
ARTICLES

Evaluating and Improving Engagement in Care After
High-Intensity Stays for Mental or Substance
Use Disorders
Eric M. Schmidt, Ph.D., David Wright, Ph.D., Elena Cherkasova, Psy.D., Alex H. S. Harris, Ph.D., M.S., Jodie Trafton, Ph.D.

Objective: This interrupted time-series analysis examined
whether activating a quality measure, supported by edu-
cation and a population management tool, was associated
with higher postdischarge engagement (PDE) in outpatient
care after inpatient and residential stays for mental or sub-
stance use disorder care.

Methods: Discharges from October 2016 to May 2019
were identified from national Veterans Health Administra-
tion (VHA) records representing all 140 VHA health care
systems. Engagement was defined as multiple mental or
substance use disorder outpatient visits in the 30 days
postdischarge. The number of such visits required to
meet the engagement definition depended on a patient’s
suicide risk and acuity level of inpatient or residential
treatment. Health care system–level performance was
calculated as the percentage of qualifying discharges with
30-day PDE. A segmented mixed-effects linear regression
model tested whether monthly health care system perfor-
mance changed significantly after activation of the PDE

measure (activation rollout period, October–December
2017).

Results: A total of 322,344 discharges qualified for the
measure. In the regression model, average health care
system performance was 65.6% at the beginning of the
preactivation period (October 2016) and did not change
significantly in the following 12 months. Average health
care system performance increased by 5.7% (SE50.8%,
p,0.001) after PDE measure activation and did not
change significantly thereafter—a difference representing
11,464 more patients engaging in care than would have
without activation of the measure.

Conclusions: Results support use of this measure, along with
education, technical assistance, and population management
tools, to improve engagement after discharge from residential
and inpatient mental and substance use disorder treatment.
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Clinical practice guidelines emphasize continuity of care
when a patient is discharged from inpatient or residential
mental or substance use disorder treatment (1–3). Good con-
tinuity of care after discharge is associated with lower read-
mission rates, better medication adherence, and subsequent
engagement in specialty outpatient treatment (4–6). Strate-
gies to enhance discharge planning, to improve access to
outpatient services, and to facilitate a patient’s transition to
outpatient providers can improve continuity (7–11). How-
ever, the percentage of patients who receive a timely follow-
up visit after discharge, an indicator of continuity, varies by
patient factors (e.g., age, sex, race-ethnicity, and distance
from care), and health care system factors (e.g., public ver-
sus private funding, catchment area, and discharge proto-
cols) (12–14). Such variation suggests that opportunities
exist to improve the quality of care after discharge from
high-intensity mental or substance use disorder stays. Thus
for quality improvement purposes, health care payer and

provider organizations commonly evaluate rates of follow-
up after discharge (15, 16).

HIGHLIGHTS

• The Veterans Health Administration (VHA) developed
a new quality measure to evaluate engagement in
outpatient care after discharge from inpatient or
residential treatment for mental or substance use
disorders.

• Activating the new postdischarge engagement quality
measure, along with national education efforts and a
population management tool, was associated with a
significant 5.7% increase in patient engagement in care
after discharge.

• Higher levels of engagement in care after discharge
were sustained in the 17 months after activation of the
new quality measure and population management tool
at the VHA.
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The Veterans Health Administration (VHA) is the largest
integrated health care system in the United States, with
embedded specialty mental and substance use disorder
treatment programs. Until October 2017, the VHA used a
measure of 7-day follow-up after discharge for quality
improvement purposes. The VHA stopped tracking the
7-day follow-up measure because of high levels of perfor-
mance across health care systems, policy changes for suicide
prevention (17), and evidence that a single follow-up visit
was not associated with improved outcomes for veterans
(18). In its place the VHA Office of Mental Health and Sui-
cide Prevention developed and activated a new quality mea-
sure of postdischarge engagement (PDE) in multiple
specialty outpatient mental health or substance use disorder
visits in the 30 days after discharge.

From October to December 2017, VHA activated the
new PDE quality measure as part of a multifaceted quality
improvement program designed to incentivize focus on
patient engagement, to educate providers and managers, and
to enable systematic tracking of patients’ care after dis-
charge. In October 2017, the PDE measure was weighted in
VHA’s Strategic Analytics for Improvement and Learning
(SAIL) model, which is a national performance management
strategy that draws attention to clinical areas via top-down
organizational processes—namely by putting evaluation data
into executive leadership performance appraisals (19–21). In
addition, education designed to support VHA’s transition
from a 7-day follow-up measure of continuity to a 30-day
engagement measure included three national webinars and
five regional webinars with business operations and commu-
nity of practice networks. Webinar recordings and support-
ing documents were disseminated for use in local health
care systems’ education efforts.

To support change at the care delivery level, a population
management tool was deployed between November and
December 2017. Population management with this tool refers
to care coordination using nightly updated data that allow for
tracking the full panel of patients admitted to or recently dis-
charged from qualifying stays (22). The population manage-
ment tool prospectively identifies patients before they are
discharged to facilitate the transition to outpatient treatment.
The tool displays real-time information about suicide risk,
admission and discharge, appointments, and the name of the
patient’s providers (a table in an online supplement to this
article lists and summarizes data elements in the tool). Infor-
mation is shown to all relevant VHA clinical teams, whether
they are in different treatment settings, health care systems,
or geographic locations. Doing so makes explicit the shared
responsibilities for care coordination across teams. An e-mail
help desk system has been available for the population man-
agement tool since November 2017. The help desk expedites
direct-to-field technical assistance from experts in quality
improvement, program implementation, and delivery of clini-
cal care. Approximately 1,500 help desk e-mails were
answered in November and December 2017. Over 700 unique
users per month across 140 VHA health care systems access

the population management tool about once per business day
(see online supplement).

In this cohort study, we asked the following question:
was activating the PDE measure and quality improvement
intervention at VHA associated with higher levels of engage-
ment in outpatient mental or substance use disorder care
after discharge from high-intensity mental or substance use
disorder treatment?

METHODS

We used an interrupted time-series design to examine
whether activating the PDE quality measure was associated
with change in engagement in mental or substance use dis-
order care after discharge. This evaluation study was deter-
mined to be a quality improvement project by the Stanford
University Human Subjects Research and Institutional
Review Board.

Calculating the PDE Measure
Information about a patient’s inpatient or residential stay,
discharge dates, diagnoses, and risk of suicide was obtained
from the VHA Corporate Data Warehouse, representing all
140 VHA health care systems in the United States. Dis-
charges were analyzed from all acute care medical and
psychiatric settings and from any of VHA’s specialty resi-
dential rehabilitation treatment programs or domiciliaries
(23, 24). A discharge qualified for the PDE measure
denominator if the stay involved either a mental or sub-
stance use disorder treatment setting (identified with VHA
treating specialty codes) or a mental or substance use dis-
order was listed as the patient’s principal discharge diag-
nosis from a medical or surgical unit. Discharges to
24-hour non-VHA settings (e.g., skilled nursing) or to the
justice system were excluded. Discharges were included if
the criteria for engagement were met prior to a subsequent
readmission within 30 days but were excluded if engage-
ment criteria were not met before a readmission within
30 days.

To calculate whether a patient’s care met the measure
numerator criteria for engagement, we stratified discharges
into four groups on the basis of a patient’s risk of suicide
and acuity level of treatment. To qualify as having engaged in
care, a patient needed to receive at least two to four outpa-
tient follow-up visits within 30 days of discharge, depending
on the denominator group (Figure 1). High risk of suicide
was determined by provider-entered flags in a patient’s med-
ical record or by diagnosis code for suicide-related behaviors
on the discharge record. For patients at high risk of suicide,
four visits were required to meet the engagement definition,
regardless of acuity level or treatment setting. The remaining
denominator groups were based on a patient’s inpatient or
residential treatment setting, as were the number of visits
required to qualify as engagement (Figure 1) (see online
supplement).
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For a 32-month period, from October 2016 to May 2019,
monthly performance on the PDE measure was calculated
nationwide and for all of VHA’s 140 health care systems. To
calculate each system’s denominator, we assigned patients to
the health care system responsible for coordinating their
mental or substance use disorder care at the time of dis-
charge. Responsibility for coordinating care was based on
one of the following three categories: where a patient’s men-
tal health treatment coordinator (MHTC) was located; if a
patient had no MHTC, where a patient’s primary care pro-
vider (PCP) was located; or if a patient had no MHTC or
PCP, where the patient received the most health care visits
in the past year. We note that in practice, the PDE measure
assigns patients to both a discharging health care system
and a coordinating health care system when these systems
are different in order to expose the need for coordination
across systems. We assigned patients only to coordinating
systems in our analysis to avoid duplicate denominator
cases. Because VHA is an integrated system, patients can
receive inpatient, residential, and outpatient care from mul-
tiple health care systems. Thus outpatient care provided at
any VHA health care system qualified for engagement. To cal-
culate each health care system’s performance on the PDE
measure, we divided the number of numerator cases meeting
engagement criteria by the health care system’s number of
qualifying discharges each month (a percentage). National per-
formance on the PDE measure was calculated across all VHA
health care systems to describe pre- and postactivation perfor-
mance by denominator subgroup and by discharge diagnoses.

Analysis
A segmented mixed-effects linear regression (25) estimated
average change in health care system–level performance (per-
centage) associated with activating the PDE measure. Separate
time segments were defined for before and after the PDE
measure and the quality improvement program were

activated. To ensure adequate observa-
tions per time segment (25), monthly
PDE performance from October 2016
through September 2017 represented the
preactivation segment (12 months), and
January 2018 through May 2019 repre-
sented the postactivation segment (17
months). We excluded discharges from
October 2017 to December 2017 to avoid
confounding from the measure activa-
tion and quality improvement rollout.

Monthly health care system perfor-
mance on the PDE measure was
regressed against time to estimate four
fixed-effects parameters: the intercept
represents average health care systems
performance as of October 2016, the
time parameter represents average
change in performance associated with
each month from October 2016 to Sep-

tember 2017, the intervention parameter represents change
in performance during the measure activation and quality
improvement intervention, and the time-after-intervention
parameter represents change in monthly performance there-
after, beyond the effect of the first time parameter. Random
effects for health care system intercepts and slopes were
included in the model. Following reporting standards for
segmented mixed-effects regression (25), we also estimated
the number of patients who engaged in postdischarge care,
who would not have if the measure was not activated.

While the main mixed-effects regression model takes
within–health care system error into account, we took two
steps to rule out the possibility that low denominator sizes
confounded results. First, we visually analyzed the association
between denominator size and health care system–level inter-
vention parameter estimates by using a bubble plot. Second,
we conducted a sensitivity analysis by rerunning the main
analysis after we excluded health care systems with an aver-
age denominator less than 10 across the 32 months observed.

Results are reported as unstandardized estimates and are
interpreted as percentage points. An alpha of 0.05 was used
to determine significance.

RESULTS

A total of 322,344 inpatient or residential discharges met the
PDE denominator criteria from October 2016 to May 2019,
excluding the 3-month activation period. Each month before
PDE activation, the mean6SD number of discharges was
11,2266650. After PDE activation, the number of discharges
nationally averaged 11,0366657. Average performance among
the 140 health care systems (i.e., the percentage of qualifying
discharges that met criteria for 30-day PDE) ranged from 63.9%
to 67.9% each month before PDE activation and from 70.8% to
75.7% each month after, with an average standard deviation
across systems of 11.0% within time segments (Figure 2).

FIGURE 1. Follow-up visits required to meet the Veterans Health Administration’s
postdischarge engagement quality measure, by denominator subgroup
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Change in Performance Associated With Measure Activation
A segmented mixed-effects linear regression estimated
change in performance. The average health care system per-
formance in October 2016 (beginning of the preactivation
period) was 65.6% (SE50.7%, p,0.001). The time parameter
in the preactivation period was not significant
(estimate50.1%, SE50.1%, p50.39), indicating that engage-
ment did not change significantly month over month before
PDE activation. Activating the PDE measure was associated
with significantly increased performance, by 5.7%
(SE50.8%, p,0.001) (Figure 3). The month-over-month
change in performance after measure activation was not sig-
nificant (estimate #0.1%, SE50.1%, p50.71). On the basis of
regression results, an estimated 11,464 more patients
engaged from January 2018 to May 2019 than would have
engaged without activation of the PDE measure and the
quality improvement strategy (i.e., difference between the
black and gray lines in Figure 3).

Examining the Influence of Denominator
Size on Results
A sensitivity analysis excluding health care systems with
denominators that averaged fewer than 10 cases yielded
results similar to those in the main analysis: average per-
formance of 65.6% in October 2016 and a significant
increase in performance associated with quality measure
activation (estimate 5.0%, SE50.6%, p,0.001). Neither
time parameter was significant in this sensitivity analysis.
Figure 4 displays the estimated change in performance

associated with activating the PDE measure, by VHA
health care system and denominator size. If small de-
nominators heavily influenced our results, then Figure 4
would contain a pattern with only small bubbles
at extremes of this distribution. Variation in bubble size
across the X axis of Figure 4 suggests that denominator
size was not a strong determinant of change in perfor-
mance associated with activation of the quality measure.

PDE by Denominator Subgroups
Performance increased after measure activation for all
denominator and discharge diagnosis groups (Table 1).
Engagement after discharge was lower among patients with
stays in medical-surgical settings only or in inpatient mental
health or substance use disorder settings, compared with
those with stays in only residential treatment settings.
Engagement was highest among patients with diagnoses of
co-occurring mental and substance use disorders. Pre- to
postactivation increases in performance were larger for
patients with only mental health diagnoses than for patients
with only substance use disorder diagnoses, resulting in sim-
ilar engagement levels between diagnosis groups after mea-
sure activation.

DISCUSSION

Biopsychosocial health risks are high in the month after dis-
charge from high-intensity stays for mental or substance use
disorder care, including risk for all-cause and suicide-related

FIGURE 2. Mean performance of 140 VHA health care systems on a measure of postdischarge engagement (PDE), by month pre-
and postactivationa
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a Includes all major Veterans Health Administration (VHA) health care systems in the United States. System performance was measured as the percentage
of qualifying discharges meeting criteria for engagement in outpatient mental or substance use disorder care within 30 days of discharge. Discharges
from October to December 2017 (rollout period) were excluded. Error bars represent 61 SD from the health care system average.
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mortality (1–3, 26). Timely follow-up with a health care pro-
vider is associated with lower readmission rates, better med-
ication adherence, and subsequent engagement in outpatient
treatment (4–6). This national study analyzed the impact of
activating a new quality measure at the VA, coupled with a
quality improvement intervention, related to follow-up and
engagement in outpatient mental or substance use disorder
care after discharge. Activating the new PDE quality mea-
sure was associated with a 5.7% increase in engagement in
mental or substance use disorder care after discharge—or an
additional 11,464 patients over 17 months, a significant

increase beyond the 66.1% who engaged just before activa-
tion of the PDE measure. Our results suggest that higher
levels of PDE have been maintained at VHA since the mea-
sure was activated.

Clinically, activating a 30-day engagement measure shone a
light on additional continuity-of-care processes beyond those
typically involved with improving rates of a single follow-up
visit in the 7 days after discharge. According to our results,
before the PDE measure was activated, 66.1% of VA patients
received at least two to four visits in 30 days after discharge,
which compares favorably to public and private insurance

plan performance on similarly
structured follow-up continuity
measures (16). Thus VHA health
care systems may have had high
continuity before the PDE mea-
sure was activated and may have
been using best practices already
(3, 4, 7–11). Nonetheless, VHA fur-
ther increased engagement in
postdischarge outpatient care by
5.7%, which suggests that a
change in practice occurred after
activation of the PDE measure.
Although the PDE measure and
quality improvement intervention
highlighted the importance of
continuity, the new measure and
support tools also increased
attention to care processes that
promote subsequent engagement

FIGURE 3. Estimated mean change in performance of 140 VHA health care systems on a measure of postdischarge engagement
(PDE), by month pre- and postactivation and counterfactuala
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FIGURE 4. Estimated percentage-point change in postdischarge engagement (PDE) in mental
or substance use disorder care after activation of a PDE quality measure among 140 VHA
health care systems, by systema
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in additional specialty care
by directly measuring receipt
of multiple visits and by
making ongoing accountabil-
ity regarding care coordina-
tion explicit for clinical
teams.

Three aspects of the
VHA’s quality improvement
strategy could have contrib-
uted to increased and sus-
tained PDE across VHA
health care systems nation-
ally. First, the PDE measure
was added to SAIL, which is
tied to executive perfor-
mance appraisals and might
have drawn attention to
engagement via top-down
organizational processes
(19–21). Second, the VHA
Office of Mental Health and
Suicide Prevention held
multiple national and
regional webinars and pro-
vided tools for clinical pro-
grams to educate staff about
the new quality measure.
Third, a population manage-
ment tool was deployed to
provide clinical teams with real-time data important for dis-
charge planning and promoting engagement in care after dis-
charge. The PDE measure denominator and population
management tool made explicit shared responsibilities across
clinical teams in different health care systems or settings
(e.g., inpatient and outpatient teams). Data in this study do
not tell us which of these factors—or other factors, such as
technical assistance and suicide prevention policies
(17)—might have influenced practice or organizational
changes that had an impact on patient engagement.

Major quality-of-care evaluation programs in the United
States, such as those at the Centers for Medicare and Medic-
aid Services (CMS) and National Committee for Quality
Assurance (NCQA), evaluate follow-up after discharge for
treatment of mental or substance use disorders as the per-
centage of patients who receive a single visit within 7 or 30
days (15, 16). Given widespread adoption of such measures,
other organizations might also be poised to transition to a
focus on PDE. Knowing concretely the differences between
quality measure options might help evaluators decide
whether adopting a measure, such as the PDE measure,
would be worthwhile in their organizations.

An obvious difference is that a single visit is required to
meet CMS and NCQA continuity measures, whereas multi-
ple visits are required to meet VHA’s PDE measure. Visits
on the same day of discharge meet the NCQA and CMS

measures, whereas PDE credits same-day visits only when a
patient is discharged against medical advice, given the risk
of completed suicide (27, 28). The PDE measure combines
all mental and substance use disorder discharges into a sin-
gle measure, which aligns with the high co-occurrence of
these diagnoses among veterans (29) and with VHA’s inte-
grated care delivery model (23, 24). Discharges were com-
bined into a single measure after consultation with subject
matter experts, who expressed concern about engagement
among patients with substance use disorders, particularly
after discharge from inpatient medical settings. Our analyses
found relatively similar levels of engagement between the
group with mental disorders and the group with substance
use disorders and, importantly, higher engagement in all
groups after activation of the quality measure. However, a
combined measure might make problems with engagement
opaque for subpopulations, and a combined measure might
not be appropriate for cross-system comparison with organi-
zations that do not offer both mental and substance use dis-
order treatment. A final important difference between VHA’s
PDE measure and follow-up measures defined elsewhere is
numerator criteria that are scaled to expected clinical need.

Regarding limitations, unobserved differences between
health care systems could have confounded the results, posi-
tively or negatively. Not all VHA health care systems have
the same residential or inpatient services available, referral

TABLE 1. National VHA performance on a measure of postdischarge engagement (PDE), by
denominator subgroup, by diagnosis group, and by pre- and postactivation of the quality
measurea

Substance Both mental and
Mental disorder use disorder substance use

Denominator subgroup,

diagnosis
only

diagnosis
only

disorder
diagnoses

All
diagnoses

period, and difference N % N % N % N %

All denominator subgroups
Preactivation 31,593 60.3 17,819 63.8 85,308 68.7 134,720 66.1
Postactivation 41,197 70.3 21,003 69.1 125,424 74.6 187,624 73.0
Percentage-point difference 10.0 5.3 5.9 6.9

High risk of suicide (any setting)
Preactivation 5,137 62.6 763 65.5 10,550 67.7 16,450 66.0
Postactivation 8,307 70.9 1,111 72.7 18,785 74.6 28,203 73.4
Percentage-point difference 8.3 7.2 6.8 7.4

Inpatient mental or substance
use disorder setting

Preactivation 21,443 58.4 4,844 60.7 41,450 64.4 67,737 62.3
Postactivation 26,388 69.7 5,626 67.7 56,909 71.5 88,923 70.8
Percentage-point difference 11.3 7.0 7.1 8.5

Mental or substance use
disorder residential setting

Preactivation 3,613 72.3 6,627 73.4 23,215 77.4 33,455 76.1
Postactivation 4,554 77.2 7,160 76.3 33,707 80.6 45,421 79.6
Percentage-point difference 4.9 2.9 3.2 3.5

Inpatient medical or surgical
setting only

Preactivation 1,400 50.4 5,585 55.0 10,093 67.2 17,078 61.8
Postactivation 1,948 59.0 7,106 62.5 16,023 72.7 25,077 68.7
Percentage-point difference 8.6 7.5 5.5 6.9

a Veterans Health Administration (VHA) performance was measured as the percentage of qualifying discharges
meeting criteria for engagement in outpatient mental or substance use disorder care within 30 days of discharge.
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patterns vary across these systems, and we did not analyze
data on care provided to veterans outside the VHA. Results
could have been influenced more by some subgroups of
patients, compared with others—for example, by higher vol-
umes of discharges from inpatient specialty mental or sub-
stance use disorder settings than from medical-surgical
settings. Nonetheless, engagement increased across all
groups. The broad definition of PDE aligns with the VHA’s
performance management agenda (20, 21), high levels of
co-occurring mental and substance use disorders (29), and
the VHA’s integrated care delivery model (30). Future
research should identify which quality improvement strate-
gies are effective across diagnostic groups and settings and
which should be tailored for specific populations. Although
the generalizability of these findings outside the VHA is not
known, consensus standards and widespread evaluation of
follow-up continuity after discharge increase the likelihood
that other health care organizations are already focused on
similar care processes around discharge and could expand
to PDE. Finally, future studies should test the predictive
validity of the PDE measure at the patient level—that is,
whether meeting the PDE measure is associated with better
patient outcomes, such as symptoms, functioning, readmis-
sions, and suicide-related and all-cause mortality.

CONCLUSIONS

Our results offer initial support for the positive effects of
implementing a multifaceted quality improvement program
centered on a measure of engagement in multiple follow-up
visits after discharge from residential and inpatient treat-
ment of mental and substance use disorders.
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