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STUDY PROTOCOL Open Access

Supporting Practices to Adopt Registry-Based Care
(SPARC): protocol for a randomized controlled trial
Rebecca S Etz1*, Rosalind E Keith2, Anna M Maternick1, Karen L Stein1, Roy T Sabo1, Melissa S Hayes1, Purvi Sevak2,
John Holland2 and Jesse C Crosson2

Abstract

Background: Diabetes is predicted to increase in incidence by 42% from 1995 to 2025. Although most adults with
diabetes seek care from primary care practices, adherence to treatment guidelines in these settings is not optimal.
Many practices lack the infrastructure to monitor patient adherence to recommended treatment and are slow to
implement changes critical for effective management of patients with chronic conditions. Supporting Practices to
Adopt Registry-Based Care (SPARC) will evaluate effectiveness and sustainability of a low-cost intervention designed
to support work process change in primary care practices and enhance focus on population-based care through
implementation of a diabetes registry.

Methods: SPARC is a two-armed randomized controlled trial (RCT) of 30 primary care practices in the Virginia
Ambulatory Care Outcomes Research Network (ACORN). Participating practices (including control groups) will be
introduced to population health concepts and tools for work process redesign and registry adoption at a meeting
of practice-level implementation champions. Practices randomized to the intervention will be assigned study peer
mentors, receive a list of specific milestones, and have access to a physician informaticist. Peer mentors are clinicians
who successfully implemented registries in their practices and will help champions in the intervention practices
throughout the implementation process. During the first year, peer mentors will contact intervention practices monthly
and visit them quarterly. Control group practices will not receive support or guidance for registry implementation. We will
use a mixed-methods explanatory sequential design to guide collection of medical record, participant observation, and
semistructured interview data in control and intervention practices at baseline, 12 months, and 24 months. We will use
grounded theory and a template-guided approach using the Consolidated Framework for Implementation Research
to analyze qualitative data on contextual factors related to registry adoption. We will assess intervention effectiveness
by comparing changes in patient-level hemoglobin A1c scores from baseline to year 1 between intervention and
control practices.

Discussion: Findings will enhance our understanding of how to leverage existing practice resources to improve
diabetes care in primary care practices by implementing and using a registry. SPARC has the potential to validate
the effectiveness of low-cost implementation strategies that target practice change in primary care.

Trial registration: NCT02318108
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Background
Diabetes is the seventh leading cause of death in the
United States and currently affects more than 25 million
US adults, resulting in total related health costs of more
than $170 billion annually [1-7]. Many diabetic compli-
cations could be prevented with improved management
of glycemia, blood pressure, and lipids. However, this
management remains suboptimal in many primary care
settings where diabetes care suffers from ‘clinical inertia’
or the failure to appropriately intensify treatment by
adding new treatments to achieve control of glycemia,
hypertension, and dyslipidemia [8-17]. Because most pa-
tients with diabetes and other chronic conditions seek
care from primary care practices, improving care in
these settings will have a large impact on reducing
diabetes-related excess morbidity and mortality and may
also help control the costs of diabetes [18]. However,
primary practices often lack an effective infrastructure
for systematically monitoring their patients’ achievement
of diabetes treatment goals to ensure that they are ad-
hering to clinical guidelines [19].
The Chronic Care Model (CCM) is a population-based

approach to care delivery that, after it is adopted, can
enhance the abilities of primary care practices to im-
prove adherence to clinical guidelines and outcomes by
standardizing care delivery [20,21]. This process involves
the implementation of registries, which allow practices
to better track and monitor the care needs of their pa-
tients, providing the opportunity to identify and address
clinical inertia among patients with diabetes [22]. The
CCM supports the coordinated care that is a key aspect
of the patient-centered medical home (PCMH) [23]
model, the implementation of which has been shown to
improve outcomes for patients with diabetes [24-26].
Unfortunately, a recent study of PCMH implementation
in Virginia found that only 1% of practices were able
to fully meet all PCMH requirements [27-29]. Most
Virginia-based practices had introduced some elements
of the PCMH model into their practice but had not fo-
cused on using the electronic health record (EHR) ef-
fectively for population-based care. For example, the
study reported that only 33% of primary care practices
in Virginia actively use their EHR for population man-
agement tasks such as those supported by registry usage
[27-29]. This demonstrates that even those practices that
have been able to achieve PCMH transformation have
difficulty making population-based care a meaningful
part of their everyday practice.
Transformational change that the implementation of

CCM and PCMH requires often is overwhelming for
primary care practices that are burdened by a payment
system that has not consistently supported care manage-
ment work. With recent changes to the US Medicare
payment system (and to some systems of private payers

as well), primary care practices will now have the oppor-
tunity to be compensated for chronic care management
services [30,31]. Even with these changes to the payment
system, however, many primary care practices do not
have structures in place to easily make changes to care
delivery or work processes to support monitoring of
patients with chronic illness. For these PCMH and care
management innovations to benefit patients with dia-
betes, these practices likely will struggle to adopt and
implement new workflows that focus on addressing pa-
tient care needs and clinical inertia [24,27,32,33].

SPARC: a low-cost intervention to facilitate population-
based care
The Supporting Practices to Adopt Registry-Based Care
(SPARC) intervention aims to help primary care prac-
tices in Virginia develop a population-based care deliv-
ery approach to improve care and outcomes for their
patients with diabetes. SPARC provides basic support
to practices to enable them to implement workflow
changes to develop a diabetes registry and use it to man-
age and improve the care their patients receive. We de-
fine a diabetes registry as a searchable list of all patients
in a practice who have type 2 diabetes that can be used
to monitor patient records and identify gaps in care, lack
of adherence to clinical guidelines, or potential instances
of clinical inertia, to support patient outreach between
scheduled office visits. Diabetes registries typically in-
clude clinical and administrative information. Clinical
information commonly includes hemoglobin A1c levels,
blood pressure, lipid levels, and preventive health screening
information for all patients with diabetes. Administrative
information varies more widely, but it often includes the
date of each patient’s last visit and available demographic
information, such as contact information, race and ethni-
city, gender, and family supports. The SPARC intervention
will focus on supporting practices’ development and use of
diabetes registries for proactive care management to help
patients achieve better diabetes control and prevent avoid-
able complications.
SPARC supports practices by advising them on registry

development and helping them use existing resources to
make workflow changes for successful registry imple-
mentation and use. Previous studies have focused on en-
suring registry adoption through reliance on outside
change agents, such as expert facilitators and evaluators
[34-36]. However, interventions that rely exclusively on
external resources require consistent funding support
for these resources after the project ends. Helping
practices use their own internal resources encourages
sustainable practice-level innovation that can support
problem-solving beyond the initial focus of this study on
registry implementation and use. This approach also al-
lows practice members to have complete control over
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their decisions, as well as flexibility to adapt the registry
intervention so it will work best for their practice.
Through the careful use of limited support resources,
SPARC is designed to be low cost and to yield context-
specific solutions, thereby increasing its replicability in a
variety of settings. SPARC has the potential to affect the
design of future interventions by validating the effective-
ness of such low-resource implementation strategies that
target practice change in primary care.

Foundational research
Critical elements of the SPARC intervention were first
identified through two previous studies. The Translating
Research Into Action for Diabetes study found that im-
provements in processes of diabetes care (such as ensur-
ing routine, periodic measurement of A1c) were not
necessarily associated with improvements in intermedi-
ate clinical outcomes (such as A1c levels). Therefore,
practice-level efforts to improve care for patients with
diabetes will need to move beyond ensuring adequate
monitoring alone to a more proactive focus on improv-
ing the management of care and appropriate treatment
intensification for these patients—that is, a focus on act-
ing on those measurements, when appropriate [37-39].
In addition, we pilot tested the feasibility of a low-cost
approach to facilitate diabetes registry implementation
and use through the Organizational Self-Assessment
to Improve Diabetes Care in Primary Care Practices
(R34DK075417) study, referred to hereafter as the R34
pilot study or the R34 study. In that study, six primary
care practices worked to implement and use a diabetes
registry. Four practices successfully implemented a dia-
betes registry and increased the percentage of their
patients with HbA1c ≤ 7.0 from 77.4 to 79 (p = 0.001),
with nonsignificant improvements in the percentage of
patients with appropriate control of LDL and blood
pressure.
Since the completion of the prior pilot study, there

have been advances in EHR capabilities, and their use
has continued to increase among primary care practices.
For example, EHRs certified by the Office of the
National Coordinator for Health Information Technol-
ogy as meeting the standards for the Meaningful Use
program sponsored by the Centers for Medicare and
Medicaid Services must have registry functionality avail-
able as either a built-in function or an add-on module
[40]. Therefore, practices participating in SPARC may be
able to use EHR-based registry functions not available at
the time of the previous pilot study. If participating
SPARC practices have an EHR with registry functional-
ity, the SPARC research team will encourage them to
use that function. Otherwise, the research team will offer
information on how to use a free manual registry soft-
ware program.

Study aims
The SPARC study will test a diabetes registry implemen-
tation intervention that provides low-intensity technical
assistance and peer mentor support to primary care
practice-level leaders as they focus on improving the
quality of diabetes care in their practices. We will evalu-
ate the effectiveness and cost-effectiveness of SPARC
using the methods described below.
The SPARC study has the following aims:

Aim 1: Conduct a randomized clinical trial to evaluate
the effectiveness of a multifaceted work process
redesign intervention for the implementation and use
of a diabetes care registry in primary care practice.
Aim 2: Evaluate the effect of the intervention on
diabetes processes of care and patient outcomes.
Aim 3: Evaluate the costs and cost-effectiveness
of the intervention in primary care practices.
Aim 4: Conduct a qualitative evaluation of the
intervention implementation to fully understand the
factors associated with success.

Methods
SPARC is a two-armed RCT comparing the intervention
condition of low-intensity technical assistance and peer
mentor support for implementing a diabetes registry
with the control condition of basic education on popula-
tion health. We will evaluate the clinical effectiveness
and cost-effectiveness of a low-cost intervention for
implementing diabetes registries in primary care prac-
tices. This study was reviewed by the Virginia Common-
wealth University (VCU) Institutional Review Board
(IRB) and deemed exempt, because it presents minimal
risk to participants and will not be collecting identifiable
data on human subjects. SPARC is funded by the Na-
tional Institute for Diabetes and Digestive and Kidney
Diseases and is conducted jointly by researchers in the
Department of Family Medicine and Population Health
of VCU and Mathematica Policy Research. The New
England IRB has reviewed and approved this study.

Setting and recruitment
The intervention will target 30 Virginia internal medi-
cine and family medicine practices participating in the
Virginia Ambulatory Care Outcomes Research Network
(ACORN) [41]. ACORN, sponsored by VCU, is a practice-
based research network of nearly 100 primary care prac-
tices. Member practices are in rural, urban, and suburban
settings and range from single-clinician practices to large
practice groups and hospital-owned clinics. ACORN mem-
ber practices choose which studies to be involved in and re-
ceive no specific benefit as part of their membership, other
than the opportunity to contribute to advancing the science
of primary care.
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Practices eligible to participate in SPARC must meet
the following criteria: (1) the practice must treat adult
patients with type 2 diabetes, (2) the clinicians and staff
in the practice must be able to change workflows in sup-
port of the intervention, and (3) the practice must have
a clinician champion who can attend champion meetings
(described below) and lead registry implementation in
the practice. Practices already using a registry or those
that do not currently use an EHR are excluded from
participation.

Randomization
To ensure a balance between the intervention and con-
trol groups of practices on the key practice characteris-
tics of setting (rural or urban), size (fewer than three,
versus three or more, clinicians), and ownership type
(independent or group), the 30 practices were divided
into the eight strata formed by these three characteris-
tics and then randomized with equal probability between
intervention and control using a random number gener-
ator, with 15 practices allocated to the intervention
group and 15 to the control group. Each practice was
assigned a study identification number upon allocation.
Once a year, participating practices will provide the
SPARC research team with the total number of adult pa-
tients with type 2 diabetes in their practice. Using that
number as an upper threshold, a biostatistician on the
SPARC research team will generate 100 random num-
bers for each practice. This number list will be used to
identify 100 patient medical records for review in each
practice.

Sample size and power analysis
For evaluating intervention effectiveness, we will review
100 patient records in each of the 30 practices at base-
line and 1- and 2-year follow-up intervals. We will draw
independent random samples of patient records for each
of these reviews, and data will be recorded without pa-
tient identifiers. Because patients are not recruited and
are not the subjects of the intervention, patient dropout
is not a significant issue.
The primary outcome variable is patients’ hemoglobin

A1c levels. The research team obtained data on patient
hemoglobin A1c levels from practices that participated
in the R34 pilot, finding a mean of 7.1, a standard devi-
ation of 1.6, and an intraclass correlation coefficient of
0.065, providing 80% power to detect a 0.5-level de-
crease in mean hemoglobin A1c from baseline to 1 year
in the intervention arm as opposed to the control arm,
allowing for up to 20% or six of the participating prac-
tices to drop out. If fewer practices drop out of the
study, we will have 80% power to detect 15% improve-
ment in the percentage of patients with LDL < 100 (from
53% at baseline to 61% at follow-up), a 20% increase in

the percentage of patients with BP < 130/80 (42.2% base-
line, 50.6% follow-up), and a 25% increase in the per-
centage of patients in each practice with HbA1c < 7
(59.2% to 74%). The anticipated baseline rates for these
outcomes are derived from baseline rates observed in
the pilot study practices.

Participants
Each participating practice will identify two champions.
One will be a clinician; the other could be anyone in the
practice, including nonclinical staff, who could work
regularly with a registry should one be implemented.
Clinician champions must meet the following criteria:
the clinician must be a medical doctor, doctor of osteop-
athy, physician assistant, or nurse practitioner; have their
principal employment in the practice; be authorized to
lead a practice improvement process; and regularly pro-
vide care to patients with type 2 diabetes.

Intervention activities
Intervention and control practices will differ in the level
of support and type of resources offered by the research
team. All practices will participate in champion meetings
at least twice during the project period. All practices will
receive basic technical assistance if they are unable to
identify their total patient population with type 2 dia-
betes. In addition to these activities, however, interven-
tion practices will be paired with peer mentors and will
be given access to continuing basic technical assistance
offered by a physician informaticist with expertise in
primary care data systems and reporting. Following the
recommended criteria for specifying and reporting
implementation strategies put forth by Proctor and col-
leagues, we specify the operationalization of our SPARC
implementation strategy in Table 1 [42]. Next, we pro-
vide details of these project elements.

Champion meetings
Two champion meetings will be held for all participating
practices. Control practices and intervention practices
will meet separately. The first champion meeting will be
largely the same for control and intervention practices.
These meetings will provide an opportunity for participants
to learn about diabetes registries, workflow redesign, and
general principles regarding population-based approaches
to care delivery for patients with chronic conditions. Partic-
ipants will be introduced to a practice self-assessment
checklist tool, designed during the R34 pilot project, to help
practices plan workflow changes and registry goals. They
will gain insights into what they need to discuss with their
EHR vendor to make the registry work and will learn about
software options available if their current EHR does not
support a registry function. Champions will be introduced
to the SPARC research team and will provide basic baseline
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demographic information on their practices and mix of pa-
tients. They will leave the meeting with a packet of infor-
mation that includes the American Diabetes Association’s
guidelines for patients with diabetes.
In addition to the champion meeting elements, inter-

vention practices will receive two pieces of information
not shared with control practices. First, they will be
introduced to their peer mentors and will receive a
document outlining basic implementation milestones
(described below and in Additional file 1). Second, they
will be introduced to a physician informaticist who will
be available to them by telephone to answer basic ques-
tions during the study.
At the second champion meeting, 15 months later,

participants will discuss the challenges they faced during
registry implementation and solutions they developed to
meet those challenges. This meeting will provide intel-
lectual space for practices to process what they have
learned and how they have changed during registry im-
plementation. The research team will share preliminary

findings from the first year with study participants.
These will include patterns identified in the qualitative
data by research analysts and changes in chart audit data
from baseline to year 1. Practice members will be invited
to help explain the significance of those findings. They
will also be led in a discussion regarding plans to sustain,
and for some expand, their now-existing registry.

Peer mentors and physician informaticists
Peer mentors, available only to the intervention prac-
tices, are practicing clinicians who have successfully im-
plemented and maintained a diabetes registry in their
practice. The peer mentors will attend the first cham-
pion meeting for intervention practices to present infor-
mation on registry development and answer questions
about it. After the meeting, clinician champions from
intervention practices will be paired with a peer mentor
who will advise them on the use of the self-assessment
tool and will offer basic guidance regarding workflow re-
design. Peer mentors will visit each intervention practice

Table 1 Specification of the SPARC intervention strategy

Specification domain Specification of intervention strategy

Actors Peer mentors: clinicians who have implemented and maintained a diabetes registry in their practice

Physician informaticists: clinicians with expertise in primary care data systems and reporting

Actions 1) Two champion meetings

• Provide education to intervention and control practices on how to implement a diabetes registry, including:

− Registry development

− Population health in primary care delivery

− The American Diabetes Association’s guidelines for patients with diabetes

− Diabetes registry software options or communicating with EHR vendors about registry functionality

− A practice self-assessment checklist designed to help practices plan and manage potential workflow changes

• Facilitate discussion among intervention practices about the challenges faced during registry implementation and
solutions developed to overcome those challenges

• Provide intellectual space for intervention practices to process what they are learning and talk about their experiences
with registry implementation, as well as develop a plan for sustaining or expanding their registry

2) Peer mentoring

• Advise intervention practices on registry implementation and using the materials disseminated at champion meetings.

• Provide intervention practices with access to physician informaticists to assist with use of practice data systems.

Target of the actions Practice champions: two champions from each intervention and control practice—one clinician champion and one
champion who will be a potential user of a registry—will attend the champion meetings. Champions in intervention
practices will work with the peer mentor.

Temporality and dose 1) Champion meetings

• One champion meeting will be held before the intervention period and a second about 15 months later.

2) Peer mentoring

• Peer mentors will work with practice champions in intervention practices for the first 12 months of the intervention,
maintaining monthly communication through telephone calls and practice visits.

Implementation outcome(s)
effected

Change in mean patient hemoglobin A1c scores

Justification We believe that helping practices use existing resources and learn how to solve problems to implement a diabetes
registry and related workflow changes will be more sustainable than implementation strategies that rely more heavily
on external resources.
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at least twice during the first study year: once at baseline
and once shortly after the practice begins using the
registry. In between these visits, peer mentors will call
practice-level champions in the intervention practices
monthly to monitor implementation progress, offer as-
sistance, and help the practice connect to basic technical
assistance from the physician informaticist if needed.
Practice-level champions can contact the peer mentors
by telephone or email throughout the intervention
period.
Some practices will be able to adopt registries success-

fully with little additional support; others may need
some limited technical assistance or guidance. Peer men-
tors will tailor their efforts to specific practice situations
to meet these varied needs. The mentors’ decisions re-
garding the need for additional in-person visits or more
frequent telephone contact will be guided by the SPARC
Milestones document, which outlines eight critical steps
in the meaningful adoption of a diabetes registry (see
Additional file 1). This document will also be shared
with intervention practices during the first champion
meeting. Peer mentors will use this document to assess
monthly implementation progress for each intervention
practice and determine whether a specific practice needs
additional support.
Peer mentors will identify practices that would benefit

from assistance from a physician informaticist as they
implement their registry. The physician informaticists
are primary care physicians with experience and expert-
ise in primary care data systems and reporting who will
be available to help practice champions with such tasks
as querying existing records to populate stand-alone
registry systems, identifying changes to work processes
to ensure structured data entry of specific fields needed
to populated integrated registry systems, and developing
reports based on registry data.
An activity log of peer mentor and physician informa-

ticist contacts and provision of basic technical assistance
will be maintained to assess the level of effort provided
to participating practices. These work logs will inform
the cost and cost-effectiveness evaluation of the inter-
vention, as described below.

Data collection
SPARC researchers will collect data using mixed-methods
explanatory sequential design [43]. In such a design, data
collection happens in iterative cycles during which prelim-
inary findings from one set of data influence data points
collected in the next set of data. For example, findings dur-
ing a chart audit review might identify the need for collec-
tion of qualitative data elements not previously identified,
so that the significance of chart audit findings might be bet-
ter understood. Data collected in SPARC will include med-
ical record review, cost data, participant observations, key

informant interviews, and in-depth interviews with practice
champions and project leads [44]. Data collection will occur
at baseline, 12 months post-registry implementation, and
24 months post-registry implementation. We understand it
is possible that not all practices will successfully implement
a diabetes registry and that some control practices may im-
plement a registry without assistance. Based on our findings
from the R34 pilot study, initial adoption of a registry will
take up to 3 months. We will use medical record reviews
(described in the next section) to collect patient outcome
data (mainly hemoglobin A1c) with which we will evaluate
the effectiveness of the registry. Data collected during quali-
tative site visits (described below) will allow SPARC re-
searchers to evaluate the contextual factors and practice
characteristics associated with successful implementation of
a diabetes registry, including any barriers or problem-
solving strategies that practices employ to enable registry
implementation. During qualitative site visits, we will also
collect information related to cost of the intervention in
each practice.

Medical record reviews
We will review the medical records of 100 randomly se-
lected patients with diabetes from each participating
practice to assess diabetes care quality at baseline,
12 months, and 24 months. These records will be se-
lected from lists generated by practices at the start of
the study period, as well as at each subsequent review
point, of all patients with a visit coded with an ICD diag-
nosis code for type 2 diabetes, excluding any patients
who are pregnant, under age 18, or over age 75. A
trained medical record reviewer will visit practices to
conduct reviews; reviews will be done with a structured
abstraction or audit instrument. To provide quality
assurance, a different staff member will review 10% of
the already reviewed records. Medical record reviews
will be standardized across all practices. In addition,
each review may include up to five questions added at
the participating practice’s request. During practice re-
cruitment, practices were able to review the standardized
chart review instrument and suggest additions most
beneficial to their setting. If practices requested additional
items, those items are added to the review of their practice
information only. Data from medical record reviews will be
directly entered into the study database using an electronic
tablet-based instrument designed in SharePoint. In addition
to data specified by the audit form, medical record re-
viewers will take notes regarding where in the record infor-
mation was found and at what level of standardization
within the practice.

Qualitative site visits
SPARC researchers will visit each participating intervention
and control practice to assess practice organizational
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characteristics and workflow related to care of patients with
diabetes. Site visits will be conducted at three points during
the study: at baseline, 12 months, and 24 months.
Researchers will use four primary methods for data

collection during the site visits: participant observation,
key informant interviews, cost survey instruments, and
semistructured clinician interviews. Participant observa-
tions will consist of three to four observation periods in
each practice, each period lasting 3 to 5 h. Observations
will be guided by an observational template developed
during the R34 pilot study and refined for use in this
project. SPARC researchers will observe practice work-
flow, care delivery, and check-in processes, with special
attention paid to diabetes-specific and registry-specific
activities. During observations, researchers will identify
two or three practice members for interviews to learn
more about workflow changes in registry implementa-
tion. Qualitative site visits will also include interviews
with practice managers or administrators to collect cost
data relevant to registry implementation.

Measuring registry cost
To estimate cost-effectiveness of the registry, we will
compare costs experienced by intervention and control
practices. At the 12- and 24-month site visits, SPARC
researchers will collect practice-level ongoing oper-
ational costs in treating patients with diabetes. The in-
strument records the amount of time that clinicians,
nurses, and office staff spend on patient encounters,
chart reviews, and reports.
In addition to operational costs, the registry may entail

start-up costs to practices. We will measure start-up
costs, including purchases, staff training time, identifica-
tion of patients for inclusion in a registry, and data entry
during the baseline site visits. We will measure costs as-
sociated with use of peer mentors and physician infor-
maticists by reviewing their activity logs.
We will estimate the dollar value of time spent by of-

fice staff and peer mentors using average wage rates by
occupation, in Virginia, from the US Bureau of Labor
Statistics.

Outcomes
Statistical analysis
We will assess intervention effectiveness by comparing
the change in patient-level hemoglobin A1c scores from
baseline to year 1 between intervention and control
practices. A linear mixed-effects model will be used to
account for the continuous repeated-measure response
(A1c), a fixed-effect group indicator (two levels: inter-
vention, control), a fixed-effect time indicator (two
levels: baseline, year 1), and an interaction of the group
and time indicators. A practice-level random effect will
be included to account for intracluster correlation. Any

adjustments to this model for patient- or practice-level
characteristics will be made by including those measures
as fixed effects. We will analyze secondary effectiveness
measures using similar linear mixed-effects models of
numerical and categorical measurements, including
whether diabetes patients met targets for blood pressure
control or LDL cholesterol.
We will assess intervention maintenance of the change

in A1c scores using a similar model, with the time
periods changing to baseline and year 1, and year 1 to
year 2. We will assess practice-level implementation and
maintenance using t-tests for unadjusted comparisons
and using analysis of covariance to adjust differences for
practice characteristics. We will categorize practices
according to their allocated group, regardless of compli-
ance (intention-to-treat analysis) [45].

Cost analysis
We will calculate cost-effectiveness ratios by dividing the
difference in intervention costs between the control and
intervention groups by the difference in outcomes (for
example, HbA1c) between the control and intervention
groups. Results can be used to share cost-related
information, such as the cost to a practice (or potential
sponsor) for a .5 percentage point reduction in the mean
A1c level across their patients with diabetes, with other
practices. Because overall health care expenditures are
lower for patients with good HbA1c control than for
those with poor control, these practice-level intervention
costs will also be compared to expected reductions in
overall health care expenditures to estimate the potential
societal impact of the intervention on health care expen-
ditures [46].

Qualitative analysis
Analysis of qualitative site visit data will be conducted
using grounded theory and a template-based analysis
using the Consolidated Framework for Implementation
Research [47]. SPARC researchers will identify practice
characteristics (such as organizational structure), the
practice’s ability to successfully implement a registry,
and changes from registry implementation or conse-
quences ascribed to it. SPARC researchers will create a
codebook based on themes discovered in a preliminary
reading of the data. The SPARC team will then code all
available qualitative data from observations and inter-
views using ATLAS.ti. The team will use a consensus
approach to create reliable and validated use of the
codebook and will conduct quality assurance audits on
10% of all coded data. As a result of this process, some
codes may be dropped and new codes added. After cod-
ing is complete, team members will begin the analysis
process by highlighting major themes and relationships
discovered throughout the coded data. The primary
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goals for this analysis are to (1) examine practices’ di-
verse responses to the intervention and (2) learn how
practice characteristics shaped a practice’s response to
the intervention. Qualitative data collected during the
medical record review, concerning where data were
found in the record and with what kind of practice-
based standardization, will be included in this analysis.

Trial status
Recruitment was conducted February to November
2014, with 30 practices currently enrolled in SPARC.
The first champion meeting for control practices is
scheduled to take place in March 2015, and we antici-
pate starting baseline data collection activities at that
time. The first champion meeting for intervention
practices will be held soon thereafter, with baseline data
collection for that group beginning immediately after.
Baseline data collection for control and intervention
groups will be completed by June 2015. Data cleaning
and analysis of preliminary baseline data will begin soon
after baseline collection is complete.

Discussion
As primary care practices around the country see a
steady increase in the number of patients with chronic
conditions, the importance of transforming work processes
and adopting population-based approaches to care is
heightened. However, many practices lack the internal flexi-
bility or external support to integrate population-based care
concepts into their everyday care processes. SPARC will test
the effectiveness of a low-cost intervention designed to help
primary care practices implement a population-based ap-
proach to care by developing a diabetes registry, while pay-
ing attention to work process change. All participating
practices will have access to basic information on using
population health approaches in primary care settings, de-
veloping registries, and preparing for work process change.
Intervention practices will have additional assistance from
peer mentors who have already developed and sustained a
proactive diabetes registry in their practice.
The project period is 5 years, with 3 years for practice

participation and data collection. The length of the pro-
ject will enable the SPARC research team to determine
the factors necessary for practices to successfully imple-
ment and sustain a diabetes registry. The SPARC re-
search team also will be able to explore what other
aspects of a practice are affected after registry imple-
mentation. For example, it is expected that practices that
successfully implement a registry will see improvements
in overall outcomes for their patients and increase
standardization in medical record documentation.
SPARC is an innovative, low-cost intervention for

transformational practice change. Previous studies, de-
signed around high-cost interventions that rely on outside

resources (such as expert facilitators), may be effective but
lack replicability in everyday practice or sustainability.
SPARC could show that using existing resources to support
implementation can be effective and sustainable. In doing
so, it could affect design of future interventions intended to
guide primary care practice work process change.

Additional file

Additional file 1: SPARC Milestones. This document was shared with
the intervention practices and outlines eight critical steps in the meaningful
adoption of a diabetes registry.

Competing interests
The following authors declare that they have no conflicts of interest with
respect to authorship or publication of this paper: RSE, REK, AMM, KLS, RTS,
MSH, PS, JH, and JCC.

Authors’ contributions
RSE led the manuscript production, designed the qualitative data collection,
and contributed to drafting of the manuscript. AMM, KLS, MSH, and RTS all
contributed to drafting of the manuscript. REK contributed to drafting of the
manuscript. JCC led the design of the study and contributed to drafting of
the manuscript. PS led the design of the cost-effectiveness components of
the study and contributed to drafting of the manuscript. All authors read
and approved the final manuscript.

Author details
1Department of Family Medicine and Population Health, Virginia Commonwealth
University, 830 East Main Street, Room 629, PO Box 980101, Richmond, VA
23298-0101, USA. 2Mathematica Policy Research, Princeton, NJ, USA.

Received: 30 January 2015 Accepted: 11 March 2015

References
1. Centers for Disease Control and Prevention. National diabetes statistics

report, 2014: estimates of diabetes and its burden in the United States.
Atlanta, GA: U.S. Department of Health and Human Services; 2014.

2. Boyle JP, Thompson TJ, Gregg EW, Barker LE, Williamson DF. Projection of
the year 2050 burden of diabetes in the US adult population: dynamic
modeling of incidence, mortality, and prediabetes prevalence. Popul Health
Metr. 2010;8(1):29.

3. American Diabetes Association. Economic costs of diabetes in the U.S. in
2012. Diabetes Care. 2013;36(4):1033–46.

4. Dall TM, Zhang Y, Chen YJ, Quick WW, Yang WG, Fogli J. The economic
burden of diabetes. Health Affairs (Project Hope). 2010;29(2):297–303.

5. Narayan KM, Gregg EW, Fagot-Campagna A, Engelgau MM, Vinicor F. Dia-
betes—a common, growing, serious, costly, and potentially preventable
public health problem. Diabetes Res Clin Pract. 2000;50 Suppl 2:S77–84.

6. Sloan FA, Bethel MA, Ruiz D, Shea AM, Shea AH, Feinglos MN. The growing
burden of diabetes mellitus in the US elderly population. Arch Intern Med.
2008;168(2):192–9.

7. Trogdon JG, Hylands T. Nationally representative medical costs of diabetes
by time since diagnosis. Diabetes Care. 2008;31(12):2307–11.

8. Ziemer DC, Miller CD, Rhee MK, Doyle JP, Watkins C, Cook CB, et al. Clinical
inertia contributes to poor diabetes control in a primary care setting.
Diabetes Educator. 2005;31(4):564–71.

9. Van Bruggen R, Gorter K, Stolk R, Klungel O, Rutten G. Clinical inertia in
general practice: widespread and related to the outcome of diabetes care.
Fam Pract. 2009;26(6):428–36.

10. Grant RW, Lutfey KE, Gerstenberger E, Link CL, Marceau LD, McKinlay JB.
The decision to intensify therapy in patients with type 2 diabetes: results
from an experiment using a clinical case vignette. J Am Board Fam Med.
2009;22(5):513–20.

11. Bolen SD, Bricker E, Samuels TA, Yeh H-C, Marinopoulos SS, McGuire M,
et al. Factors associated with intensification of oral diabetes medications in

Etz et al. Implementation Science  (2015) 10:46 Page 8 of 9

http://www.implementationscience.com/content/supplementary/s13012-015-0232-2-s1.docx


primary care provider-patient dyads: a cohort study. Diabetes Care. 2009;32
(1):25–31.

12. Bolen SD, Samuels TA, Yeh H-C, Marinopoulos S, McGuire M, Abuid M, et al.
Failure to intensify antihypertensive treatment by primary care providers:
a cohort study in adults with diabetes mellitus and hypertension. J Gen
Intern Med. 2008;23(5):543–50.

13. Schmittdiel JA, Uratsu CS, Karter AJ, Heisler M, Subramanian U, Mangione C,
et al. Why don’t diabetes patients achieve recommended risk factor targets?
Poor adherence versus lack of treatment intensification. J Gen Intern Med.
2008;23(5):588–94.

14. Grant R, Adams AS, Trinacty CM, Zhang F, Kleinman K, Soumerai SB, et al.
Relationship between patient medication adherence and subsequent
clinical inertia in type 2 diabetes glycemic management. Diabetes Care.
2007;30(4):807–12.

15. McEwen LN, Bilik D, Johnson SL, Halter JB, Karter AJ, Mangione CM, et al.
Predictors and impact of intensification of antihyperglycemic therapy in
type 2 diabetes: Translating Research Into Action for Diabetes (TRIAD).
Diabetes Care. 2009;32(6):971–6.

16. Shah BR, Hux JE, Laupacis A, Zinman B, van Walraven C. Clinical inertia in
response to inadequate glycemic control: do specialists differ from primary
care physicians? Diabetes Care. 2005;28(3):600–6.

17. Subramanian U, Schmittdiel JA, Gavin N, Traylor A, Uratsu C, Selby J, et al.
The association of patient age with cardiovascular disease risk factor
treatment and control in diabetes. J Gen Intern Med. 2009;24(9):1049–52.

18. Sharma MA, Cheng N, Moore M, Coffman M, Bazemore AW. Patients with
high-cost chronic conditions rely heavily on primary care physicians. J Am
Board Fam Med. 2014;27(1):11–2.

19. Spann SJ, Nutting PA, Galliher JM, Peterson KA, Pavlik VN, Dickinson LM,
et al. Management of type 2 diabetes in the primary care setting: a
practice-based research network study. Ann Fam Med. 2006;4(1):23–31.

20. Strickland PAO, Hudson SV, Piasecki A, Hahn K, Cohen D, Orzano AJ, et al.
Features of the Chronic Care Model (CCM) associated with behavioral
counseling and diabetes care in community primary care. J Am Board
Fam Med. 2010;23(3):295–305.

21. Sperl-Hillen JM, O’Connor PJ. Factors driving diabetes care improvement
in a large medical group: ten years of progress. Am J Manag Care.
2005;11(5 Suppl):S177–85.

22. Elliott DJ, Robinson EJ, Sanford M, Herrman JW, Riesenberg LA. Systemic
barriers to diabetes management in primary care: a qualitative analysis of
Delaware physicians. Am J Med Qual. 2011;26(4):284–90.

23. Agency for Healthcare Research and Quality: defining the PCMH.
http://pcmh.ahrq.gov/page/defining-pcmh (2015).

24. Bojadzievski T, Gabbay RA. Patient-centered medical home and diabetes.
Diabetes Care. 2011;34(4):1047–53.

25. Davis K, Abrams M, Stremikis K. How the Affordable Care Act will strengthen
the nation’s primary care foundation. J Gen Intern Med. 2011;26(10):1201–3.

26. Cusak CM, Knudson AD, Kronstadt JL, Singer RF, Brown AL. Practice-based
population health: information technology to support transformation to
proactive primary care. AHRQ publication no. 10-0092-EF; 2010. pcmh.ahrq.
gov/page/defining-pcmh.

27. Goldberg DG, Kuzel AJ. Elements of the patient-centered medical home in
family practices in Virginia. Ann Fam Med. 2009;7(4):301–8.

28. Crosson JC, Ohman-Strickland PA, Cohen DJ, Clark EC, Crabtree BF. Typical
electronic health record use in primary care practices and the quality of
diabetes care. Ann Fam Med. 2012;10(3):221–7.

29. Eggleston EM, Klompas M. Rational use of electronic health records for
diabetes population management. Curr Diab Rep. 2014;14(4):1–10.

30. Centers for Medicare & Medicaid Services. Medicare program; revisions to
payment policies under the physician fee schedule, clinical laboratory fee
schedule, access to identifiable data for the Center for Medicare and
Medicaid innovation models & other revisions to Part B for CY 2015. 2014.
https://www.federalregister.gov/a/2014-26183.

31. Edwards ST, Landon BE. Medicare’s chronic care management payment—
payment reform for primary care. N Engl J Med. 2014;371:2049–51.

32. Rittenhouse DR, Casalino LP, Shortell SM, McClellan SR, Gillies RR,
Alexander JA, et al. Small and medium-size physician practices use few
patient-centered medical home processes. Health Affairs (project Hope).
2011;30(8):1575–84.

33. Crabtree BF, Nutting PA, Miller WL, McDaniel RR, Stange KC, Jaen CR, et al.
Primary care practice transformation is hard work: insights from a 15-year
developmental program of research. Med Care. 2011;49:S28–35.

34. Peterson KA, Radosevich DM, O’Connor PJ, Nyman JA, Prineas RJ, Smith SA,
et al. Improving diabetes care in practice: findings from the TRANSLATE trial.
Diabetes Care. 2008;31(12):2238–43.

35. Crabtree BF, Nutting PA, Miller WL, Stange KC, Stewart EE, Jaén CR.
Summary of the National Demonstration Project and recommendations for
the patient-centered medical home. Ann Fam Med. 2010;8 Suppl 1:S80–90.

36. Balasubramanian BA, Chase SM, Nutting PA, ULTRA. Study Team, Cohen DJ,
Strickland PAO, et al. Using Learning Teams for Reflective Adaptation
(ULTRA): insights from a team-based change management strategy in
primary care. Ann Fam Med. 2010;8(5):425–32. Doi: 10.1370/afm.1159.

37. Selby JV. Health systems, patients factors, and quality of care for diabetes: a
synthesis of findings from the TRIAD study. Diabetes Care. 2010;33(4):940–7.

38. Ackermann RT, Thompson TJ, Selby JV, Safford MM, Stevens M, Brown AF,
et al. Is the number of documented diabetes process-of-care indicators
associated with cardiovascular risk factor levels, patient satisfaction,
or self-rated quality of diabetes care? The TRIAD Study. Diabetes Care.
2006;29(9):2108–13.

39. Mangione CM, Gerzoff RB, Williamson DF, Steers WN, Kerr EA, Brown AF,
et al. The association between quality of care and the intensity of diabetes
disease management programs. Ann Intern Med. 2006;145(2):107–16.

40. Department of Health and Human Services, Office of the National Coordinator
for Health Information Technology: 2014 Edition EHR Certification Criteria Grid
Mapped to Meaningful Use Stage 1. http://www.healthit.gov/sites/default/files/
2014editionehrcertificationcriteria_mustage1.pdf (2014).

41. Virginia Commonwealth University Department of Family Medicine and
Population Health: ACORN. http://www.familymedicine.vcu.edu/research/
fmresearch/acorn/ (2015).

42. Proctor EK, Powell BJ, McMillen J. Implementation strategies:
recommendations for specifying and reporting. Implement Sci. 2013;8:139.

43. Fetters MD, Curry LA, Creswell JW. Achieving integration in mixed methods
designs principles and practices. Health Serv Res. 2003;48(6.2):1–22.

44. Crabtree BF, Miller WL, Stange KC. Understanding practice from the ground
up. J Fam Pract. 2001;50(10):881–7.

45. Gupta SK. Intention-to-treat concept: a review. Perspect Clin Res.
2011;2(3):109–12.

46. Wild H. The economic rationale for adherence in the treatment of type 2
diabetes mellitus. Am J Manag Care. 2012;18:S43–8.

47. Damschroder LJ, Aaron DC, Keith RE, Kirsch SR, Alexander JA, Lowery JC.
Fostering implementation of health service research findings into practice:
a consolidated framework for advancing implementation science.
Implement Sci. 2009;4:50.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Etz et al. Implementation Science  (2015) 10:46 Page 9 of 9

http://pcmh.ahrq.gov/page/defining-pcmh
https://www.federalregister.gov/a/2014-26183
http://www.healthit.gov/sites/default/files/2014editionehrcertificationcriteria_mustage1.pdf
http://www.healthit.gov/sites/default/files/2014editionehrcertificationcriteria_mustage1.pdf
http://www.familymedicine.vcu.edu/research/fmresearch/acorn/
http://www.familymedicine.vcu.edu/research/fmresearch/acorn/

	Virginia Commonwealth University
	VCU Scholars Compass
	2015

	Supporting Practices to Adopt Registry-Based Care (SPARC): protocol for a randomized controlled trial
	Rebecca S. Etz
	Rosalind E. Keith
	Anna M. Maternick
	See next page for additional authors
	Downloaded from
	Authors


	Abstract
	Background
	Methods
	Discussion
	Trial registration

	Background
	SPARC: a low-cost intervention to facilitate population-based care
	Foundational research
	Study aims

	Methods
	Setting and recruitment
	Randomization
	Sample size and power analysis
	Participants
	Intervention activities
	Champion meetings
	Peer mentors and physician informaticists
	Data collection
	Medical record reviews
	Qualitative site visits
	Measuring registry cost
	Outcomes
	Statistical analysis
	Cost analysis
	Qualitative analysis

	Trial status

	Discussion
	Additional file
	Competing interests
	Authors’ contributions
	Author details
	References

