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Abstract

Background: Systematic reviews consistently indicate that interventions to change healthcare professional (HCP)
behaviour are haphazardly designed and poorly specified. Clarity about methods for designing and specifying
interventions is needed. The objective of this review was to identify published methods for designing interventions
to change HCP behaviour.

Methods: A search of MEDLINE, Embase, and PsycINFO was conducted from 1996 to April 2015. Using inclusion/
exclusion criteria, a broad screen of abstracts by one rater was followed by a strict screen of full text for all
potentially relevant papers by three raters. An inductive approach was first applied to the included studies to
identify commonalities and differences between the descriptions of methods across the papers. Based on this
process and knowledge of related literatures, we developed a data extraction framework that included, e.g. level of
change (e.g. individual versus organization); context of development; a brief description of the method; tasks
included in the method (e.g. barrier identification, component selection, use of theory).

Results: 3966 titles and abstracts and 64 full-text papers were screened to yield 15 papers included in the review,
each outlining one design method. All of the papers reported methods developed within a specific context.
Thirteen papers included barrier identification and 13 included linking barriers to intervention components;
although not the same 13 papers. Thirteen papers targeted individual HCPs with only one paper targeting change
across individual, organization, and system levels. The use of theory and user engagement were included in 13/15
and 13/15 papers, respectively.

Conclusions: There is an agreement across methods of four tasks that need to be completed when designing
individual-level interventions: identifying barriers, selecting intervention components, using theory, and engaging
end-users. Methods also consist of further additional tasks. Examples of methods for designing the organisation and
system-level interventions were limited. Further analysis of design tasks could facilitate the development of detailed
guidelines for designing interventions.
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Background
Our project sought to advance the methods for translating
research knowledge into practice. Knowledge translation
(KT) is ‘a dynamic and iterative process that includes the
synthesis, dissemination, exchange and ethically sound
application of knowledge to improve health, provide more
effective health services and products and strengthen the
healthcare system’ [1]. One of the critical aspects of KT is
that it requires healthcare professionals (HCPs) to change
practice [2].
HCPs’ practice can be influenced by a wide range of fac-

tors; for example, a recent review identified 57 clusters of
factors [3]. Specific interventions range from interventions
targeted at HCPs (e.g. educational materials, audit and
feedback) to interventions targeted towards consumers
and policy-makers. The evidence base for many of these
interventions remains incomplete [4], and there is an on-
going need to design more effective interventions.
Systematic reviews of KT interventions to change HCPs’

practice consistently indicate that interventions are hap-
hazardly designed and poorly specified, limiting our ability
for replication, understanding, and generalizability [5, 6].
Limitations in intervention design impede evaluations of
interventions [7, 8]. One issue contributing to the short-
comings in intervention design is a lack of agreed, practical
‘how to’ guidance for designing KT interventions.
Recommendations have been made to ensure that inter-

vention design includes an assessment and prioritization
of barriers, identification of potential adopters and prac-
tice environments, and consideration of both the potential
effectiveness and feasibility of the chosen strategies [2],
but these recommendations do not necessarily provide an
approach to the design or development of the inter-
vention [9]. Various potential tools (e.g. Behaviour
Change Technique (BCT) taxonomy [10]) and sources
describing a range of methods for mapping barriers
and facilitators to KT interventions exist [11], but
sources describing a range of complete methods for
intervention design are few.
The aim of the present study was to contribute to the

design of such a resource by synthesising literature
about methods for designing KT interventions. Our
specific objective was to systematically identify published
methods for designing interventions to change HCPs’
behaviour.

Methods
A systematic review was undertaken. We did not publish
a protocol. The initial literature search included MED-
LINE, Embase, and PsycINFO from1996 to April 2013.
An identical search was conducted on April 20, 2015 to
identify papers published since the initial search. A
sensitive search strategy was designed in consultation
with an information science specialist (CF) using both

subject headings and text terms and comprised a com-
bination of three facets: professional behaviour change;
theory, framework or technique; and interventions. The
search strategies used are detailed in Additional file 1.
Reference lists of included papers were screened for add-
itional papers as were articles known to the review team.
Our search started in 1996 as this was consistent with the
introduction of the evidence-based medicine movement
[12], and an associated increase in evidence-to-practice
related publications [13].
Papers were included if two criteria were met: (1) the

paper described a method (process, tasks, approach) for
designing interventions to change HCPs’ behaviour or
practice, and (2) the primary focus of the paper was on
the intervention design process (as opposed to, e.g. on
intervention evaluation). We defined interventions as: ‘a
method or technique designed to enhance adoption,
implementation and sustainability of a clinical/thera-
peutic program or practice, a specific clinical/therapeutic
practice or delivery system/organizational arrangement
being tested or implemented to improve healthcare out-
comes’ [14]. A HCP was defined as any member of the
healthcare team providing care, and their behaviour was
defined as objectively observable actions (as opposed to,
e.g. their knowledge or reasoning).
Protocol papers were included if the primary aim of the

protocol was to describe intervention design methods or
process. Papers were excluded if they pertained to HCPs’
behaviours not related to their clinical practice (e.g. HCPs’
eating healthily, exercising). While papers that report the
implementation and evaluation of interventions may
include descriptions of how the intervention was designed,
this is rarely in a detailed and replicable manner [15]. As
our interest was in providing a resource to guide
researchers in the process of intervention design, we
excluded papers that lacked enough detail for replication.
These decisions were made based on the consensus of the
three reviewers (HLC, JES, NK). Due to resource limita-
tions, we also excluded articles that were not in English.
A screen of titles and abstracts was conducted by

one rater independently (shared by HLC, JES, NK)
and was followed by a review of full papers by three
raters independently (HLC, JES, NK). An interrater
reliability analysis using the Kappa statistic was per-
formed to determine consistency among raters for the
full-text review.
For all included full texts, general descriptive informa-

tion (authors, year, journal, name of method if so
named) were extracted and tabulated. To extract and
analyse data about the methods, a two-stage process was
carried out. Stage 1 involved generating a framework for
data extraction and analysis. Three reviewers (HLC, JES,
NK) progressed in iterative cycles of reading and dis-
cussing the included papers to identify similarities and
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differences between them and used these discussions to
develop a list of items to be extracted. The iterative
cycles were continued until an agreement between the
three authors was reached. In part, this process was
necessary to improve our understanding of the tasks that
constitute intervention design and allow us to extract
data outside of simply a brief description of the method.
The resulting descriptive variables to be extracted
were believed to be the most critical, and it included
a brief description of the design tasks. Data extraction
was conducted by two individuals (HLC, JES) inde-
pendently first followed by consensus discussions for
discrepancies (Stage 2).

Results
Prior to de-duplication there were 4667 records
(MEDLINE 1512, Embase 1567, PsycINFO 1588).
Once the duplicates were removed, we had 3966
citations to screen (Fig. 1). We excluded 3902 re-
cords based on the title and abstract screen resulting
in 64 articles assessed for eligibility with a full-text
screen. Following full-text review and consensus dis-
cussion, 49 articles were excluded leaving a total of
15 articles in the review. Reasons for exclusion based
on a full-text review included papers that were not
about intervention design (n = 33), not about HCPs’
behaviour (n = 13), not enough detail for replication

(n = 2), and not in English (n = 1). The mean Kappa
statistic across all pairs was .43 indicated moderate
agreement [16].
The stage 1 process of data extraction resulted in four

categories for extraction:

1. The context in which the method was
developed; either generic (described) or
specific (i.e. behaviour, providers, setting,
clinical condition—described as able).

2. The level of change that the method was focused on
(i.e. individual, organization, system, other).

3. Whether the method incorporated any other type
of published approach, tool, or resource as a
component of the design process (e.g. incorporated
the Theoretical Domains Framework (TDF) [17] as
part of the process).

4. A brief overall description of the tasks included
in the method, if the method included barrier
identification, if it included a process of
component selection that linked barriers to
intervention components, the use of theory at
any stage of the design process, and whether
users were engaged in intervention design
(i.e. was input sought regarding feasibility
or acceptability of the intervention from
the potential targets for behaviour change).

Fig. 1 PRISMA diagram

Colquhoun et al. Implementation Science  (2017) 12:30 Page 3 of 11



General descriptive information about the papers
Table 1 provides a summary of the included 15 papers
that were published between 2001and 2014. The 15
papers were published in five journals with eight in
Implementation Science, three in BioMed Central
Health Services Research, and two in Quality and Safety
in Health Care. Three of the 12 papers reported a formal
name or label for the method: Analysis, Development,
Design, Implementation, Evaluation (ADDIE) Method
[18], the Quality Enhancement Research Initiative
(QUERI) [14], and the Theoretical Domains Framework
Implementation (TDFI) approach [19]).

Contexts, target levels, and incorporating other
processes/steps/tools/resources
All 15 included papers specified a context in which the
method was initially developed but indicated that the
method could be used outside of the particular context;
indeed, this was the purpose of the papers. Examples
ranged from broad contexts such as quality improve-
ment [20] or patient safety [18] to specific contexts such
as general practitioners’ behaviours for the treatment of
low back pain [21] or occupational therapists’ caseload
management [22]. Thirteen of the 15 papers proposed
methods targeting individual HCPs; one of these [22]
proposed methods targeted at the team level but not the
organization. Only one paper targeted change across indi-
vidual, organization, and system levels [14]. The remaining
paper focused on the feasibility of the intervention and
not on the change at a specific level per se [23].
Eleven of the 15 papers incorporated other approaches,

tools, or resources as a component of the intervention
design process [14, 19–28]. Four of these [20, 23, 26, 27]
incorporated Intervention Mapping [29], another three
incorporated both the TDF and the BCT taxonomy
[19, 21, 25], two incorporated the BCT taxonomy
without also incorporating the TDF [22, 28], and two
incorporated the Medical Research Council (MRC) frame-
work [22, 24]. Five of 15 incorporated just one other
published tool [20, 24, 26–28], and one incorporated three
published tools [25].

Design tasks in the methods
All of the 15 identified papers included a number of
tasks required for the design process. These steps ranged
from two [14] to seven [28] with a median of 5 tasks.
All but two [22, 23] of the papers included some form

of barrier identification. One of these papers [22] re-
ported an assumption that barriers had already been
identified in previous work and provided a method for
linking barriers to intervention components. The other
paper [23] focused on adapting an intervention using
stakeholder engagement and did not address barrier
identification specifically. In the papers where barrier

identification was covered, the methods included obser-
vations, interviews and/or focus groups [14, 18, 30–32],
surveys [32], literature reviews [24], structured reflection
by the researchers [32], job analysis and expert consen-
sus [18], and undertaking a predictive study to identify
factors influencing the behaviour [28]. Six papers used
the structured interview processes outlined in the TDF
[19, 21, 25] or in Intervention Mapping [20, 26, 27].
All but two papers [23, 24] included linking barriers to

intervention components. As mentioned, one of these
papers [23] focused on adapting an intervention using
stakeholder engagement and did not address linking to
intervention components specifically. The second paper
[24] did conduct a barriers assessment but did not
describe how barriers were linked to intervention
components. Methods to link barriers to intervention
components included mapping TDF-barriers to the BCT
taxonomy [19, 21, 25], as well as using the structured ap-
proaches described in Intervention Mapping [20, 26, 27].
One paper used what they termed ‘development panels’
which involved staff, research experts, clinical experts, and
local champions participating in a range of meetings and
consultations [14]. All but two papers [24, 32] included
the use of theory. There were papers (e.g. [21]) that used
broad theoretical frameworks by way of incorporating
pre-existing approaches that had used theory in their
development (e.g. the TDF [17]). Other papers used more
specific, discrete theories chosen based on the context in
which the specific intervention was being developed.
Examples included using Social Cognitive Theory [33] to
design a computer-delivered intervention to enhance the
use of practice guidelines in general practices [31], and
using theories of risk perception to improve physical
activity in cardiovascular patients as part of the Interven-
tion Mapping process [26]. All but two papers [18, 30]
included some approach to gathering input on the design
of the intervention from the users or the individuals that
were the target of the intervention. In all cases, this in-
volved testing, piloting, or showing the intervention to the
targets and gathering feedback in the form of discussion
or interview. In two cases, this included formal cognitive
interviews [28, 31].

Discussion
We conducted a systematic review of methods for
designing interventions to change HCPs’ behaviour. We
found 15 papers that outlined 15 methods. All of the
papers reported methods that were developed within a
specific context. Thirteen papers targeted only individual
HCPs with one paper targeting change across individual,
organization, and system levels. The methods consisted
of at least two tasks and, at most, seven tasks. Thirteen
papers included some form of barrier identification and
13 provided direction for linking barriers to intervention

Colquhoun et al. Implementation Science  (2017) 12:30 Page 4 of 11



Ta
b
le

1
Su
m
m
ar
y
of

in
te
rv
en

tio
n
de

si
gn

m
et
ho

ds
an
d
ke
y
ch
ar
ac
te
ris
tic
s

N
o.
,a
ut
ho

r,
ye
ar

(la
be

li
f
gi
ve
n)

M
et
ho

d
su
m
m
ar
y

G
en

er
ic
or

sp
ec
ifi
c

(d
es
cr
ib
ed

)
co
nt
ex
t

Le
ve
lo

f
ch
an
ge

Bu
ild
s
on

ot
he

r
m
et
ho

ds
,t
oo

ls
ye
s/
no

(d
ef
in
ed

)

Ba
rr
ie
r

id
en

tif
ic
at
io
n

ye
s/
no

Li
nk
s
ba
rr
ie
r
to

co
m
po

ne
nt
s

ye
s/
no

U
se
s
th
eo

ry
ye
s/
no

In
pu

t
fro

m
us
er
s

ye
s/
no

1.
Ba
tt
le
s,
20
06
[1
8]

(A
D
D
IE
m
et
ho

d)
1)

A
na
ly
si
s:
id
en

tif
y
th
e
ta
rg
et

an
d
ne

ed
s,

2)
D
ev
el
op

m
en

t:
de

fin
e

be
ha
vi
ou

r,
an
d
le
ar
ni
ng

ou
tc
om

es
an
d
se
qu

en
ce
,

3)
D
es
ig
n:
sp
ec
ify

co
nt
en

t
an
d
m
ed

iu
m

of
pr
ot
ot
yp
e,

4)
Im

pl
em

en
ta
tio

n
5)

Ev
al
ua
tio

n

Pa
tie
nt

sa
fe
ty

In
d

N
o

Ye
s

Ye
s

Ye
s

N
o

2.
C
ab
as
sa
,2
00
1[
23
]

1)
Re
se
ar
ch
er
s/
st
ak
eh

ol
de

rs
re
vi
ew

an
d
m
od

ify
in
te
rv
en

tio
n

2)
En
su
re

ac
ce
pt
ab
ili
ty

(fo
cu
s
gr
ou

ps
)

3)
M
od

ify
in
te
rv
en

tio
n,
pl
an

im
pl
em

en
ta
tio

n
an
d

tr
ai
ni
ng

4)
Pi
lo
t
fo
r
fe
as
ib
ili
ty
,

ac
ce
pt
ab
ili
ty
,i
ni
tia
le
ffe
ct
s

5)
Ri
go

ro
us

ev
al
ua
tio

n

Pr
ov
id
er
s:
ca
se

m
an
ag
er
s

Se
tt
in
g:

ou
tp
at
ie
nt

m
en

ta
l

he
al
th

C
lin
ic
al
co
nd

iti
on

:s
er
io
us

m
en

ta
lh

ea
lth

an
d

ca
rd
io
va
sc
ul
ar

di
se
as
e

O
th
er

Ye
s
(IM

,P
ar
tic
ip
at
or
y

A
ct
io
n
m
et
ho

ds
)

N
o

N
o

Ye
s

Ye
s

3.
C
ha
nd

le
r,
20
14
[3
0]

1)
Fo
rm

at
iv
e
re
se
ar
ch

(o
bs
er
va
tio

ns
,i
nt
er
vi
ew

s,
fo
cu
s
gr
ou

ps
)w

ith
ta
rg
et
s

2)
Re
vi
ew

ex
is
tin

g
lit
er
at
ur
e

fo
r
be

ha
vi
ou

r
ch
an
ge

st
ra
te
gi
es

an
d
th
eo

rie
s

3)
Fa
ce

to
fa
ce

w
or
ks
ho

p
w
ith

re
se
ar
ch
er
s
an
d
ex
pe

rt
s
to

re
vi
ew

re
su
lts

of
fir
st
tw

o
st
ep

s
an
d
pr
op

os
e
po

te
nt
ia
l

th
eo

ry
-b
as
ed

in
te
rv
en

tio
n

st
ra
te
gi
es

4)
D
es
ig
n
in
te
rv
en

tio
n

5)
Pi
lo
t
an
d
pr
e-
te
st
,a
nd

de
te
rm

in
e
fin
al
in
te
rv
en

tio
n

Be
ha
vi
ou

r:
us
e
of

m
al
ar
ia

ra
pi
d
di
ag
no

st
ic
te
st
an
d

ad
he

re
nc
e
to

te
st
re
su
lts

Pr
ov
id
er
:T
an
za
ni
an

co
m
m
un

ity
he

al
th

w
or
ke
rs
an
d
nu

rs
es

Se
tt
in
g:

Ta
nz
an
ia
n
co
m
m
un

ity
;

lo
w

re
so
ur
ce

se
tt
in
gs

C
lin
ic
al
co
nd

iti
on

:m
al
ar
ia

In
d

N
o

Ye
s

Ye
s

Ye
s

N
o

4.
C
ly
ne

,2
01
3[
24
]

1)
D
ev
el
op

m
en

t:
Li
te
ra
tu
re

re
vi
ew

of
em

pi
ric
al
an
d

th
eo

re
tic
al
ev
id
en

ce
to

in
fo
rm

po
te
nt
ia
li
nt
er
ve
nt
io
n

co
m
po

ne
nt
s.
O
rg
an
is
e

in
flu
en

ci
ng

fa
ct
or
s
fro

m
th
e

lit
er
at
ur
e
us
in
g
a
m
od

el
of

po
te
nt
ia
li
nf
lu
en

ci
ng

fa
ct
or
s
(P
RE
C
ED

E
m
od

el
).

2)
U
se

co
ns
en

su
s
ba
se
d

m
et
ho

ds
,c
as
e
st
ud

ie
s,
an
d

fo
cu
s
gr
ou

ps
to

de
ve
lo
p

Be
ha
vi
ou

r:
de

cr
ea
si
ng

in
ap
pr
op

ria
te

pr
es
cr
ib
in
g
in

ol
de

r
ad
ul
ts

Pr
ov
id
er
:g

en
er
al
pr
ac
tit
io
ne

rs
Se
tt
in
g:

pr
im

ar
y
ca
re

in
Ire
la
nd

C
lin
ic
al
co
nd

iti
on

:o
ld
er

ad
ul
ts

In
d

Ye
s
(M

RC
)

Ye
s

N
o

N
o

Ye
s

Colquhoun et al. Implementation Science  (2017) 12:30 Page 5 of 11



Ta
b
le

1
Su
m
m
ar
y
of

in
te
rv
en

tio
n
de

si
gn

m
et
ho

ds
an
d
ke
y
ch
ar
ac
te
ris
tic
s
(C
on

tin
ue
d)

an
d
co
nf
irm

ap
pr
op

ria
te

ac
tio

ns
by

G
Ps

(t
re
at
m
en

t
al
go

rit
hm

s
fo
r
be

st
pr
ac
tic
es

fo
r
pr
es
cr
ib
in
g)
.

3)
Fi
na
liz
e
in
te
rv
en

tio
n,
pi
lo
t

te
st
an
d
co
nd

uc
t
in
te
rv
ie
w
s

w
ith

ta
rg
et
s
re
ga
rd
in
g

fe
as
ib
ili
ty

an
d
ac
ce
pt
ab
ili
ty

of
in
te
rv
en

tio
n

5.
C
ur
ra
n,
20
08

[1
4]

Q
U
ER
Im

et
ho

d
1)

D
et
er
m
in
e
si
te
-s
pe

ci
fic

ne
ed

s/
ba
rr
ie
rs
(o
bs
er
va
tio

ns
an
d
in
te
rv
ie
w
s)

2)
D
ev
el
op

th
e
in
te
rv
en

tio
n

w
ith

st
af
f,
re
se
ar
ch

ex
pe

rt
s,

an
d
cl
in
ic
al
ex
pe

rt
s

(m
ee
tin

gs
,c
on

su
lti
ng

w
ith

ot
he

rs
,f
ac
ili
ta
tio

n
by

lo
ca
l

ch
am

pi
on

s)

Be
ha
vi
ou

r:
im

pl
em

en
tin

g
a

gu
id
el
in
e
fo
r
de

pr
es
si
on

Pr
ov
id
er
:a
ll
st
af
f

Se
tt
in
g:

su
bs
ta
nc
e
ab
us
e
cl
in
ic

C
lin
ic
al
co
nd

iti
on

:d
ep

re
ss
io
n/

su
bs
ta
nc
e
ab
us
e

In
d

O
rg

Sy
s

Ye
s

(S
te
tle
r’s

co
nc
ep

t
of

fo
rm

at
iv
e

ev
al
ua
tio

n,
Ru

be
ns
te
in
’s
EB
Q
I)

Ye
s

Ye
s

Ye
s

Ye
s

6.
Fo
y,
20
07
[2
8]

1)
Sp
ec
ifi
ca
tio

n
of

ta
rg
et

be
ha
vi
ou

rs
2)

Se
le
ct

th
eo

re
tic
al
fra
m
ew

or
k

3)
C
on

du
ct

pr
ed

ic
tiv
e
st
ud

y
4)

C
ho

os
e
va
ria
bl
es

to
ta
rg
et

5)
M
ap

va
ria
bl
es

to
be

ha
vi
ou

r
ch
an
ge

te
ch
ni
qu

es
6)

C
ho

os
e
m
et
ho

d
of

de
liv
er
y

7)
O
pe

ra
tio

na
lis
e
in
te
rv
en

tio
n

co
m
po

ne
nt
s

Be
ha
vi
ou

r:
im

pl
em

en
tin

g
di
sc
lo
su
re

be
ha
vi
ou

rs
fo
r

di
ag
no

si
ng

de
m
en

tia
Pr
ov
id
er
s:
m
en

ta
lh

ea
lth

te
am

s
C
lin
ic
al
co
nd

iti
on

:d
em

en
tia

In
d

Ye
s

(B
C
T)

Ye
s

Ye
s

Ye
s

Ye
s

7.
Fr
en

ch
,2
01
2[
21
]

1)
W
ho

ne
ed

s
to

do
w
ha
t

di
ffe
re
nt
ly
?

2)
U
si
ng

a
th
eo

re
tic
al
fra
m
ew

or
k,

w
hi
ch

ba
rr
ie
rs
an
d
en

ab
le
rs

ne
ed

to
be

ad
dr
es
se
d?

3)
W
hi
ch

in
te
rv
en

tio
n
co
m
po

ne
nt
s

co
ul
d
ov
er
co
m
e
th
e
m
od

ifi
ab
le

ba
rr
ie
rs
/e
na
bl
er
s?

4)
H
ow

ca
n
th
e
be

ha
vi
ou

r
ch
an
ge

be
m
ea
su
re
d
an
d
un

de
rs
to
od

?

Be
ha
vi
ou

r:
im

pl
em

en
tin

g
be

tt
er

ba
ck

pa
in

ca
re

Pr
ov
id
er
s:
G
P’
s

C
lin
ic
al
co
nd

iti
on

:l
ow

ba
ck

pa
in

In
d

Ye
s

(T
D
F,
BC

T)
Ye
s

Ye
s

Ye
s

Ye
s

8.
Fr
et
he

im
,2
00
4[
32
]

1)
Re
se
ar
ch
er
s
en

ga
ge

in
st
ru
ct
ur
ed

re
fle
ct
io
n

2)
Re
vi
ew

re
le
va
nt

ev
id
en

ce
3)

C
on

du
ct

a
su
rv
ey

of
th
e

ta
rg
et
s

4)
En
ga
ge

ta
rg
et
s
in

di
sc
us
si
on

w
hi
le
pi
lo
tin

g
th
e
in
te
rv
en

tio
n

Be
ha
vi
ou

r:
im

pl
em

en
tin

g
im

pr
ov
ed

ph
ar
m
ac
ol
og

ic
al

m
an
ag
em

en
t

Pr
ov
id
er
s:
G
P’
s

C
lin
ic
al
co
nd

iti
on

:h
yp
er
te
ns
io
n

an
d
hy
pe

rc
ho

le
st
er
ol
ae
m
ia

In
d

N
o

Ye
s

Ye
s

N
o

Ye
s

9.
Ko

le
hm

ai
ne

n
20
12

[2
2]

1)
Id
en

tif
y
be

ha
vi
ou

r
ch
an
ge

te
ch
ni
qu

es
2)

Pr
ov
id
er
s
ge

ne
ra
te

ev
id
en

ce
-

ba
se
d
an
d
co
nt
ex
t-
re
le
va
nt

Be
ha
vi
ou

r:
im

pr
ov
ed

ca
se
lo
ad

m
an
ag
em

en
t
th
ro
ug

h
th
re
e

sp
ec
ifi
c
go

al
-s
et
tin

g
be

ha
vi
ou

rs

In
d

Ye
s

(B
C
T,
M
RC

)
N
o

Ye
s

Ye
s

Ye
s

Colquhoun et al. Implementation Science  (2017) 12:30 Page 6 of 11



Ta
b
le

1
Su
m
m
ar
y
of

in
te
rv
en

tio
n
de

si
gn

m
et
ho

ds
an
d
ke
y
ch
ar
ac
te
ris
tic
s
(C
on

tin
ue
d)

m
od

es
of

de
liv
er
y
fo
r
th
e

te
ch
ni
qu

es
(a
dv
is
or
y
te
am

an
d
br
ai
ns
to
rm

in
g)

3)
U
se

th
eo

ry
an
d
BC

T
ta
xo
no

m
y

to
cr
ea
te

hy
po

th
es
es

ab
ou

t
th
e
m
ec
ha
ni
sm

s
of

ch
an
ge

Pr
ov
id
er
:p

ed
ia
tr
ic

oc
cu
pa
tio

na
lt
he

ra
pi
st
s

10
.M

cD
er
m
ot
t,

20
10
[3
1]

1)
Id
en

tif
y
th
e
in
te
rv
en

tio
n
us
in
g

ev
id
en

ce
an
d
th
eo

ry
2)

C
on

du
ct

in
te
rv
ie
w
s
w
ith

ta
rg
et
s
re

fa
ct
or
s
lik
el
y
to

in
flu
en

ce
3)

A
na
ly
se

an
d
m
od

ify
th
e
in
te
rv
en

tio
n

4)
C
on

du
ct

‘th
in
k
al
ou

d’
in
te
rv
ie
w
s
w
ith

ta
rg
et
s

re
in
te
rv
en

tio
n

5)
Fi
na
liz
e
in
te
rv
en

tio
n

Be
ha
vi
ou

r:
im

pl
em

en
tin

g
gu

id
el
in
es

Pr
ov
id
er
:g

en
er
al
pr
ac
tit
io
ne

rs
Se
tt
in
g:

G
en

er
al
pr
ac
tic
es

C
lin
ic
al
co
nd

iti
on

:s
tr
ok
e
an
d

re
sp
ira
to
ry

tr
ac
t
in
fe
ct
io
n

In
d

N
o

Ye
s

Ye
s

Ye
s

Ye
s

11
.P
or
ch
er
et
,2
01
4[
25
]

1)
C
le
ar
ly
de

fin
e
de

si
re
d

ch
an
ge

an
d
ta
rg
et
s
fo
r

ch
an
ge

2)
A
na
ly
se

cu
rr
en

t
pr
ac
tic
e

in
cl
ud

in
g
ba
rr
ie
rs
an
d
fa
ci
lit
at
or
s

us
in
g
a
st
ru
ct
ur
ed

th
eo

ry
-b
as
ed

ap
pr
oa
ch
—
TD

F
3)

D
et
er
m
in
e
in
te
rv
en

tio
n
st
ra
te
gi
es

ba
se
d
on

a
ta
xo
no

m
y
of

be
ha
vi
ou

r
ch
an
ge

te
ch
ni
qu

es
an
d
th
eo

ry
—

A
du

lt
Le
ar
ni
ng

Th
eo

ry
4)

Im
pl
em

en
t

5)
Ev
al
ua
te

Be
ha
vi
ou

r:
en

ha
nc
ed

co
ns
ul
ta
tio

n
by

G
P’
s
fo
r
pe

op
le
w
ith

O
A

ac
co
rd
in
g
to

gu
id
el
in
es

Pr
ov
id
er
:g

en
er
al
pr
ac
tit
io
ne

rs
Se
tt
in
g:

pr
im

ar
y
ca
re

C
lin
ic
al
co
nd

iti
on

:o
st
eo

ar
th
rit
is

In
d

Ye
s

(Im
pl
em

en
ta
tio

n
of

C
ha
ng

e
M
od

el
[4
1]
,T
D
F
an
d
BC

T)

Ye
s

Ye
s

Ye
s

Ye
s

12
.S
as
se
n,
20
12
[2
6]

1)
N
ee
ds

as
se
ss
m
en

t
of

th
e

po
pu

la
tio

n
2)

D
ef
in
e
pe

rfo
rm

an
ce

ob
je
ct
iv
es

as
th
ey

re
la
te

to
de

te
rm

in
an
ts

(c
ha
ng

e
ob

je
ct
iv
es
)

3)
Li
nk

th
e
pe

rfo
rm

an
ce

ob
je
ct
iv
es

to
th
e
de

te
rm

in
an
ts
an
d
su
gg

es
t

in
te
rv
en

tio
n

m
et
ho

ds
to

ch
an
ge

th
e

de
te
rm

in
an
ts
th
at

ar
e
ba
se
d

on
th
eo

ry
4)

D
ev
el
op

an
d
pr
e-
te
st
th
e

in
te
rv
en

tio
n

5)
A
do

pt
,i
m
pl
em

en
t,
an
d
su
st
ai
n

in
te
rv
en

tio
n

Be
ha
vi
ou

r:
en

co
ur
ag
e
pa
tie
nt
s

to
en

ga
ge

in
ph

ys
ic
al
ac
tiv
ity

Pr
ov
id
er
:n
ur
si
ng

or
ph

ys
io
th
er
ap
y

he
al
th

pr
of
es
si
on

al
s

Se
tt
in
g:

ca
rd
io
va
sc
ul
ar

in
pa
tie
nt

an
d
ou

tp
at
ie
nt

ca
re

C
lin
ic
al
co
nd

iti
on

:p
at
ie
nt
s
w
ith

ca
rd
io
va
sc
ul
ar

di
se
as
e

In
d

Ye
s

(IM
)

Ye
s

Ye
s

Ye
s

Ye
s

13
.S
ch
m
id
,2
01
0[
27
]

0)
C
om

pl
et
e
a
ne

ed
s
as
se
ss
m
en

t
by

co
nd

uc
tin

g
in
te
rv
ie
w
s
w
ith

pr
ov
id
er
s

1)
Se
t
pe

rfo
rm

an
ce

ob
je
ct
iv
es

th
at

ar
e
lin
ke
d
to

re
la
te
d
de

te
rm

in
an
ts

an
d
ex
pe

ct
ed

ch
an
ge

Be
ha
vi
ou

r:
ad
he

re
nc
e
to

st
ro
ke

pr
ev
en

tio
n
gu

id
el
in
es

Pr
ov
id
er
:e
nt
ire

st
ro
ke

te
am

ph
ys
ic
ia
ns
,n
ur
si
ng

,a
lli
ed

he
al
th

Se
tt
in
g:

co
nt
in
uu

m
of

st
ro
ke

ca
re

C
lin
ic
al
co
nd

iti
on

:S
tr
ok
e

In
d

Ye
s

(IM
)

Ye
s

Ye
s

Ye
s

Ye
s

Colquhoun et al. Implementation Science  (2017) 12:30 Page 7 of 11



Ta
b
le

1
Su
m
m
ar
y
of

in
te
rv
en

tio
n
de

si
gn

m
et
ho

ds
an
d
ke
y
ch
ar
ac
te
ris
tic
s
(C
on

tin
ue
d)

2)
Se
le
ct

a
th
eo

ry
-b
as
ed

in
te
rv
en

tio
n

m
et
ho

do
lo
gy

to
de

te
rm

in
e

in
te
rv
en

tio
n
co
m
po

ne
nt
s
th
at

ar
e
lin
ke
d
to

th
e
ob

je
ct
iv
es

se
t

in
st
ep

1
3)

D
es
ig
n
th
e
in
te
rv
en

tio
n
us
in
g
al
l

IM
st
ep

s,
an
d
th
e
re
su
lts

of
th
e

ne
ed

s
as
se
ss
m
en

t
fro

m
st
ep

0
4)

Ta
ilo
r
th
e
re
su
lti
ng

in
te
rv
en

tio
n

to
lo
ca
ln

ee
ds
,a
do

pt
,a
nd

im
pl
em

en
t

5)
M
on

ito
r
an
d
ev
al
ua
te

14
.T
ay
lo
r,
20
13
[1
9]

(T
D
FI
)

1)
En
ga
ge

st
ak
eh

ol
de

rs
2)

Id
en

tif
y
ta
rg
et

be
ha
vi
ou

rs
3)

Id
en

tif
y
ba
rr
ie
rs
an
d

fa
ci
lit
at
or
s
us
in
g
TD

F,
fo
cu
s
gr
ou

ps
,b

ar
rie
r

qu
es
tio

nn
ai
re

4)
En
ga
ge

st
ak
eh

ol
de

rs
to

de
ve
lo
p
lo
ca
ls
tr
at
eg

ie
s

lin
ke
d
to

ba
rr
ie
rs
ba
se
d

on
BC

T
pl
us

cu
rr
en

t
lit
er
at
ur
e

5)
Su
pp

or
t
st
ak
eh

ol
de

rs
to

im
pl
em

en
t

6)
A
ss
es
s
fe
as
ib
ili
ty

an
d

ac
ce
pt
ab
ili
ty

Be
ha
vi
ou

r:
ad
he

re
to

gu
id
el
in
e

fo
r
re
du

ce
ris
k
of

fe
ed

in
g
in
to

m
is
pl
ac
ed

na
so
ga
st
ric

tu
be

s
Pr
ov
id
er
:s
et
tin

g:
ac
ut
e
ca
re

C
lin
ic
al
co
nd

iti
on

:i
n-
pa
tie
nt
s

w
ith

na
so
ga
st
ric

tu
be

s

In
d

Ye
s
(T
D
F,
BC

T)
Ye
s

Ye
s

Ye
s

Ye
s

15
.v
an

Bo
kh
ov
en

20
04

[2
0]

1)
Id
en

tif
y
pr
ob

le
m
/t
ar
ge

t
fo
r
im

pr
ov
em

en
t

2)
Pr
ob

le
m

an
al
ys
is

3)
D
es
ig
n
th
e
in
te
rv
en

tio
n

4)
Pr
e-
te
st

5)
A
do

pt
an
d
im

pl
em

en
t

6)
Ev
al
ua
te

Q
ua
lit
y
im

pr
ov
em

en
t

In
d

Ye
s

(IM
)

Ye
s

Ye
s

Ye
s

Ye
s

In
d
In
di
vi
du

al
,O

rg
O
rg
an

iz
at
io
n,

Sy
s
Sy
st
em

,O
th
er

Fo
cu
s
on

in
te
rv
en

tio
n
ad

ap
ta
tio

n,
A
D
D
IE

A
na

ly
si
s,
D
ev
el
op

m
en

t,
D
es
ig
n,

Im
pl
em

en
ta
tio

n,
Ev
al
ua

tio
n,

IM
In
te
rv
en

tio
n
M
ap

pi
ng

,G
P’
s
G
en

er
al

Pr
ac
tit
io
ne

rs
,M

RC
M
ed

ic
al

Re
se
ar
ch

C
ou

nc
il
gu

id
an

ce
on

th
e
ev
al
ua

tio
n
of

co
m
pl
ex

in
te
rv
en

tio
ns
,Q

U
ER
IQ

ua
lit
y
En

ha
nc
em

en
t
Re

se
ar
ch

In
iti
at
iv
e,

EB
Q
IE

vi
de

nc
e
Ba

se
d
Q
ua

lit
y
Im

pr
ov

em
en

t,
BC

T
Be

ha
vi
ou

r
C
ha

ng
e
Te
ch
ni
qu

e
Ta
xo
no

m
y,

TD
F
Th

eo
re
tic
al

D
om

ai
ns

Fr
am

ew
or
k,
TD

FI
Th

eo
re
tic
al

D
om

ai
ns

Fr
am

ew
or
k
Im

pl
em

en
ta
tio

n

Colquhoun et al. Implementation Science  (2017) 12:30 Page 8 of 11



components; however, these were not the same 13
papers. Thirteen papers included the use of theory, and
another 13 included gathering input on the design of the
intervention from the targets of the intervention.
A number of publications related to designing inter-

ventions were not included in this review, For example,
MRC guidance documents for developing and evaluating
complex interventions [9], publications outlining the KT
process [34, 35], tools, and frameworks that examine
barriers assessments for KT intervention [17], and tax-
onomies of behaviour change techniques [10]. While
these publications are certainly of high relevance to
intervention development and evaluation process in
general, these were not included here as they were all
judged to provide limited detail about the specific, rep-
licable actions to design interventions. For example, the
MRC guidance emphasises the importance of designing
interventions, but is limited in concrete guidance on
how to actually do this in practice. In addition, a number
of papers were identified that specifically stated inter-
vention design as an aim [36, 37] but that lacked the
detail that would allow replication. It could be that there
are additional papers not included in this review that
could facilitate intervention design. The majority of the
methods found (11/15) incorporated other tools or re-
sources, albeit not in identical ways. While we do not
know the rationale for doing so, it could be that existing
tools alone are felt to be inadequate for intervention de-
sign. Future studies on additional design methods that in-
corporate other existing tools and resources will likely aid
in advancing methodologies for designing interventions.
There were two additional papers not included in our

review that received significant dialogue during consen-
sus and therefore warrant some discussion. One of these
was Eccles et al. [38] which includes a description of
using a theory to design a KT intervention. We felt this
paper provided a rationale and description of conceptual
issues related to using theory to develop an intervention;
however, the degree of detail on how to design an inter-
vention in this paper is limited. The second paper war-
ranting discussion was on Intervention Mapping [29].
This paper outlined a method for intervention design
for health behaviours, not for HCPs’ behaviours, and
was therefore excluded. However, we did find four
methods papers for designing interventions to change
HCPs’ behaviour that incorporated Intervention
Mapping [20, 23, 26, 27]. It is likely that other
methods to design interventions to change health behav-
iours could similarly be adopted to design interventions to
change HCPs’ practice.
Two main gaps seem evident in our review of the

intervention design literature. First, limited methods tar-
get change in organisations or systems, or at least were
developed with a focus on the organization or system.

We found only one study [14] that did this explicitly. A
second study [22] targeted teams as well as individuals
but did not do so at the organizational level. We found
limited methods to specifically take the organisation and
system level contexts into consideration, as well as
methods that consider all levels. While it is true that
many of the methods’ approaches to barrier identification
could result in a focus on the organisation or system
should barriers at these levels be identified (for example,
see French et al. [21]), the implicit focus of these papers
targeted individual behaviour change. Future studies
should consider how and under what circumstances to
ensure that organisational and system level change is
considered.
The process of undertaking this review highlights a

second gap: the need for a better understanding of what
activities constitute intervention design. Our iterative
process of determining the intervention design variables
for extraction and the subsequent extraction of those
variables has led to a better understanding of the steps
inherent in intervention design, at least according to
current methods. There appear to be four steps common
to intervention design: barrier identification, linking bar-
riers to intervention component selection, use of theory,
and user engagement (i.e. seeking input on feasibility or
acceptability of the intervention from the potential
targets). While we do not necessarily understand the
best order for these tasks nor do we know what add-
itional tasks are required, it does represent a simple
structure of potential prototypical steps for the design of a
KT intervention. Additional understanding of these tasks,
as well as a more in-depth consideration of potentially
additional tasks that should be but are not yet routinely
adopted, would improve intervention design methods.
Almost all of the methods found (13/15) used theory

at some point in the tasks for intervention design, yet
evidence indicates theory is rarely used in the design of
interventions, or at least rarely reported [39, 40]. Select-
ing one of these published methods or building on these
methods is likely to guide researchers to use theory. Our
review did not measure the degree to which these
methods are used but this would be a useful future area
of research. Additionally, future methodological work
could focus on best practices for the use of theory to de-
sign an intervention.
Several limitations of this review warrant discussion.

We used only one rater for the title and abstract review.
Although support exists for the validity of using one
rater [41], having two raters would have reduced the
possibility of omitting a potentially relevant study. All of
the included methods were developed specifically for
healthcare environments. This could be in part due to
our search strategy. Other methods from disciplines out-
side of healthcare could yield additional and suitable
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methods, as could methods developed prior to 1996.
Several limitations exist that might have reduced the
number of potential methods found. Due to the chal-
lenges in adequately searching books, we did not include
books or book chapters in our search. Our inclusion
criteria meant that we did not include any studies that
reported on the testing of an intervention in addition to
the development of the intervention. In part, we did this
to isolate methods that were described in enough detail to
be able to replicate and adequately guide the design of an
intervention. Lastly, we did not search grey literature,
making the review susceptible to publication bias [42],
and we only chose to use three databases. It is feasible that
additional methods exist.

Conclusions
This systematic review outlined 15 published and replic-
able methods for designing interventions to change
HCPs’ behaviour. Its use as a resource and as a catalyst
for improved quality and quantity of methods is encour-
aged. Although these methods included varied steps,
there was a general agreement that designing an inter-
vention for individual-level change includes identifying
barriers, selecting intervention components, using the-
ory, and engaging end-users. Methods for designing
organisation and system-level interventions were limited.
Further comparative analysis of how the common tasks
are completed in the different methods will provide a
starting point for developing more detailed guidelines
for designing KT interventions. Future research should
focus on the degree to which these methods have been
used, determining how such methods could be better
adopted and further development of both guidance for
the existing methods and, potentially, new methods.
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