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doption and Implementation of Strategies for
iabetes Management in Primary Care Practices

ryan J. Weiner, PhD, Christian D. Helfrich, PhD, Lucy A. Savitz, PhD, Kathleen D. Swiger, MPH

ackground: Secondary and tertiary prevention of chronic illness is a major challenge for the United
States healthcare system. Controlled studies show that interventions can enhance second-
ary prevention in primary care practices, but they shed little light on implementation of
secondary prevention outside the experimental context. This study examines the adoption
and implementation of an important set of secondary and tertiary prevention efforts—
diabetes management strategies—for type 2 diabetes in the everyday clinical practice of
primary care. It explores whether adoption and implementation processes differ by type of
strategy or prevalence of diabetes among patients in the practice.

ethods: Holistic case studies (those used to assess a single analytic unit, in this case, the physician
group practice, as opposed to multiple embedded subunits) were conducted in 2001–2002
on six primary care practices in North Carolina identified from a statewide physician survey
on strategies for diabetes management. Practices were selected by prevalence of diabetes
and type of strategy for diabetes management—patient oriented (focused on self-
management) versus biomedical (focused on secondary prevention practices). Results
were derived from thematic analysis of interviews and secondary documents.

esults: Adoption and implementation did not differ by diabetes prevalence or type of diabetes
strategy. All practices had a routine forum for vetting new strategies, and most used
traditional channels for identifying them. Implementation often required adaptation of
the strategy and the organization. Sustained use of a diabetes strategy depended on
favorable organizational policies and procedures (e.g., training, job redesign) and ongoing
commitment of resources.

onclusions: Diabetes management strategies are often complex and require adoption and implemen-
tation processes different from those described by classic innovation diffusion models.
Alternative conceptual models that consider organizational process, structure, and culture
are needed.
(Am J Prev Med 2007;33(1S):S35–S49) © 2007 American Journal of Preventive Medicine
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ype 2 diabetes mellitus is a prevalent, costly
condition that causes substantial morbidity and
mortality. Although the evidence base for diabe-

es management strategies is well established,1 studies
ndicate that diabetes management in primary care
ettings—where most chronic illness care occurs—
ould be improved.2–4 Many patients with diabetes
emain at high risk for chronic complications of diabe-
es and for acute complications that can result in
eath.5–9
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Several national initiatives, such as the Institute for
ealthcare Improvement’s Breakthrough Series, have

ought to address the difficulties of translating evi-
ence-based interventions for managing chronic illness

nto everyday clinical practice in primary care set-
ings.10–14 Evidence is accumulating that quality im-
rovement collaboratives like the Breakthrough Series
an increase the utilization of evidence-based diabetes
anagement strategies in primary care settings.13–16

et, studies also indicate that implementing diabetes
anagement strategies can be challenging for primary

are practices.16–18 Even within the supportive environ-
ent of a quality improvement collaborative, primary

are practices exhibit marked variation in the scope,
epth, and speed of implementation.
Although informative, studies of the Breakthrough

eries and other national initiatives to improve chronic
llness care do not shed light on how primary care
ractices translate evidence-based diabetes manage-

ent strategies into everyday clinical practice outside
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he context of a quality improvement collaborative or a
ontrolled study. Generalizing from these studies is
ifficult because practices that participate in collabora-
ives and control studies may differ in systematic ways
rom those that do not (e.g., they might exhibit greater
eadiness to change). Moreover, participating practices
eceive advice and resources to support implementa-
ion, whereas nonparticipating practices must often
roceed without the benefit of technical consultation
r other forms of assistance. Finally, participation in
ollaboratives or studies may itself give efforts to im-
rove of diabetes care greater salience than such efforts
ight otherwise receive. For nonparticipating prac-

ices, improving diabetes care must compete with other
riorities without help of compensating forces such as
eer support, routine reporting, and external
onitoring.
This study examines how primary care practices

dopt and implement diabetes management strategies
or type 2 diabetes in the context of everyday clinical
ractice (i.e., outside the context of quality improve-
ent collaboratives or randomized controlled trials).
sing case study research methods,19 this study exam-

nes three questions:

. How do primary care physicians adopt and imple-
ment evidence-based diabetes management strate-
gies in the context of everyday clinical practice?

. Do the processes for adoption or implementation

igure 1. Stages of the research utilization model.23
differ when the diabetes management strategy tar- i

36 American Journal of Preventive Medicine, Volume 33, Num
gets primarily patient behavior (patient-centered) or
provider behavior (biomedical)?

. Does the adoption or implementation process differ
across primary care practices with varying levels of
diabetes prevalence among patients served?

onceptual Framework

or the present study, diabetes management strategies
ere viewed as innovations. Innovation refers to a tech-
ology or practice that an organization uses for the first

ime, regardless of whether other organizations have
reviously used the technology or practice.20–23 Adop-

ion refers to an organization’s decision to install an
nnovation within the organization.21 Implementation
efers to “the transition period during which targeted
rganizational members ideally become increasingly
killful, consistent, and committed in their use of an
nnovation.”21

According to Rogers,23 the process of innovation by
n organization comprises five stages, two for adoption
nd three for implementation (Figure 1).24 In the
genda-setting stage, organizational members identify
nd prioritize organizational problems and search for
nnovations that address these problems. In the match-
ng stage, they assess the fit between the innovation and
he problem and between the innovation and organi-
ational capabilities and constraints. The matching
tage concludes with adoption or rejection of the

nnovation. Implementation begins with the redefining

ber 1S www.ajpm-online.net
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nd restructuring stage, in which “the innovation is
einvented so as to accommodate the organization’s
eeds and structure more closely, and . . . the organi-
ation’s structure is modified to fit with the innova-
ion.”23 In this stage, a process of mutual adaptation
ccurs. In the clarifying stage, use of the innovation
ecomes more widespread, and further adaptation of
he organization and the innovation takes place, as
nintended consequences or unwanted side effects
rise. Finally, in the routinizing stage, the innovation
ecomes embedded in organizational structures and
rocedures and loses its identity as an innovation. For
ata collection and data analysis, the clarifying stage
nd the redefining and restructuring stage were col-
apsed into one stage.

Innovation and organization theories suggest that
doption and implementation processes vary depend-
ng on attributes of the “adopter” (i.e., primary care
ractice) and attributes of the innovation (i.e., diabetes
trategy). Building on this concept, the prevalence of
iabetes in the population of patients in the physician
roup practice was explored to determine whether
ractices serving higher proportions of patients with
iabetes differed from those serving lower proportions

n the methods used to adopt and implement diabetes
trategies. This attribute of the adopter might affect the
erceived need for diabetes strategies, the sources of

nformation routinely scanned, the types of strategies
dopted, the willingness to commit resources and ad-
ust policies and procedures to accommodate the strat-
gies adopted, and the acceptance and use of the
trategies implemented. In addition, adoption and im-
lementation processes might differ for two classes of
iabetes strategies: biomedical strategies and patient-
entered strategies. Biomedical diabetes strategies are
efined as those that target health care providers and
ocus on changing the content or process of clinical
are (e.g., performing foot examinations or using flow
heets to track diabetes care). Patient-centered diabetes
trategies are defined as those that focus on enhancing
he knowledge, skills, or motivation of the patient (e.g.,
eaching self-care skills or offering nutrition counsel-
ng). Biomedical strategies might be more familiar to
roviders and have a better perceived fit with providers’
ompetencies and practice experience. Consequently,
hese strategies might be more readily adopted, pose
ewer concerns, encounter fewer barriers to implemen-
ation, and enjoy greater acceptance and use than
atient-centered strategies.

ethods

eplicated, holistic case studies were conducted on six physi-
ian group practices. Holistic case studies19 are used to assess

single analytic unit, in this case, the physician group
ractice, as opposed to multiple embedded subunits. Such

tudies are preferable when the theory being applied pertains c

uly 2007
o the organizational unit. The case studies were replicated,
eaning they were conducted sequentially, with findings

rom one informing data collection on the next.
The sampling frame was constructed from 168 respondents to
mailed survey of 526 primary care physicians affiliated with
anaged care organizations in North Carolina, and who pro-

ided care to 10 or more patients with diabetes in 2001 (see
ppendix A). Sites were recruited based on two variables related

o the study questions: (1) prevalence of diabetes among pa-
ients in the group practice and (2) the type of diabetes
trategy.19 The mailed survey asked physicians to indicate the
roportion of the group practice’s patients who had diabetes.
n the advice of clinical study advisors, sites were dichotomized

t 10%. Three group practice sites with a prevalence of 10% or
ess and three with a prevalence of 11% or more were recruited.
he survey also asked physicians to describe a diabetes strategy
ecently put into place that was “aimed at improving the effective
iagnosis and/or management of [diabetes].” The survey listed
everal patient-centered strategies and several biomedical strat-
gies as examples. These “tracer” diabetes strategies served as
oth a sampling criterion and a point of reference during

nterviews.25 Because of stronger interest in biomedical strate-
ies, this strategy type was over-sampled; four sites with biomed-
cal strategies and two sites with patient-centered strategies were
elected. The group practices and diabetes strategies examined
n the study are described in Table 1.

Compared to nonsite visit practices, physicians hosting site
isits may have differed in practice tenure (mean years, 16 vs
9) and practice size (mean number of physicians, 9.5 vs 5.5),
ut due to the small number of site-visit practices, the
ifferences were not statistically significant. Small but insig-
ificant differences were also observed in rates of reported

amiliarity with state and national practice guidelines and use
f point-of-care hemoglobin A1c (HbA1c) testing.

ata Collection

uring a 1-day site visit to each group practice, individual
nterviews were conducted, and documents pertaining to the
iabetes strategy were obtained. Site visits took place in Decem-
er 2001 through July 2002. Four weeks before a site visit, the
hysician who responded to the mailed survey completed a
econd survey, which was transmitted by fax. The survey re-
uested information about the group practice (e.g., size and
taffing mix), details about the diabetes strategy, and informa-
ion about the timing of adoption, extent of implementation,
xtent of use, intended and realized benefits, and associated
osts and outcomes. The survey also asked for a list of physicians,
hysician assistants, nurses, and other clinical and nonclinical
taff members (e.g., pharmacists and office managers) who
ossessed detailed knowledge about the tracer diabetes strategy
ho could be interviewed during the site visit. Through semi-

tructured interviews, these participants supplied general infor-
ation about decision-making processes in the practice and

ources of information considered before changes in diabetes
are were implemented (see Appendix B). They also supplied
pecific information about the adoption, implementation, use,
nd adaptation of the tracer strategy. Between two and five
articipants were interviewed at each site with a total of twenty-
hree interviews conducted. One member of the research team

onducted the interview while another took notes.

Am J Prev Med 2007;33(1S) S37
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ata Analysis

esults were derived from thematic analysis of individual inter-
iews and secondary documents. The interview data were coded
y two people using a shared codebook, checking each other’s
ork, and reconciling differences in interpretation. Coded

nterviews were used to construct individual-level and site-level
atrices of adoption and implementation themes by using a set

f explicit decision rules.26 For example, codes for interview
ata were based on at least two mentions of a theme by interview
articipants who appeared to have knowledge or information
ertaining to the theme.26 Analysis followed replication logic for
attern matching; each case was viewed as a single “experiment”
nd was used to confirm, reject, or modify both conceptually
erived and empirically emergent propositions.19 Cases were
ompared to determine whether similar cases produced similar
esults (e.g., by comparing results at sites using biomedical
trategies) and whether different cases produced different re-
ults for predictable reasons (e.g., by comparing results at sites
sing biomedical diabetes strategies with those at sites using
atient-centered strategies).

esults
doption

genda setting. Two aspects of agenda setting were

able 1. Attributes of physician group practices and tracer s
are practices in North Carolina, 2001–2002

ttributes
Practice 2
Pt/low

Practice 5
Pt/high

roup practice
hysician FTEs 6 6
ther clinical FTEs 7 4
onclinical FTEs 10 22
atients in managed
care (%)

26–50 11–25

atients with
diabetes (%)

5–10 26–50

trategy Frequent visits, with
teaching about
self-management
of diabetes and
nutritional
counseling

Course on self-
management
of diabetes,
recognized
by ADA

ime to adoption
decision (years)

�3 �3

mplementation date DM 05/99
urrent physician
users

DM 6

xpected physician
users

DM 6

urrent PA users DM 2
xpected PA users DM 2
urrent nurse users DM 2
xpected nurse
users

DM 2

urrent other users DM NA
xpected other users DM NA

ote: Tracer � diabetes strategies serving as sampling criterion and
trategy (focused on self-management of diabetes); low � reported
eported prevalence of diabetes �10% in patient population of practi
DA, American Diabetes Association; DM, data unknown or not a
pplicable.
xamined: how the agenda gets set and what informa- r

38 American Journal of Preventive Medicine, Volume 33, Num
ion (or evidence) shapes the agenda. Table 2 provides
n overview of factors that interview participants de-
cribed contributing to the agenda setting and match-
ng phases. Across the six group practice sites, partici-
ants described similar general processes and sources
f information for identifying new diabetes strategies.
All six sites reported that a routine forum existed for

dentifying problems, opportunities, and strategies for
mproving diabetes care (Table 2). In most cases,

onthly staff meetings served as the forum. Sites varied
n the extent of participation in agenda setting by
hysician assistants and other clinical professionals
e.g., pharmacists). However, involvement of nonphy-
icians in an agenda setting did not appear to differ as
result of either the type of innovation or the preva-

ence of diabetes among patients at the practice. These
roup practices generally involved nurses and nonclini-
al staff members only peripherally in decisions on
doption of diabetes strategies, although these staff
embers played a more central role in implementation

ecisions.
In some cases, a discrepancy between an organiza-

ion’s expected and actual performance triggered the

ies for management of type 2 diabetes in six group primary

ce 1
w

Practice 6
Bio/low

Practice 3
Bio/high

Practice 4
Bio/high

4 3 4
9 8 8.6
11 10 14
1–5 11–25 26–50

5–10 26–50 11–25

of-service (in-
ce) testing to
sure
oglobin A1c

centrations at
ent visit

Diabetes
protocol
with flow
sheet

Diabetes flow
sheet used
to monitor
care after
education
of
physicians
and nurses

Foot
examination
at routine
visits

1–3 �3 �1

03/02 DM
6 3 2

7 3 4–5

NA 2 0
NA 2 3
1 DM 0
1 6 0

NA 2 0
NA 2 0

of reference during interviews of participants. Pt � patient-oriented
lence of diabetes �10% in patient population of practice; high �
� biomedical strategy (focused on secondary prevention practices).

e; FTEs, full-time equivalents; PA, physicians’ assistant; NA � not
trateg

Practi
Bio/lo

8
8.9
6
11–25

5–10

Point-
offi
mea
hem
con
pati

1–3

01/98
30

30

1
1
8
DM

2
2

point
preva

ce; Bio
ecognition of a problem and the search for a solu-

ber 1S www.ajpm-online.net
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ion.23 At Practice 5, one interview participant noted:
Physicians felt that they were seeing diabetes patients
ut didn’t have [the diabetes] under control. They
ouldn’t stay on top of it all. They realized that patients
eeded education. They tried, but it’s not like having a
pecialized person.”

In response to this performance gap, the physicians
ired a nurse family practitioner who was a certified
iabetes educator to see diabetes patients more fre-
uently and to develop classes for diabetes self-manage-
ent. In other cases, however, agenda setting took the

orm of “solution-driven problems”; organizational par-
icipants identified an innovative idea or strategy and
hen sought a matching problem.27 In Practice 1, for
xample, a laboratory technician heard about the
oint-of-service device for measuring concentrations of
bA1c from a Bayer laboratory distributor. That infor-
ation led to an assessment of the need for point-of-

ervice testing.
Agenda setting involved either authority-based or

able 2. Components of agenda setting and matching for ad
rimary care group practices in North Carolina, 2001–2002

ttributes
Practice 2
Pt/low

Practice
Pt/high

umber of interviews 2 4
genda settinga

rganizational attributes
Routine forum � �
Nonphysician staff
involvement

� �

Decision process Collective Collectiv
Contingent decision � -

nformation sources
Opinion leader � �
Published literature � �
Promulgated care
guidelines

� �

Research study of patients - �
Personal practice
experience

� �

atchingb

otivation
New evidence—external � -
New evidence—internal � �
Acceptable to physicians - �
Acceptable to staff - -
Effectiveness in practice � -
Role of patient �/- �/-
Regulatory issues - -
Organizational mandate - -

esources
Reimbursement available �/- �/-
Acquisition/installation/use � -

Agenda setting is the process of identifying problems and opportun
Matching is the process of assessing the fit between problems or op
ote: Bio � biomedically-oriented tracer strategy, Pt � patient-or
opulation of �10%, Low � reported burden of diabetes in patien

mplementation; - � factor absent or not favorable; �/– � factor pre
rocess characteristics of traditional partnership structure and colleg

n hands of a few individuals at high organizational levels, such as b
ollective decision making, depending on the organi- p

uly 2007
ational structure and culture of the practice. For
roup practices embedded within a larger organiza-
ional structure (Practice 3 and Practice 6), decisions to

ake diabetes a priority rested in the hands of a few
ndividuals at high organizational levels, such as a

edical director or board of directors (authority
ased). The other four practices, however, engaged in
ollective decision making, a process fitting the tradi-
ional partnership structure and collegial culture of
roup practice, which is based on consensus, primarily
mong physicians but also including some nursing or
ther allied health staff (Practice 1, Practice 2, Practice
, and Practice 5).
Because of the professional autonomy of physicians,

ecisions to adopt new diabetes strategies often repre-
ent “contingent innovation decisions,” in which a
hysician retains the option to adopt or reject the
trategy, even after the organization adopts it.23 Most of
he tracer diabetes strategies, except for foot examina-
ions at Practice 5, required coordinated use by many

n of strategies for management of type 2 diabetes in six

Practice
1Bio/low

Practice 6
Bio/low

Practice 3
Bio/high

Practice 4
Bio/high

5 3 4 5

� � � �
� � - �

Collective Authority Authority Collective
- � - �

� � � �
� � � �
� � � �

� - � -
� � � �

� - - �
� - � �
� � - -
- - - -
� - - -
- - - -
- � - -
- � � -

� - - -
� - - -

nd deciding on their priority for action.
nities and an innovation.

tracer strategy, High � reported burden of diabetes in patient
lation of �10%. � � factor present and favorable to adoption or
ut neither favorable nor unfavorable. Collective � decision-making

lture of group practice; Authority � decision-making authority rests
f directors or medical director.
optio

5

e

ities a
portu
iented
t popu
sent b
eople to realize the desired clinical and organizational
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b
n
m
o
a

t
n
m
i
A
t
t
e
f
5

s
m
n
h
l
(
n
o
o
u
o
f
t
d

M

T
m
o
b
(
e
T
a
s
a
s
a
i
a
P
o
d
i
m
d
v
c

b
a
n
l
w
a
a
o
a
t
p
s
b
m
r
t
a
2
a
M
i
p
o
o
o
e
s
p
a
a
a
d

I

R
i
o
m
fi
fl
5
s
m
s
H
fi

S

enefits. Although this requirement created strong
ormative expectations, none of the group practices
andated that a physician adopt this diabetes strategy

r, as discussed later in this article, held them account-
ble for not adopting the strategy.

The six group practices did not differ significantly in
he information sources considered before adopting
ew diabetes strategies. Interview participants at all sites
entioned scanning the peer-reviewed literature, clin-

cal guidelines, and recommendations issued by the
merican Diabetes Association (ADA), the U.S. Preven-

ive Services Task Force, or professional societies. Par-
icipants noted, however, that they used their experi-
nce in medical practice to “reality test” information
rom external sources. Three sites (Practices 1, 3, and
) also cited research of their own patients.
Due to the volume of information available and the

peed with which new information arises (e.g., new
edications, practice standards and technologies), it is

ot surprising that interview participants reported
eavy reliance on opinion leaders to keep abreast of the

iterature and to inform other physicians in the practice
Table 2). Rogers notes that opinion leadership is often
ot a function of formal position or status within an
rganization or social system.23 The author defines
pinion leadership as “the degree to which an individ-
al is able to influence other individuals’ attitudes or
vert behavior informally in a desired way with relative
requency.”23 Opinion leaders ranged from physicians
o pharmacists to dedicated specialists, such as certified
iabetes educators.

atching

wo broad classes of factors affect how organizational
embers judge the fit of an innovation with the

rganization’s agenda: motivation and resources (Ta-
le 2).28 Study results indicate that both willingness
motivation) and perceived feasibility (resources) influ-
nced the decision to adopt new diabetes strategies.
he factors affecting motivation varied from site to site
nd showed no relationship to the type of diabetes
trategy or the prevalence of diabetes among patients in

group practice. In most cases, the information that
haped the practice’s agenda for diabetes management
lso increased willingness of the members to adopt an
nnovative diabetes strategy (e.g., new ADA guidelines
t Practice 5 and an internally conducted study at
ractice 1). At Practices 3 and 6, people at high
rganizational levels mandated adoption of the tracer
iabetes strategy, essentially short-circuiting the match-

ng process. Patients played a limited role in shaping
otivation. At Practice 2, for example, physicians won-

ered whether patients would accept frequent office
isits involving diabetes education and nutritional

ounseling: o

40 American Journal of Preventive Medicine, Volume 33, Num
“Can the patients [with financial difficulty] pay
for it? Can they afford the copayment? The thing
is, if they can make the [copayment], then we get
a lot of sample meds [medications] and can give
them the meds and save money on prescriptions.
Time is the other thing. For the patients, they’re
working two jobs on minimum wage and can’t just
come in for an appointment whenever.”

Despite these concerns, Practice 2 adopted the dia-
etes strategy because “it comes from the literature”
nd because “we follow what Dr. ___ does” (a promi-
ent university-based physician seen as an opinion

eader). Likewise, at Practice 5, physicians wondered
hether patients would respond if diabetes self-man-
gement classes were offered. Interview participants
ssessed the feasibility of the diabetes strategy in terms
f both the availability of reimbursement and the cost
nd ease of acquisition, installation, and use. At Prac-
ice 1, for example, both factors proved favorable. The
ractice acquired the point-of-service machine for mea-
uring HbA1c concentrations at no charge and could
ill for the service. At other group practices, reimburse-
ent proved to be available, but either the level of

eimbursement was inadequate or the timing created a
emporary financial burden for the practice during the
doption phase. As noted earlier, physicians at Practice
thought that diabetes patients might not be able to

fford the copayments for frequent office visits and that
edicare and Medicaid reimbursement rates would be

nsufficient. Similarly, physicians at Practice 5 ex-
ressed concern that they would have to deliver classes
n diabetes self-management for 18 months before
btaining ADA certification, which was required to
btain Medicare and Medicaid reimbursement. How-
ver, they felt confident that the practice could partially
ubsidize the cost of the classes with grants from
harmaceutical companies. Thus, although the cost of
cquisition, installation, and use were a concern, the
vailability of resources proved to be both a driver and
concern, as physicians weighed the decision to adopt
iabetes strategies.

mplementation

edefining and restructuring. Implementation often
nvolves adaptation of both the innovation and the
rganization.23,29,30 At Practices 3 and 6, for example,
ultidisciplinary committees created and then modi-

ed several times both the content and the format of
ow sheets to track diabetes care. Similarly, at Practice
, instructional materials obtained from external
ources were adapted for use in the course on self-
anagement of diabetes. Even a “fixed” innovation

uch as the point-of-service device for measuring
bA1c concentrations was adapted, as physicians de-
ned the appropriate frequency of testing and the

ptimal range of values for diabetes management.

ber 1S www.ajpm-online.net
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Organizational adaptation took the form of imple-
entation policies and practices, a shorthand phrase

or the “array of innovation, implementation, organiza-
ional, and managerial policies, practices, and charac-
eristics that may influence innovation use”21 (Table 3).
ach group practice invoked a different combination
f implementation policies and practices, depending
n the physician specifications for the diabetes strategy
nd the practice setting. For example, some diabetes
trategies imposed more acquisition and installation
osts than others did. Practice 1 acquired the point-of-
ervice device for measuring HbA1c concentrations at
o cost. Practice 5, on the other hand, subsidized the
ourses on self-management of diabetes for 18 months
hile the practice sought ADA certification for the
ourse. Staff involvement in design and implementa-
ion of diabetes strategies was more extensive when the
trategy required many people to change their behavior
e.g., point-of-service device for measuring HbA1c con-
entrations at Practice 1). More limitations were evi-
ent when a specialist was responsible for implement-

ng and using the strategy (e.g., teaching about diabetes
elf-management and nutritional counseling at Practice
). Unlike studies of nonclinical organizations, there
as no use of financial incentives or administrative

anctions in the physician group practices, even in

able 3. Components of restructuring, redefining, and clarif
anagement of type 2 diabetes in six primary care group pr

ttributes
Practice 2
Pt/low

Practice
Pt/high

edefining/restructuringa

Organizational mandate - -
Reward/recognition - -
Financial/budgetary support � �
Staff involvement � -
Training/education - �
Monitoring - �
ther facilitators/barriers
Innovation champion(s) - �
Experience with innovation � �
Data/information systems - -
Space/equipment issues - �/-
Organization-innovation fit - -
Acceptance by physicians � �
Perceived benefit/cost �/- �

larifying/routinizingb Secure Secure
Budgetary support � �
Personnel allocation � �
Training and education � -
Policies and procedures - �
Supply and maintenance - -
Routine monitoring - �

Redefining and restructuring involves the organization and the inno
nnovation to the organization
Clarifying and routinizing is the process by which the innovation, on
n accepted part of organizational processes or it falls into disuse.
ote: � � factor present and favorable to registry adoption or impl
either favorable nor unfavorable.
hose embedded in complex organizational structures. s

uly 2007
ome interview participants commented that monitor-
ng the use of diabetes strategies might have been more
ffective in combination with incentives and sanctions.
It came down as a corporate mandate,” said an inter-
iew participant at Practice 3, “but there were no
enalties.” A participant in Practice 6 observed, “There

s no one breathing down our neck[s]. There’s not
eally a mechanism for enforcing it anyway. The [chart]
udits are at the clinic level not at the provider level,
hich is too bad, [because] it would be helpful.”
Neither the type of diabetes strategy used nor the

revalence of diabetes among patients in a group
ractice provided much insight into the pattern of

mplementation processes, facilitators, and barriers
Table 3). However, three general findings emerged.
irst, physician group practices that invoked multiple,
utually reinforcing implementation policies and prac-

ices demonstrated greater use of diabetes strategies
han those that did not have such policies and prac-
ices. Practice 3, for example, combined an organiza-
ional mandate to adopt a flow sheet for diabetes care
ith extensive physician and nurse involvement in the
esign and implementation of the flow sheet, as well as
ducating both clinical and administrative staff before
mplementation. These strategies reinforced each
ther and promoted high levels of use of a diabetes

procedures and routinizing for implementing strategies for
s in North Carolina, 2001–2002

Practice
1Bio/low

Practice 6
Bio/low

Practice 3
Bio/high

Practice 4
Bio/high

- � � -
- - - -
- - - -
� �/- � -
� - �/- �
� - � -

� - � �
- � - -
� - - �/-
� - - �
�/- � - -
� �/- � �/-
� �/- � �/-
Secure Uncertain Secure Tenuous
- Uncertain - -
� Uncertain � -
� - Needed Needed
� � � Needed
� - - �
� � � Needed

adapting to one another in an effort to maximize the benefits of the

implemented, either spreads beyond its base of first users to become

tation; - � factor absent or not favorable; �/– � factor present but
ying
actice

5

vation

ce it is
trategy.
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Second, implementation of a diabetes strategy can be
acilitated by an innovation champion—“a charismatic
ndividual who throws his or her weight behind the
nnovation.”23 However, implementation also depends
n factors such as experience with related innovations,
ompatibility with existing information systems, and fit
ith the priorities and procedures of the larger organi-
ation in which the practice is embedded. At Practice 2,
here implementing frequent office visits focused on

eaching self-management of diabetes and nutritional
ounseling, experience with a related innovation,
moking cessation, gave the practice the confidence
hat diabetes counseling could work. For Practice 5,
iring a family nurse practitioner who was also a
ertified diabetes educator was an innovation that
acilitated the implementation of classes in diabetes
elf-management. One participant in the practice said,
The physician extender concept was new to the
ractice.”
Finally, even when a diabetes strategy is imple-
ented, the strategy may not be used often if members

f the organization, especially physicians, do not place
high importance on the problem or see benefit in the

olution. At Practices 4 and 6, for example, physician
cceptance was mixed, because “some physicians are
ore focused on diabetes than others.” Even among

hysicians who valued a diabetes strategy, some re-
orted inconsistent use due to pressures for productiv-

ty, inadequate reimbursement, or both. For example,
n interview participant in Practice 4 noted, “I’m
hallenged when I see 14 to 16 patients a day. The
hospital] administration is pushing for us to see 18
atients a day.” Similarly, a Practice 6 interview partic-

pant stated, “Keeping up is a challenge—remembering
ll of the stuff [that we are supposed to do].”

outinizing

outinizing an innovation depends on the continued
llocation of five types of resources: budgetary re-
ources, personnel resources, training programs, orga-
izational policies and procedures, and supply and
aintenance operations.29,32 Ongoing monitoring of

he use of a diabetes strategy also supports “routiniza-
ion” by signaling to targeted users the importance of
ontinued use of innovation and by providing perfor-
ance feedback, enabling users to adjust practice pat-

erns. Not all resource types are relevant to all innova-
ions, but the more resource types committed to
ustaining an innovation and the longer the duration of
hat commitment, the more “routinized” the innova-
ion becomes.29

These findings suggest that, in four of the six group
ractices (1, 2, 3, and 5), the tracer diabetes strategy
ad become routinized (Table 3). For example, in
ractice 1, use of the point-of-service device for mea-

uring HbA1c concentrations replaced the earlier prac- 6

42 American Journal of Preventive Medicine, Volume 33, Num
ice of sending blood samples to outside laboratories
or measuring blood glucose concentrations after fast-
ng or under normal conditions. Adequate reimburse-

ent obviated the need for Practice 1 to provide
ngoing budgetary support to provide the service. At
he same time, the practice continued to devote per-
onnel, training, and supply and maintenance re-
ources to support the diabetes strategy. Moreover,
ractice 1 made lasting changes in organizational pol-

cies and procedures for appointment scheduling, of-
ce workflow, and documentation. In contrast, Practice
has not yet committed the training resources needed

o promote widespread, routine performance of foot
xaminations. “There is a need for an in-service [train-
ng] to bring everyone into the loop,” said one inter-
iew participant. Moreover, Practice 4 has not adapted
ts organizational policies and procedures to sustain the
iabetes strategy. One interview participant remarked,
We need to put it in writing.” Another concurred, “A
tanding order would move it practice wide.” Practice 6
ffered a mixed picture. Organizational mandates and
outine monitoring supported routine use of the flow
heet on diabetes care. However, Practice 6 relied
eavily on a grant-funded clinical pharmacist to sup-
ort physician use of the diabetes strategy. It was
nclear whether Practice 6 would commit the necessary

nternal budgetary and personnel resources when the
rant funding ended.
Study results also suggested that the degree of routi-

ization depended in part on the dynamics and out-
omes of earlier stages. At Practice 2, for example, the
resence of an innovation champion facilitated imple-
entation of the diabetes strategy. Although not all

hysicians made use of this strategy, they continued to
ommit budgetary and personnel resources to support
t, because they believed in its value to patients and held
he innovation champion in high esteem. At Practice 3,
he tangible benefits perceived by physicians in restruc-
uring and redefining the innovation enhanced the
outinization of the diabetes strategy by increasing their
illingness to commit to the nursing staff time needed

o keep the flow sheet current. As one interview partic-
pant noted, “The flow sheet was very convenient from
he physicians’ perspective. They could find all the data
n diabetes care and patient progress on one sheet in
he chart.” In contrast, at Practice 4, a weak set of
mplementation policies and practices (e.g., little train-
ng, no monitoring, and no incentives) did little to
romote the acceptance and use of foot examinations.
onsequently, the group practice seemed unwilling to
ommit additional resources on an ongoing basis to
ake foot examinations a stable, routine activity in the

ractice. Using an innovation and routinization are
elated but distinct concepts. An innovation can be
oderately or even frequently used but only tenuously

outinized (e.g., flow sheet for diabetes care at Practice

). Likewise, an innovation can be moderately or even

ber 1S www.ajpm-online.net
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ittle used but highly routinized (e.g., flow sheet for
iabetes care at Practice 3).

onclusion

his study examined how primary care practices adopt
nd implement evidence-based diabetes management
trategies under outside the supportive context of a
uality improvement collaborative or a randomized
ontrolled trial. These findings, with respect to adop-
ion processes, although not surprising, underscore the
ersistent challenges of translating research into every-
ay clinical practice. Primary care providers can work

ong hours at a busy pace with relatively lean staffing.
roviders have little time to keep up with the literature,
earch for evidence-based interventions, or engage in
ollective deliberation about the appropriateness and
easibility of new diabetes management strategies. Pro-
iders in this study learned about new diabetes man-
gement strategies primarily through traditional infor-
ation sources (e.g., medical journals, professional

ssociations, and other colleagues), but they did not
ystematically scan these sources on a routine basis.

oreover, they did not employ a set of explicit decision
riteria or a structured assessment process in making
doption decisions. As a result, they sometimes under-
stimated the cost of installation and maintenance, the
ifficulty of implementation, and the ease of use of the
iabetes management strategies they considered.
These findings suggest that policymakers, health

lans, and others seeking to promote evidence-based
iabetes care in primary care settings must develop
ore effective ways to disseminate information, tools,

nd programs to support primary care providers. Sev-
ral of the providers in this study pointed to a stack of
edical journals sitting in their offices, noting that they
ere “a little behind” in keeping up with the literature.
ome noted that they found the ADA guidelines too
ong, too complex, or too impractical for use with their
wn patients. We can only speculate whether scientific

ournals, professional associations, and health plans
ave become more adept in recent years at packaging
nd delivering evidence-based information and strate-
ies. We suspect, however, that we would hear the same
oncerns from primary care providers if we were to
epeat this study today. Beyond simply getting informa-
ion and tools in the hands of primary care providers in

more timely and effective manner, proponents of
vidence-based diabetes care could help providers
ake more informed adoption decisions by providing

xplicit guidance about the factors they should keep in
ind when considering a new diabetes management

trategy (e.g., compatibility, complexity, cost, and risk).
With respect to implementation processes, these

ndings suggest that putting new diabetes management
trategies into practice often entails mutual adaptation

f the innovation and the organization. This is espe- g

uly 2007
ially true for diabetes management strategies that
equire specialized training, resource allocation, and
dministrative coordination. Primary care practices
hat participate in quality improvement collaboratives
ain a keen appreciation of the importance of imple-
enting mutually reinforcing changes in organiza-

ional staffing, work flow, communication patterns, and
ewards. For primary care practices implementing dia-
etes management strategies on their own, this appre-
iation is most likely gained the hard way: through trial
nd error. Again, proponents of evidence-based diabe-
es care could help providers by highlighting the orga-
izational supports that are necessary to promote im-
lementation and sustain use.
It is important to note that well-known frameworks

or conceptualizing innovation adoption also ignore or
nderemphasize organizational aspects of implementa-
ion. Rogers’s diffusion of innovation model,23 for
xample, assumes that (1) individuals can make auton-
mous choices to adopt or not adopt the innovation,
2) putting the innovation into place and using it does
ot impose heavy coordination demands on intended
sers, and (3) obtaining successful outcomes does not
epend on collective innovation use (i.e., individuals
enefit from innovation use regardless of whether
thers also use the innovation). Although these condi-
ions might hold for some diabetes management strat-
gies, they do not hold for others (e.g., disease regis-
ries). For complex, multifaceted strategies, Klein and
orra’s innovation implementation model21, 31 and
ther models from the field of organization science
ay prove more realistic and useful.
Case study methods are well suited for studying

mplementation processes, which tend to be fluid,
onlinear, and context sensitive.19,33,34 In addition to
ermitting in-depth analysis of individual cases, case
tudy methods offer analytic strategies for systematically
omparing patterns observed across cases.19 Although
ase studies are useful for gaining insight into the
omplexities and dynamics of action in everyday con-
ext, they do not provide a strong foundation for
eneralizing from observed samples to unobserved
opulations. Study designs involving statistical sam-
ling strategies and larger sample sizes would be nec-
ssary to establish the range and limits within which
hese study findings apply.

The finding that adoption and implementation pro-
esses did not vary in any discernable way with the type
f diabetes management strategy or prevalence of
iabetes among group practice patients could reflect
easurement error, small sample size, or selection bias.
Alternatively, it is possible that adoption and imple-
entation processes depend more on other innovation

r adopter characteristics, such as whether a diabetes
anagement strategy can be implemented by individ-

als acting independently or the size of the physician

roup practice.
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UNC Collaboratively Manag

Thank you for allowing us to visit [insert group practice n
adopts and implements new strategies or protocols when
listed [insert best practice] first among the strategies and
patients.  Please take a few minutes to answer the follow
our time together during our upcoming visit.

If you have questions regarding the questions on this sur
completed survey to ____________________ by______

1. Please describe the size and staffing mix of your 

(a) Number of physician FTEs

(b) Number of physician assistant FTEs

(c) Number of nurse FTEs

(d) Number of non-clinical staff FTEs

(e) Number of other FTEs (please specify: _____

2. What percentage of patients in your practice belo

< 5% 5-10% 11-25%

3. In general, are decisions to adopt new strategies 
physicians or by the group as a whole? (check 

By individuals By the gro

4. In a recent survey, Dr. _________ indicated that y
provide a more detailed description of [best practi
efficient. Please include in the Federal Express en
documents) that describe your use of the [best pr

Please focus on the [best practice] as you answer th

5. How long ago did your group practice decide to a

Less than 1 year ago 1 – 2 year

6. Has [insert group practice name] fully implemente

No Expected date of full implementa

Yes Date of full implementation

7. What is the current extent of use of the strategy o

(a) Number of current physician users

(b) Number of expected physician users 

Appendix A 
ing the Public’s Health Project

ame] on [insert date] to understand how your group practice 
 caring for diabetes patients.  In your completed survey you
 protocols you employed when caring for your diabetic
ing questions. Your answers will help us make the most of 

vey, feel free to contact ___________. Please fax your
_. Thank you for your assistance.

group practice
FTEs

___________________________)

ng to managed care plans? (check one)

26-50% > 50% Unsure

or protocols for diabetes patients made by individual
one)

up Varies

our group practice [identify best practice]. Please 
ce]. This information will help make our site visit more 
velope any written materials (e.g., forms, protocols, or 

actice].

e questions below.

dopt the strategy or protocol? (check one)

s ago More than 2 years ago 

d the strategy or protocol?  (check one)

tion (month and year)

(month and year)

r protocol in your group practice?

Number

Page 1 of 3
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(c) Number of current physician assistant users 

(d) Number of expected physician assistant users

(e) Number of current nurse users

(f) Number of expected nurse users

(g) Number of current non-clinical staff users

(h) Number of expected non-clinical users 

8. Please identify the benefits that your group expected from the [best practice] and the extent to which the [best
practice] has delivered those benefits.

Not at All 
To Some

Extent
To a Great

Extent
Don’t Know
or Too Early

1 2 3 4 5 DK

Expected Benefit
(please write-in as many benefits as you need)

Extent to Which Benefit Delivered
(Please use the scale above)

(a) 1 2 3 4 5 DK

(b) 1 2 3 4 5 DK

(c) 1 2 3 4 5 DK

(d) 1 2 3 4 5 DK

(e) 1 2 3 4 5 DK

9. Has your group practice investigated how much it cost to implement the [best practice]?

No Any reason why?

Yes What did you do?

What did you find?

10. Has your group practice assessed the impact of the [best practice] on key intended benefits such as patient
outcomes, patient satisfaction, employee productivity, or the like? 

No Any reason why?

Yes What did you do?

What did you find?

Page 2 of 3
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During our visit we would like to complete 3-4 key informant interviews (each approximately 30 minutes long) with
members of your practice who are instrumental in the adoption and/or implementation of the [insert best practice] to 
help us learn more about how strategy/protocol is adopted, implemented and institutionalized.  Please identify by
name those staff members who have detailed knowledge about the [best practice] that you just described.

Administrative Staff 

Name Phone:

Clinical Staff (both physician and non-physician)

Name Phone:

Thank You!

Key Informant Interview for SIP 17-00 
“A Model for Collaboratively Managing the Public’s Health”

Adoption of Strategies or Protocols to Improve Care 

1. In general how do you make decisions about the adoption of new technology or new practices for managing the 
care of your diabetes patients?

2. Could you tell me about the history of your decision to adopt the [best practice]? For example, what was the 
source of the idea and what were the key events that led to the decision to adopt?

3. What were some of the driving factors that led your practice to adopt the [best practice]?

NOTE TO INTERVIEWER. Did he or she mention…     (check all that apply)

New evidence 

Changes in physician expectations about state-of-the-art care?

Changes in patient expectations about state-of-the-art care?

Changes in reimbursement policies?

Changes in regulations?

Appendix B 

Page 3 of 3
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4. What types of information or evidence do you (or the group) consider when making decisions to change your
practice in treating diabetes patients?

NOTE TO INTERVIEWER. Did he or she mention…   (check all that apply)

Recommendations by respected colleague or opinion leader
Consensus of practice partners
Reported research study in the literature (evidence based)
Promulgated care guidelines by a respected source
Research study of own patients
Recommendation by professional organization
Recommendation by managed care organization
Own practice experience

5. What role, if any, did your patients play in your awareness of or decision to adopt the [best practice]?

6. What were some concerns or anticipated problems that your practice considered in making the decision to adopt 
the [best practice]?

NOTE TO INTERVIEWER. Did he or she mention…

Effectiveness of best practice under “real life” conditions?

Cost of acquiring or implementing best practice?

Ease of use?

Acceptability by physicians and clinical staff? 

Acceptability by patients?

Adequacy of existing infrastructure and human resources?

Feasibility or ease of reimbursement?

Implementation of Strategies or Protocols to Improve Care

7. How did your practice implement the [best practice]? For example, what key events took place in the 
implementation phase?

NOTE TO INTERVIEWER. Probe for: 
Detailed assessment and planning (e.g., infrastructure adequacy, training needs, timing, user support
services)
Pilot testing
Staff involvement
Training/education (initial and ongoing)
Monitoring implementation activities
Parallel systems of care during transition

8.  What challenges arose in implementing the [best practice]?

NOTE TO INTERVIEWER. Did he or she mention…    (check all that apply)

Poor acceptability by physicians and clinical staff?

Poor acceptability by patients?

Insufficient financial resources?

Inadequate infrastructure or human resources?

Misaligned reward and compensation systems?

Incompatibility with other organizational goals or programs?

Changes in reimbursement rates or policies?

Physical environmental constraints (e.g. lack of space)? 

Page 2 of 3
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9. What factors supported the implementation of the [best practice]?

NOTE TO INTERVIEWER. Did he or she mention…    (check all that apply)

Influence of the champion?

Personal or organizational experience with innovation?

Sufficient financial resources?

Aligned reward and compensation systems?

Well planned implementation approach?

Involvement of end users in implementation planning and execution?

Fit with other organizational goals or programs?

Changes in reimbursement rates or policies?

Institutionalization of Strategies or Protocols for Improving Care

10.  Is the [best practice] a routine and accepted part of the way diabetes care is done in your group practice?

a. If not, why do you think that is the case? 

b. If so, what changes have had to make in your practice in order to make the [best practice] a routine and
accepted part of the way diabetes care is done?

NOTE TO INTERVIEWER. Did he or she mention…  (check all that apply)

Changes in staffing

Changes in training and user support

Changes in information systems

Changes in policies (including reward and compensation systems)

Changes in relationships with other organizations

Lessons Learned

11. Did your practice learn any important lessons from its decision to adopt and implement the [best practice]? If so, 
does your organization [group] do things differently now?

12. Is there anything else that we ought to know about how your practice adopted and implemented the [best
practice]? Did we miss anything?

Thank you for your time.

INTERVIEWER ______________________________

KEY INFORMANT ______________________________
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