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Context: To improve the quality of depression management, collaborative care models have been
developed from the Chronic Care Model over the past 20 years. Collaborative care is a multicompo-
nent, healthcare system–level intervention that uses case managers to link primary care providers,
patients, and mental health specialists. In addition to case management support, primary care
providers receive consultation and decision support frommental health specialists (i.e., psychiatrists
and psychologists). This collaboration is designed to (1) improve routine screening and diagnosis of
depressive disorders; (2) increase provider use of evidence-based protocols for the proactive man-
agement of diagnosed depressive disorders; and (3) improve clinical and community support for
active client/patient engagement in treatment goal-setting and self-management.

Evidence acquisition: A team of subject matter experts in mental health, representing various
agencies and institutions, conceptualized and conducted a systematic review and meta-analysis on
collaborative care for improving the management of depressive disorders. This team worked under
the guidance of the Community Preventive Services Task Force, a nonfederal, independent, volun-
teer body of public health and prevention experts. Community Guide systematic review methods
were used to identify, evaluate, and analyze available evidence.

Evidence synthesis: An earlier systematic review with 37 RCTs of collaborative care studies
published through 2004 found evidence of effectiveness of these models in improving depression
outcomes. An additional 32 studies of collaborative care models conducted between 2004 and 2009
were found for this current review and analyzed. The results from the meta-analyses suggest robust
evidence of effectiveness of collaborative care in improving depression symptoms (standardized
mean difference [SMD]�0.34); adherence to treatment (OR�2.22); response to treatment
(OR�1.78); remission of symptoms (OR�1.74); recovery from symptoms (OR�1.75); quality of
life/functional status (SMD�0.12); and satisfaction with care (SMD�0.39) for patients diagnosed
with depression (all effect estimates were signifıcant).

Conclusions: Collaborative care models are effective in achieving clinically meaningful improve-
ments in depression outcomes and public health benefıts in awide range of populations, settings, and
organizations. Collaborative care interventions provide a supportive network of professionals and
peers for patients with depression, especially at the primary care level.
(Am J Prev Med 2012;42(5):525–538) Published by Elsevier Inc. on behalf of American Journal of Preventive
Medicine
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Context

Depressive disorders are a major contributor to
the burden of disease in high-income countries1

and lead all diseases as a cause for years of life
lived with disability (YLD).1 In the U.S., 14.8 million
adults (6.7% of the population) experience major depres-
sive disorder.2 Further, approximately 1.5% of the adult
U.S. population experience dysthymic disorder every
year—a chronic illness in the depression spectrum that is
less severe than major depressive disorder.2

The prevalence of major depressive disorder is 50%
higher among women than men,3 as is the burden of
isease.1 The prevalence of Major Depressive Episode

(MDE) in 2008 among people aged �18 years was found
to be highest among those who identifıed themselves as
multiracial, followed by whites, Hispanics, American In-
dian or Alaska Natives, blacks, and Asians.4 Among
youth aged 12–17 years, the prevalence of MDE was esti-
mated to be 8.3%.4 Direct medical costs, suicide-related
ortality costs, and productivity losses from depression

otaled $83.1 billion in the U.S. in 2000.5 Although 10.6
illion adults reported an unmet need for mental health
ervices in 2008,4 most people with depressive symptoms
eek treatment at the primary care level, where theymight
ot receive appropriate care.6 Hence, the quality of de-
ression care in the primary care system needs to be
mproved.
Various approaches have been employed to improve

he quality of care for chronic diseases. Notable among
hese is the Chronic Care Model,7,8 which has improved
the management of chronic diseases such as diabetes,
especially at the primary care level.9,10 The Chronic Care
odel has been adapted to improve the management of
epressive disorders, leading to the development of the
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ollaborative care model,11 a multicomponent, health-
care system–level intervention that uses casemanagers to
link primary care providers, patients, and mental health
specialists. Collaborative care models typically include
case managers, who support primary care providers with
functions such as patient education, patient follow-up to
track depression outcomes and adherence to treatment,
and adjustment of treatment plans for patients who do
not improve.
Primary care providers receive consultation and decision

support frommentalhealth specialists (i.e., psychiatrists and
psychologists).This collaboration isdesigned to (1) improve
routine screening for and diagnosis of depressive disorders;
(2) increaseprovideruseof evidence-basedprotocols for the
proactive management of diagnosed depressive disorders;
and (3) improve clinical and community support for active
client/patient engagement in treatment goal-setting and
self-management.
Primary care providers are usually responsible for rou-

tine screening and diagnosis of depressive disorders, pre-
scribing antidepressants, and referring patients tomental
health specialists as needed.Mental health specialists pro-
vide clinical advice and decision support to primary care
providers. These processes are frequently coordinated
and supported by technology-based resources such as
electronic medical records, telephone support, and pro-
vider reminder mechanisms.
Systematic reviews of the literature have found evi-

dence to support the effectiveness of collaborative care
models in improving health outcomes related to depres-
sive disorders.12,13 This review builds on that foundation
nd provides current evidence on effectiveness of collab-
rative care in reducing the burden of depressive disor-
ers, as assessed by an expansive range of depression
utcomes. Using methods developed by the Guide to
ommunity Preventive Services,14,15 variousmoderators

of effectiveness that can influence outcomes (e.g., patient
and provider characteristics; geographic location) and be
benefıcial to a community interested in implementing
this intervention were examined. Hence, this review of-
fers an opportunity to assess the state of the evidence on
effectiveness in an active research area as well as the
variables that influence the applicability and generaliz-
ability of these collaborative care models to various pop-
ulations and settings.

Guide to Community Preventive Services
The systematic review in this report was conducted under
the oversight of the independent, nonfederal Community
Preventive Services Task Force (the Task Force). The Task
Force continues todevelop, expand, andupdate theGuide to
Community Preventive Services (the Community Guide)

with the support of DHHS in collaboration with public and
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privatepartners.TheCDCprovides staff support to theTask
Force for development of the Community Guide. Previous
opics reviewed, as well as background information on
ethods and development of the Community Guide, are
vailable at www.thecommunityguide.org.

Healthy People 2020 Goals and Objectives
Several Healthy People 2020 goals and objectives16 are
relevant to this review.

● “Reduce the suicide rate” (Mental Health and Mental
Disorders [MHMD]-1);

● “Reduce the proportion of persons who experience
major depressive episodes” (MHMD-4) among adoles-
cents (MHMD-4.1) and among adults aged 18 years
and older (MHMD-4.2);

● “Increase the proportion of adults aged 18 years and
olderwithmajor depressive episodeswho receive treat-
ment” (MHMD-9.2);

● “Increase depression screening by primary care pro-
viders” (MHMD-11).

Information from Other Advisory Groups
The U.S. Preventive Services Task Force (USPSTF),
which provides recommendations for clinical practice,
recommends screening for depression in adults and ado-
lescents when systems are in place for effıcient diagnosis,
treatment, and follow-up for depressive disorders.17,18

Collaborative care models address all these aspects of
care.
The American Psychiatric Association recently re-

leased anupdate to its practice guideline for the treatment
of major depressive disorders,19 providing evidence-
based recommendations on the use of antidepressants
and psychotherapy, somatic, and other forms of therapy.
The guidelines cover a range of situations including
treatment-resistant depression, postpartum depres-
sion, and comorbid illnesses.

Evidence Acquisition
Community Guide methods (www.thecommunityguide.org/about/
ethods.html) were used to conduct this systematic review and meta-
nalysis to determine the effectiveness of collaborative care in improving
anagementofdepressivedisorders.Thesemethodshavebeendescribed

n detail elsewhere.14,20 Briefly, for this review, a coordination team (“the
team”)wasconstituted, includingsubjectmatterexpertsonmentalhealth
and mental illness from various agencies, organizations, and academic
institutions together with qualifıed systematic reviewers. The team
workedunder the oversight of theTaskForce.
For each Community Guide review topic, a team conducts a

eview by (1) developing a conceptual approach to identify, orga-
ize, group, and select interventions for review; (2) developing an
nalytic framework depicting interrelationships among interven-
ions, populations, and outcomes; (3) systematically searching for

nd retrieving evidence; (4) assessing and summarizing the quality

ay 2012
nd strength of the body of evidence of effectiveness; (5) translating
vidence of effectiveness into recommendations; (6) summarizing
ata about applicability (i.e., the extent to which available effective-
ess datamight apply to diverse population segments and settings),
conomic impact, and barriers to implementation; and (7) identi-
ying and summarizing research gaps.
The Task Force receives the results of the review process, which

nclude (1) effectiveness and consistency of the intervention in
mproving health outcomes and preventing disease; (2) quality of
he body of evidence in terms of design and execution; (3) addi-
ional benefıts and potential harms and barriers to implementa-
ion; (4) applicability or generalizability of the intervention to a
omprehensive range of populations and settings; and (5) infor-
ation on economic effıciency. The Task Force also takes into
ccount the public health importance of the overall effect esti-
ates to reach decisions on making recommendations on using

he intervention for practice and policy.

Conceptual Approach and Analytic Framework

The conceptual approach developed by the team to determine the
effectiveness of collaborative care is represented in the analytic
framework (Figure 1). The team hypothesized that the model
would organize a collaborative arrangement among primary care
providers, case managers, and mental health specialists (i.e., psy-
chiatrists and psychologists). This collaborative arrangement en-
ables processes for primary care providers to improve their screen-
ing practices and the quality of care for depressive disorders while
receiving case management support from case managers and clin-
ical decision support and clinical advice from mental health spe-
cialists. This arrangement also facilitates the active involvement of
clients/consumers/patients (“patients”) in their own care and treat-
ment plans (i.e., self-care). These systemic changes are expected to
lead to improved results across a wide range of depression-related
outcomes.

Outcome Measures Used to Determine
Effectiveness

Consistent with research that describes the course of depression and
treatment,21 the team examined the followingwidely used depression
outcomes: “depression symptom improvement,” “response to treat-
ment,” “remission,” and “recovery.” Additional primary health out-
comes also were examined: “screening and diagnosis,” “adherence to
treatment,” and “health-related quality of life and functional status,”
deemed suitable to facilitate formation of a judgment on intervention
effectiveness. One secondary outcome, “satisfaction with care,” also was
examined. Other outcomes that were directly relevant to depression-
related morbidity and mortality were likewise eligible for this
review.

Primary Health Outcomes

Depression symptom improvement. Depression symp-
oms typically are measured with standardized depression scales.
ome examples of scales used in the fıeld include the Structured
linical Interview (SCID); the Beck Depression Inventory (BDI);
he Patient Health Questionnaire (PHQ-9); and the Symptom
hecklist (SCL-20 and SCL-90). Decision rules were developed to
etermine scale selectionwhenmore than one depression scale was
eported.22–25 Scales were selected in the following order: SCID,26
BDI,27 and PHQ-9.28,29

http://www.thecommunityguide.org
http://www.thecommunityguide.org/about/methods.html
http://www.thecommunityguide.org/about/methods.html


i
a
b
w
6
s

f
m
t
a
o

r
i
t

h

p
s
a
a
I
d

528 Thota et al / Am J Prev Med 2012;42(5):525–538
Response to treatment. Response to treatment was generally
defıned by the commonly accepted convention of reduction in
depressive symptoms of �50% from baseline.30 However, results
of studies of people with severe depression or treatment-resistant
depression, and those that defıned “response” based on a lower
degree of improvement (e.g., 25% improvement from baseline),
also were included.30

Remission and recovery. To achieve remission, a commonly
accepted criterion states that a “virtual” absence of depressive symp-
tomsmust be attained.30 This is defıned by the absence of depression
symptoms or scores below suggested cutoff points on a depression
scale. A patient who is in remission for 4 consecutive weeks is consid-
ered to have recovered.30 Because researchers often use these terms
nterchangeably and without clearly defıning them, the team defıned
nd analyzed three analogous outcomes to remission and recovery,
ased on the follow-upperiod from the beginning of treatment. These
ere (1) remission reported at �6 months; (2) remission reported at
months; and (3) remission reported at or close to 12 months (con-
idered a proxy for recovery).

Adherence to treatment. Adherence to treatment was de-
ıned as the proportion of patients following an agreed-upon treat-
ent plan, which could include medication and/or other forms of

reatment, such as psychotherapy. Because of the challenges of
ssessing adherence, proxies (e.g., evidence of fılled prescriptions
r of receiving or taking a therapeutic dose) were accepted.

Health-related quality of life and functional status. Health-
elated quality of life is “an individual’s or group’s perceived phys-
cal andmental health over time.”31 Functional status is “the extent
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Figure 1. Analytic framework depicting hypothesized colla
of depressive disorders
o which an individual can function to meet basic needs, conduct
is/her regular roles, and preserve health and wellness.”32,33 Re-
ported outcomes that measured both quality of life and functional
status include the Short Form Health Survey–36 or some variant,
EuroQol, and the Functional Assessment of Cancer Therapy–G.
Some examples of measures of functional status alone include

the Health of Nations Outcome Scales 65�, the Social Adaptation
Self-evaluation Scale, and Patient Global Impression. If authors
reported more than one subscale for this outcome measure, then
mean effects were calculated. Because these tools have been vali-
dated for use in assessing health-related quality of life and func-
tional status, the team pooled the effects reported by individual
studies using these tools to estimate the impact of collaborative care
models on this outcome.

Secondary Outcome

Satisfaction with care. Satisfaction with care is “a patient’s
erception of (1) the quality of healthcare providers, (2) access to
ervices, (3) communication with providers and administrative staff,
nd (4) the success of their treatment.”34,35 This outcome could be
ssessed via standardized instruments, such as the Patient Satisfaction
ndexor theClient SatisfactionQuestionnaire, or by other researcher-
evelopedmeasures of patient satisfaction.

Search for Evidence

Electronic searcheswere conducted in the following databases: The
Cochrane Library; MEDLINE; Embase; ERIC; NTIS (National
Technical Information Service); PsycINFO; CABI; LILACS;
CINAHL; and Dissertation Abstracts International. Hand-searches
were conducted of fıve journals, published in the 10 years preceding
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and this intervention.Also includedwereunpublishedpapers, confer-
ence proceedings, reports, books, and book chapters identifıed by
teammembers and other subject matter experts. The initial literature
search was conducted in April 2008 with an updated search in Febru-
ary 2009. Search terms are available at www.thecommunityguide.org/
mentalhealth/SS-collab-care.html.

Criteria for Inclusion

Studies were considered for inclusion in this systematic review if
they

● were written in English;
● evaluated collaborative care interventions that included at least a
case manager, primary care provider, andmental health special-
ist with collaboration among these roles;

● evaluated interventions targeted to patients with a diagnosis of
major depression, minor depression, or dysthymia, without co-
morbid psychoses;

● were conducted in a high-income nationa;
● compared a group of people who had been exposed to the inter-
ventionwith a groupof peoplewhohadnot been exposed orwho
had been less exposed (these comparisons could be concurrent
or in the same group over time); and

● measured and reported a primary health outcome of interest as
described above.

Assessment of Quality and Summarizing the Body
of Evidence on Effectiveness

Two reviewers read and evaluated each study that met the
inclusion criteria using an adaptation of the standardized ab-
straction form for Community Guide reviews (available
t www.thecommunityguide.org/library/ajpm355_d.pdf), and
disagreements were resolved by consensus between reviewers or
among the entire review team. Reviewers were not blinded to
author or journal names. Each study was assessed for suitability of
study design and threats to validity.14 Based on the number of
hreats to validity, studies were characterized as having good (0–1
imitation); fair (2–4 limitations); or limited (�5 limitations) qual-
ty of execution.14,15

Studies with limited quality of execution were not included in
the summary of the intervention effect. Studies with good or fair
execution were considered qualifying studies and were included
in the analyses. Bodies of evidence of effectiveness are charac-
terized as strong, suffıcient, or insuffıcient on the basis of the
number of available studies, the suitability of study designs for
evaluating effectiveness, the quality of execution of the studies,
the consistency of the results, and the effect estimates.14

Reviewers abstracted data describing collaborative care inter-
vention elements, participant characteristics, study characteris-
tics, and study results using SRS, version 4.0. Nine study authors

aWorld Bank high-income economies are as follows: Andorra, Antigua and
Barbuda, Aruba, Australia, Austria, The Bahamas, Bahrain, Barbados, Bel-
gium, Bermuda, Brunei Darussalam, Canada, Cayman Islands, Channel
Islands, Cyprus, Czech Republic, Denmark, Equatorial Guinea, Estonia,
Faeroe Islands, Finland, France, French Polynesia, Germany, Greece,
Greenland, Guam, Hong Kong (China), Hungary, Iceland, Ireland, Isle of
Man, Israel, Italy, Japan, Republic of Korea, Kuwait, Liechtenstein, Luxem-
bourg, Macao (China), Malta, Monaco, Netherlands, Netherlands Antilles,
New Caledonia, New Zealand, Northern Mariana Islands, Norway, Oman,
Portugal, Puerto Rico, Qatar, San Marino, Saudi Arabia, Singapore, Slovak
Republic, Slovenia, Spain, Sweden, Switzerland, Trinidad and Tobago,
tUnited Arab Emirates, United Kingdom, U.S., Virgin Islands (U.S.).

ay 2012
ere contacted by e-mail when data were missing or when
umbers reported in text did not match data reported in tables
r fıgures. All nine authors responded. Information also was
bstracted on applicability, potential harms, additional benefıts,
nd barriers to implementation of collaborative care interven-
ions. Additionally, efforts were undertaken to identify research
aps and research needs in this fıeld.

Economic Evaluation

Evaluations of economic effıciency are conducted only when
suffıcient or strong evidence of effectiveness of an intervention
has been established. The methods and fındings of the economic
evaluation of collaborative care interventions are described in
an accompanying article.36

Data Analysis Methods

Calculation of estimated effect sizes for each study. Es-
timated effect sizes for this review were expressed as standardized
mean difference with a correction factor (Hedges’ g37) for those
outcomes that were measured as a mean score, and OR for out-
comes reported as proportions. Calculation of 95%CIs and adjust-
ment for baseline data were done for all studies with suffıcient
information reported. When necessary, reported results were
transformed so that Hedges’ g values �0 and ORs �1.0 indicate
effects in the favorable direction.

Meta-analyses. Meta-analyses were conducted on each out-
come variable to assess effectiveness of the collaborative care
model. Estimated effect sizes for individual studies were aggre-
gated using the random effects model to calculate an overall
weighted mean effect estimate (Hedges’ g or OR) with a corre-
sponding 95% CI. The random effects model was chosen a priori
because interventions, populations, and contexts vary substan-
tially in community-based interventions.38 Homogeneity tests
also were conducted using the Q statistic38 and the I2 statistic.39

I2 values can range from 0% to 100%, and in this review values
�50% were considered indicative of substantial heterogene-
ity.39 A combination of Microsoft Excel and Comprehensive
Meta-Analysis, version 2.2050, was used for estimated effect size
calculation and meta-analyses.

Subgroup analyses. Between-study analyses were conducted
for several effect modifıer variables to (1) assess whether they are
associated with increased or decreased intervention effects and
(2) explore potential sources of heterogeneity for each outcome.

Sensitivity Analyses Methods

Publication bias analyses. A funnel plot for each outcomewas
inspected visually to examine the data for evidence of publication
bias.40 Next, the Begg and Mazumdar rank–correlation coeffıcient41

was calculated to determine bias through correlation of the effect
estimate and theSE.Last,Orwin’s fail-safeNanalysis42wasperformed
for the “depression symptom improvement” outcome to assess
whether the estimated effect could be attributable to publication bias.
A Hedges’ g of 0.1 was set as the trivial effect for this analysis, which
etermines the number of studieswith null or contrary results needed

o overturn the observed overall effect estimate.43,44

http://www.thecommunityguide.org/mentalhealth/SS-collab-care.html
http://www.thecommunityguide.org/mentalhealth/SS-collab-care.html
http://www.thecommunityguide.org/library/ajpm355_d.pdf
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One-study-removed sensitivity analyses. A one-study-
emoved sensitivity analysis was performed on each outcome to
xamine how the overall weighted mean effect estimate and CIs
hanged when an effect size from any one individual study was
emoved and, thus, identify individual studies that overly influ-
nce the summary effect estimate.45

Evidence Synthesis
A total of 8354 potentially relevant titles and abstracts ob-
tained fromthe literature searchand reviewof reference lists
were screened.Of these, full-text versions of 1057 published
articles and reports were obtained and 226 papers and re-
ports relevant to collaborative care were identifıed. These
included papers reporting individual study results as well as
reviews of several collaborative care interventions.
One such review was a systematic review and meta-

analysis conducted byBower et al.12 that identifıed 37RCTs
on collaborative care, published between 1993 and 2004.
Twooutcomes comparable to the current systematic review
were assessed and found to provide robust evidence on
effectiveness of collaborative care for depression (Table 1).
Given the similarity of the current systematic review to the
previous reviewbyBower et al.,12 only the 33 studies22–25,46–74

published during or after 2004 were included in the current
systematic review. All studies in the current review were of
greatest design suitability, and amajority were RCTs in which
allocation of patients to collaborative care or usual care was
randomizedwith researchers blinded to this allocation.All but
onestudy61hadgoodorfairexecution.Thus,32studieswith39
tudy armsqualifıed for analysis.

Descriptive Results
The characteristics of the study populations are shown
in Table 2. Studies evaluated included a range of pop-
ulations and contextual factors reflecting the widespread

Table 1. Meta-analyses results from Bower et al.12 collab
utcomes from Community Guide systematic review

Outcome name

Bower (2006)12

1966a–2004

Study arms, n Effect estim

Depression symptom
improvement

34 SM

0.24 (0.1

Adherence 28 O

1.92 (1.5

aSearch period: 1966–2004; Earliest collaborative care study was f
bStudies from 2004 not in Bower et al.12

Hedges’ g was used as standardized mean difference metric.
SMD, standardized mean difference
practice of collaborative care in a variety of settings.
Results from Meta-Analyses

Primary health outcomes. All primary health outcomes
demonstrated improvement, and forest plots were gen-
erated to demonstrate results of the meta-analyses us-
ing Comprehensive Meta-Analysis® (Figure 2 is the
orest plot for “depression symptom improvement”). The
verall weighted mean effect estimates for depression
ymptom improvement, response to treatment, remis-
ion at �6 months, remission at 6 months, recovery at
2 months, and adherence to treatment were in the
avorable direction and of suffıcient size to be conside-
ed meaningful for improving health (Table 3).
ealth-related quality of life/functional status was also in
he favorable direction but had a smaller effect estimate.
ubstantial heterogeneity for many of the outcomes was
ound, with I2 �50%. The primary source of this hetero-
geneity appears to be three outlier studies.24,49,54 Sensitiv-
ty analyses conducted with these studies removed re-
ulted in slightly smaller effect estimates and a reduction
n heterogeneity (I2�50%). No other sources of hetero-
geneity were identifıed.
Only one study in the review, Reiss-Brennan et al.,64

provided data on the effectiveness of collaborative care
for improving depression screening rates within a
large health system that implemented collaborative
care. The rates of detection of true depression for
adults and children were slightly higher for collabora-
tive care clinics compared to usual care.

Secondary outcomes. The overall weighted mean ef-
fect estimate was in the favorable direction and signifı-
cant for “satisfaction with care” (Table 3), with no indi-
cation of heterogeneity issues.

Additional evidence. Reported outcomes from three

ive care systematic review compared to similar

Community Guide

2004b–2009

95% CI) Study arms, n Effect estimate (95% CI)

28 SMDc

.32) 0.34 (0.25, 0.43)

10 OR

.39) 2.22 (1.67, 2.96)

1993.
orat

ate (

D

7, 0

R

4, 2

rom
studies that could not be combined with the primary or

www.ajpmonline.org
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secondary outcomes are presented briefly here.Gallo et al.58

found a lower 5-year mortality rate for collaborative care
patients than usual care, which was mostly attributable to
reduction in cancermortality.Wells and colleagues74 found
hat improvements in depression symptoms measured
years after a 6–12-month intervention did not persist.

oubert et al.,60 the only prevention study included in the
review, tested the effectiveness of collaborative care for pre-

Table 2. Baseline demographic characteristics from all
tudies that qualified for analysis

Characteristic Category Study arms, n

Age group (years) Teen (13–21) 1

Adult (22–64) 25

Older adult (�65) 8

Unknown 5

Gender Majority female 30

Majority male 5

Unknown 4

Race/ethnicity Majority white 15

Majority Latino 3

Majority African-
American

1

Unknown 20

SES Majority low 4

Majority mid-high 3

Unknown 32

History of
depression

Previously and newly
diagnosed

24

Previously diagnosed
only

9

Newly diagnosed
only

6

Depression
diagnosis

Mixed 30

Major depression
only

7

Minor depression/
dysthymia

1

Unknown 1

Comorbiditiesa Cardiac disease 7

Stroke 3

Diabetes 4

Cancer 2

aMultiple responses possible
Note: n�39 study arms (32 studies)
ventingdepression instrokepatientsand foundsignifıcantly m
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ewer depression symptoms at 12 months for those receiv-
ng collaborative care.

Subgroup Analyses
Toexamine the effect ofpotential effectmodifıers, subgroup
analyses were conducted for the “depression symptom im-
provement” outcome. When the outlier studies described
previously were removed from these analyses, few differ-
ences were found among the subgroups. Results were simi-
lar for the following potential modifıers and are not shown:
country, amount of case management, intervention length,
amount of training for providers, study design, quality of
execution, and type of comparison group. Signifıcant differ-
ences were found between different categories with suffı-
cient numbers of studies within the following variables:
organization, case manager, and collaborative care compo-
nents (Tables 4 and 5), and are described below.Differences
found in variables with one or two studies in categoriesmay
not be reliable and will not be discussed.

Type of organization. Collaborative care models were
implemented in a variety of organizations including those
affıliated with academic institutions, community-based or-
ganizations,MCOs,preferredproviderorganizationor sim-
ilar organizations, universal healthcare settings (outside the
U.S.), and theVeteransAdministration (VA) centers. Inter-
ventions implemented by community-based organizations
demonstrated the largest effects, and those in VA settings
demonstrated the smallest effects.

Type of case manager. Types of case managers in-
cluded registered nurses, master’s-level mental health
workers, and social workers, with registered nurses being
used most frequently in this role. The effect estimates
were largest for nurses and smallest for master’s-level
mental health workers. Master’s-level mental health
workers were typically recent graduates of master’s pro-
grams in psychology with limited clinical experience.

Collaborative care components. No differences related
to the individual elements of collaborative care were found,
except for a smaller effect estimate for interventions that
included “support for self-care” as an element. This fınding
is explained partially by the outlier study.49 However, infor-
mation from the included studies on the intensity anddura-
tionof thesecomponentswithincollaborativecare interven-
tions is insuffıcient to draw any reliable conclusions.
A negative relationship was found between number

of collaborative care elements and depression symp-
tom improvement in the meta-regression (slope�
�0.09 SDs/element, p�0.0006). However, this rela-
ionship appears to be nonlinear, with lower effect
stimates at either end of the distribution. Effect esti-

ates were largest for studies with four to fıve collab-
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orative care components compared to those with three
or more than fıve components.

Publication Bias and Sensitivity Analyses
No evidence of publication bias was found based on
either visual inspection of the funnel plot for the “de-
pression symptom improvement” outcome or the Begg
and Mazumdar rank correlation coeffıcients, which
were nonsignifıcant. The Orwin’s fail-safe N calcula-
tion for the “depression symptom improvement” out-
come was fairly robust, as 11 additional studies fınding
no effect are needed to reduce the effect estimate from
an SMD of 0.34 to below 0.10 (the specifıed trivial
amount). In addition, no studies in this systematic
review were found to overly influence the results for
each outcome in the one-study-removed analyses.

Discussion
Developed fromtheChronicCareModel, collaborative care
has become an accepted strategy of effectively coordinating

Study name Outcome Time point Statistics for each s

Hedges's Lower 
g limit       

Sharpe 2004 SCID 6.000 0.942 0.378
Oslin 2004 MHI-D 6.000 0.137 0.029
Ciechanowski 2004 SCL-20 6.000 1.010 0.666
Dietrich 2004 SCL-20 6.000 0.247 0.029
Baldwin 2004 GDS-30 2.000 0.379 0.010
Asarnow 2005 CES-D 6.000 0.251 0.039
Simon 2006 SCL-20 6.000 0.245 -0.040
Dobscha 2006 PHQ-9 6.000 -0.021 -0.292
Smit 2006 (1) BDI 6.000 0.171 -0.146
Smit 2006 (2) BDI 6.000 0.346 -0.076
Smit 2006 (3) BDI 6.000 0.318 -0.088
Cole 2006 HAM-D 6.000 0.181 -0.304
Wang 2007 QIDS-SR 6.000 0.061 -0.098
Simon 2007 SCL-90 12.000 0.472 0.248
McMahon 2007 BDI 6.000 0.272 -0.298
Chew-Graham 2007 HSCL-20 4.000 0.602 0.183
Cullum 2007 GDS-15 4.000 0.496 -0.137
Williams 2007 HAM-D 3.000 0.236 -0.057
Ludman 2007 (1) SCL-90 6.000 -0.171 -0.739
Ludman 2007 (2) SCL-90 6.000 0.291 -0.262
Ludman 2007 (3) SCL-90 6.000 0.137 -0.439
Richards 2008 PHQ-9 3.000 0.566 0.060
Ell 2008 PHQ-9 6.000 0.272 0.052
Stiefel 2008 CES-D 6.000 0.536 0.217
Bogner 2008 CES-D 1.500 0.562 0.066
Strong 2008 SCL-20 6.000 0.821 0.505
Rollman 2009 HAM-D 8.000 0.389 0.162
Gensichen 2009 PHQ-9 12.000 0.329 0.162

0.338 0.248

Random Effects Model
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Figure 2. Forest plot for “improvement in depression sym
Note: Forest plots for other outcomes are not shown.
BDI, Beck Depression Inventory; CES-D, Center for Epidemiologic Studies Depr
Scale; HSCL, The Hopkins Symptom Checklist; MHI-D, Medical and Health Inf
Depressive Symptomatology (self-report); SCID, Structured Clinical Interview;
depression care in many health systems. This systematic
eview demonstrates that this intervention signifıcantly de-
reased overall depression symptoms in patients receiving
ollaborative care as compared to usual depression care.
ollaborative care isnowin its secondgenerationofpractice
nd research, and organizations and providers are examin-
ngmore effıcient and cost-effectiveways to implement and
eliver collaborative care.

Applicability
Populations targeted in this reviewweremostly adults (aged
20–64 years) and older adults (aged �65 years), mostly
white, with over-representation of African Americans and
under-representation of otherminorities. In the few studies
that specifıcally targeted certain populations (adolescents,46

African Americans,48 and Latinos54,56), the results were
similar to the overall effect estimate. Informationon the SES
of patients from included studies was sparse, but results
from two studies in low-income populations with depres-
sion54,56 suggest collaborative care interventions in such
populationswork as effectively as in an economicallymixed
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Inmost studies, physicianswere theprimary careproviders;
the few studies that used other professionals (e.g., nurses and
physician assistants) in this role, however, reported similar ef-
fects.47,53,69 Nurses served as casemanagers inmost studies in
the review. Social workers56 and master’s-level mental health
orkers23,62,73 also served in this role in some instances. The

effect estimate from studies usingmaster’s-level mental health
workerswas smaller than theoverall estimate, a fındingproba-
blyexplainedby theneed for further skillsdevelopment for this
level of professional in fulfılling the role of casemanager.
Many interventions in this review included specifıc training

for case managers, although the nature of this training was
diverse across studies. Care should be taken by organizations
wishing to implementcollaborativecare toensure that training
is adequate for individuals assuming these roles, alongwith an
emphasis on effective communication among providers. Psy-
chiatrists andpsychologistsmost frequently servedas themen-
talhealth specialists in the collaborative caremodel.Authors in
the twostudiesusingphysiciansornurseswithadvancedtrain-
ing in this role reported comparable results.25,46

Most studies reviewed were conducted in the U.S., but
similar effects were found in studies conducted in other
countries. Results also indicate that collaborative care inter-
ventions are effective when implemented by a variety of
organizations, including MCOs; academic medical centers;
community-based organizations; the VA system; and uni-
versal health coverage systems (e.g., the National Health
Service in the United Kingdom). The effect estimate for the
VA studies22,63 was in the favorable direction but somewhat
smaller inmagnitude than theoverall estimate.Usual care in
the context of the VAmay very well be different from usual
care in other situations (i.e., with greater integration of pri-
mary care andbehavioral health care), andveteranspresent-

Table 3. Summary of findings for all outcomes: collaborat

Outcome Study arm

Depression symptom improvement 28

Adherence 10

Response 14

Remission (�6 months) 5

Remission (6 months) 9

Recovery (12 months) 5

Quality of life (includes functional status) 15

Satisfaction with care 11

aAll effect estimates significant at p�0.05
bMeaningful effect—deemed to be of sufficient magnitude to be of p
subject matter experts

cSmall effect—effect in favorable direction, but unclear if of sufficie
SMD, standardized mean difference (Hedges’ g)
ingwith depressionmay have higher rates of comorbidities,

ay 2012
such as substance abuse and posttraumatic stress disorder
(PTSD) than other populations. It is also important to note
that other VA-based studies of collaborative care have re-
ported estimated effect sizes similar to the overall effect
estimate from this review,75 but results were published out-
side the search period for this review and hence were not
included in the analyses.
Studies included in this review suggest that collaborative

care is relevant and effective in a range of settings that span
and link outpatient and inpatient care. Less evidence was
available for collaborative care models that also included
settings not directly related to health care. Two studies that
includedhome-basedcare49,50 reportedeffects similar to the
verall estimate, and one study that included a worksite
omponent found a smaller, but favorable, effect.73

Other Benefits and Potential Harms
Only two studies listed additional benefıts that patients re-
ceived fromcollaborative care interventions.Onewas apos-
itive impact onpatient job retention andproductivity,73 and
the other was improved adherence to treatment for comor-
bid illness.54Onlyone study listed apotential harm fromthe
intervention from a long-term (9 years post-intervention)
perspective.74 Patients whowere part of a collaborative care
ohort emphasizing improvement in medication manage-
entwere found to havemore diffıculty copingwith stress-

ul events 9 years after the intervention ceased compared
ith the control group and another collaborative care co-
ort that mainly received psychotherapy.

Barriers to Implementation
Reported barriers to implementation of collaborative

are versus usual care

Effect estimatea

(95% CI) Translationb,c

SMD�0.34 (0.25, 0.43) Meaningful effect

OR�2.22 (1.67, 2.96) Meaningful effect

OR�1.78 (1,42, 2.23) Meaningful effect

OR�2.37 (1.72, 3.25) Meaningful effect

OR�1.74 (1.14, 2.63) Meaningful effect

OR�1.75 (1.17, 2.61) Meaningful effect

SMD�0.12 (0.05, 0.20) Small effect

SMD�0.39 (0.26, 0.51) Meaningful effect

health benefit by Community Preventive Services Task Force and by

gnitude to be of public health benefit
ive c

s, n

ublic

nt ma
care interventions varied. They included patient reluc-
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Table 4. Subgroup analyses from studies that reported depression symptom improvement

Variable Category Study arms, n Stratified estimate (Hedges’ g)

Age Adult 19 0.31

Older adult 6 0.46

Teen 1 0.25

Gender Majority female 22 0.36

Majority male 4 0.24

Race/ethnicity Majority white 8 0.3

Majority African-American 1 0.56

Majority Latino 2 0.26

SES* Low 1 0.27

Majority low 1 1.02

Majority mid-high 3 0.09

Organization* MCO 10 0.29

Universal 9 0.46

VA 2 0.11

Academic 2 0.38

CBO 2 0.82

Setting* Clinic 18 0.31

Hospital 5 0.33

Clinic/hospital 2 0.37

Clinic/home 1 0.6

Home 1 1.01

Worksite 1 0.06

Case manager* RN� 18 0.37

Mental health worker 5 0.08

MD/RN and/or others 3 0.1

Social worker 1 0.27

RN/social worker� 1 1.02

Primary care provider* MD 21 0.42

RN 2 0.29

Physician’s assistant 1 0.25

Mental health specialist Psychiatrist and/or psychologist and others 15 0.34

Psychiatrist/psychologist 10 0.36

MD and/or RN 2 0.25

Note: Data were not available for all variables for all studies.
p�0.05

BO, community-based organization; RN, registered nurse; VA, Veterans Affairs

www.ajpmonline.org
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tance to enroll,23,74 low patient appointment atten-
ance,52,54,55 limited insurance coverage for mental

health care,73 locating organizations in the community
that offer depression care at such nonconventional
points-of-care as the home setting and the work-
site,55,57,73 training specialists from other fıelds in col-
aborative care for patients with depression comorbid
ith other chronic illnesses,54 and diffıculties reaching

patients who preferred face-to-face over telephone
contact for counseling and care management.50

Research Issues
An important research need identifıed from this system-
atic review concerns the essential training and back-

Table 5. Collaborative care intervention components for
tudies that reported the outcome of depression
ymptom improvement

Variable Study arms, n Hedges’ g

Patient education

No 7 0.48

Yes 21 0.30

Support for self-care*

No 9 0.53

Yes 19 0.25

Provider education

No 8 0.31

Yes 20 0.35

Provider feedback

No 9 0.39

Yes 19 0.32

Provider oversight

No 4 0.33

Yes 24 0.34

Evidence-based guidelines

No 10 0.43

Yes 18 0.30

Use of telephone

No 4 0.35

Yes 24 0.33

Use of technology

No 18 0.38

Yes 10 0.25

*p�0.05
ground required of keymembers of the collaborative care

ay 2012
eam (e.g., requisite skill levels for case managers and
ntervention-specifıc training for case managers and pri-
ary care providers).24,48,50 Other needs include infor-

mation on the optimal frequency and intensity of case
management sessions and the utility of additional ses-
sions for patients who do not improve.22,49

Studies are also needed to ensure that collaborative care
models are consistently effective in improving the manage-
ment and reducing the impact of depressive disorders
among children and adolescents and when targeted to mi-
norities, those of low SES, and those with comorbid condi-
tions. Only one study examined the effect of collaborative
care on improving the quality of screening practices.64 Re-
search studies that focuson improvingdepression screening
at the primary care level through collaborative care will be
vital to implementers of thesemodels. Gainingmore robust
information andknowledge on these aspectswill inform the
effective practice of collaborative care in the community.

Limitations
Care-seeking behavior for mental illness is frequently hin-
dered by societal and cultural stigmas, which often present
the greatest obstacle to any mental health intervention. Al-
though collaborative care models provide motivation and
support to depressed patients who have entered the health-
care system, it is unclear how these interventions can
motivate untreated people with depression to initiate
care-seeking. It might well be outside the purview of
collaborative care interventions to influence this initial
care-seeking behavior for depression at the community
level.
The potential for selection bias when interpreting the

results from studies in the present review must be consid-
ered. Researchers might recruit only patients with “major
depression” or “severe depression” into studies, which in-
creases the possible amount of improvement in depression
symptoms. Alternatively, implementers might recruit pa-
tients with minor symptoms, increasing the chances of re-
mission or recovery. The interventions represented in the
present review includedpatientswith the entire spectrumof
depressive disorders, from dysthymia to major depression,
reflecting the real-world picture of patients seeking care for
different levels and types of depressive disorders and symp-
toms. None of the studies provided information on the ex-
istence of “double depression,” that is, a major depressive
episodecomplicatingunderlyingdysthymia, inparticipants.
Further, sensitivity analysesdidnot revealdifferential effects
by severity of depression.
Sources for other biases, including attrition bias and

referral bias, were identifıed to the extent possible in the
quality scoring process and were not found to be factors
skewing the results from studies within this evidence

base. According to Community Guide methods,14,15 all
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but one study had good or fair quality of execution.
Hence, excluding the one study with limited quality of
execution from analysis was unlikely to have affected the
generalizability of fındings.
Other potential limitations could include the use of the

existing review,12 which included only RCTs, and compar-
ng it with evidence identifıed by the search in the update
nterval, which includedbothRCTs andother studydesigns
ith concurrent comparison groups; restricting studies to
hose written in English; and ending the search in 2009.
iven the largenumberof studies identifıedbyboth reviews
i.e., 37 and 33 studies, respectively), the robust effect esti-
ates reported by both reviews, and results from Orwin’s

ail-safeNcalculation for thedepressionsymptomimprove-
ent outcome, it is highly unlikely that the generalizability
f the fındings is affected by this update approach and by
nding the search in 2009. Further, excluding non-English
tudies is reported to have little impact on overall effect
stimates in systematic reviews.76

Conclusion
This systematic review andmeta-analysis found that robust
evidence is available and demonstrates the effectiveness of
collaborative care models in the treatment of depressive
disorders. These interventions are applicable in most pri-
mary care settings and for most populations to improve a
range of depression outcomes. Organizational changes at
the healthcare-system level are necessary for the successful
implementation of thesemodels so that a coordinated team,
consisting of primary care providers, case managers, and
mental health specialists, can be utilized to improve quality
of depression care. Few variables that substantially moder-
ated theeffectivenessof this typeof interventionwere found,
suggesting that although collaborative caremodels are com-
posed of several moving parts working simultaneously, it
remainsdiffıcult to identify andestimate the individual con-
tributions of specifıc components to overall effectiveness.
Collaborative care models also provide a supportive net-
work that encourages patients with depression to take an
active role in their own care, thus constituting a vital re-
source of social support as these patients seek to initiate and
maintain treatment for depression.

Points of view are those of the authors and do not necessarily
reflect those of the CDC.
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tems, Inc.; he consults to Dey Pharma, PGxHealth, Myriad
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