimore
PTSD clinical team), rather than individual providers’ named
clinics.

Data Analysis

All data were extracted using Structured Query Language and
analyzed using Statistical Analysis Software (Version 9.4). To
generate benchmarks that index clinically significant change, we
followed the recommendations of Jacobson and Truax (1991). We
first calculated the RCI—a sample-specific change in score magni-
tude that is statistically reliable. This is calculated by dividing the
individual patient change score (i.e., posttreatment minus pretreat-
ment scores) by the standardized difference of the measure. RCI
values above or below ±1.96 are reflective of statistically reliable
change. For that standardized difference to be sample-specific, local
internal consistencies or test–retest coefficients are used. However,
there is some debate as to whether internal consistency or test–retest
coefficient is preferred (Martinovich et al., 1996; Tingey et al.,
1996). Thus, we used both internal consistencies, extracted from all
available baseline PCL-5s, and a widely used published test–retest
coefficient (r= .84; Bovin et al., 2016) in our calculation of RCI, and
compared the resulting thresholds for clinically significant change.
To calculate the threshold for the clinical significance of endpoint
scores, we used the Criterion A method, in which the threshold is
defined as endpoint scores that are two standard deviations below
the sample baseline mean. Using results from both steps, we
categorized cases as: deteriorated (reliably changed, but in the
negative direction; i.e., RCI ≤ −1.96), unchanged (did not reliably
change; i.e., RCI between ±1.96), improved (reliably changed in the
positive direction [RCI ≥ 1.96], but posttreatment score did not fall
below the Criterion A threshold), and probable recovery (reliably
changed in the positive direction, and posttreatment score fell below
Criterion A threshold).
Prevalence of rates in each clinically significant change category

from each clinic, VISN and the national aggregation were calculated
and compared to the previously published thresholds from Marx
et al. (2022) and the combined approach, using McNemar’s tests for
matched pairs, as well as across levels of locality within analytic
method (e.g., internal consistency-derived clinic prevalence com-
pared to internal consistency-derived VISN prevalence). To sim-
plify pairwise comparisons, we only examined differences in rates
of improved and probable recovery across methods. For our

purposes, in using the Marx et al. (2022) thresholds, we used the
RCI calculated from the sample that received individual therapy
(RCI = 15) since treatment in PTSD clinical teams tends to be
focused on PTSD alone (vs. the co-morbid PTSD/alcohol use
disorder sample in the other reported study), henceforth referred
to as the trial-referenced RCI. The PCL-5 cutoff score of 28 from
Marx et al. (2022) is a norm-referenced score calculated from the
midpoint between the baseline mean of a sample of primary care
patients without PTSD and the patient sample with PTSD. This is
known as the Criterion C threshold from Jacobson and Truax
(1991), and it is the preferred method to using two standard
deviations below the mean of the patient sample (i.e., Criterion
A). Finally, we created a benchmark, henceforth referred to as the
combined benchmark, that utilized an RCI based on national
Corporate Data Warehouse data, using internal consistencies, and
the trial-referenced cutoff from Marx et al. (2022). We then com-
pared clinically significant change outcomes using the combined
method to clinic, VISN, national, and trial and norm-referenced (i.e.,
fromMarx et al., 2022) clinically significant change outcomes using
a series of McNemar’s tests.

Data are available if approved by the Boston institutional review
board. Analytic methods are available upon request.

Results

Description of Care Received

The sample sizes at each level of cohort extraction are depicted in
Figure 1. In the subset of those who received at least one PCL-5 (N=
4,776), an average of 1.20 PCL-5s were completed (mode = 0;
median ratio of PCL-5 administrations to individual therapy ses-
sions attended = 0). Of the cases that met criteria for an EOC, 10.43
sessions occurred on average, with a mean of 8.22 days between
sessions. These EOC cases had an average of 3.82 PCL-5 admin-
istrations (median ratio of PCL-5 administrations to sessions =
0.25). In the EOC cohort, 68.90% received at least one session of an
EBP; this latter subset had an average of 5.45 PCL-5 administra-
tions, with mean ration of PCL-5 administrations to sessions of 0.57
(median ratio = 0.56). Of those who received an EBP in the EOC,
68.33% of sessions were categorized as an EBP session. In the
modal cohort, 4.77 sessions occurred on average, with a mean of
24.30 days between sessions, and an average of 0.95 PCL-5 admin-
istrations (median ratio of PCL-5 administrations to sessions = 0).
PCL-5 administration behavior for those who received services
other than individual therapy are listed in Supplemental Table 1.
There were 2,474 (36.90%) cases who had an EOC who also had
sufficient pre- to posttreatment data to calculate clinically significant
change (i.e., two PCL-5s, with four sessions between administra-
tions). We labeled this latter subcohort as the EOC analytical cohort.
There were 1,880 cases that were analyzable in the modal cohort.
They attended an average of 6.41 sessions and completed an average
of 4.92 PCL-5s during that time.

PCL-5 Benchmarks

Baseline and final PCL-5 scores were used to assess clinically
significant change in the EOC analytical and modal cohorts. At each
level of locality—per-clinic, per-VISN, and national aggregate—the
internal consistency (Cronbach’s α) coefficient was determined for
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baseline PCL-5. Uniformly, each value indicated acceptable internal
consistency (α ≥ .70). The distributions of internal consistencies by
locality are depicted in Supplemental Figure 1a–b.

The mean baseline PCL-5 score was 53.54 (95% CI [53.00,
54.10]) in the EOC analytical group (n = 2,474), while the modal
cohort’s mean baseline PCL-5 score was 50.74 (n = 1880; 95% CI
[50.50, 51.42]). The mean final score was 41.74 (95% CI [40.99,
42.49]) in the EOC analytical group, while the mean final score in
the modal cohort was 45.25 (95% CI [44.43, 46.07]). The difference
in baseline-final PCL-5 change score between the EOC analytical
group and the modal cohort was −6.31 (p < .001, 95% CI [−7.21,
−5.41], Cohen’s d = 0.43), such that those in the EOC had greater
reductions in PCL-5 scores, compared to the modal cohort.

The RCI and criterion cutoff values, by level of locality and
method, are displayed in Table 1 (for EOC) and Table 2 (for modal
cohort), along with the frequencies of clinically significant change
categories. The ranges of RCI and criterion A values are dis-
played in Figures 2–7. Overall, most Veterans were categorized
as unchanged, regardless of method or level of locality. A break-
down of clinically significant change frequencies by VISN can be
found in Supplemental Tables 2–5.1

Comparison of Outcomes

Tables 1 and 2 display the significant differences in good out-
comes (improved and probable recovery) across methods and levels
of locality, per the paired McNemar’s tests. Significant differences
are also described below.

A Comparison of Methods for the EOC
Analytical Cohort

Across pairwise tests, thresholds fromMarx et al. (2022) led to fewer
cases categorized as improved, and more as probable recovery, com-
pared to the locally derived methods. The combined method thresholds
led to more cases categorized as probable recovery across all methods
and levels of locality, except the clinic-level using internal consistency.
The combined method thresholds led to fewer cases categorized as
improved, compared all other methods. More cases were classified as
probable recovery using the internal consistency-derived clinic bench-
marks compared to internal consistency-derived VISN and national
benchmarks and more classified as probable recovery, but fewer were
deemed improved, when using the internal consistency-derived clinic
benchmarks compared to internal consistency-derived national bench-
marks. More cases were classified as probable recovery, but fewer as
improved, when using internal consistency-derived VISN benchmarks
compared to internal consistency-derived national benchmarks. Across
levels of locality using test–retest coefficients, fewer cases were
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1 The per-VISN outcomes are limited by the nature of the original Jacobson
and Truax (1991) clinically significant change analyses—namely, that indi-
vidual patients are classified by their observed PCL-5 change score, without
explicitly accounting for sources of variation which might influence outcome
trajectory. Methods of producing a “case-mix” measurement of clinically
significant change account for the possible inherent variation due to factors
such as age, sex, ethnicity, socioeconomic differentiators (e.g., income), and
geographic discrepancies. We explored analytical models accounting for the
random effects of between-VISN variation as a method of case-mix adjusting
outcomes but did not find sufficient evidence of variance, potentially due to
small cell sizes. Subsequent explorations of clinically significant change
outcomes should emphasize appropriate case-mix methods.
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classified as improved using test–retest-derived clinic benchmarks
compared to test–retest-derived VISN benchmarks. Finally, more
Veterans were classified as improved, and fewer as probable recovery,
using the test–retest-derived national benchmark compared to both the
test–retest-derived clinic and VISN benchmarks.

A Comparison of Methods and Locality for
the Modal Cohort

We also compared the frequency of improved and probable
recovery cases across methods and levels of locality within the
modal cohort. For both the internal consistency and published test–
retest values, the prevalence rates of each outcome at all levels of
locality (clinic, VISN, and national aggregate) were different from
the trial-based threshold for change scores and the norm-referenced
end-state benchmark (i.e., combined method), such that more cases
were categorized as improved, but fewer as probable recovery, using
locally derived benchmarks (except rates of probable recovery were
not significantly different from the combined method at the clinic-
level using internal consistency). Similarly, the thresholds from
Marx et al. (2022) led to fewer cases categorized as improved, and
more cases categorized as probable recovery when compared to the
locally derived methods. Furthermore, more cases were categorized as
probable recovery, compared to internal consistency-derived national
benchmarks, by locality, using internal consistency-derived clinic
benchmarks. More cases were also categorized as probable recovery
using the test–retest-derived clinic benchmarks compared to the test–
retest-derived VISN benchmarks. Finally, more cases were catego-
rized as probable recovery using test–retest-derived clinic benchmarks
compared to test–retest-derived national benchmarks.

A Comparison of EOC and Modal Cohorts

We compared the frequency of the four Jacobson & Truax (1991)
outcomes between the EOC analytical and the modal cohorts, using
both calculation methods, and at each level of locality. We estimated
the prevalence difference using Z tests for difference of proportions,
assessing statistical significance at the 0.05 level. All comparisons
revealed significant differences, except for the difference between
those who deteriorated at the VISN level, using the test–retest
coefficient. Across both methods and all levels of locality, the
modal cohort had fewer cases categorized as improved and probable
recovery, and more categorized as unchanged and deteriorated.

Discussion

This national study was the first to assess the frequency of
repeated measurement of PTSD outcome in the pre-COVID year,
to generate benchmarks for clinically significant change based on
sustained individual treatment (chiefly EBP), in an EOC, and to
examine benchmarked clinically significant outcomes, using data
from PTSD clinical teams in the VHA. Other studies have calculated
J&T benchmarks using data from Veterans enrolled in efficacy
trials, but these thresholds for clinically significant change may not
generalize to real-world Veteran care, a point underscored by Marx
et al. (2022). We aimed to determine whether benchmarks for
clinically significant change based on real-world VHA data differed
from the benchmarks generated by Marx et al. (2022) who used a
combination of trial- and norm-referenced data, and whether level of
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locality (i.e., clinic, VISN, national), and the index of measurement
error (i.e., internal consistency vs. test–retest coefficients) affected
benchmarks.
Data used to generate clinically significant change benchmarks

came from just 4.2% of all Veterans who received individual therapy
in PTSD clinical teams in the pre-COVID-19 year (2.4% in an EOC,
1.8% in the modal cohort). This means that an extremely small
number of cases in PTSD clinical teams get the extent of treatment
that has been evaluated in the efficacy trials that have informed
evidence-based practice in PTSD clinical teams (i.e., contiguous
individual psychotherapy lasting ˜10–14 sessions). For our EOC
cohort, the largest “cut” in creating the cohort was reducing the
group who received any individual therapy (n = 103,389) to those
who received at least eight sessions in 14 weeks (n = 6,697).
Although not all contiguous care is EBP (approximately, 69%

according to our results), other research examining the rates of
EBP engagement using the Corporate Data Warehouse data has
found similarly low rates, with approximately 20% of Veterans
dropping out before the third session (Sayer et al., 2022) and nearly
70% receiving less than eight sessions (Hale et al., 2019). Our small
n in the EOC is likely due to a mix of more patients receiving
sporadic care as well as dropout, which is a known significant
problem in PTSD treatment (Najavits, 2015). It will be important to
ensure measurement-based care in the context of sporadic care so
that the Corporate Data Warehouse can be populated and effective-
ness can be examined. Finally, the cases included in our EOC and
modal cohorts are by definition outliers and one of the unintended
consequences of a lack of outcome assessment data in the Corporate
DataWarehouse is that it is difficult to determine how the 96% of the
PTSD clinical team cases differ from those that get chiefly EBPs.
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Figure 2
RCI Ranges at the Clinic and VISN Level, Using Internal Consistencies for EOC Analytical Cohort

Note. Clinic: kurtosis= 8.29,M= 12.34,Mdn= 12.21, range= 2.01–19.83; VISN: kurtosis= 2.66,M= 12.47,Mdn=
12.38, range = 11.76–13.92; N clinics = 210; N VISNs = 18. RCI = reliable change index; VISN = Veteran Integrated
Service Network; EOC = episode of care. See the online article for the color version of this figure.

Figure 3
RCI Ranges at the Clinic and VISN Level, Using Test–Retest for EOC Analytical Cohort

Note. Clinic: kurtosis= 5.43,M= 16.05,Mdn= 15.92, range= 3.14–28.48; VISN: kurtosis= 2.56,M= 16.65,Mdn=
16.53, range = 14.79–18.42; N clinics = 210; N VISNs = 18. RCI = reliable change index; VISN = Veteran Integrated
Service Network; EOC = episode of care. See the online article for the color version of this figure.
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Rates of PCL-5 administrations, even among those who engaged
in consistent individual therapy, were strikingly low. Among those
who received contiguous multisession individual therapy (eight
sessions in 14 weeks) in PTSD clinical teams, only approximately
37% of Veterans had at least two PCL-5s in the Corporate Data
Warehouse, and the average number of PCL-5s for the EOC cohort
was three in the 14-week time period. PCL-5 administration was
even lower for those who received sporadic care, which was modal;
only 3% of the modal cohort of Veterans had at least two PCL-5s.
Although two PCL-5s were a minimum requirement to generate
sufficient data to calculate benchmarks for clinically significant
change, pre–postassessment is, in most cases, not measurement-
based care. Although an examination of change or the lack thereof
when therapy has endedmight inform shared decision-making about
the need for more care or another type of care, it is too late to inform
treatment planning while therapy is ongoing, which is the primary

goal of measurement-based care. Measurement-based care requires
sustained repeated assessments to track change and to guide deci-
sion-making. In the EOC analytical cohort, 38.5% of the Veterans
had an individual psychotherapy session to PCL-5 administration
ratio of greater than two, indicating that just over a third were
receiving a PCL-5, on average, every other session. In the modal
cohort, 22.3% had a session to PCL-5 ratio of greater than two.
Findings are consistent with other investigations into PCL adminis-
tration behavior culled from the Corporate Data Warehouse. Shiner
et al. (2020) found that, in a cohort of Veterans who received at least
eight EBP sessions, only 19% had at least two PCLs, and less than
1% of Veterans had at least four PCLs (Shiner et al., 2019).

We generated clinically significant change benchmarks using a
variety of methods and levels of locality based on available EOC
data. The RCI-based thresholds for clinically significant change
were more conservative using the test–retest coefficient as the index
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Figure 4
Criterion A Ranges at the Clinic and VISN Level for EOC Analytical Cohort

Note. Clinic: kurtosis = 6.48,M = 23.81,Mdn = 24.50, range = −6.54–70.60; N clinics = 210; VISN: kurtosis = 1.81,
M = 22.27, Mdn = 23.75, range = 15.36–27.47; N VISNs = 18. VISN = Veteran Integrated Service Network; EOC =
episode of care. See the online article for the color version of this figure.

Figure 5
RCI Ranges at the Clinic and VISN Level, Using Internal Consistencies for Modal Cohort

Note. Clinic: kurtosis = 39.59,M = 12.39,Mdn = 12.32, range = 1.25–47.37; VISN: kurtosis = 2.66,M = 12.47,Mdn =
12.38, range= 11.76–13.92;N clinics= 220;NVISNs= 18. RCI= reliable change index;VISN=Veteran Integrated Service
Network. See the online article for the color version of this figure.
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of measurement error, versus sample-specific internal consistency,
regardless of the level of locality and the cohort type. The RCIs
using test–retest were similar to the trial-referenced RCI from the
clinical trial from Marx et al. (2022). The norm-referenced criterion
cutoff for endpoint scores from Marx et al. (2022) was six points
higher than the national VA population sample, and thus led to
higher frequencies of probable recovery.
Regarding levels of locality, there was more variation in RCI and

Criterion A at the clinic-level compared to the VISN-level, as would
be expected, though there was also notable variation in outcomes
across VISNs. However, some of the VISNs contained as few as one
case, which constrains inferences about outcomes by VISN Despite
more spread in the clinic-level benchmarks, level of locality did not
matter. Across both EOC and modal cohorts, benchmarks were
nearly identical for clinic, VISN, and national RCI using both test–

retest, and internal consistency coefficients. Similarly, the RCI and
Criterion A did not differ across cohorts, which is not surprising
given that they generally used the same baseline data, aside from
slightly more clinics included in the generation of modal clinic-level
thresholds. Although there were some significant differences in the
frequencies of good outcomes across levels of locality, these
differences were generally small (<2%).

Overall, across methods and levels of locality, those in the modal
cohort were more likely to have deteriorated (although clinically
significant deterioration at each level of analysis was low) and to be
unchanged than those in the EOC, and those in the EOC were more
likely to have improved or be probably recovered. There are many
possible reasons for these notable differences. First, those in the
EOC, by definition, received more sessions, and thus may have
experienced greater benefit from a higher dose of individual
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Figure 6
RCI Ranges at the Clinic and VISN Level, Using Test–Retest for Modal Cohort

Note. Clinic: kurtosis= 7.91,M = 16.16,Mdn = 16.19, range = 1.57–34.50; VISN: kurtosis = 2.56,M = 16.65,Mdn =
16.53, range = 14.79–18.42; N clinics = 220; N VISNs = 18. RCI = reliable change index; VISN = Veteran Integrated
Service Network. See the online article for the color version of this figure.

Figure 7
Criterion A Ranges at the Clinic and VISN Level for Modal Cohort

Note. Clinic kurtosis = 6.48;M = 23.03;Mdn = 23.09; range = −6.83–70.60; N clinics = 220; VISN kurtosis = 1.81;M =
22.27; Mdn= 23.75; range= 15.36–27.47; NVISNs = 18. VISN=Veteran Integrated Service Network. See the online article
for the color version of this figure.
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psychotherapy. Second but related, differences in outcome could be
at least partially due to the greater likelihood of EBP in the EOC
compared to the modal cohort, given that the EOC had a minimum
of eight sessions. Finally, it is likely that the patients who received
an EOC differ from those who received modal care on character-
istics that are associated with better treatment outcomes. Indeed,
previous research has identified demographic (age, gender, race) and
military history characteristics (combat exposure, trauma type,
number of deployments) that are associated with greater rates of
completion of EBPs and repeated measurement (Maguen et al.,
2019; Shiner et al., 2019).
These results showed a serious lack of repeated measurement in

PTSD clinical teams for individual psychotherapy, even in the
context of EBPs, which greatly constrains any effort to leverage
measurement-based care to improve outcome and efforts to leverage
aggregated data for quality and outcome improvement (Litz, in
press). We posit that charting total scores using benchmarks for
clinically significant change will aid in shared decision-making with
respect to treatment planning and measurement-based care and will
foster greater use of repeated assessments because the results will be
more actionable to Veterans. We believe that the benchmarks we
generated can be used for these purposes, but they will need to be
revised when there is much more data available. Benchmarks should
be routinely updated over time to accurately reflect the symptom
burden of Veterans in a given time period. Preliminary evidence
suggests PTSD symptoms were impacted during COVID-19 for
Veterans (Pedersen et al., 2021; Straus et al., 2022), and it is likely
that rates of measurement, and how these data were stored, changed
as providers were adapting assessments to a virtual format.
Our results revealed little variation in benchmarks or effective-

ness based on locality, but the index for measurement error for the
RCI mattered considerably. We suggest that the VHA use the test–
retest coefficient to calculate the national RCI (16.80 based on
available data in this study) because it was recommended originally
by Jacobson and Truax (1991), and it is standardized and does not
require constant updating of the internal consistencies from the
baseline PCL-5s in the Corporate Data Warehouse. The RCI using
the test–retest coefficient was very similar to the RCI identified in
Marx et al. (2022), which suggests broad applicability. For deter-
mining the criterion cutoff for end-state scores, we recommend the
cutoff of 28 that was identified in Marx et al. (2022), because they
were able to use J&T’s preferred Criterion C method, versus our use
of the Criterion A approach. The Criterion C cutoff is indexed to a
group that is not dysfunctional, which enhances the validity of the
determination of whether an end-state score is clinically significant.
The use of the national RCI with test–retest coefficient and norm-
referenced criterion C was captured in our combined approach.
Using this approach, half of the cases who received at least eight
sessions in 14 weeks did not achieve clinically significant change,
16% were improved, and 19% were probably recovered. For those
that received contiguous care (i.e., modal cohort), nearly 80% did
not make clinically significant change gains.
In addition to the limited generalizability of our Corporate Data

Warehouse-derived benchmarks and associated outcomes, a limitation
of our findings is that we are unable to confidently say which of the
benchmarks we calculated are themost valid. To do so, wewould need
to examine which benchmark had the greatest criterion-related valid-
ity, indexed to a gold standard, as was done with the benchmarks from
Marx et al. (2022) in the original publication. Quality of life and

functioning are good candidates for a gold standard (Hinton et al.,
2021; Schnurr & Lunney, 2016), but measurement of these constructs
is not routine in PTSD clinical teams. Ideally, routine measurement in
PTSD clinical teams would include a brief, psychometrically sound
and valid assessment of functioning and quality of life to validate
benchmarks of clinically significant change in PTSD symptoms. We
also acknowledge that there are likely many administered PCL-5s not
captured in the Corporate Data Warehouse, given that chart data
captured more assessments of PCLs than what is available in the
Corporate Data Warehouse (Shiner et al., 2021). While this may have
improved the picture of frequency of repeated measurement in PTSD
clinical teams, it would not be meaningful because data need to be
stored in a centralized data repository (i.e., the Corporate Data
Warehouse) to be used to generate these benchmarks easily and
continuously in order to be functional for measurement-based care.
Thus, while findings on rates of repeated measurements may be an
underestimate of actual clinician behavior, the Corporate Data Ware-
house is alarmingly unsaturated with outcome data. We argue that
once clinicians have a clinician- and patient-facing outcome tracking
systemwith benchmarks for clinically significant change the treatment
planning and shared decision-making benefits will promote
measurement-based care and greater saturation (representativeness)
of local, regional, and national metadata. This kind of data capture
process could realize the promise of a learning health care system, by
providing clinicians a means of aggregating data across caseloads to
generate hypotheses about ways of improving quality and outcomes,
and clinic and national leaders a means of examining and improving
outcomes at scale.
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