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Tailoring Implementation Strategies for
Cardiovascular Disease Risk Calculator Adoption in
Primary Care Clinics

Laura-Mae Baldwin, MD, MPH, Leah Tuzzio, MPH, Allison M. Cole, MD, MPH,
Erika Holden, BA, Jennifer A. Powell, MPH, MBA, and
Michael L. Parchman, MD, MPH

Introduction: When implementing interventions in primary care, tailoring implementation strategies to
practice barriers can be effective, but additional work is needed to understand how to best select these
strategies. This study sought to identify clinicians’ contributions to the process of tailoring implementa-
tion strategies to barriers in clinical settings.

Methods: We conducted a modified nominal group exercise involving 8 implementation scientists and
26 primary care clinicians in the WWAMI region Practice and Research Network. Each group identified
implementation strategies it felt would best address barriers to using a cardiovascular disease (CVD) risk
calculator previously identified across 44 primary care clinics from the Healthy Hearts Northwest pragmatic
trial (2015 to 2018). These barriers had been mapped beforehand to the Consolidated Framework for
Implementation Research (CFIR) domains. We examined similarities and differences in the strategies that
30% or more of each group identified (agreed-on strategies) for each barrier and for barriers in each CFIR
domain. We used the results to demonstrate how strategies might be tailored to individual clinics.

Results: Clinicians selected 23 implementation strategies to address 1 or more of the 13 barriers;
implementation scientists selected 35. The 2 groups agreed on at least 1 strategy for barriers in each
CFIR domain: Inner Setting, Outer Setting, Intervention Characteristics, Characteristics of Individuals,
and Process. Conducting local needs assessment and assessing for readiness/identifying barriers
and facilitators were the 2 most common implementation strategies chosen only by clinicians.

Conclusions: Clinician stakeholders identified implementation strategies that augmented those cho-
sen by implementation scientists, suggesting that codesign of implementation processes between imple-
mentation scientists and clinicians may strengthen the process of tailoring strategies to overcome
implementation barriers. ( J Am Board Fam Med 2022;35:1143–1155.)

Keywords: Cardiology, Cardiovascular Diseases, Decision Support Tools, Implementation Science, Needs

Assessment, Primary Health Care, Quality Improvement, Stakeholder Participation

Introduction
Accelerating the adoption of evidence-based inter-
ventions (EBIs) into practice is critical to improving
individual and population health. Over the past 2
decades, there has been limited implementation of

health interventions1–3 critical to improving population
health. Cardiovascular disease (CVD), responsible for
the greatest morbidity and mortality across the US,4

fits the profile of having multiple EBIs that support its
prevention yet are inadequately implemented.5,6 The
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AHA’s Million Hearts Initiative has worked since
2012 to support implementation of critical EBIs that
could substantially decrease CVDmorbidity and mor-
tality – tobacco control, hypertension detection and
management, cholesterol management and aspirin
(ABCS).7 However, this longstanding national initia-
tive has not met its ABCS targets, with only about half
of those with hypertension having controlled blood
pressure and just over half (54.5%) of those who qual-
ify for statins using them.8 Effective implementation
of EBIs such as these within clinical practice requires a
level of quality improvement capacity that to this point
has been out of reach of many smaller primary care
clinics.9,10

The Agency for Health care Research and
Quality addressed this challenge head-on with its
EvidenceNow initiative, which funded 7 coopera-
tives nationally to test different strategies to support
small- and medium-sized primary care clinics in
integrating evidence-based approaches to reduce their
patients’ CVD risk.11 Healthy Hearts Northwest
(H2N), 1 of the 7 cooperatives, sought to increase use
of a CVD risk calculator to inform recommendations
for lifestyle changes and/or cholesterol lowering medi-
cations (eg, statins) for prevention of CVD using an
evidence-based implementation strategy, virtual edu-
cational outreach visits with prescribers and staff.12,13

A CVD risk calculator uses commonly available de-
mographic and clinical information (eg, age, sex, total
and HDL cholesterol) to estimate an individual’s risk
of cardiovascular disease over a specified time period,
typically 10years. Health care providers can use a
CVD risk calculator as a tool to determine whether
interventions such as statins might help prevent car-
diovascular disease for an individual in their practice.
Using notes taken during the educational outreach
visits, the H2N study team identified barriers to the
use of a CVD risk calculator.14 These barriers were
present at multiple levels—clinic, provider, patient,
and technology—suggesting that implementation
strategies beyond educational outreach may be
needed to effect practice change.

Implementation strategies are methods or tech-
niques used to enhance the adoption, implementa-
tion, and sustainability of a clinical program or
practice.15 Tailoring implementation strategies,
defined as selecting those strategies or a combination
of strategies to address the unique needs of or bar-
riers to the implementation efforts, has received
increasing attention in the literature,16–20 including 2
Cochrane reviews.21,22 The latest Cochrane review

concluded that tailored strategies can be effective,
but that additional work is needed to understand
how to best select tailored strategies for implement-
ing interventions.

Several approaches for tailoring implementation
strategies have been proposed,17,23 such as Intervention
Mapping,24 concept mapping,25 conjoint analysis,26 and
system dynamics modeling.27 Although most of these
approaches incorporate some stakeholder inputs,
they usually involve a complex and iterative imple-
mentation scientist-driven process of tailoring and
selecting implementation strategies that may not be
feasible or practical for implementing evidence into
primary care. We were interested in identifying the
unique contribution that clinicians might add to the
process of selecting implementation strategies to
address specific barriers in primary care settings. To
accomplish this, we used barriers previously identi-
fied during the H2N educational outreach visits14 to
integrate the expertise of both clinicians and imple-
mentation scientists in the development of a more
pragmatic tailored approach to implementing use of
a CVD risk calculator in primary care clinics.
Through this work, we hoped to help close the divide
between the science and the practice of implementa-
tion in real-world primary care settings and bring
clinicians’ perspectives to tailoring implementation
of interventions into practice.

Methods
Our research team conducted a modified nominal
group exercise involving a group of implementation
scientists and a group of primary care clinicians.
Each group identified the implementation strat-
egies that it felt would best address the previously
identified barriers that H2N clinics reported to
using a CVD risk calculator, then synthesized the
exercise results (Figure 1).

Setting

TheHealthy Hearts Northwest (H2N) pragmatic trial
was conducted between 2015 and 2018 across 209 pri-
mary care clinics with 10 or fewer full-time equivalent
family medicine or general internal medicine pro-
viders in urban and rural settings across Washington,
Oregon, and Idaho. The study protocol and findings
have been previously published.12,28 Briefly, the study
tested different combinations of implementation
strategies to increase quality improvement capacity
and practice performance on the 4 ABCS of heart
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disease prevention: Aspirin use by high-risk individu-
als, Blood pressure control, Cholesterol manage-
ment, and Smoking cessation. A 2-by-2 factorial
design was used to compare the effectiveness of add-
ing educational outreach visits and/or shared learning
opportunities to practice facilitation. Clinics (104)
were randomized to the educational outreach inter-
vention focused on promoting routine use of a CVD
risk calculator; 44 clinics participated.13 The majority
of participating clinics were located in urban areas
(61.4%), were family medicine specialty-focused
(84.1%), and were either independently owned
(38.6%) or owned by health or hospital systems
(43.2%). Trained physicians conducted 30-minute
interactive webinars or telephone calls with clinical
care teams (eg, clinicians, pharmacists, medical assis-
tants) within these 44 participating primary care clin-
ics. The interaction focused on eliciting current
practices and attitudes toward CVD risk calculation,
as well as actual or anticipated barriers to using a
CVD risk calculator, and on identifying specific strat-
egies to overcome those barriers. After conducting a
visit, the physician recorded field notes describing
each clinic’s experiences with CVD risk calculation,
including factors that participants reported as influ-
encing their ability to use a CVD risk calculator.

Identification of Barriers and Matching Barriers to

CFIR Domains

The H2N study team previously reported the bar-
riers to CVD risk calculator use, then aligned these
barriers with 1 or more Consolidated Framework
for Implementation Research (CFIR) domains.14

The CFIR includes multiple constructs within 5
domains (Inner Setting, Outer Setting, Intervention
Characteristics, Characteristics of Individuals, and
Process), and can be used to describe barriers and
facilitators while preparing for implementation of an
evidence-based intervention.29 Briefly, 2 study team
members (LT, EH) analyzed the field notes from the
visits and used an inductive open coding approach in
which codes describing barriers to CVD risk calcula-
tor use emerged from the data. The team identified
13 different types of implementation barriers
reported by the clinical teams (eg, time constraints
for clinicians/staff, concerns about variation in results
from different risk calculators, patient inability or
willingness to pay for statin medications, lack of buy-
in by staff or providers, lack of trust in guidelines).
All 5 CFIR domains were represented by the 13
implementation barriers.

Modified Nominal Group Exercise

We invited the 8 implementation scientists who pub-
lished the Expert Recommendations for Implementing
Change (ERIC) study that compiled and refined 73
implementation strategies to participate in an online
exercise to match implementation strategies to the
H2N study’s 13 identified barriers; 6 participated. The
twenty-six primary care clinicians (largely family physi-
cians with a few pharmacists and behavioral health pro-
fessionals) attending theWWAMI region Practice and
Research Network’s (WPRN’s) annual conference in
spring 2018 participated in a 45-minute, in-person
exercise similar to the online exercise. TheWPRN is a
primary care practice-based research network with

Figure 1. Overview of methods supporting this study.

CFIR = Consolidated Framework for Implementation Research
ERIC = Expert Recommendations for Implementing Change

Step 1
•Conduct of educational outreach visit (EOV) intervention

Step 2
•Analysis of EOV educators' field notes to identify implementation barriers

Step 3
•Alignment of implementation barriers with CFIR domains

Step 4
•Conduct of nominal group exercise to map ERIC implementation strategies with 
barriers (online with implementation scientists and in-person with clinicians)

Step 5
•Analysis of nominal group exercise output
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clinical organizations in Washington, Wyoming,
Alaska, Montana, and Idaho (WWAMI). These clini-
cians represent clinical organizations that are members
of the WPRN, and are knowledgeable about their
organizations’ clinics, their operations, and the care
that they offer. The clinicians were not required to be
familiar with the ERIC implementation strategies.
Neither the implementation scientists nor the primary
care clinicians were involved in the H2N study. Their
input was based on their general experience of imple-
mentation science and clinical practice.

We provided both the implementation scientist
and the primary care clinician participants a list of
the 13 previously identified barriers to using a
CVD risk calculator and the barrier definitions,14 as
well as a list of the 73 implementation strategies
with their published definitions from the ERIC
project.30 We asked each person to identify the top
5 implementation strategies that they felt would be
most effective in addressing or overcoming the
identified barriers to using a CVD risk calculator.
Implementation strategies could be selected more
than once across the 13 implementation barriers.

Analysis

Based on the individual group results, our research
team compiled a matrix that mapped strategies that
the implementation scientists and clinicians chose
for individual barriers. In the matrix we indicated
when 2 or more of the 6 implementation science
experts (30%1) and the same proportion of the 26
primary care clinicians (30%1) matched a strategy
to each of the 13 barriers. We also identified
whether there were agreed-on strategies that 30%
or more of both implementation science experts
and clinicians chose for each barrier. Based on the
previously published mapping of the barriers to
CFIR domains (Inner Setting, Outer Setting,
Intervention Characteristics, Characteristics of
Individuals, and Process), we compared which
implementation strategies were chosen to address
CFIR-based barrier categories by both implemen-
tation science experts and clinicians, by implemen-
tation science experts only, and by clinicians only.
Next we listed the combinations of barrier types
identified by the 42 H2N clinics reporting barriers.
Using these barrier combinations, we drew from
the agreed-on implementation strategies chosen by
both groups to develop examples of how strategies
could be tailored to individual clinics based on the

CFIR domains where barriers exist within each
clinic.

Results
Overall, clinicians and implementation scientists
identified 39 of the 73 ERIC strategies as agreed-
on strategies that would be most effective in
addressing 1 or more of the 13 barriers to imple-
menting the CVD risk calculator. Implementation
scientists identified more agreed-on strategies (35)
than clinicians (23). There was agreement between
clinicians and implementation scientists on at least
1 strategy that they thought would be effective for
10 of the 13 barriers (Table 1). The 3 barriers
where there was no agreement on a strategy were
time constraints to using the calculator, a percep-
tion that the clinic had a limited population at risk
for CVD, and thus did not justify using the calcula-
tor, and concerns that different calculators gave dif-
ferent results.

Clinicians and implementation scientists agreed
on at least 1 strategy for all 5 of the CFIR domains
represented by these barriers (Table 2). For barriers
represented by the CFIR Inner Setting domain,
clinicians and implementation scientists agreed on
13 implementation strategies. For barriers repre-
sented by the Outer Setting and Intervention
Characteristics domains, clinicians and implemen-
tation scientists agreed on 4 implementation strat-
egies each. Clinicians and implementation scientists
agreed on 3 implementation strategies for the
Process domain, and only 2 strategies for the
Characteristics of Individuals domain.

A number of strategies were chosen only by
implementation scientists, the most common being
facilitation (Table 2). Four strategies were chosen by
clinicians but not implementation scientists: conduct
local needs assessment, assess for readiness and identify
barriers and facilitators, make training dynamic, and
fund and contract for clinical innovation.

There were 15 different combinations of CFIR-
based barrier types (Table 3) across the 42 clinics
that reported at least 1 barrier. Inner setting bar-
riers were the most common, followed by barriers
related to the Intervention Characteristics. Four of
the clinics had barriers in all 5 CFIR domains; 10
clinics had barriers in 4 of the domains; and 13 clin-
ics had barriers across 3 domains.

Figure 2 uses the results of the nominal group
exercise to hypothetically show how an example

1146 JABFM November–December 2022 Vol. 35 No. 6 http://www.jabfm.org

 on 9 M
ay 2025 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2022.210449R

1 on 2 D
ecem

ber 2022. D
ow

nloaded from
 

http://www.jabfm.org/


T
ab
le

1
.
A
gr
ee
d
-U
p
o
n
E
R
IC

Im
p
le
m
en
ta
ti
o
n
St
ra
te
gi
es

fo
r
In
d
iv
id
u
al

B
ar
ri
er
s
to

Im
p
le
m
en
ti
n
g
th
e
C
ar
d
io
va
sc
u
la
r
D
is
ea
se

R
is
k
C
al
cu
la
to
r

B
ar
ri
er
s
to

Im
pl
em

en
ta
tio

n

Su
bs
et

of
E
R
IC

Im
pl
em

en
ta
tio

n
St
ra
te
gi
es

A
cc
es
s
to

C
al
cu
la
to
r1

W
or
kfl

ow
2

C
lin

ic
al

C
ha
m
pi
on

T
ea
m

C
om

m
un

ic
at
io
n

T
im

e3
C
al
cu
la
to
r

T
ra
in
in
g

T
ru
st
in

gu
id
el
in
es

4
P
at
ie
nt

po
pu

la
tio

n5
P
at
ie
nt

Fe
ar
s6

C
os
tt
o

P
at
ie
nt
s7

V
ar
ia
tio

ns
in

C
al
cu
la
to
r
R
es
ul
ts
8

B
uy

-
in

St
af
fi
ng

9

A
ss
es
s
fo
r
re
ad
in
es
s
an
d

id
en

tif
y
ba
rr
ie
rs

an
d

fa
ci
lit
at
or
s

C
C

D
ev
el
op

a
fo
rm

al
im

pl
em

en
ta
tio

n
bl
ue
pr
in
t

IS
&
C

C
on

du
ct

lo
ca
ln

ee
ds

as
se
ss
m
en

t
C

C
C

O
bt
ai
n
an
d
us
e
pa
tie

nt
s/

co
ns
um

er
s
an
d
fa
m
ily

fe
ed
ba
ck

IS
&
C

IS
&
C

Fa
ci
lit
at
io
n

IS
IS

IS
IS

IS
IS

IS
IS

IS

P
ro
vi
de

lo
ca
lt
ec
hn

ic
al

as
si
st
an
ce

IS
&
C

C

T
ai
lo
r
st
ra
te
gi
es

IS
C

P
ro
m
ot
e
ad
ap
ta
bi
lit
y

IS
IS

IS
&
C

U
se

da
ta

ex
pe
rt
s

IS
IS

Id
en

tif
y
an
d
pr
ep
ar
e

ch
am

pi
on

s
IS
&
C

C
C

IS
IS

IS
IS
&
C

IS

O
rg
an
iz
e
cl
in
ic
ia
n

im
pl
em

en
ta
tio

n
te
am

m
ee
tin

gs

IS
&
C

C

R
ec
ru
it,

de
si
gn

at
e,
an
d
tr
ai
n

fo
r
le
ad
er
sh
ip

IS

In
fo
rm

lo
ca
lo

pi
ni
on

le
ad
er
s

IS
IS

IS

B
ui
ld

a
co
al
iti
on

C
IS

Id
en

tif
y
ea
rl
y
ad
op

te
rs

IS
&
C

IS

C
on

du
ct

lo
ca
lc
on

se
ns
us

di
sc
us
si
on

s
IS

IS
C

IS

C
ap
tu
re

an
d
sh
ar
e
lo
ca
l

kn
ow

le
dg

e
IS

M
od

el
an
d
si
m
ul
at
e
ch
an
ge

IS
C

IS

V
is
it
ot
he

r
si
te
s

IS
IS

C
on
tin

ue
d

doi: 10.3122/jabfm.2022.210449R1 Cardiovascular Disease Risk Calculator Adoption 1147

 on 9 M
ay 2025 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2022.210449R

1 on 2 D
ecem

ber 2022. D
ow

nloaded from
 

http://www.jabfm.org/


T
ab
le

1
.
C
o
n
ti
n
u
ed

B
ar
ri
er
s
to

Im
pl
em

en
ta
tio

n

Su
bs
et

of
E
R
IC

Im
pl
em

en
ta
tio

n
St
ra
te
gi
es

A
cc
es
s
to

C
al
cu
la
to
r1

W
or
kfl

ow
2

C
lin

ic
al

C
ha
m
pi
on

T
ea
m

C
om

m
un

ic
at
io
n

T
im

e3
C
al
cu
la
to
r

T
ra
in
in
g

T
ru
st
in

gu
id
el
in
es

4
P
at
ie
nt

po
pu

la
tio

n5
P
at
ie
nt

Fe
ar
s6

C
os
tt
o

P
at
ie
nt
s7

V
ar
ia
tio

ns
in

C
al
cu
la
to
r
R
es
ul
ts
8

B
uy

-
in

St
af
fi
ng

9

C
on

du
ct

on
go

in
g
tr
ai
ni
ng

C
IS

P
ro
vi
de

on
go

in
g
co
ns
ul
ta
tio

n
IS

D
ev
el
op

ed
uc
at
io
na
lm

at
er
ia
ls

IS
IS
&
C

IS

M
ak
e
tr
ai
ni
ng

dy
na
m
ic

C

D
is
tr
ib
ut
e
ed
uc
at
io
na
l

m
at
er
ia
ls

IS
IS

C
on

du
ct

ed
uc
at
io
na
lm

ee
tin

gs
IS
&
C

C
C

C
IS

C

C
on

du
ct

ed
uc
at
io
na
lo

ut
re
ac
h

vi
si
ts

IS

Sh
ad
ow

ot
he

r
ex
pe
rt
s

IS

Fa
ci
lit
at
e
re
la
y
of

cl
in
ic
al
da
ta

to
pr
ov
id
er
s

IS
IS

R
ev
is
e
pr
of
es
si
on

al
ro
le
s

IS
IS
&
C

In
vo
lv
e
pa
tie

nt
s/
co
ns
um

er
s

an
d
fa
m
ily

m
em

be
rs

IS
IS
&
C

IS
&
C

In
te
rv
en

e
w
ith

pa
tie

nt
s/

co
ns
um

er
s
to

en
ha
nc
e

up
ta
ke

an
d
ad
he

re
nc
e

IS
IS

P
re
pa
re

pa
tie

nt
s/
co
ns
um

er
s
to

be
ac
tiv

e
pa
rt
ic
ip
an
ts

C
IS

IS
&
C

Fu
nd

an
d
co
nt
ra
ct

fo
r
th
e

cl
in
ic
al
in
no

va
tio

n
C

A
cc
es
s
ne

w
fu
nd

in
g

IS
IS

C
on
tin

ue
d

1148 JABFM November–December 2022 Vol. 35 No. 6 http://www.jabfm.org

 on 9 M
ay 2025 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2022.210449R

1 on 2 D
ecem

ber 2022. D
ow

nloaded from
 

http://www.jabfm.org/


T
ab
le

1
.
C
o
n
ti
n
u
ed

B
ar
ri
er
s
to

Im
pl
em

en
ta
tio

n

Su
bs
et

of
E
R
IC

Im
pl
em

en
ta
tio

n
St
ra
te
gi
es

A
cc
es
s
to

C
al
cu
la
to
r1

W
or
kfl

ow
2

C
lin

ic
al

C
ha
m
pi
on

T
ea
m

C
om

m
un

ic
at
io
n

T
im

e3
C
al
cu
la
to
r

T
ra
in
in
g

T
ru
st
in

gu
id
el
in
es

4
P
at
ie
nt

po
pu

la
tio

n5
P
at
ie
nt

Fe
ar
s6

C
os
tt
o

P
at
ie
nt
s7

V
ar
ia
tio

ns
in

C
al
cu
la
to
r
R
es
ul
ts
8

B
uy

-
in

St
af
fi
ng

9

P
la
ce

in
no

va
tio

n
on

fe
e
fo
r

se
rv
ic
e
lis
ts
/f
or
m
ul
ar
ie
s

IS

A
lte

r
in
ce
nt
iv
e/
al
lo
w
an
ce

st
ru
ct
ur
es

IS

A
lte

r
pa
tie

nt
/c
on

su
m
er

fe
es

IS
&
C

U
se

ot
he

r
pa
ym

en
ts
ch
em

es
IS

C
ha
ng

e
re
co
rd

sy
st
em

s
IS
&
C

A
bb

re
vi
at
io
ns
:E

R
IC

,E
xp
er
t
R
ec
om

m
en

da
tio

ns
fo
r
Im

pl
em

en
tin

g
C
ha
ng

e;
C
,E

R
IC

st
ra
te
gi
es

ag
re
ed

up
on

by
C

on
ly
;I
S&

C
,E

R
IC

st
ra
te
gi
es

ag
re
ed

up
on

by
bo

th
im

pl
em

en
ta
tio

n
sc
ie
nt
is
ts

(I
S)

an
d
cl
in
ic
ia
ns

(C
);
IS
,

E
R
IC

st
ra
te
gi
es

ag
re
ed

up
on

by
IS

on
ly
.

1 A
cc
es
si
bi
lit
y
to

ri
sk

ca
lc
ul
at
or
/e
le
ct
ro
ni
c
he

al
th

re
co
rd

in
te
gr
at
io
n.

2 D
oc
um

en
te
d
w
or
kfl

ow
.

3 T
im

e
co
ns
tr
ai
nt
s.

4 T
ru
st
in

gu
id
el
in
es

(b
y
cl
in
ic
ia
ns
).

5 P
at
ie
nt

po
pu

la
tio

n
(i.
e.
,p

er
ce
iv
ed

lim
ite

d
po

pu
la
tio

n
at

ri
sk

fo
r
ca
rd
io
va
sc
ul
ar

di
se
as
e)
.

6 P
at
ie
nt

fe
ar
s
(e
.g
.,
st
at
in

si
de

ef
fe
ct
s)
.

7 P
at
ie
nt

is
su
es

w
ith

co
st
s
of

m
ed
ic
at
io
ns
.

8 R
es
ul
ts
va
ry

by
ca
lc
ul
at
or
.

9 S
ta
ffi
ng

is
su
es
.

doi: 10.3122/jabfm.2022.210449R1 Cardiovascular Disease Risk Calculator Adoption 1149

 on 9 M
ay 2025 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2022.210449R

1 on 2 D
ecem

ber 2022. D
ow

nloaded from
 

http://www.jabfm.org/


Table 2. Agreed-Upon ERIC Implementation Strategies for Barriers to Implementation by 5 CFIR Domains

Barriers categorized into CFIR Domains

ERIC Strategies
Inner

Setting1
Outer
Setting2

Intervention
Characteristic3

Characteristics of
Individuals4 Process5

Assess for readiness and identify barriers and facilitators C C C
Develop a formal implementation blueprint IS&C IS&C
Conduct local needs assessment C C C
Obtain and use patients/consumers and family feedback IS&C
Facilitation IS IS IS IS IS
Provide local technical assistance IS&C C
Tailor strategies IS&C
Promote adaptability IS&C
Use data experts IS IS
Identify and prepare champions IS&C IS&C IS&C IS&C
Organize clinician implementation team meetings IS&C C
Recruit, designate, and train for leadership IS IS
Inform local opinion leaders IS IS IS IS
Build a coalition IS&C IS IS C
Identify early adopters IS&C IS IS&C
Conduct local consensus discussions IS IS&C IS
Capture and share local knowledge IS
Model and simulate change IS&C IS
Visit other sites IS
Conduct ongoing training IS&C IS
Provide ongoing consultation IS IS
Develop educational materials IS IS&C IS
Make training dynamic C C
Distribute educational materials IS IS IS
Conduct educational meetings IS&C C IS&C IS&C
Conduct educational outreach visits IS IS
Shadow other experts IS
Facilitate relay of clinical data to providers IS IS
Revise professional roles IS&C
Involve patients/consumers and family members IS&C IS
Intervene with patients/consumers to enhance uptake and
adherence

IS IS IS IS

Prepare patients/consumers to be active participants C IS&C IS
Fund and contract for the clinical innovation C
Access new funding IS IS
Place innovation on fee for service lists/formularies IS
Alter incentive/allowance structures IS
Alter patient/consumer fees IS&C
Use other payment schemes IS
Change record systems IS&C

Abbreviations: CFIR, Consolidated Framework for Implementation Research; ERIC, Expert Recommendations for Implementing
Change; C, ERIC strategies agreed upon by C only; IS&C, ERIC strategies agreed upon by both implementation scientists (IS) and
clinicians (C); IS, ERIC strategies agreed upon by IS only.
1Inner Setting barriers: time constraints, accessibility to risk calculator/electronic health record integration, buy-in, documented
workflow, calculator training, staffing issues, clinical champion, team communication.
2Outer Setting barriers: patient fears (e.g., statin side effects), patient issues with costs of medications.
3Intervention Characteristics barriers: buy-in, trust in guidelines (by clinicians), patient population (i.e., perceived limited population
at risk for cardiovascular disease), results vary by calculator.
4Characteristics of Individuals barriers: buy-in, calculator training.
5Process barriers: documented workflow, clinical champion.
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implementation plan might be tailored to combina-
tions of barriers in 2 different clinics and how the
strategies chosenmight change if clinicians’ input was
incorporated before implementation. Practice 1 had
both Inner Setting and Outer Setting barriers to use
of the risk calculator. There were several strategies
that both clinicians and implementation scientists
agreed could help overcome these barrier types: de-
velop a formal implementation blueprint and obtain and
use patient and family feedback. Clinicians recom-
mended the following additional strategies that an
implementation team might want to consider: assess
for readiness and identify barriers and facilitators (Inner
Setting) and conduct educational meetings (Outer
Setting). Practice 2 had barriers in 3 CFIR domains:
Inner Setting, Intervention Characteristics, and
Characteristics of Individuals. Therewere 2 strategies
agreed on by both clinicians and implementation sci-
entists to address barriers across these 3 domains:
identify and prepare champions and conduct educational
meetings. Additional strategies identified by imple-
mentation scientists or clinicians could be used to tai-
lor an approach to a clinic with these barrier types.
Across both clinics therewere common strategies that
might be considered as “core” or “foundational,” for
example, facilitation and assess for readiness and identify
barriers and facilitators. These foundational strategies

could be augmented with other strategies tailored to
the needs of a particular clinic and its barriers.

Discussion
Tailoring implementation strategies to context,
including barriers, is recognized as critical to imple-
mentation success, but a clear understanding of
how to tailor effectively is lacking.20,31,32 Current
methods have largely engaged implementation sci-
entists in the tailoring process.17,23,33 In this study,
we sought to understand how clinicians might con-
tribute to the process of tailoring implementation
strategies. We used data from an assessment of imple-
mentation barriers to CVD risk calculation reported
by primary care clinics to engage both clinicians and
implementation scientists in a pragmatic exercise to
identify the implementation strategies they believed
would best overcome these barriers.

Although the results demonstrated some agree-
ment in the implementation strategies chosen by
both clinicians and implementation scientists, there
were notable differences in the 2 groups’ choices.
Overall, as a group the implementation scientists
agreed on a greater number of strategies than the
clinicians. We engaged implementation scientists
responsible for developing the ERIC typology of

Table 3. Number of Clinics Reporting Different Types of Barriers Categorized into 5 CFIR Domains

Number of Clinics

Barrier Types Categorized into CFIR Domains

Inner Setting Outer Setting Intervention Individual Process

7 � � �
5 � � � �
4 � � � � �
4 � � � �
4 �
4 � �
3 � �
2 � � �
2 � �
2 � � �
1 � � �
1 �
1 �
1 � � �
1 � � � �
Total: 42 40 18 27 21 17

Abbreviation: CFIR, Consolidated Framework for Implementation Research.
Note: Two clinics reported no barriers.
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implementation strategies. Their high level of fa-
miliarity with the strategies and the role of these
strategies in implementing interventions may par-
tially explain why they were able to identify more
agreed-on strategies than the clinicians. Alternately,
they may have chosen a broader range of strategies
because they were less familiar with the context of
primary care. Implementation scientists chose facili-
tation as an agreed-on strategy for 9 of the 13 bar-
riers, whereas the clinicians never chose facilitation
as a strategy. Clinicians may have been unfamiliar
with this strategy. Alternately, clinicians may not
have had a favorable view of facilitation based on
their experience with this strategy or based on the

ERIC definition of this strategy as “a process of
interactive problem-solving and support that occurs
within the context of a recognized need for
improvement.” They may have viewed this process
as requiring a significant commitment of time,
compared with other strategies, or they may not
have understood the ERIC definition. Given the
widespread use of facilitation in implementation
efforts, further work to explore this is needed.

These results also suggest that partnering with
individuals from the intended implementation envi-
ronments in the tailoring process can illuminate
potentially important strategies that implementa-
tion scientists may not identify. In this study,

Figure 2. Example implementation plans tailored to clinics with different combinations of barriers.

Abbreviations: EHR, Electronic Health Record; FQHC, Federally Qualified Health Center.

Practice #1
Solo, independent,
urban practice

Practice #2
Small rural FQHC

Barriers

Inner Setting
� Time constraints
� Accessibility to a risk

calculator/EHR
integration

Outer Setting
� Patient fears (e.g.,

statin side effects)

Inner Setting
� Time constraints
� Buy-in
� Staffing issues

Intervention
Characteristics
� Buy-in

Characteristics
of Individuals
� Buy-in

Agreed-upon strategies

Chosen by:
Both clinicians and implementation
scientists
� Develop a formal

implementation blueprint
Implementation scientists only
� Facilitation
Clinicians only
� Assess for readiness and identify

barriers and facilitators

Chosen by:
Both clinicians and implementation
scientists
� Obtain and use patient and family

feedback
Implementation scientists only
� Intervene with patients and families

to enhance uptake and adherence
Clinicians only
� Conduct educational meetings

Chosen by:
Both clinicians and implementation
scientists
� Identify and prepare champions
� Conduct educational meetings
Implementation scientists only
� Facilitation
� Distribute educational materials
� Inform local opinion leaders
Clinicians only
� Assess for readiness and identify

barriers and facilitators
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clinicians chose 2 strategies that address local con-
text that were never chosen by the implementation
scientists: (1) assessing for readiness/identifying barriers
and facilitators and (2) conducting a local needs assess-
ment. In choosing the strategy “assessing for readi-
ness/identifying barriers and facilitators,” clinicians
may be sharing that understanding a clinic’s readi-
ness for change is essential to an implementation
plan’s success. Importantly, the strategy “conducting
a local needs assessment” can help identify factors such
as the social needs of a clinical population that may
lead to unequal provision or uptake of an evidence-
based intervention, in turn influencing the way in
which implementation strategies can be tailored to
help address existing health inequities or prevent
improvement efforts from exacerbating them.34,35

There is a robust literature reporting how assess-
ment of context is critical to tailoring, and therefore
is clearly important for the success of any implemen-
tation effort.36 This finding illustrates the value of
engaging stakeholders, in this case primary care clini-
cians, in the development of a research project’s
intervention implementation strategy. Indeed, prag-
matic research from the National Institutes of
Health Collaboratory has shown that embedding
research in care settings where researchers and clini-
cians collaborate enables clinicians to influence the
relevancy of pragmatic research questions, improve
the feasibility of the intervention, and increase clini-
cian buy-in to conducting evidence-generating
research in the clinic setting.37 A next research ques-
tion is whether implementation scientists and indi-
viduals from the intervention setting (eg, clinicians,
patients) together can more effectively tailor imple-
mentation strategies to improve intervention adop-
tion and associated patient outcomes.

When we applied the findings of our exercise to
2 example clinics from the H2N study, we demon-
strated that it is possible to develop tailored
approaches to implementing the CVD risk calculator
in these settings. Some strategies were commonly
chosen by the clinician and/or implementation scien-
tist groups for most of the barriers. These might be
used as “core” implementation strategies across all
clinics (eg, facilitation, identifying and preparing cham-
pions). An implementation effort might then best be
served with a toolbox of additional strategies that
could be applied to address specific barriers in indi-
vidual clinical sites. In addition to a more informed
approach to overcoming specific barriers, discussing
this toolbox of additional strategies might create

more engagement and buy-in from clinicians and
others in the clinical settings as well as anticipate
potential challenges or barriers that might inform the
strategies selected for the implementation process.
This process of engagement is consistent with a
defined ERIC implementation strategy, “. . .engage a
formal group of multiple kinds of stakeholders to
provide input and advice on implementation efforts
and to elicit recommendations for improvements,”30

which can provide a structure for guiding the choice
of implementation strategies most suited to a specific
clinical setting. An end result might be a practical
guide for the process of choosing core implementa-
tion strategies, then conducting stakeholder-engaged
tailoring of additional implementation strategies to
address the barriers, facilitators and context of spe-
cific clinical environments. This guide could be use-
ful to implementation scientists as well as practice
facilitators and others in clinical settings seeking to
implement evidence-based interventions.

This study’s limitations include its reporting only
on a single pragmatic exercise related to a specific
clinic-based intervention, CVD risk calculation, in
primary care practice. Before generalizing these find-
ings, it will be important to determine whether clini-
cal stakeholders in a variety of settings and for
multiple evidence-based interventions consistently
identify unique strategies to overcome implementa-
tion barriers when compared with those chosen by
implementation scientists. This study was not
designed to examine how inclusion of clinician-iden-
tified strategies in an implementation plan influences
the implementation process and outcomes, as well as
the intervention outcomes. Further evidence is
needed to determine whether this collaborative
implementation planning process is important to
improving clinical outcomes. When repeating this
modified nominal group exercise in research focused
on other EBIs, it will be important to define imple-
mentation strategies with common language that
both implementation scientists and clinicians can
understand, so that the 2 groups choose strategies
consistently. Common language definitions might
also increase the usability of this comprehensive set
of strategies by clinicians and other nonimplement-
ation scientists as they plan for implementing evi-
dence-based interventions or participate in imple-
mentation research. Finally, in future exercises such
as the 1 reported here, it will be important to provide
a detailed explanation about each of the Inner
Setting and clinical barriers to ensure that both
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implementation scientists and clinicians have a shared
understanding of these challenges.

Tailoring implementation strategies to barriers
when developing an implementation plan is an
imprecise activity and depends on a clear under-
standing of the strengths of different implementa-
tion strategies and the context of the clinical setting
to which an intervention is targeted. This study
suggests that codesign of implementation processes
between implementation scientists and clinicians in
the targeted clinical environment may strengthen
the process of selecting the most appropriate imple-
mentation strategies. Further research is needed to
determine whether including both implementation
scientists’ and clinicians’ choices of implementation
strategies improves implementation outcomes and
intervention effectiveness.

The authors thank the implementation scientists and clinicians in
the WWAMI region Practice and Research Network (WPRN)
for participating in the group exercise that serves as the basis for
this work. We also thank Gina Keppel, MPH and Brenda Mollis,
MA, MPH, MPA for their assistance in organizing and conducting
the group exercise with clinicians at the WPRN annual confer-
ence, Seattle, Washington; March 7, 2018.
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