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Abstract

Objective: To conduct a systematic review of studies of interventions designed to improve general medical care in persons with mental and
addictive disorders.

Methods: Following Cochrane Collaboration guidelines, a comprehensive search through October 2005 was conducted in multiple
bibliometric indexes using search terms related to primary medical care and mental health/addictive disorders. Two assessors independently
extracted information on linkage, quality, outcomes and costs of care.

Results: Six randomized trials met the preestablished search criteria. The interventions spanned a continuum of approaches for improving
treatment, ranging from on-site medical consultation, through team-based approaches, to models involving facilitated referrals to primary
care. The studies demonstrated a substantial positive impact on linkage to and quality of medical care; there was evidence of health
improvement and improved abstinence rates in patients with greater medical comorbidity. The three studies that assessed expenditures found
the programs to be cost-neutral from a health-plan perspective.

Conclusion: A small but growing body of research suggests that a range of models may hold potential for improving these patients’ health
and health care, at a relatively modest cost. Future work should continue to develop and test approaches to this problem that can be tailored to
local system needs and capacities.

© 2006 Elsevier Inc. All rights reserved.
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1. Introduction There is increasing evidence that these problems may
also be accompanied by an added risk, poor quality of
general medical care [37-43]. Elevated rates of poverty,
unemployment and uninsurance may hinder these individ-
uals’ access to basic medical services [44—46]. Even when
these patients are enrolled in primary care, they are at risk
for poor compliance with prescribed treatments [47,48].
General medical providers are often not comfortable in
caring for these patients, regarding them as difficult and
time-consuming to treat [49,50]. Finally, the geographic,
financial and ideological separation between the general
medical and specialty behavioral systems present a range of
challenges to coordinating care across the boundaries that
divide them [51-54]. Poor quality of medical care may
explain a substantial portion of these patients’ excess

mortality [55].
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An extensive literature has documented that individuals
with mental and addictive disorders are at elevated risk for a
wide range of medical comorbid conditions [1-9] and
premature mortality [10-20]. It has been estimated that life
expectancy is reduced 6.3 years among persons with
depression, 7.2 years for schizophrenia and 13.8 years for
individuals with a substance use disorder [21].

What is the cause of this excess morbidity and mortality?
The pathways are likely complex and multifactorial [22];
contributing risk factors include toxic effects of sub-
stances [7,23], iatrogenic effects of medications [24-26],
neurohumoral dysregulation [25,27-29] and behavioral risk
factors such as inactivity and smoking [30-36].
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medical care has been shown to be particularly important
for, and efficacious in, improving health in populations who
have problems in obtaining appropriate services due to
demographic, geographic or economic barriers [57,58].

To what extent can interventions targeted at improving
care for persons with behavioral disorders produce similar
benefits? This article seeks to address this question by
systematically reviewing the studies of these interventions
and their association with primary care linkage, quality,
outcomes and costs.

2. Methods
2.1. Search strategy

An a priori search strategy was developed to identify all
studies examining interventions to improve quality of
primary medical care in persons with addictive (alcohol
and illicit substance use) and/or mental conditions. We
included both addictive and mental disorders given their
high rates of co-occurrence, the fact that that both are
associated with increased morbidity and mortality, and the
fact that both are commonly treated in settings that are
separated from general medical care.

A comprehensive search without language restriction
from inception through June 2005 was conducted within
MEDLINE, EMBASE, CINAHL, PsycINFO, Social Scien-
ces Abstracts and the Cochrane Library to identify all reports
of interventions designed to improve quality of medical care
in persons with addictive and/or mental conditions.

The search followed Cochrane guidelines from the
Cochrane Effective Practice and Organization of Care
Group (EPOC), the Cochrane Collaborative Review Group
that focuses on organizational interventions [59]. This
approach includes randomized and controlled clinical trials,
controlled before-and-after studies and interrupted time
series designs. EPOC staff provided us with a search filter
for identifying the studies from the MEDLINE database
based on our specifications.

Searches included the following terms: mental disorders;
substance-related disorders; substance abuse treatment
centers; community mental health centers; schizophrenia;
bipolar disorder; depressive disorder; depression; alcohol-
ism; opioid-related disorders; cocaine-related disorders,
primary health care; preventive health services; ambulatory
care; and total quality management.

To be included in the final sample, interventions needed
to explicitly address the goal of improving subjects’ medical
care. Thus, we did not include studies seeking to study the
impact of improved depression care on medical outcomes
such as diabetes [60,61] and coronary artery disease [62,63].

2.2. Data extraction, assessment of study quality and
data synthesis

Two assessors (B.G.D. and S.v.E.) independently
screened all citations, index terms, abstracts if available

and the full text for all articles considered potentially
relevant. Bibliographies were scanned for other potentially
relevant studies, and authors were contacted. By using a
standardized abstraction form, assessors entered information
on study design, population characteristics, sample size and
intervention strategies from articles that met the inclusion
criteria. Multiple published reports from a single study were
treated as a single data point.

Reviewers extracted each of the following measures
(where available): (1) linkage with primary care (defined as
one or more visit with a general medical provider);
(2) quality of primary care (medical care delivery consistent
with evidence-based guidelines); (3) medical outcomes
(change in health status and/or mortality); (4) mental health
and addictive outcomes (abstinence or symptom measures);
(5) total costs from the perspective of the health system.

The quality of randomized trials was assessed and
recorded using a standard instrument that assesses appro-
priateness of randomization, handling of withdrawals and
dropouts, and adequacy of blinding [64]. Because eligible
studies varied in clinical settings, disorders and in outcome
measures, a narrative synthesis was deemed more appropri-
ate than formal meta-analysis. Wherever sufficient data were
available within the manuscript or through contacting the
authors, we constructed standardized estimates of effect
sizes. For continuous variables, we used the Cohen’s d
statistic, which represents the difference between means
divided by the pooled S.D. of the groups [65]. For dichoto-
mous variables, we used relative risks (RRs) as a measure of
effect size (Table 1).

3. Results
3.1. Study sample and interventions

A total of six studies met the preestablished criteria for
inclusion in the systematic review. Four focused on
populations with addictive disorders [66—69] and two on
patients with serious mental disorders [70,71]. All were
randomized trials.

All six studies met criteria for adequate quality of
randomized clinical trials [64]. As is the case in any
organizational or practice-based intervention, fully blinded
approaches were not possible in any of the studies, since both
subjects and providers were aware of the study condition.

3.2. Interventions

Umbricht-Schneiter et al. [69] evaluated the effectiveness
of on-site medical care by a primary care physician for a
population of intravenous drug users in an inpatient
methadone clinic with one of four medical conditions
(hypertension, PPD-positive status, HIV-positive status or
another sexually transmitted disease) and without a primary
care provider. Subjects in the active care program were
treated on-site or via a follow-up appointment. Subjects in the



Table 1

Interventions for improving primary care for persons with mental health and/or addictive disorders

Study

Study population

Intervention (duration)

Linkage with
primary care

Quality of

primary care

Medical outcomes

Substance/mental
health outcomes

Cost

Umbricht-Schneiter
et al. [69]

Willenbring and
Olson [67]

Druss et al. [70]

Weisner et al. [68],

Parthasarathy et al.

[73]

Samet et al. [66]

Rubin et al. [71]

51 adults with in a
methadone clinic
with one of four
target medical
conditions
(hypertension,
PPD+, HIV+

and acute STD)
105 veterans with
alcohol dependence
and alcoholism-
related medical illness

120 adults with
serious mental illness
treated in a VA mental
health clinic

592 adults with
alcohol and other
addictive disorders in
a staff-model HMO;
341 subjects had a
substance-related
medical condition
(SAMC)

470 adults in an
inpatient unit for
alcohol, heroin or
cocaine detoxification

139 adult psychiatric
inpatients

On-site medical
evaluation and
treatment in the
methadone clinic
(2 months)

Primary care provider
delivers medical care
and alcohol counseling
in general medical clinic
with supervision by
addiction expert

(24 months)

On-site primary care
provider, nurse
practitioner and nurse
case manager manage
medical care (12 months)
On-site primary care
providers, medical
assistant and nurses
provide care in a
chemical dependency
program (follow-up at
12 months)

Multidisciplinary
evaluation during
inpatient detoxification
with facilitated referral to
community primary

care (linkage assessed at
12 months; other
outcomes assessed at

24 months)

In-house evaluation by a
consulting internist

One or more primary
care visit: 92% of
subjects in
intervention group vs.
35% in control group
(RR=2.6, P<.001)

Annual number of
primary care visits:
greater in intervention
than control (Cohen’s
d=1.1, P<0l)

One or more primary
care visit: greater in
intervention than
control (RR=1.26,
P=.006)

One or more primary
care visit in subsample
with SAMC: no
difference for
subsample with
SAMC or for full
sample (RR=1.02,
P=.73)

69% of subjects in
intervention vs. 53%
in control group had a
successful linkage to a
primary care provider
(RR=1.30, P<.001)

Primary care

physician called at
admission and
discharge, 81% vs.
40% (RR=2.0, P=.04)

Quality of care for
four target medical
conditions: better in
the intervention than
the control group for
three out of four
measures

Not assessed

Quality of preventive
medical care: 15/17
measures significantly
better for intervention
than control

New diagnosis of
medical conditions in
subsample with
SAMC; more new
conditions diagnosed
in intervention than
control group

Not assessed

12/17 process
measures improved in
intervention group

Not assessed

TOMHS Physical Well-
being score: for relative
improvement, Cohen’s
d=0.56, P=.02);
mortality: 19% in the
intervention group vs.
30% in control
(RR=0.63; P=.03 for
bivariate comparison,
NS for Cox survival
analysis)

SF-36 PCS: greater
improvement in
intervention than
control; Cohen’s
d=0.51, P<.01

Not reported

SF-36 PCS: no
difference (Cohen’s
d=0.0, P=1.0)

Not assessed

Not assessed

ETOH abstinence:
greater in active group
than control (RR=1.54,
P=.02)

SF-36 Mental
Component Summary,
Cohen’s d=0.04,
P=.387)

Abstinence in
subsample with SAMC;
those in integrated care
were more likely to be
abstinent than those in
usual care (69% vs.
55%; P=.006) (NS for
full sample)

SF-36 Mental
Component Summary:
Cohen’s d=0.18,
P=287

Not assessed

Not assessed

Costs not formally
assessed (annual clinic
cost estimated at
US$1100 based on
outpatient utilization
data)

Total costs: not different
(Cohen’s d=0.10,
P=.67)

Cost in subsample with
SAMC: Pre-post annual
decrease greater in
intervention than control
(Cohen’s d=0.23,
P=.02) (NS for full
sample)

Not assessed

US$8558 in
intervention group vs.
US$8527 control group
(P=.68)
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usual care group were responsible for obtaining an appoint-
ment in the medical clinic.

Willenbring and Olson [67] evaluated a model in which
primary care physicians and nurse practitioners delivered
both medical care and alcohol treatment to veterans with
alcohol dependence and alcohol-related medical illness. Each
patient received a 1- or 2-day inpatient evaluation by a
multidisciplinary team, followed by monthly outpatient visits
with a nurse practitioner or primary care clinician. Subjects in
the usual care group were referred both for alcoholism
treatment evaluation and for outpatient medical care.

Druss et al. [70] evaluated a multidisciplinary clinic
delivering primary medical care for veterans with serious
mental disorders. The clinic, which was contiguous to the
mental health clinic, was staffed by a nurse practitioner,
part-time family practitioner and nurse case manager.
Subjects in the usual care clinic were referred to the VA
general medical clinic, located in a building adjacent to the
mental health clinic.

Weisner et al. [68] assessed the impact of a multidisci-
plinary medical clinic in a chemical dependency program
of a staff-model HMO. The clinic was staffed by three
physicians with specialty training in substance abuse, a
medical assistant and two nurses. Subjects in the usual care
group received the same set of substance abuse services,
but medical care was provided by the HMO’s primary
care clinics.

Samet et al. [66] assessed the effectiveness of an on-site
evaluation and referral to community primary care in a
residential detoxification program. The clinical team, con-
sisting of a physician trained in internal medicine, a nurse
and a social worker, met with the subject, performed a
comprehensive assessment and then provided a facilitated
referral to an outpatient primary care provider. Subjects in
the usual care group did not receive an evaluation or
formal referral.

Rubin et al. [71] examined the effects of on-site medical
evaluation by an internist for patients in an inpatient
psychiatric unit. The internist performed a medical history
and physical examination, communicated with the primary
care provider and arranged for completion of any indicated
health maintenance services. Subjects in usual care obtained
routine care from the inpatient psychiatric house staff.

3.3. Linkage and quality of primary care

Linkage with primary care, defined as one or more
appointments with a general medical provider, was assessed
in all six studies. Five of the studies found a statistically
significant improvement in primary care linkage in the
intervention group. Umbricht-Schneiter et al. [69] found a
2.6 times increase in linkage (92% intervention vs. 32%
control, ¥*=18.0, df=1, P<.001), Druss et al. [70] found a
1.27 times increase (91.5% vs. 72.1%, y*=7.5, df=1,
P=.006), and Samet et al. [66] found a 1.30 times increase
(69% vs. 53%, y*=12.2, df=1, P<.001). Willenbring and
Olson [67] did not report the proportion of subjects with one

or more visit, but did report a substantially higher number of
annual primary care visits in intervention than control
subjects [42.2 vs. 17.4 visits, Cohen’s d statistic=1.1 (large
effect), 1=5.42, df=99, P<.01]. Rubin et al. [71] found a
twofold rate of primary care linkage in the intervention than
in the control group (81% vs. 40%, RR=2.0, P=.04).
Weisner et al. [68] reported no difference in use of primary
care services between the intervention (60%) and usual care
(59%) conditions (RR=1.02, x*=0.12, df=1, P=.73),
although all individuals in that study had a primary care
provider at baseline.

In all of five studies that reported medical quality, there
was a significant improvement in the intervention vs. the
control group. Umbricht-Schneiter et al. [69] found signif-
icantly improved treatment of three of four target conditions
(hypertension, tuberculosis screening and sexually transmit-
ted diseases). Druss et al. [70] found significantly improved
performance on 15 of 17 preventive activities recommended
in practice guidelines. Weisner et al. [68] reported increased
rates of diagnosis of four common medical conditions
(arthritis, headache, injuries and poisoning). Rubin found
significantly improved performance on 12 of 17 quality
process measures used in the program evaluation [71].

3.4. Medical and behavioral outcomes

Of two studies that used the SF-36 Physical Component
Summary (PCS) score as a study outcome [66,70], one
found a significant improvement of moderate magnitude in
the intervention group (Cohen’s d=0.51, t=3.7, df=170,
P<.001) [70] and the other found no change (Cohen’s
d=0.0, t=0, df=315, P=1) [66]. Of note, the second study
[70] was conducted in a population with a relatively healthy
population; the baseline score PCS score (50.3) was nearly
identical to the normative value for the general population
(50.1) [72].

One other study used a physical subscale for the
Treatment of Mild Hypertension Study (TOMHS) Health
and Well-being Scale as a primary health outcome [67].
Although there was no significant difference between
intervention and control groups at 2-year follow-up (44.1
usual care vs. 44.8 control), the intervention group had a
lower score on this measure at baseline (37.2 vs. 41.8).
Reanalysis of these data examining change in scores (our
predetermined metric for study effect) found a moderate-
to-large difference in the improvement in the TOMHS scores
between the intervention and control groups (9- vs. 2.3-
point improvement, Cohen’s d=0.56, t=2.4, df=73 P=.02).

In the only study that reported mortality, death rates in
the intervention group were one third lower (19% vs. 30%,
RR=0.63) than the control group [67]. This difference was
significant in the bivariate comparison (y>=4.5, df=1,
P=.03), but not in a Cox survival analysis due to limited
statistical power.

Three of four interventions in subjects with addictive
disorders examined abstinence rates [66—68]. One study
[67] that focused on medically ill patients with alcoholism
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found a 1.54 times increase in alcohol abstinence in the
intervention as compared with the active group (74% vs.
48%, y>=5.4, df=1, P=.02), whereas a second study
examining a population with a range of comorbidity found
no difference in abstinence [66]. Finally, one study found no
difference in rates of abstinence across the full sample, but
found a 1.25 times increase in rates of abstinence in
preplanned analyses of a subsample of individuals with
addictive related medical and mental disorders (69% vs.
55%, >=1.7, df=1, P=.006) [68].

3.5. Costs

Three studies formally assessed costs of the programs
[68,70,71]. Two of the studies measured intervention costs
separately based on staff salaries and activities [68,70]. The
third used charges obtained from the hospital’s billing
database [71].

In each study, modest increases in outpatient expendi-
tures combined with nonsignificant but larger declines in
inpatient and emergency room use to produce interventions
that were cost-neutral from a health plan perspective. In an
analysis of the Weisner data focusing on pre-post change in
expenditures [73], the subsample of patients with substance-
related mental and medical comorbidities experienced a
US$2773 pre-post decline in annual costs for the interven-
tion group vs. a US$702 decline for control (P=.02 for
Group X Time interaction).

4. Discussion

The studies covered in this review suggest the potential
for improving linkage to, and quality of, primary medical
care, in persons with mental and addictive disorders, at a
relatively modest cost. At the same time, the paucity of
studies on the topic suggests a need for greater research on
the topic. Great strides have been made in the development
and testing of models to improve the diagnosis and
treatment of mental and addictive disorders in primary care
[74-77]. Now, similar research, clinical and policy attention

is needed to the parallel issue of improving medical care for
persons with behavioral disorders [42,51,53,54,78].

4.1. The importance of comorbidity

There was a consistent pattern across the studies
demonstrating greater benefits on health and abstinence
outcomes in populations with worse health or with medical
comorbidity at baseline. Although primary care is important
for all populations, its effects are most visible in individuals
with the greatest unmet health needs [57, 79]. Because much
of the value of chronic care programs is in improving
coordination, their impact may be greatest for patients with
comorbid conditions, who are at greatest risk for service
fragmentation [80].

The importance of comorbidity was evident not only on
the boundary between behavioral health and medical care,
but, within behavioral care, between addictive and mental
health. The only study to examine outcomes for patients
with comorbidity found that an integrated medical program
was particularly beneficial, and cost-effective, for individ-
uals with comorbid mental and addictive disorders [68,73].
Individuals with addictive, mental health and medical
concerns commonly must obtain care from three separate
systems [81]. As compared with individuals with single
addictive or mental disorders, individuals with dual mental
and substance diagnoses are at risk not only for elevated risk
of medical comorbidity [82], but also for disproportionately
poor quality of medical services [83]. Dually diagnosed
populations, for whom the gap between needs and
availability is greatest, may have the most to gain from
improvement in coordination of services.

4.2. A continuum of approaches to integrating medical care
for persons with mental and addictive disorders

The interventions described in this review took a variety
of approaches to improving medical care in the study
populations. Each of the models discussed in this review
was developed to fit the needs of the particular population it
served and the system in which it was implemented. Thus,
examining the crosswalk between interventions and systems

Table 2
A continuum of approaches for improving medical care in persons with mental health and addictive disorders
Model MH staff provide Medical Collaborative Facilitated referral
medical care consultation care to primary care
Level of involvement Low Low-intermediate Intermediate-high High
by primary care providers
Examples Shore [85] Umbricht-Schneiter Willenbring and Olson [67] Samet et al. [66]

et al. [69]
Golomb et al. [86] Rubin et al. [71]
Requirements Training for
MH professionals
support consultant
Co-location of services? Yes Yes
Potential sites Sites with doubly
boarded clinicians

Sufficient patient population
and funding mechanisms to

Inpatient MH and addiction settings

Druss et al. [70]
Weisner et al. [68]
Regular contact between
medical and mental
health/addiction staff
Yes or no No
Staff-model HMOs, VA Freestanding mental health
and addiction settings

Adequate community
medical resources
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in which they were used may be useful in helping inform
future efforts to develop models that can be implemented
and sustained in routine settings.

Bower and Gilbody [84] have described a continuum of
approaches to improving treatment for mental disorders in
primary care based on the degree of involvement by mental
health staff, ranging from minimal (e.g., training PCPs)
through referral models, in which mental health providers
deliver all services. A parallel continuum can be described
for approaches improving quality of medical care for
persons with behavioral disorders based on the level of
involvement of primary care medical providers in that
care (Table 2).

At one end of the spectrum are models in which
psychiatrists and mental health providers are trained to
provide screening, preventive and routine medical services
for their patients. Although these approaches have been
proposed for psychiatrists in the public sector [85], they
have, to date, not been widely adopted in routine practice.
For mental health providers to take on more responsibility
for their patients’ medical care, they will require adequate
training, adequate time to allow them to take on these tasks
and appropriate expectations for the types of services they
can safely deliver [86].

Two studies in this review used a consultation approach,
in which an internist provided evaluation and selected
services on-site [69,71]. Each of these interventions was
implemented in an inpatient behavioral treatment unit,
which is likely the most appropriate setting for these
consultation models. Consultation approaches fit well with
these inpatient settings because patients are typically not
able to travel offsite for a medical care, and consultants can
see multiple patients in a single block of time.

Three studies [68,70,87] used team-based approaches
that most closely resemble the “collaborative care” models
used for improving the care of common mental disorders in
primary care. This approach, based on Wagner’s Chronic
Care Model [88], uses a multidisciplinary team including
both mental health and primary care providers to ensure
coordination and follow-up with care [89]. For the treatment
of depression in primary care, collaborative care models
were initially developed in vertically integrated settings
such as VA and staff-model HMOs in which blended
funding and geographic proximity make it possible to
establish and maintain successful multidisciplinary teams.
However, these models are increasingly being adapted to
permit their use in a broader range of community settings.
Studies such as IMPACT [90], RESPECT [91] and the
Robert Wood Johnson Depression in Primary Care Program
[92,93] are secking to develop sustainable approaches to
implementing these collaborative care models in a wider
range of community settings.

Similarly, the studies in the current review taking this
collaborative care approach were all conducted in either the
VA [70,87] or at Kaiser Permanente, a staff-model HMO
[94]. However, there is the potential to work to extend these

team-based models to other nonintegrated public sector
clinics as well. Several programs in the public sector have
begun to implement programs using multidisciplinary teams
to coordinate care between mental health and primary care
teams [95]. Regardless of whether services are collocated,
the key element of these collaborative care approaches is
that they involve functionally integrated care teams.

Most freestanding mental or addictive clinics are unlikely
to have the staffing expertise, economies of scale or
financial incentives to provide much primary care on-site.
Facilitated referrals to primary care may be a pragmatic
approach for improving general medical services in these
populations. For depression in primary care, results from the
PRISM-E study suggest that facilitated referral models can
lead to improvement in depression outcomes [96,97].
Similarly, facilitated referral may be a practical approach
for providing medical care in freestanding mental health and
substance abuse clinics [66]. For these approaches to be
effective, however, it is critical that there be adequate
primary care resources in the community, formal referral
mechanisms, and strategies for communication and infor-
mation sharing to ensure access to, and coordination with,
primary care providers.

4.3. Limitations

At least two limitations to this review should be noted.
First, as previously noted, only a small number of studies
met the prespecified criteria for study entry. We consider
this to be both a limitation and a finding in and of itself.
Second, the heterogeneity of the populations, interventions
and outcome measures limited the opportunity for formal
meta-analytic pooling of results across studies. It will be
important for future research in the area to use standard-
ized measures of quality and health status, as well as
intervention characteristics such as degree of functional
integration of care, to make it possible to combine data
across studies.

4.4. Conclusions

There is much work to be done in developing, testing and
implementing models to improve medical care in persons
with mental and addictive disorders. The body of research in
this area is surprisingly small, given the morbidity, mortality
and barriers to care faced by this population. At the same
time, the existing studies suggest considerable potential for
improving quality of medical care in this vulnerable
population. Rather than seeking a “one-size-fits-all” solution
to this problem, it will be important to develop a range of
approaches and then help local sites to adapt those models to
their own needs and capacities.
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