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Abstract

IMPORTANCE—Individuals with co-occurring mental and substance use disorders have
increased rates of mortality relative to the general population. The relationship between measures
of treatment quality and mortality for these individuals is unknown.

OBJECTIVE—To examine the association between 5 quality measures and 12- and 24-month
mortality.

DESIGN, SETTING AND PARTICIPANTS—Retrospective cohort study of patients with co-
occurring mental illness (schizophrenia, bipolar disorder, post-traumatic stress disorder and major
depression) and substance use disorders who received care for these disorders paid for by the
Veterans Administration between October 2006 and September 2007. Logistic regression models
were used to examine the association between 12 and 24-month mortality and 5 patient-level
quality measures, while risk-adjusting for patient characteristics. Quality measures included
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receipt of psychosocial treatment, receipt of psychotherapy, treatment initiation and engagement,
and a measure of continuity of care. We also examined the relationship between number of
diagnosis-related outpatient visits and mortality, and conducted sensitivity analyses to examine the
robustness of our findings to an unobserved confounder.

MAIN OUTCOMES MEASURE—Muortality 12 and 24 months after the end of the observation
period.

RESULTS—AII measures except for treatment engagement at 24 months were significantly
associated with lower mortality at both 12 and 24 months. At 12 months, receiving any
psychosocial treatment was associated with a 21% decrease in mortality; psychotherapy, a 22%
decrease; treatment initiation, a 15% decrease, treatment engagement, a 31% decrease; and
quarterly, diagnosis-related visits a 28% decrease. Increasing numbers of visits were associated
with decreasing mortality. Sensitivity analyses indicated that the difference in the prevalence of an
unobserved confounder would have to be unrealistically large given the observed data, or there
would need to be a large effect of an unobserved confounder, to render these findings non-
significant.

CONCLUSIONS AND RELEVANCE—This is the first study to show an association between
process—based quality measures and mortality in patients with co-occurring mental and substance
use disorders, and provides initial support for the predictive validity of the measures. By devising
strategies to improve performance on these measures, health care systems may be able to decrease
the mortality of this vulnerable population.

Graphical Abstract
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1. Introduction

Mental and substance use disorders are leading causes of preventable deaths (Centers for
Disease Control and Prevention, 2014; National Institute on Drug Abuse, 2012; Walker,
McGee, & Druss, 2015). Compared to the general population, individuals with mental
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disorders, substance use disorders and co-occurring mental and substance use disorders have
increased mortality rates, with the highest rates found in clinical samples and among
individuals with co-occurring psychosis and substance use disorders (Degenhardt, Bucello,
et al., 2011; Degenhardt, Singleton, et al., 2011; Dickey, Dembling, Azeni, & Normand,
2004; Mathers et al., 2013; Muhuri & Gfroerer, 2011; Roerecke & Rehm, 2013; Rosen,
Kuhn, Greenbaum, & Drescher, 2008; Singleton, Degenhardt, Hall, & Zabransky, 2009;
Walker et al., 2015). Reducing the premature mortality associated with mental and substance
use disorders is an ongoing public health challenge and an important goal for health care
systems. While health care systems have little influence over some causes of premature
mortality, such as accidents and homicides, they do have control over the quality of the care
they deliver, which may also influence mortality, through earlier recognition of worsening
physical health symptoms or by influencing patients’ risk behaviors by providing effective
treatment. If health care systems are to play a role in reducing premature deaths among
persons with co-occurring disorders, then is important to know whether or not a relationship
exists between quality of care and mortality. However, it is unknown whether and how the
quality of healthcare impacts mortality for individuals with co-occurring disorders.

Understanding the link between healthcare quality and mortality requires scientifically
rigorous and valid measures. Valid measures are also essential for quality improvement
efforts. Quality of care is typically measured using either measures of process, which assess
what is happening in the healthcare setting, or outcomes, which assess the impact of the care
on the patient’s symptoms or functioning. While improved patient outcomes is the gold
standard for measuring quality, using outcome-based quality measures is potentially
problematic for at least three reasons. Obtaining outcome data can be expensive and difficult
to collect; outcome data cannot be used to identify which care processes need to be
improved, and outcome measures require risk adjustment for illness severity. Process-based
measures, which can be operationalized using readily-available administrative data, are an
important source of information about where performance falls short and quality
improvement efforts should be targeted. Process-based measures can also be reported in
real-time, allowing health care systems to take timely corrective action.

There are no reliable and valid process-based, quality measures that have been developed
and tested for individuals with co-occurring disorders (Dausey, Pincus, & Herrell, 2009).
Thus, although care for individuals with mental and/or substance use disorders varies across
treatment systems (Watkins, Pincus, et al., 2011; Watkins et al., 2015), and settings
(Charbonneau et al., 2003; Harris, Bowe, Finney, & Humphreys, 2009; Kilbourne et al.,
2010; Lee et al., 2014), differences in the process of care have not been linked to differences
in patient outcomes, and there are no process-based quality measures that predict improved
outcomes. Thus it is unknown whether improvements in treatment process would lead to
improvements in patient outcomes. Existing process-based behavioral health quality
measures focus on either mental or substance use disorders and have not been validated in a
population with comorbid disorders (Harris, Gupta, et al., 2015). Unless process measures
are associated with clinically meaningful outcomes, using them to monitor and improve
performance will not result in the expected improvements in outcomes.
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Given the importance of mortality as a clinical outcome and the need for validated quality
measures applicable to this population, we examined the association of 5 potential quality
measures with one- and two-year mortality among persons with co-occurring disorders. If
these process-based quality measures are associated with decreased mortality, it suggests
health care systems could devise specific strategies to improve performance on these
measures and, by doing so, have some assurance that the care they are providing is linked to
improvements in this essential patient outcome. It would also provide initial evidence for the
predictive validity of the measures.

2. Methods

2.1 Overview

This study was approved by the Institutional Review Boards of the Central Arkansas
Veterans Healthcare Center and the University of Arkansas for Medical Sciences. The
boards waived the requirement for participant informed consent as it was a minimal risk
study, using previously collected data. Administrative data was obtained from the Veterans
Administration (VA) Medical SAS data sets, and included demographic information, claims,
diagnoses, dates and types of services, admissions, and discharges. Mortality through
September 30, 2009 was obtained from the VA Vital Status Mini File.

2.2 Study Population

We identified all veterans who received care from or paid for by the VA in FY2007 using the
International Classification of Diseases (ICD)-9 codes for schizophrenia (295.0-295.9),
bipolar I disorder (296.0-296.7), major depression (296.2—296.3), post-traumatic stress
disorder (309.81) and substance use disorder (303.9-305.7; 305.9). Veterans were included
in the study population if within FY2007 their utilization records contained diagnosis codes
for one of the four mental disorders and a substance use disorder, and if they had at least one
inpatient episode or two outpatient encounters, one of which was related to a study
diagnosis, to show active engagement with VA care.

2.3 Quality Measures

We used a multi-step process developed by Mittman and colleagues (Mittman, Hilborne, &
Brook, 1994) to identify the 5 process-based quality measures. We started with a
comprehensive literature review and then used the nominal group/Delphi method to abstract
discreet treatment recommendations from clinical practice guidelines. The set of
recommendations were reviewed by a panel of internal and external technical experts, and
iteratively revised and winnowed down until a final set of measures of acceptable face
validity and feasibility was produced with all necessary technical specifications (Watkins,
Horvitz-Lennon, et al., 2011; Watkins, Smith, et al., 2011). We focused on process measures
because they are the most readily available across a range of settings, are easier to collect
than outcome measures, and provide actionable information about the types of care
associated with improved patient outcomes. Because of the low prevalence of mortality as an
outcome, we only examined measures that were applicable across diagnoses to the
population of individuals with co-occurring mental and substance use disorders. Receipt of
any psychosocial treatment was defined as receiving at least one diagnosis-related
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psychosocial treatment visit for a mental or substance use disorder in the observation year,
including individual and group psychotherapy, family interventions, supported employment,
skills training and intensive case management. Receipt of any psychotherapy included only
diagnosis-related visits with an associated group or individual psychotherapy current
procedural terminology (CPT) code in the observation year. Two of the measures, treatment
initiation and treatment engagement, were developed by the Washington Circle for substance
use disorders and are Healthcare Effectiveness Data and Information Set (HEDIS) measures
(Garnick et al., 2002; National Committee for Quality Assurance, 2013). Both measures
apply only to individuals beginning a new treatment episode; new treatment episodes begin
with an index visit for a substance use disorder. Treatment initiation was defined as at least
one substance use disorder-related treatment visit within 14 days of the index visit, and
treatment engagement was defined as receiving an additional two substance use disorder-
related treatment visits within 30 days after the initiation visit, among those who had
initiated. Unlike the HEDIS specifications, for the index visit we required a period of 5
months rather than 60 days without any substance use disorder-related visits prior to the
index visit (Harris, Ellerbe, et al., 2015). We tested an alternative specification for the
treatment initiation and engagement measures where we allowed the index visit and the
follow-up visits to be for either the mental health or substance use disorder. Since the
relationships observed were similar to the original specifications, we present data only from
the original specifications, which required that the index and follow up visits be for a
substance use disorder. The final measure describes an aspect of continuity of care,
continuous care over time (Wierdsma, Mulder, de Vries, & Sytema, 2009), which we defined
as receiving at least one diagnosis-related visit (either mental illness or substance use
disorder) each quarter over a one-year period from any type of provider. We tested
alternative specifications for this measure, including restricting the type of provider to a
prescribing provider or a mental health prescribing provider and examining the relationship
between number of visits and mortality. Because the relationships observed were similar
regardless of the provider type, we present data from the least restrictive version of the
measure.

2.4 Covariates

To risk-adjust rates of mortality, we used demographic and clinical variables which were
available in the administrative data, including age, gender, racial/ethnic background, marital
status, rural/urban location (defined using Rural-Urban Community Area (RUCA) codes
(Morrill, Cromartie, & Hart, 1999) and administrative zip code data), and whether the
veteran had a service-connected disability for a mental or substance use disorder, because
service-connection status is associated with increased illness severity and veterans with a
service-connected disability are given priority access to VA services. Given that patients
with multiple comorbidities show increased healthcare utilization but worse outcomes, a
comorbidity measure based on the Charlson-Deyo comorbidity index (Deyo, Cherkin, &
Ciol, 1992; Klabunde, Potosky, Legler, & Warren, 2000) was used to adjust for mortality
risk due to physical health conditions found in administrative data. The index was modified
by the VA Information Resource Center (VIReC) for use with mixed inpatient and outpatient
data and to capture VA outpatient procedures (VA Information Resource Center, 2014).
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2.5 Statistical Analyses

We examined descriptive statistics for 12- and 24-month mortality outcomes, patient risk-
adjustment characteristics, and for the quality measures. We restricted analyses to the
population of study patients who were alive at the end of the observation period for each
quality measure in order to unbiasedly estimate mortality following quality measure-specific
landmark times (Dafni, 2011). For our primary analyses examining the overall process-
outcomes association for each measure and each mortality time point, we fit a logistic
regression to model the probability of mortality, including the quality measure and patient
risk-adjustment characteristics as independent variables. Observations with missing
covariate data (namely marital status and/or rural residence) or mortality rate (approximately
3.6% of the population) were omitted from the outcomes analyses. We assessed the strength
of association between a quality measure and mortality by examining the odds ratio of
mortality for the quality measure and its 95% confidence interval (Cl). We applied the
predictive margins approach to the risk-adjusted logistic regression output to estimate the
marginal effect on mortality of receipt of care measured by the quality measure, holding
constant the risk-adjustment patient characteristics (Graubard & Korn, 1999), and computed
the marginal percent reduction in mortality associated with receiving a quality measure. We
also report the avoidable excess mortality number which refers to the number of deaths that
potentially could have been averted had the patient received the respective quality measure.
For a specific quality measure, the avoidable mortality number was calculated as the product
of the difference in mortality rates between those who met and did not meet the measure,
and the size of the population of patients who did not receive measured care. Standard errors
of model coefficients were adjusted for the clustering of observations within one of 139
service areas. Service areas are geographic regions nested within 21 regionally-defined
Veterans Integrated Service Networks (VISNs), which are designed to pool and align
resources in order to better meet local health care needs and provide greater access to care.
Each service area is anchored by either a major VA medical center or a major VA outpatient
clinic partnered with a non-VA hospital or medical center. The major VA medical centers are
responsible for one or more community-based outpatient clinics and, in a few cases, other
VA medical centers or freestanding hospitals.

We performed two secondary analyses. Because the overall association between quality
measures and mortality might reflect differences between service areas (Finney, Humphreys,
Kivlahan, & Harris, 2011), we also examined the within-service area associations between
quality measures and mortality by fitting logistic regression models similar to those
described above but adding fixed-effect terms for service areas instead of cluster-adjusting
for service areas. The estimated odds ratio for a quality measure for these analyses compares
mortality risk by receipt of the quality measure for patients within the same service area. We
also conducted a secondary analysis to further explore the association between number of
diagnosis-related outpatient visits and mortality at 12 and 24 months. For this analysis, the
key independent variable was a categorical measure of the number of visits during the year
(1-2 (reference), 5-10, 11-20, 21-50, 51 or more) and included patient risk-adjustment
variables. Only patients alive at the end of FY07 were included in this analysis.

J Subst Abuse Treat. Author manuscript; available in PMC 2017 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Watkins et al.

Page 7

2.6 Sensitivity Analysis

3. Results

A complication to examining the association between receipt of care and mortality using
observational data is that the amount and quality of care patients get could differ based on
the severity of their illness in a way unexplained by the measured data on patient risk factors
(Lin, Psaty, & Kronmal, 1998). We apply a sensitivity analysis approach (Lin et al., 1998) to
evaluate how sensitive our results would be to a hypothetical dichotomous unmeasured
confounder, U, that were unavailable in the data and had a positive association with
mortality. We implement this by assuming the true logistic regression model should contain
an additional term, 6*U,, where b is the regression coefficient for U}, the value of a
hypothetical unobserved confounder for patient /. We examine how large an effect &/ would
need to have to invalidate our statistically significant findings. For each quality measure, we
examine three scenarios under which U is associated with higher mortality:

. The magnitude of the effect of Uis the size of the average QM effect
across all of the analyses (OR(U)=exp(b3)=1.27)

. The magnitude of the effect of Uis equal to the maximum QM effect
(OR(U)=1.43)

. The magnitude of the effect of U exceeds the largest observed effect of the
QM and risk-adjustment variables? across all of the analyses (OR(U)
=2.58).

These values of OR(U) were chosen since effects of these magnitudes were found in our
analyses, making them plausible estimates of the potential size of an unobserved
confounder’s effect (Griffin, McCaffrey, Ramchand, Hunter, & Suttorp, 2012).

In FY2007, 144,045 patients with co-occurring mental and substance use disorders accessed
services paid for or provided by the Veterans Health Administration. Table 1 shows their
demographic and descriptive characteristics; 95% were male and the average age was 52
(SD=10.6). The most common mental health diagnosis was post-traumatic stress disorder
(PTSD), followed by major depression; the most common substance use disorder diagnosis
was alcohol abuse or dependence. Seventy-five percent had at least one new treatment
episode, for either a mental or substance use disorder or both. The mortality rate was 2.7% at
12 months (3,947 individuals), and ranged from a low of 2.6% for individuals with co-
occurring bipolar disorder to a high of 3% for individuals with co-occurring schizophrenia.
The mortality rate at 24 months was 5.3% (7,634 individuals), and ranged from 5.1% for
individuals with co-occurring PTSD to 5.9% for individuals with co-occurring bipolar
disorder.

Table 2 shows the measured adherence to the 5 quality measures. Nearly 90% received at
least one psychosocial treatment visit and nearly two-thirds received at least one
psychotherapy visit. Among those with a new treatment episode, 19.8% initiated treatment,

LFor non-dichotomous predictors age and Charlson index, the odds ratios reflect the effect of age/10 and a change of 0.1 points in the
Charlson comorbidity index, respectively.
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and 60.2% engaged with treatment. Forty-one percent had at least one diagnosis-related
outpatient visit in each quarter.

Figure 1 shows the risk-adjusted odds ratio estimates of 12- and 24-month mortality for the
quality measures in the primary outcomes analyses, where the odds ratios are represented as
squares and their 95% confidence intervals as horizontal segments. All measures except
treatment engagement at 24 months (0=0.056) were significantly associated with lower
mortality at both 12- and 24-month follow-up time points (p=0.001 for treatment initiation at
12- months, p= 0.005 for treatment initiation at 24-months; p<0.001 for all other measures
and follow-up time points). The analogous results for the within-service area estimates of the
quality measure association with mortality are essentially identical to those shown in Figure
1 and are omitted.

Table 3 translates the model results shown in Figure 1 to predicted probabilities of mortality
by receipt of each quality measure, and shows the avoidable excess mortality for each
quality measure. Receiving the care described by the quality measure reduced 12-month
mortality by 19% to 31%, and 24-month mortality by 9% to 22% across the measures.

Figure 2 shows the association between the number of diagnosis-related outpatient visits and
12-month mortality. Increasing numbers of outpatient visits is associated with an almost
linear decrease in mortality at every category of visits until it levels off with the category of
21-50 visits, and increases slightly among veterans with more than 50 visits.

Figure 3 summarizes how large an effect an unobserved confounder would need to have to
render the multivariate analysis findings for five quality measures at 12 month and four
quality measures at 24 months to be non-significant (Lindenauer et al., 2014). Statistical
significance depends on the prevalence of U for those who receive the quality measure (P1:
x-axis), the prevalence among those who do not receive the quality measure (PO: y-axis), and
the odds ratio of U. Darker shading indicates stronger effects of U are required to render the
finding non-significant (p>0.05). Specifically, the dark gray / middle gray / light gray
shading indicates combinations of P1 and PO for which OR(U) = 2.58 / 1.43 / 1.27 would
render the findings non-significant. Non-shaded areas represent combinations of PO and P1
for which the significance of the findings holds for the three values of OR(U) examined
here.

The results are most sensitive for the treatment initiation quality measure at 24 months. For
that analysis, the difference in the proportion having U=1 among those with versus without
the quality measure, or P1-P0, would need to differ by 0.1 to render the association non-
significant provided OR(U) >= 1.43. A smaller OR(U) of 1.27 would render the quality
measure non-significant if the prevalence of U differed by 0.2. Greater amounts of
unobserved confounding would be required to render the other measures in Figure 3 non-
significant. For example, in the 12-month mortality analysis of the visits measure, P1 and PO
would need to differ by 0.2 and OR(U)=2.58 to render the findings non-significant. To put
the relative importance of these hypothetical differences between P1 and PO into context, we
note that when examining the prevalence of our dichotomous observed confounders (e.g.,

J Subst Abuse Treat. Author manuscript; available in PMC 2017 October 01.
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covariates in our regression models) the largest difference observed difference between P1
and PO across the measures in this study was only 0.15.

4. Discussion

Among patients with co-occurring mental and substance use disorders, better performance
on these process-based quality measures was associated with decreased 12- and 24-month
mortality. While our analyses do not address the relative effectiveness of different types of
care or different types of providers, the consistency of the findings across measures, as well
as the sensitivity analyses, suggests there is a robust association between more service
utilization and decreased mortality, and provide preliminary evidence that this relationship
might not be driven by unmeasured confounders. While we do not know if there is an
optimal or minimum level of visit frequency required to achieve this reduction in mortality,
our continuity of care measure was endorsed by the expert panel as consistent with good
clinical practice and may be a reasonable standard for health care systems. Alternatively, our
results show that despite the assumption that sicker patients should receive more treatment,
mortality declines are associated with increasing numbers of visits up to the category of 21—
50 visits, and suggests a quality measure of 1-2 visits per month should be considered for
this population. Our results, also provide evidence that the two-part substance use disorder
quality measure endorsed by the National Quality Forum and HEDIS (National Committee
for Quality Assurance, 2013) (i.e., treatment initiation and engagement), may be valid for a
population with co-occurring disorders.

Although few studies have examined the logical link between utilization and mortality, those
that have suggest that more service use could increase the chances of early identification and
management of emerging physical health problems, increase receipt of preventive health
services, or identify mental health decompensation and relapse at an earlier stage (Bowersox
etal., 2012; Copeland et al., 2009; Davis et al., 2012; Druss, Bradford, Rosenheck, Radford,
& Krumholz, 2001; Hayes et al., 2015; Rehm & Roerecke, 2013; Roerecke, Gual, & Rehm,
2013; A. Scott & Guo, 2012; Tondo, Albert, & Baldessarini, 2006). Physical health
problems are common among individuals with serious mental illness (Newcomer &
Hennekens, 2007), with one study suggesting that over 80% had an important medical
comorbidity (Batki et al., 2009). Treatment may also result in decreased alcohol and drug
use. Among individuals with substance use disorders, decreasing alcohol consumption and
increasing abstinence from drugs have both been shown to be associated with reductions in
mortality risk (Hser et al., 2006; Langendam, van Brussel, Coutinho, & van Ameijden, 2001,
Laramee et al., 2015; Roerecke et al., 2013; C. K. Scott, Dennis, Laudet, Funk, & Simeone,
2011; Shield, Rehm, Rehm, Gmel, & Drummond, 2014). While this study did not examine
the mechanism of how better quality is associated with decreased mortality, it is plausible
that the same mechanisms that link increased utilization with decreased mortality for
individuals with only one disorder are present for individuals with co-occurring disorders.
Our findings are also consistent with prior research, which showed that among veterans with
schizophrenia or bipolar disorders who dropped out of care for prolonged periods,
reengagement and subsequent utilization of VA services was associated with a six-fold
decrease in mortality compared to patients who did not return to medical care (Davis et al.,
2012). This decrease in mortality was primarily due to a decrease in non-injury mortality
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from cancer and cardiovascular disease (Bowersox et al., 2012), which lends credibility to
the premise that reduction in mortality in our study may be a result of receipt of more
physical health or preventive care. Our results are also consistent research that showed that
timely follow-up after residential treatment for substance use disorders was associated with
decreased two-year mortality (Harris, Gupta, et al., 2015).

The association between utilization and mortality has important clinical implications.
Individuals with mental illness die on average 8.2 years earlier than the rest of the
population; those with serious mental illness die on average 11-25 years earlier (Colton &
Manderscheid, 2006; Druss, Zhao, Von Esenwein, Morrato, & Marcus, 2011; Parks,
Svendsen, Singer, & Foti, 2006). Substance use is also associated with premature mortality
(Dickey et al., 2004; Roerecke & Rehm, 2013; Rosen et al., 2008; Yoon, Chen, Yi, & Moss,
2011), and the highest premature mortality rates have been found in clinical samples of
individuals with co-occurring psychosis and substance use disorders (Dickey, Normand,
Weiss, Drake, & Azeni, 2002; Maynard, Cox, Hall, Krupski, & Stark, 2004). Our results
suggest that interventions to increase treatment utilization may decrease mortality and
suggest ways for health care systems to improve this important outcome. While we are not
able to compare the strength of the relationship for different types of utilization, it is notable
that for the measure that assessed the most general type of utilization—one visit per quarter
to any type of provider—the relationship was observed only when mental illness or
substance use was coded as a primary or secondary reason for the visit. This suggests the
importance of all providers being alert to the presence of these diagnoses.

While process-based quality measures are receiving increasing support (Bilimoria, 2015),
unless process-based measures are reliably associated with clinically important outcomes,
using them to drive performance improvement may not lead to improved clinical outcomes.
Additionally, the operationalization of the measure must be both feasible and valid (Harris,
Reeder, Ellerbe, & Bowe, 2011), and any potential bias due to unmeasured confounding
must be assessed (Parast et al., 2015). The proposed quality measures described can be
operationalized using administrative data available in many treatment settings, making them
feasible to implement and report, and the consistency of the association with mortality
across different measures of utilization suggest that the fidelity with which the measure can
be operationalized is not a significant issue. The robustness of our main findings is
supported by the sensitivity analysis. Either the difference in the prevalence of an
unobserved confounder by receipt of the quality measure would have to be unrealistically
large given the observed data or a relatively large effect of an unobserved confounder would
be required in order to render these findings non-significant.

This study adds to the literature on the relationship between initiation and engagement and
other outcomes such as employment, arrest and drug and alcohol use (Dunigan et al., 2014;
Garnick et al., 2014; Garnick et al., 2012; Harris, Humphreys, Bowe, Tiet, & Finney, 2010).
While those studies did not specifically look at the population of individuals with co-
occurring disorders, several of them did control for mental health co-morbidity. Unlike our
study, those studies found a significant association with outcomes only for the engagement
measure. Since among the five measures, treatment initiation showed the weakest
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association with mortality, it is possible that the previous studies were limited by sample size
and a lack of power.

Strengths of our study include the large, population-based administrative database that is
large enough to support examining mortality, given mortality’s low prevalence. Our quality
measures should be feasible to use across a variety of systems and settings and apply to the
majority of patients with co-occurring mental and substance use disorders. A potential
limitation is that we do not know if our results will generalize to care outside of the VA
system. However the consistency of the association across measures, and the consistency of
findings across different types of visits, suggests that our findings are not tied to a specific
type of service or the fidelity with which the care process was delivered. Our observational
data analysis can identify associations but not causal mechanisms leading to decreased
mortality. Though our sensitivity analysis establishes the robustness of our associations for a
plausible range of unobserved confounding, results could be sensitive to other types of
confounding.

Although data for the study came from FY 2007, because the relationship was observed for
all types of diagnosis-related visits, it suggests that the relationship between the quality
measure and mortality is unlikely to substantially change with a different type of visit and
therefore similar relationships with mortality should be observed today, even if the specific
treatment processes have changed.

5. Conclusions

This is the first study to show an association between process—based quality measures and
mortality for patients with co-occurring mental and substance use disorders and provides
initial support for the predictive validity of the measures. Improving any of these process
measures should be associated with lower mortality and increasing the number of diagnosis-
related visits of any modality may be associated with decreased mortality risk in this
population.
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Highlights
. First study to validate quality measures for co-occurring disorders
. 4 out of 5 quality measures are associated with decreased mortality
. Findings are unlikely to be the result of unmeasured confounders
. Increasing the number of visits of any modality is likely to decrease

mortality
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Mortality associated with receiving the care assessed by each quality measure at 12 and 24

months
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Figure 2.
Association between number of diagnosis-related visits and 12-month mortality for veterans

with co-occurring mental and substance use disorders, FY2007-FY2008
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Figure 3. Sensitivity analysis of the potential impact of an unobserved confounder, U, on
significant associations of the quality measure and mortality

Areas with no shading remained significant for selected OR(U) values. Shaded areas
represent combinations of P1, PO, and OR(U) that would result in a loss of significance of
the QM-mortality association. Dark gray: OR(U)=2.58, middle gray: OR(U)=1.43, light

gray: OR(U)=1.27.
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Table 1

Characteristics of Veterans with Co-Occurring Mental and Substance Use Disorders Receiving Care from
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VHA, FY 2007 (N=144,045)

Male, No. (%)

136,138 (94.5)

Age, mean (SD)

52.2 (10.6)

Race/Ethnicity *

White, No. (%)

72,049 (50.0)

Black, No. (%) 32,335 (22.5)

Hispanic, No. (%) 5,956 (4.1)

Other/Unknown, No. (%) 33,705 (23.4)
Marital Status ™

Married, No. (%) 44,592 (31.0)

Not Married, No. (%) 98,406 (68.3)
Patient setting -

Rural, No. (%) 28 925 (20.3)

Urban, No. (%) 113 650 (79.7)
Service connected, No. (%) 75,289 (52.3)
Mental Health Disorder

Schizophrenia 20 680 (14.4)

Bipolar | Disorder 19714 (13.7)

PTSD 73213 (50.8)

Major Depression 30438 (21.1)
Charlson-Deyo Morbidity Index  0.43 (1.16)
With NTEZ, No. (%) 107,838 (74.9)

With SUD NTE, No. (%)

100,245 (69.6)

With MH NTE, No. (%) 52,294 (36.3)
Mortality
12-month, No. (%) 3,880 (2.7)
24-month, No. (%) 7,494 (5.3)

*
Does not equal 100% due to missing data

*:

aNEW Treatment Episode
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Table 2

Performance on Quality of Care Measures for Veterans with Co-Occurring MH and SU Disorders

Measure Performance, No. (%) Patients Eligible, No.
Treatment within 14 days of inpatient/outpatient SUD NTE (treatment initiation) 19,856 (20) 100,245

2 or more visits within 30 days of the initiation visit, among those who initiated (treatment 11,956 (60) 19,856

engagement)

At least 1 diagnosis-related visit per quarter 59,322 (41) 144,045

At least 1 psychosocial visit 129,106 (90) 144,045

At least 1 psychotherapy visit 86,095 (60) 144,045
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