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What Makes for Successful Registry Implementation:
A Qualitative Comparative Analysis

Jodi Summers Holtrop, PhD, MCHES, Tristen L. Hall, MPH, Claude Rubinson, PhD,
L. Miriam Dickinson, PhD, and Russell E. Glasgow, PhD

Purpose: Registry implementation is an important component of successfully achieving patient-centered
medical home designation and an important part of population-based health. The purpose of this study
was to examine what factors are evident in the successful implementation of a registry in a selection of
Colorado practices involved in quality-improvement activities.

Methods: In-depth, small-group interviews occurred at 13 practices. The data were recorded,
transcribed, and qualitatively analyzed to identify key themes regarding elements of successful reg-
istry implementation. Key elements were described as conditions, then calibrated and analyzed
using qualitative comparative analysis (QCA).

Results: The QCA revealed several formulas to successful registry implementation. Key conditions
included the importance of Resources and Leadership along with either a Quality Improvement Mindset
or a Key Person driving efforts (or both). Health System membership affected the specific formula.

Discussion: This study is innovative in that it examines which factors and in what combination are
necessary for successful implementation of a registry. The findings have implications for primary care

quality-improvement efforts. (J Am Board Fam Med 2017;30:657-665.)
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Many changes are occurring in primary care as a
result of the patient-centered medical home (PCMH),
which emphasizes whole-patient care coordinated by a
primary care medical practice.' A key part of the
PCMH is data-driven decision making.** Such de-
cision making is facilitated by a registry, defined as
“a searchable list of all patients with a particular
(chronic) condition that often interfaces with an
electronic health record (EHR).”® Registries are
also required and relevant to maintenance of certi-
fication requirements for physicians and other pro-
viders continuing their medical licensure.
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There is considerable research on disease regis-
tries, their essential properties, and issues in regis-
try implementation.*”” Conclusions from these
various studies in diverse clinical settings indicate
that registries are a necessary, but not sufficient
component of PCMH and chronic illness care. Re-
search and reviews suggest that keys to successful
registry implementation include being compati-
ble with or part of the practice’s EHR and work-
flow; being interactive, easy to use and action-
able; providing information to both physicians
(providers) and patients/families; identifying
high-risk subgroups among identified patients;
sending reminders, prompts, and feedback to
teams on care; and importantly, linking all mem-
bers of the health care team.*®® Team-based
care has received somewhat less research but is
considered necessary for effective quality im-
provement.g’11

Implementing a registry is often challenging,
and better understanding is needed about the fac-
tors that impact successful registry implementation.
Literature on the use of registries in primary care is
extensive, but there is relatively little evidence re-
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garding how to overcome challenges as they occur
during registry implementation.'*'? Creating, re-
fining, and updating disease registries and suc-
cessfully integrating them with EHRs can be
time consuming and frustrating. Delays in estab-
lishing effective and actionable registries are a
frequent impediment to the success of chronic
care quality-improvement efforts.'*!> There-
fore, adaptations to registries and how they are
implemented are common and often neces-
sary.'®” Much more information and data are
needed on what types of registry implementation
adaptations practices make along the way to
achieve successful implementation.

To address these issues, we initiated a project to
examine the characteristics, use, and frequency of
adaptations made during the process of working
toward PCMH designation and other quality im-
provement efforts. One key aspect of this work was
to examine registry implementation as a part of
PCMH. Although the work of other investigators
has focused on the frequency of adaptations and
how they relate to models of adaptation,'®!?
work was to describe the process and factors asso-
ciated with successful implementation of a registry
in primary care.”” The purpose of this article is to
illustrate, using the innovative method called qual-
itative comparative analysis (QCA), how different
factors contribute to the successful implementation
of a registry in primary care.

our

Methods

"This study was approved by the Colorado Multiple
Institutional Review Board at the University of
Colorado Denver. Data were collected during 2015
and analyses were performed in 2015 and 2016.

Setting and Participants

As many primary care practices work to achieve
PCMH recognition, grant programs and training
initiatives have emerged to help support this goal.
We studied the experiences of practices in 1 prac-
tice transformation initiative in Colorado. The ini-
tiative provided trained external Practice Facilita-
tors®'*? who met with practice clinicians and staff
on a regular basis to provide training in quality
improvement concepts and PCMH principles to
support transformation. Our study team worked
with the leaders of this initiative to identify prac-
tices for this study.

A first round of the study identified practices’
adaptations as they made various changes in sup-
port of PCMH. Twenty-seven practices partici-
pated in this initial round of interviews (out of 54
original participants). From these 27, we identified
15 for additional in-depth interviews to provide
greater clarity about the registry implementation.
Practices were selected for this second round of
data collection based on a) selecting registry as an
adaptation topic, b) to provide geographic distribu-
tion of the practice locations across rural and urban
areas of Colorado, and ¢) to obtain diversity in
perceived impacts resulting from the adaptation
during registry implementation. Thirteen of these
15 completed an interview.

Practices not participating in either round of
interviews (n = 29) were not notably different from
practices that participated in initial (n = 27) or
subsequent interviews (n = 13 subset of the 27) on
primary care discipline, practice size, or ownership
status. Targeted participants for interviews were
individuals who were most familiar with the regis-
try implementation at the practice. This usually
included the practice manager and the key imple-
menter (such as the clinical staff member making
the registry changes). Practices that did not re-
spond after 3 emails and 3 telephone calls (includ-
ing voicemail messages) were designated as “de-
clined to participate.”

Data Collection

A semi-structured interview guide was developed
by the study team (all authors) to assess the follow-
ing topics: how the practice became involved with
the initial PCMH transformation initiative, initial
goals regarding participation, the story of how the
practice implemented the registry, and the status of
the registry use at present. Question probes in-
cluded understanding processes, resources, and
people involved in implementing the registry and
how issues that occurred during the process of
implementation were handled.

Interviews were completed in person at the
practice location by a coinvestigator (JSH) and a
professional research assistant (TH). Both had
extensive experience in qualitative research and
interviewing primary care practice members. Inter-
views were approximately 1.5 hours in length. In-
terviews were audio recorded and professionally
transcribed. The interview data were cleaned, la-
beled, and placed into the qualitative analysis pro-
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gram, Atlas.ti (Atlas.ti, version 6, Scientific Soft-
ware Development, GmbH, Berlin, Germany).
Participants each received a $100 gift card as a
thank you for their participation, for their personal
use or to share with practice team members, de-
pending on their choice and/or organizational pol-
icies.

Data Analysis

After completing all interviews, the study investi-
gator and research assistant (the analysis team) re-
viewed notes from all interviews both indepen-
dently and then together to identify key thematic
areas and determine potential codes to be used
for a coding scheme. They utilized two approaches
to analyzing the data. First, a template organization
approach”’ was used to sort responses into catego-
ries consisting of the preliminary codes identified
in the first phase of the data review. These were
emergent codes using a grounded theory editing
approach.”* In addition, we had established in ad-
vance to use macrocognition theory”>® to deter-
mine whether this theory was instructive in under-
standing use of registry, as a priori codes. The
interview team qualitatively coded the data provid-
ing monthly reports and vetting thematic results
with the entire team (all authors).

Second, using a table format, the analysis team
organized the emergent responses into a matrix®’
consisting of rows of cases (practices and practice
groups) and columns for key dimensions for con-
sideration. The conditions included both those
emergent from the analysis (such as quality im-
provement [QI] mindset, leadership, EHR capabil-
ity, etc. described below in results) as well as im-
portant demographic variables (Health System).
They then reviewed this matrix in multiple passes
to highlight and group categories of adaptations
consisting of similar dimensions. These categories
were presented to the larger study team including
the principal investigator for discussion and feed-
back, and refined and finalized as described below.
The larger study team also reflected on and dis-
cussed the analysis team’s experience.

Qualitative Comparative Analysis

Combinations of conditions seemed to be impor-
tant to determining the successful implementation
of a registry, rather than single conditions operat-
ing in isolation. Furthermore, it seemed that these
combinations of conditions might have been clus-

tered by whether the practice was part of a hospital-
owned health system or an independent or rural
practice. Although the thematic analysis would pro-
duce insight regarding the participants’ experi-
ences, it would not reveal how these patterns and
combinations of conditions might be tied to the
outcome of “successful implementation of the reg-
istry,” and in what context.

Therefore, the research team decided to use
qualitative comparative analysis (QCA). QCA is an
analytical method used to study complex causality.
Compared with traditional statistical analysis, it
may be used to analyze qualitatively-derived, non-
representative data.”® QCA relies on qualitative
data for the analysis but does include data transfor-
mation to numbers. Therefore, it does not repre-
sent a purely qualitative process. Given that it is
based on Boolean, rather than linear, algebra, it is
not constrained by degrees-of-freedom and may
applied to small, medium, and large sample sizes. It
is therefore well suited to “small-N” comparative
case studies with samples of 5 to 50 cases, such as
the present one. To complete the QCA, we used
the analysis process outlined by Rihoux and
Ragin.”’

To conduct the QCA, we first reviewed the
emergent codes identified through the grounded
theory analysis. After consulting our code list and
extensive team discussion, we arrived on an initial
set of likely explanatory variables (“conditions” in
the terminology of QCA). We then rescaled (“cal-
ibrated”) these conditions onto a 0.0 to 1.0 scale for
each practice, as is required for QCA. The initial
set of 7 conditions and the calibration scale is pro-
vided in Table 1. Both members of the analysis
team then independently scored each practice ac-
cording to the previously defined calibrations, be-
fore coming together to compare and resolve any
discrepancies. The final calibration involved going
back to the transcripts, recalibrating, and determin-
ing their final calibrated scores. This process was
repeated for the outcome of “registry implementa-
tion success.” Next, the QCA was conducted using
Kirq,*® a software program created by coauthor
CR. The analysis was completed by the coauthors
(JSH, TH with CR) over a series of 3 meetings of
approximately 2 hours each. As described below,
Kirq was used to test for the existence of both
necessary and sufficient conditions. QCA can pro-
duce a range of results of varying complexity; for
this study, we report the complex solution, which
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Table 1. Factors (Conditions), Condition Descriptors, and Qualitative Comparative Analysis Scoring (Calibration)

Used to Identify Key Ingredients in Successful Registry Implementation

Condition

Description of Condition

Calibration

Health system

Key person

QI mindset

EHR capability

Resources

Leadership

Incentives

OUTCOME: registry

implementation “success”

The degree to which the practice was part of a
large, multi-practice, hospital-owned health
system

The degree to which there was a key person
who “made things happen” for the registry
implementation

The degree to which the practice displayed a
mindset of interest in continually improving
quality, looking for opportunity to change
and get better

The extent to which the EHR had the
capability to be changed to accommodate
development of a registry; includes the
extent to which the practice members or
others in the system had the skills and
knowledge to make these changes

The tangible items such as funding (to support
people or EHR modifications), space, and
time to complete necessary actions to get
the registry to work

Usually at the health system level, but also at
the practice level (if independent practice) to
initiate and support changes for registry
implementation

Anticipation of or actual availability of
incentives for transformation, such as
reimbursement changes or accreditation, as
a motivator for PCMH transformation.

Extent to which the practice was able to
implement a fully functioning registry
within their EHR within the time frame of
the QI project

1 = practice is owned by health system,
complete control

0 = practice is owned by the physicians or
others in the practice

1 = very clear evidence of a key person;
there, willing, and capable to do what was
needed

0 = no evidence of a key person or key
persons; no one willing to step in and
make things happen

1 = Past and ongoing QI mindset evident in
multiple practice members;
institutionalized or embedded in practice
culture

0 = No evidence of QI mindset, often
evidence of contrary attitude (resisting
change)

1 = EHR with registry features already
included or completely able to make any
changes needed; including consideration
of the system capability and the
organization allowing these changes

0 = EHR not modifiable; cannot manipulate
at all to meet reporting needs

1 = sufficient resources to “get the job
done,” for example, training or dedicated
time provided for on the ground key
person to implement or maintain registry

0 = lacking in resources such that a barrier
or barriers were created, for example, no
training provided when needed, or no
time dedicated in already full workload for
added tasks

1 = significant organizational leadership role
in driving and supporting the change

0 = no organizational leadership role in
driving or supporting the change

1 = actual or potential for significant

financial incentives as a driver of
transformation

0 = no incentives (in place or anticipated) as
driver of transformation

1 = Completed full registry and had ability
to report data as needed

0 = Completely unable to implement
registry or report needed data

retains all causal complexity and incorporates no
simplifying assumptions.’!

Results

Practice Characteristics

Thirteen interviews were conducted. Interviews
usually included 1 to 2 (range, 1 to 5) practice
members most knowledgeable about the registry
implementation in their setting. Characteristics of

the practices participating in the interviews are in-
cluded in Table 2. The calibrated results for each
condition are noted in Table 3.

Combinations of Conditions That Produce Registry
Implementation Success

QCA was used to test for both necessary and suf-
ficient conditions. Two goodness-of-fit measures,
consistency and coverage, indicate the strength of
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Table 2. Characteristics of Practices and Participants
of In-Depth Interviews

Interview Interview
(No.) (%)
Practice specialty
Family medicine 10 77
Internal medicine 1 8
College health/ 2 15
Gynecology
Practice ownership
Part of group (network, 9 69
hospital system,
independent practice
association)
Not part of group 4 31
Number interviewed at the
practice
1 practice representative 9 69
2-4 practice representatives 3 31
Range Mean,
(min-max) median
Practice size
Number of physicians (MD 1to 10 3.7,4.0

or DO)

the relationship between the condition and the out-
come. A necessary condition with consistency of
1.0 indicates that the outcome never occurs outside
the presence of the cause. For sufficient condi-
tions, a consistency score of 1.0 indicates that
whenever the cause occurs, the outcome also

occurs. A consistency score of 0.9, in contrast,
would indicate that a condition (or combination
of conditions) is “almost always necessary” or
“almost always sufficient.” For example, it is al-
most always necessary to be exposed to signifi-
cant amounts of cigarette smoke to contract lung
cancer, because a relatively small number of cases
occur due to other causes.

Coverage, a second goodness of fit measure,
gauges empirical importance and measures the
fraction of cases in the data to which the relation-
ship applies. Coverage is measured in 2 ways. Raw
coverage identifies those cases described by a given
combination of conditions (“recipes”). Recipes may
overlap and >2 recipes may describe the same
cases; therefore, unique coverage identifies those
cases that exclusively belong to a single recipe. A
recipe with high raw coverage explains many cases;
a recipe with high unique coverage explains many
cases that are not also explained by other recipes. In
general, consistency and coverage values over 0.8
indicate strong relationships.

Our initial results, presented in Table 4, re-
vealed 3 recipes that almost always produced suc-
cessful registry implementation. Consistency for
each of these recipes was very high, at least 0.97.
The third recipe explains the most cases, as indi-
cated by its high raw and unique coverage scores.
"This recipe describes instances of successful regis-
try implementation that combine a QI mindset

Table 3. Calibrated Data Table for the Qualitative Comparative Analysis

Practice Numbers
(or Observation)

Health Key QI EHR
System Person Mindset Capability Resources Leadership Incentives Registry Success

QOutcome:

P1 0.6 1.00 0.90 0.90
P2 0.8 0.70 0.75 0.30
P3 1 0.60 0.35 0.65
P4 1 0.10 0.85 0.90
pP5 1 0.85 0.85 0.90
Po 1 0.85 0.80 0.90
P7 1 0.25 0.80 0.85
P8 0.6 0.85 0.90 0.90
P9 0.8 0.95 1.00 0.70
P10 0 1.00 0.85 0.75
P11 0.8 0.70 0.85 0.10
P12 0 0.95 0.85 0.75
P13 0 0.80 0.90 0.70

0.75 0.65 0.35 1.00
0.90 0.90 0.80 0.65
0.80 0.65 0.28 0.70
0.75 0.90 0.30 0.90
0.70 0.75 0.70 0.90
0.80 0.80 0.40 0.90
0.65 0.70 0.65 0.80
0.85 0.85 0.20 0.95
1.00 0.95 0.90 0.80
0.80 0.80 0.80 0.85
0.00 0.90 0.80 0.20
0.75 0.75 0.75 0.70
0.75 0.80 0.00 0.75

Data are originally qualitative in nature and through a group consensus process, researchers assign a score from 0 to 1.0 to calibrate
the results for each cell to indicate the extent to which this condition is present for each practice with 1 = condition fully present and
0 = condition fully not present. This table summarizes the calibrated scores for all the conditions and outcome for each practice.
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Table 4. Sufficiency Consistency and Coverage, including the Condition of QI Mindset

Configurations Leading to Successful Raw Unique Observations with Strong Membership

Registry Implementation Consistency  Coverage  Coverage in this Configuration

HEALTHSYSTEM*KEYPERSON* 0.99 0.50 0.02 P:1,2,3,5,6,8,9
RESOURCE*LEADERSHIP

HEALTHSYSTEM*QIMINDSET* 0.98 0.58 0.10 P:1,2,4,5,6,7,8,9
RESOURCES*LEADERSHIP

KEYPERSON*QIMINDSET* 0.97 0.73 0.25 P:1,2,5,6,8,9,10,12,13
RESOURCES*LEADERSHIP

Solution 0.97 0.86 NA NA

This sufficiency analysis identifies three overlapping combinations of conditions that produced successful registry implementations.
These solutions indicate that sufficient resources and strong leadership always accompanied successful registry implementations.
Within large health care systems, success resulted when these conditions were combined with either a keyperson or a strong QI
mindset. Alternatively, the combination of sufficient resources and strong leadership with both a key person and a strong QI mindset
was sufficient for a successful outcome, regardless of the size of the healthcare system. The high consistency and coverage scores
reported in the final row indicate that practices exhibiting one of these three combinations of conditions were almost always successful
in implementing a healthcare registry and, furthermore, that almost all instances of successful registry implementation exhibited one

of these three combinations of conditions.

with the presence of a Key Person(s), Resources,
and Leadership. Importantly, this combination of
conditions operates regardless of Health System
membership (ie, owned by a health system or in-
dependent practice).

The other 2 recipes in Table 4 describe in-
stances of successful registry implementation
among large, hospital-owned systems (HEALTH-
SYSTEM). These recipes combine Resources and
Leadership with either the presence of a Key Per-
son(s) or a QI Mindset (both were not required).
Note that these 2 recipes are very similar to one
another—the only difference is that practice 3 (P3)
belongs to the first one, whereas P4 and P7 belong
to the second. More importantly, these 2 recipes
are largely a subset of the third (which explains the
low unique coverage scores). The only observations
present in the first 2 recipes that are not in the third
are P3, P4, and P7. There is a great deal of overlap
between these 2 groups.

Therefore, we interpret these results as provid-
ing slightly different explanations of the same data,
rather than thinking of these are 2 (or 3) distinct
recipes. The first 2 recipes suggest that QI Mindset
and Key Person are substitutable for one another,
whereas the third recipe suggests that they are
complementary and that both are needed. And per-
haps the main finding is that Resources and Lead-
ership are always needed (eg, these results indicate
that having a Key Person and/or a QI Mindset
would not be enough to make up for a lack of
Leadership).

The Importance of Necessary Conditions

These results suggested the possible presence of
necessary conditions, so we also ran a necessity
analysis, using the same conditions and outcomes.
A necessity analysis identifies those conditions that
must be present for the outcome to occur, all or
most of the time. The absence of a necessary con-
dition almost always prevents the outcome from
occurring. Table 5 shows that both QI Mindset and
Leadership emerged as “almost always necessary”
with consistency scores of 0.93 and 0.91, respec-
tively; whereas Resources did not. Excluding QI
Mindset from the sufficiency analysis, as is com-
mon practice for conditions identified as necessary,
produces Table 5. These results indicate that Re-
sources and Leadership, when combined with ei-
ther Key Person(s) or a large hospital-owned sys-
tem, almost always resulted in the successful
implementation of a registry. This suggests the role
of Key Person and of large Health System are in
some way serving the same function and inter-
changeable for one another.

Notably, EHR Capability and Incentives did not
emerge as components of any of the sufficiency
recipes for this analysis. This indicates that prac-
tices with limited EHR Capability are able to use
alternate means to create a registry. This usually
indicated a registry that was not built within the
EHR. Thus, some practices were able to imple-
ment a registry outside of their EHR. Although our
qualitative interviews indicated that Incentives are
often an initial driving reason for the decision to
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Table 5. Sufficiency Consistency and Coverage, Excluding the Condition of QI Mindset

Observations with Strong

Configurations Leading to Successful Registry Raw Unique Membership in this

Implementation Consistency  Coverage  Coverage Configuration

KEYPERSON*RESOURCES*LEADERSHIP + 0.97 0.76 0.25 P1; P2; P3; P5; P6; P8; PY;
P10; P12; P13

HEALTHSYSTEM*RESOURCES*LEADERSHIP 0.98 0.61 0.11 P1; P2; P3; P4; P5; P6; P7,
P8; P9

Solution 0.96 0.87 NA

Recognizing and classifying QI mindset as a necessary condition produces a simpler set of sufficiency results. Here, there are two
overlapping pathways to successful registry implementation. The pathways both include sufficient resources and strong leadership in
combination with either a large hospital-owned heath care system or a key person. The high consistency and coverage scores for the
full model indicate that practices exhibiting either of these combinations of conditions were almost always successful in implementing
a healthcare registry and that almost all instances of successful registry implementation exhibited one of these combinations.

have a registry, the QCA results indicate that the
presence of Incentives are not relevant to actual
successful registry implementation.

The Story from the Qualitative Interviews

Although the results here suggest essential compo-
nents of successful registry implementation, they
do not tell the full story. During qualitative inter-
views, participants shared their experience of reg-
istry implementation, often revealing how these
key elements developed over time. For example,
the health system leadership would hear about
PCMH and payment changes “coming in the fu-
ture” and communicate this to practice leaders to
investigate and participate in the PCMH transfor-
mation initiative. This was often followed by the
practice providers and staff complaining about
making changes, but with good leadership (usually
at both the health system and practice level), this
resistance would fairly quickly turn into an under-
standing of how transformation could improve pa-
tient care and result in continued reimbursement
for patient care (which was often the start of the QI
Mindset).

Leadership would then further support contin-
ued efforts to implement the registry (a key com-
ponent of PCMH) by providing Resources such as
staff time, training, and support to implement
needed changes. Sometimes this was in the form of
identifying a Key Person and providing training
and time to change the query patterns in the EHR
or identify a registry system external to the EHR.
Sometimes this was in the form of dedicating in-
formation technology staff time to make the
changes to the EHR so that the registry functions
could be used properly. Although EHR Capability

was important, it did not emerge as a key condition
because successful implementers either worked
around it (using a registry external to the EHR
system) or figured out a way to make it work at a
minimal level of sufficiency for their needs. The QI
Mindset emerged again throughout the discussion
as stories were told of using the registry data to
drive new goals for patient care improvement and
sharing success stories of patients affected by the
changes.

Discussion

Patient registries should help front-line clinicians
identify and improve health outcomes for patients
who could benefit from additional care. Function-
ing disease management registries are generally
viewed as a prerequisite during the initial stages of
successful quality improvement efforts.'*!> How-
ever, transitioning from not having a registry to
implementing and using one can be challenging for
the typical primary care practice. Understanding
the factors important to success might help prac-
tices with their implementation.

In this study, among the 13 practices included in
our sample, our analysis identified 1 necessary con-
dition required for successful registry implementa-
tion, the development of a QI Mindset. Among
those practices that developed a QI mindset, we
found 2 separate contributions of other facilitators
(recipes) that consistently resulted in successful
registry implementation—a combination of suffi-
cient Resources with Leadership, plus either the
involvement of a Key Person or being part of a
large Health System. These findings extend and
provide a more in-depth and empirical answer to
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the question of what predicts successful registry
implementation and successful adaptation.*’
These results confirm previous studies’® of suc-
cessful QI and registry implementation in that is-
sues around the EHR and quality improvement
interfaces were important, as were policy and re-
imbursement issues.” In addition consistent with
prior reports, leadership, and linkage across team
members for QI efforts were important compo-
nents.®!? In addition, this study adds to the litera-
ture in 2 important ways. First, our focus was spe-
cifically on understanding adaptations made during
the implementation process. A second important
addition to the literature is that EHR Capacity did
not emerge as essential to success while QI Mindset
was revealed as critical. Surprisingly, hypothesized
factors such as Incentives were not part of emerg-
ing recipes for success. The results of this QCA
analysis identified new ways of understanding how
adaptations are considered and attempted.

Limitations
This study is limited by the practice population we
included: all practices participated in a single
PCMH transformation initiative in Colorado, and
only those that were working on registry imple-
mentation. However, that group of practices in-
cluded a variety of practices and situations that may
broaden the generalizability of our findings. In
other contexts, additional financial, cultural, and
organizational factors may affect the process of
registry implementation. In addition, only 1 of sev-
eral quality improvement initiatives undertaken by
these practices was studied and reported here. In
addition, although much thought went into the
variables (or conditions) for consideration, it is pos-
sible that we did not formulate the ideal combina-
tion of conditions or calibrate them in ways that
accurately reflect their occurrence in practice. We
lacked definitive outcome data on the extent to
which the registry was actually implemented. How-
ever, these analyses are inherently qualitative in
nature with QCA adding a data transformation
element to bring to light the patterns of the qual-
itative data. Finally, it remains to be seen whether
similar conditions are necessary or sufficient for
successful implementation or adaptation or other
aspects of practice transformation such as team-
based care.

In summary, conducting the QCA provides a
new perspective on the qualitative data and raises

new questions about how to successfully implement
a registry in primary care and make adaptations to
aid in its implementation. Future research is
needed to replicate these findings and explore the
generalizability using different settings, practice
transformation issues, and analysis approaches.

To see this article online, please go to: bttp://jabfim.org/content/
30/5/657.full.
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