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Background: Translational research is increasingly important as
academic health centers transform themselves to meet new require-
ments of National Institutes of Health funding. Most attention has
focused on T1 translation studies (bench to bedside) with consider-
able uncertainty about how to enhance T2 (effectiveness trials) and
especially T3 (implementation studies).

Objective: To describe an innovative example of a T3 study,
conducted as partnership research with the leaders of a major natural
experiment in Minnesota to improve the primary care of depression.
Methods: All health plans in the state have agreed on a new
payment model to support clinics that implement the well-evidenced
collaborative care model for depression in the Depression Improve-
ment Across Minnesota: Offering a New Direction initiative. The
Depression Improvement Across Minnesota: Offering a New Direc-
tion study was developed in an ongoing partnership with the Initia-
tive leaders from 7 health plans, 85 clinics, and a regional quality
improvement collaborative to evaluate the implementation and its
impacts on patients and other stakeholders. We agreed on a stag-
gered implementation, multiple baseline research design, using the
concepts of practical clinical trials and engaged scholarship and
have collaborated on all aspects of conducting the study, including
joint identification of patient and clinic survey recipients.

Results: Complex study methods have worked well through 20
months because of the commitment of all stakeholders to both the
Initiative and the Study. Over 1500 subjects have been recruited
from health plan information delivered weekly, and 99.7% of 316
physicians and administrators from all participating clinical organi-
zations have completed the Study surveys.

Conclusions: Partnership research can greatly facilitate translational
research studies.

Key Words: clinical trials as topic, delivery of health care,
depression, evidence-based practice, quality assurance, health care

(Med Care 2010;48: 576-582)

From the *HealthPartners Research Foundation, Minneapolis, MN; {Kaiser
Permanente Colorado, Denver, CO; {University of Washington, Seattle,
WA; and §Institute for Clinical Systems Improvement, Minneapolis, MN.

Supported by the National Institute of Mental Health grant SR01MH080692.

Reprints: Leif I. Solberg, MD, HealthPartners Research Foundation, PO Box
1524, MS#21111R, Minneapolis, MN 55440-1524. E-mail: leif.i.solberg@
healthpartners.com.

Copyright © 2010 by Lippincott Williams & Wilkins

ISSN: 0025-7079/10/4807-0576

576 | www.lww-medicalcare.com

he United States is increasingly engaged in an effort to

transform the research enterprise, driven by the widely
denounced “disconnection between the promise of basic sci-
ence and the delivery of better health,” with the goal of
overcoming translational blocks that cause that disconnec-
tion.' Thus far, most attention and funding has been de-
voted to T1, the block to translating the lessons of basic
science into new clinical science methods. However, if we are
to improve human health, much greater support and attention
must be devoted to T2 (the block to translating new clinical
knowledge into effective care) and T3 (the block to widely
implementing best practice care through clinical practice and
policy changes).*

Nearly all public attention to the gap between clinical
evidence and care has focused on the slow and incomplete
translation (implementation) of research evidence into prac-
tice, but there may be a greater problem with the evidence
itself. Not only is evidence lacking for most medical care
decisions, but the evidence that is present is often inadequate
or irrelevant for the untidy realities of decision makers
charged with implementing effective healthcare programs.®’
Green and Glasgow” have summarized this situation as “if we
want more evidence-based practice, we need more practice-
based evidence.”

Even this formulation may be incomplete, however.
Besides the evidence of efficacy usually cited, decision mak-
ers also need evidence of effectiveness, external validity, and
implementation (both organizational factors and specific
strategies). Tunis et al® similarly concluded that “the wide-
spread gaps in evidence-based knowledge suggest that sys-
tematic flaws exist in the production of scientific evidence, in
part because there is no consistent effort to conduct clinical
trials designed to meet the needs of decision makers.” He
called for more pragmatic or practical clinical trials (PCTs),
where the hypothesis and study design are developed specif-
ically to meet those needs. Glasgow et al’ followed up with
recommendations and examples of how PCTs can be con-
ducted and the results reported to enhance external validity
without sacrificing internal validity.

The purpose of this study was to illustrate the concepts
and methods useful for implementation research by describ-
ing a National Institutes of Health-funded PCT to evaluate a
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large natural experiment to improve primary care of depres-
sion throughout an entire state.

Partnership Research and Engaged Scholarship
To create the types of evidence needed, it is important
that decision makers be actively involved in the research
process itself. Van de Ven and others'™"> have called this
“engaged scholarship.” They note that the research-practice
gaps so apparent in healthcare are also present in a wide
variety of industries and disciplines as researchers and deci-
sion-makers become increasingly disconnected. According to
Van de Ven, this research-practice gap is usually considered
either a knowledge transfer problem or as a basic incompat-
ibility problem, whereas he concludes that the gap is largely
a knowledge production problem, which calls for a different
approach—knowledge coproduction between scholars and
practitioners. He defines the engaged scholarship approach as
“a participative form of research for obtaining the different
perspectives of key stakeholders (researchers, users, clients,
sponsors, and practitioners) in studying complex prob-
lems.”'? One advantage of engaged scholarship is that the
research is designed to address problems that are grounded in
reality, increasing the likelihood that results will not only be
disseminated, but actually implemented to improve health.

Our term for engaged scholarship is “partnership re-
search,” and the idea of partnerships for effective transfer and
exchange of knowledge seems to be gaining greater currency
among health services researchers.'* Carried to the most
desirable extreme, partnership research includes everything
from joint creation of the research questions, intervention,
research design, and proposal as well as collaborative con-
duct of the actual study, analysis of data, development of
conclusions and recommendations, and finally implementa-
tion and spread of relevant findings.

There are certainly many barriers to scientist—decision-
maker partnerships, but if their differences are recognized
and accommodated, these parties can work together.'>'® For
example, because of the limited time and research expertise
of decision makers, they generally play a much more time-
limited role throughout a research project; but as findings
emerge, the roles reverse because researchers have little time
or power to actually implement anything based on these
findings. The partnership approach is similar to what happens
in some practice-based or integrated delivery system research
networks or in the Veterans Administration’s Quality En-
hancement Research Initiatives program.'”2° It is also sim-
ilar to the longer history of community-based participatory
research and to its more recent expansion into implementa-
tion networks.?!*?

A Natural Experiment

In this time of great ferment in healthcare, there are
many innovations being developed for financing or delivery
of care at the local, state, and national levels. These innova-
tions, initiated by health plans, medical provider organiza-
tions, governmental units, and others, can be thought of as
natural experiments.”> Wikipedia defines a natural or
quasiexperiment as “a naturally occurring instance of ob-
servable phenomena which approximates or duplicates the
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properties of a controlled experiment” (Available at:
http://en.wikipedia.org/wiki). It provides an example of when
Helena, MT, had a smoking ban in effect in all public spaces
for a 7-month period in 2002, during which time heart attack
admissions to its only hospital dropped by 60% before rising
again when the ban ended.** Such natural experiments pro-
vide important opportunities to study and learn, and partner-
ships between leaders of the innovation and researchers are
particularly good vehicles for doing so. One of the most
important recent natural experiments in healthcare is being
implemented in Minnesota as a new approach to the
primary care of depression in adults.?>?¢ This initiative,
called DIAMOND for Depression Improvement Across Min-
nesota: Offering a New Direction, is an attempt to change the
rules for depression care delivery and reimbursement so that
the collaborative care model, proven in over 35 randomized
controlled trials, is actually implemented and maintained.?”-*®
A key reason that evidence-based depression care has not
been implemented, even in clinics that participated in the
trials that proved its effectiveness, is that there has been no
payment for the services involved under traditional coverage
models.*’

To solve that problem, the Institute for Clinical Sys-
tems Improvement (ICSI), a nationally prominent regional
quality improvement collaborative, brought together the ma-
jor stakeholders in 2006, including patients, clinicians, pay-
ers, and employers. After reviewing evidence-based ap-
proaches to the care delivery and financing problem, the
DIAMOND Steering Committee came up with a bundled
payment recommendation, which all the payers in the state
agreed to provide. This payment would cover care that
follows ICSI’s treatment guidelines for depression®® and
includes all 6 key components of the evidence-based collab-
orative care management program?’-2®;

1. Consistent use of a validated instrument for assessing and
monitoring depression (choosing the Patient Health Ques-
tionnaire [PHQ9]).?'~?

2. Systematic patient follow-up tracking and monitoring with

a registry.

. Evidence-based stepped-care for treatment intensification.

. Relapse prevention planning.

5. Care manager in the practice to educate, monitor, and
coordinate care in collaboration with the primary care
physician.

6. Scheduled weekly psychiatric caseload consultation to
supervise the care manager and provide treatment recom-
mendations to the primary care clinician.

RS

To be eligible for the new payment, each primary care
clinic had to include all adult primary care clinicians in the
program, participate in a 6-month training and implementa-
tion facilitation program managed by ICSI, provide ICSI with
specified measurement information at regular intervals after
implementation, and be certified by ICSI as meeting all of the
above criteria. Twenty-four medical groups with 85 separate
clinics and 553 full-time equivalent (FTE) adult primary care
physicians agreed to participate in a staged implementation
over 2 years, with the first sequence implementing the care
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management program in March 2008. The DIAMOND Steer-
ing Committee, with representatives of each health plan,
Minnesota Department of Human Services, medical groups,
employers, and patients, meets monthly to monitor progress
and make changes with the help of several committees set up
for specific issues (eg, measurement). Patient involvement in
this group has been extremely helpful to both the Initiative
and the Study. Because DIAMOND would be implemented at
different times by different clinics, this natural experiment
became an ideal opportunity for parallel research to evaluate
the impact of this change in care delivery and reimbursement.

Partnership Research Example: The DIAMOND
Study

The first author (L.I.S.) had been involved in the early
deliberations leading to establishment of the Initiative. When
it became clear that the Initiative was likely to become a
reality, he discussed with the DIAMOND Steering Commit-
tee their interest in a parallel study that could provide a
detailed evaluation of this unique initiative. Both questions of
particular interest to the stakeholders and the sequential
approach to implementation were developed collaboratively.
A research proposal was submitted to the National Institutes
of Health in September 2006 in response to an open request
for applications for dissemination and implementation re-
search, and it was funded in September 2007.

Implementation in 5 staggered sequences during 3
years was favored by ICSI to make it more feasible to train so
many people and sites, whereas also allowing time to revise
the approach from experience. Because natural experiments
do not lend themselves to randomized controlled trials, we
proposed to take advantage of this approach to use a quasiex-
perimental design strengthened by a staggered implementa-
tion time series with multiple baseline measures across set-
tings as described by Speroff and O’Connor.** This design
allows each site to serve as its own pre and post control,
whereas the staggered implementation and repeated mea-
sures enhance the ability to control for secular trends and
to document the replicability, robustness across settings,
and time course of intervention effects. Speroff had sug-
gested that this design was a particularly appropriate way
to reduce validity problems for quality improvement re-
search, and Glasgow’* recommended it as an excellent
way to conduct a PCT.

The implementation plan agreed on between the Initia-
tive and the Study leaders was that each sequence would
include 10 to 20 clinics with up to 120 FTE adult primary
care clinicians, with 6 months of training and practice prep-
aration followed by implementation and eligibility for the
new payment for depressed patients that met the established
criteria. Large medical groups usually included clinics in
multiple sequences. The Study began recruiting depressed
subjects weekly in a completely separate process across all 85
clinics that were planning to participate (regardless of what
sequence they were in) and continued doing so during a
37-month period. Thus, Study patients would be included for
only 1 month preimplementation for clinics in sequence no. 1,
but for 25 months for sequence no. 5, whereas the opposite
was true for postimplementation patients (Table 1). Because
the numbers of Study patients will be small from any indi-
vidual clinic, it will only be possible to make conclusions
about the overall impact of the program.

With design and research questions developed by the
partnership, researchers proposed specific aims that met the
needs of the Initiative leaders:

1. To test the effects of changed reimbursement and facili-
tated organizational change on the use of evidence-based
care processes for patients with depression.

2. To test the effect of the care process changes on changes
in depression symptoms, healthcare costs, and work pro-
ductivity.

3. To identify organizational factors that affect the imple-
mentation and effects of the care changes.

4. To describe the reach, adverse outcomes, adoption, imple-
mentation, and spread of the intervention to evaluate its
potential for broader-scale dissemination.>*

Fundable research must also include a conceptual
framework that fits the intervention, outcomes, and design.
Figure 1 was adapted from a framework for quality improve-
ment of care that identifies the main factors predicting im-
provement as organizational priority for the specific improve-
ment, an effective change process, and identification of
appropriate practice system changes.>> The DIAMOND ini-
tiative intervention seemed likely to impact all 3 factors
through the payment change and ICSI facilitation of care

TABLE 1.

Timing of Implementation and Patient Data Collection, With Patients Identified and

Recruited Weekly for Each Sequence of Clinics Throughout 37 Months

March to Sept 2008 to March to Sept 2009 to March 2010 to
Month Feb 2008 Aug 2008 Feb 2009 Aug 2009 Feb 2010 Feb 2011
Clinics 10 15 20 15 25
Sequence 1 2 3 4 5
1 A B B B B B
2 A A B B B B
3 A A A B B B
4 A A A A B B
5 A A A A A B

A indicates preimplementation patient subjects recruited; B, postimplementation patient subjects recruited.
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-y e FIGURE 1. The implementation

system changes. The details of each of the steps in this
implementation chain are described in Table 2.

Surveys of independently identified patients are used to
provide the information on relevant care processes and de-
pression outcomes needed for the aims 1 and 2 (Table 3).
This survey was modified from the Patient Assessment of
Chronic Illness Care survey to include items specific to
depression and the collaborative care model being imple-
mented.*®*” It also includes the PHQ9 questions widely
accepted as a measure of depression severity and questions
about work productivity from the Work Productivity and
Activity Impairment Questionnaire.*®° Each week, all mem-
ber patients newly started on antidepressant medications at 1
of the 85 participating clinics are identified by the payers and
contacted by study staff as potential study participants. Iden-
tifying these potential subjects involved another critical as-
pect of the partnership. Each payer agreed to follow a com-
mon algorithm to identify appropriate subjects from its
pharmacy claims data. To satisfy the institutional review
board requirements for human subjects protection, each payer
then needed to send each patient a letter about the study,
providing a 1-week opportunity for the patient to opt out
before the lists could be sent to the research survey center for
calling. Despite the lack of reimbursement for these costs, all
but 1 of the payers has continued to submit names and contact
information every 1 to 2 weeks, with nearly 17,000 submitted
through the first 21 months of the study. Totally, 40% of these
subjects could not be contacted, another 20% refused or were
unable to participate, 15% were not being treated for depres-
sion at a participating clinic, and another 15% did not have a
PHQO9 score >6; thus, only 1570 depressed subjects have
completed the baseline survey. Patients completing this sur-
vey at baseline were also asked for permission to resurvey
them 6 months later, or for the subsample needed to measure
productivity changes, at 3, 6, and 12 months later.

The payers have also agreed to send the study team the
healthcare utilization and cost data on consented subjects
needed for aims 2 and 4. They obviously believe that the
study findings are important, to the point of being willing to
send the data to a research foundation affiliated with a
competing health plan.

Data for aims 3 and 4 largely depend on the completion
of multiple surveys by medical group and clinic leaders
(Table 3). The Physician Practice Connection-Research ver-
sion for Depression (PPC-RD) survey (similar to the instru-
ment used to certify practices as medical homes) measures
the presence of practice systems relevant for consistent de-
pression management.***' The Change Process Capability
Questionnaire measures a clinic or medical group’s readiness
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chain.

TABLE 2. Relation of the Conceptual Framework to the
DIAMOND Initiative and Study

Domain Elements Data Source

Priority Priority for depression care 0-10 scale on
improvement relative to all other PPC-RD
organizational priorities

Change process  Leadership support, development CPCQ + ICSI
of new systems, orientation of documentation
staff, engagement of physicians,
hiring of care manager,
contracting for psychiatry
consultation

Practice systems Coding changes, routine use of PPC-RD

PHQ9 at onset and 6 and 12
mon of care, systematic
evaluation of comorbidities,
registry, tracking and
monitoring, care coordination,
self-management support,
follow-up, treatment
intensification, relapse
prevention, performance
measurement and reporting,
quality improvement, standing
orders

Best care
process

Shared decision-making,
personalized care plan, assessed
side effects, connected to
community programs, assessed
depression severity frequently,
assessed alcohol use and suicidal
thoughts, provided written
information, provided with care
manager, called to check on
progress

Antidepressant fills, refills,
changes, follow-up visits

Change in PHQ9 score from
baseline at 6 and 12 mon
(response and remission rates)

Change in absenteeism and
presenteeism

Total, inpatient, and outpatient
costs, use of mental health
specialists

Use of special DIAMOND claims
code

Patient survey

Payer data

Depression
improvement

PHQ9 score
changes

Productivity,
healthcare
utilization,
and costs

Patient survey

Payer data

Payment change Payer data

Documentation of
each step

ICSI facilitation ~ Specification of changes needed,
training, certification,
measurement, consultation, and

improvement collaborative

PPC-RD indicates survey of clinical leaders for priority and practice systems for
depression; CPCQ, survey of administrative leaders for change process capability; ICSI,
Institute for Clinical Systems Improvement.
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TABLE 3. Study Data Sources in Relation to Specific Aims
Data Source Administration Instrument Variables Specific Aims
Patients starting new Weekly samples identified by PACIC Survey—modified Care received 1
antidepressants for payers are phoned initially and (includes the PHQ9 and Depression severity and 2
depression at 6 mon (at 3, 6, and 12 mon WPAI) improvement
for a productivity subsample) Work productivity )
Medical group and clinic Mail survey at baseline Organizational survey Descriptive data 3 and 4
leaders (MD and E-mail preimplementation + 12 PPC-RD survey Practice systems and priority 3 and 4
administrative) and 24 mon postimplementation for change
E-mail preimplementation + 12 CPCQ survey Change process factors and 3
and 24 mon postimplementation strategies
Mail survey after implementation Cost templates Implementation and operating 2
costs
All payers participating in From lists of consenting subjects Claims data aggregated at Healthcare utilization and costs 2 and 4
the Initiative completing PACIC survey patient level
Mail survey Cost template Implementation costs 2
ICSI Mail survey Cost template Implementation costs 2

PACIC indicates patient assessment of chronic illness care, modified from Glasgow>®37; WPAI, work productivity assessment inventory; PPC-RD clinical leader survey of
priority and practice systems for depression; CPCQ, administrative leader survey of change process capability.

and approach to improving quality.** At 21 months, we have
obtained completed surveys from 99.7% of the 316 physician
and administrator leaders surveyed. In addition, we have
collected implementation cost estimates from medical
groups, payers, and ICSI, as well as operating cost estimates
from the medical groups, to better describe the financial costs
of such an undertaking.

The chief requirement of a PCT is that it is designed to
assist healthcare decision makers in solving their real life
problems. Their most distinctive features have been described
by Tunis et al and by Glasgow et al as follows:

1. Enrollment of a diverse study population that represents
the range and distribution of patients faced by decision
makers. DIAMOND accomplishes this by offering the
DIAMOND program to all patients with depression meet-
ing clinical eligibility.

2. Recruitment from a variety of practice settings. DIAMOND
accomplishes this by including all clinicians within
participating plans, including 24 medical groups with
85 separate clinics and 553 FTE adult primary care
physicians.

3. Comparison of clinically relevant alternatives. Existing
usual care, which includes guidelines for depression care,
but not reimbursement for the 6 elements of collaborative
care identified above, is the comparator against which the
alternative of enhanced reimbursement for the collabora-
tive care model components will be evaluated.

4. Measurement of a broad range of relevant health out-
comes. DIAMOND includes a wide range of outcomes
relevant to decision makers, including measures of reach,
depression, cost, implementation, and organizational fac-
tors related to success. The inclusion of individual- and
organizational-level outcomes is a unique contribution of
the DIAMOND initiative.

Lessons for Partnership Practical Clinical Trials
Although the DIAMOND Study is only 35% complete,
it has demonstrated that it is possible to design and obtain
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funding for a large PCT of an even larger natural experiment.
This has required very close relationships, trust, and good
communication among many real-life competing partners for
both proposal development and operation of the study. Some
of the factors that seem to have contributed to this relation-
ship so far include the following:

1. Preexisting collaborative relationships for quality im-
provement among the stakeholders

2. A neutral convening and facilitating organization like
ICSI

3. Preexisting trusting relationships of payer, medical
group, and ICSI leaders with the principal investigator
(L.IS))

4. Involvement of the principal investigator in the earliest
phases of development of the Initiative, and a parallel
involvement of ICSI nonresearch colleagues in the ear-
liest phases of Study development

5. Mutually respectful preexisting personal relationships
among the individual leaders

6. An external expert consultant (J.U.) with credibility in
depression improvement research who was willing to
support both the Initiative and the Study

7. Involvement of experts who also understand and support
partnership research from around the country as coinves-
tigators and consultants

8. Research deference to the operational needs and specific
concerns of Initiative leaders and their organizations

9. Cross membership of Study leadership on the Initiative
Steering and other committees and comparable Initiative
leadership on the Study coordinating and analysis teams

10. Willingness of the Study team to add research efforts to
newly identified needs of the Initiative. For example, the
Study added the collection of medical group operating
cost estimates when it became clear that reimbursement
coverage of such costs was a major threat to the Initiative

11. Presence of an appropriate and available funding vehicle
and a willing funder

© 2010 Lippincott Williams & Wilkins
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The above list of factors would not be surprising to
those who have conducted community-based research or who
have worked in practice-based research networks.?!-243-4
However, few of those examples have involved study of such
a large natural experiment in changing medical care payment
and delivery that was not created for the purpose of the
research. We did have some advantages in Minnesota in
items no. 1 and 2, but the others are relevant for researchers
elsewhere who are willing to make a long-term commitment
to partnership research. The key for finding such opportuni-
ties is to develop personal relationships with leaders of local
organizations involved in changing care delivery through
willingness to devote time and energy to helping them to
evaluate those changes. Initially, that may not take the form
of formal research projects, but once trust is established, it
can quickly migrate to the level where the next change effort
can even be structured to facilitate research.

Our partnership research team has also encountered
challenges:

1. There is an ongoing need to balance the needs and de-
mands of the Initiative clinical participants to provide
efficient and effective depression care to their patients and
the needs of the Study to collect information about orga-
nizational and patient factors related to the depression care
process.

2. The Initiative and the Study have separate needs for
information from the participating clinics, which can be
confusing to clinical personnel.

3. There is a natural tension between the Study protocol and
the Initiative leaders who want to learn results from the
Study in “real time” to make midcourse corrections, jus-
tify the value of the program, or address other needs and
questions that arise. The result can be more like a forma-
tive evaluation than the summative evaluation that the
Study will need to produce.

4. Because the patient sampling frame of the Study has no
direct relationship to patients activated into DIAMOND
by the Initiative clinics, and because only about 10% of all
eligible patients end up being activated by the Initiative,
the study sample risks including mostly patients who are
not being treated by the DIAMOND care management
program. This could result in not enough study subjects
who receive DIAMOND care to be able to determine the
effectiveness of the Initiative; thus, it required adding an
additional sample of those who have had health plan
claims for DIAMOND care.

So far, these challenges have been managed because
there is a strong sense among the research and Initiative
partners that the initial consensus on shared goals and the
ongoing dialog between the Study and the Initiative have
been integral to the quality of both sides of this partnership
project.

CONCLUSIONS

As summarized by Berwick et al,*® “Improving the
U.S. health care system requires simultaneous pursuit of 3
aims: improving the experience of care, improving the health
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of populations, and reducing per capita costs of health care.”
The enormous challenge of this “triple aim” will require
transformation of both the care system and the research
system. These players can continue to operate largely on their
own, or they can learn to work in partnership to form the kind
of learning community needed to solve our problems. If more
choose the partnership route, research can produce the evi-
dence decision makers require to achieve Berwick et al’s
aims.
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