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Background and Purpose. There is growing awareness that the poor uptake
of evidence in health care is not a knowledge-transfer problem but rather one of
knowledge production. This issue calls for re-examination of the evidence produced
and assumptions that underpin existing knowledge-to-action (KTA) activities. Accord-
ingly, it has been advocated that KTA studies should treat research knowledge and
local practical knowledge with analytical impartiality. The purpose of this case report
is to illustrate the complexities in an evidence-informed improvement process of
organized stroke care in a local rehabilitation setting.

Case Description. A participatory action approach was used to co-create know-
ledge and engage local therapists in a 2-way knowledge translation and multidirec-
tional learning process. Evidence regarding rehabilitation stroke units was applied in
a straightforward manner, as the setting met the criteria articulated in stroke unit
reviews. Evidence on early supported discharge (ESD) could not be directly applied
because of differences in target group and implementation environment between the
local and reviewed settings. Early supported discharge was tailored to the needs of
patients severely affected by stroke admitted to the local rehabilitation stroke unit by
combining clinical and home rehabilitation (CCHR).

Outcomes. Local therapists welcomed CCHR because it helped them make their
task-specific training truly context specific. Key barriers to implementation were
travel time, logistical problems, partitioning walls between financing streams, and
legislative procedures.

Discussion. Improving local settings with available evidence is not a straightfor-
ward application process but rather a matter of searching, logical reasoning, and
creatively working with heterogeneous knowledge sources in partnership with
different stakeholders. Multiple organizational levels need to be addressed rather than
focusing on therapists as sole site of change.

C.S. Nanninga, PT, MSc, Univer-
sity Medical Center Groningen,
Center for Rehabilitation, Univer-
sity of Groningen, Dilgtweg 5,
9751 ND Haren, the Netherlands.
Address all correspondence to Ms
Nanninga at: c.s.nanninga@
umcg.nl.

K. Postema, MD, PhD, University
Medical Center Groningen,
Department of Rehabilitation
Medicine, Center for Rehabilita-
tion, University of Groningen.

M.C. Schönherr, MD, PhD, Uni-
versity Medical Center Groningen,
Center for Rehabilitation, Univer-
sity of Groningen.

S. van Twillert, PT, MSc, University
Medical Center Groningen,
Department of Rehabilitation
Medicine, Center for Rehabilita-
tion, University of Groningen.

A.T. Lettinga, PT, PhD, University
Medical Center Groningen, Cen-
ter for Rehabilitation, University of
Groningen.

[Nanninga CS, Postema K, Schön-
herr MC, et al. Combined clinical
and home rehabilitation: case
report of an integrated knowledge-
to-action study in a Dutch rehabil-
itation stroke unit. Phys Ther.
2015;95:558–567.]

© 2015 American Physical Therapy
Association

Published Ahead of Print:
December 11, 2014

Accepted: November 25, 2014
Submitted: October 27, 2013

Knowledge Translation and
Implementation Special Series

Post a Rapid Response to
this article at:
ptjournal.apta.org

558 f Physical Therapy Volume 95 Number 4 April 2015

mailto:c.s.nanninga@umcg.nl
mailto:c.s.nanninga@umcg.nl


Physical therapy subscribes to
the ideal of evidence-based
practice, but how do we

achieve that ideal? The health care
sector, including physical therapy,
has difficulty in applying and achiev-
ing widespread uptake of evidence
in local practices.1–4 Despite the
ever greater technologies available
for critically assembling, appraising,
and synthesizing the relevant studies
of interest on any given topic, ther-
apists still experience difficulties
when applying the results of system-
atic reviews and related guidelines to
their routine daily practice.2 They
complain about the poor quality in
terms of relevance and fit of the evi-
dence produced by researchers.
Researchers, in turn, point to thera-
pists who insist on doing it in their
own experience-based way. There is
growing recognition that the
research-practice gap thus experi-
enced is really a problem of know-
ledge production rather than one of
knowledge transfer.5–7 Research
goes unused because researchers fail
to address the most important prob-
lems facing patients, therapists, and
decision makers.8

The research-practice gap is increas-
ingly articulated in terms of concern
about the relative neglect of external
validity when it comes to clinical epi-
demiological research. It is a sine qua
non that researchers need to elimi-
nate the possibility of bias in order to
provide high-quality evidence. The
focus of the research community is
on the methodological quality of the
clinical trials rather than on the use-
fulness of their results.1,8–11 A draw-
back that ensues from the stringent
rating of research proposals and pub-
lications in terms of the rigor of their
internal validity control is the cre-
ation of a rather “sterile” evidence
base.1 Because clinical trials require
such tight criteria when it comes to
the interventions and selection of
participants, they are likely to end up
not having a very high external valid-

ity.1 Much more space, therefore,
should be devoted to issues of exter-
nal validity,1,8–11 engaged scholar-
ship,5,6 and the conduct of know-
ledge translation work in a
disinterested way.12

This case report illustrates the com-
plexities involved in an evidence-
informed improvement process in a
local rehabilitation stroke unit. It is
an integrated knowledge-to-action
(KTA) process that draws on a socio-
logically informed way of consider-
ing what sciences are and do.12,13 In
such a conception of science,
research knowledge is not privileged
over practical knowledge.12–14 Trans-
lation is conceived in our KTA pro-
cess as a 2-way knowledge exchange
between knowledge producers and
users.6,8,12 Both forms of knowledge
are thereby considered as being dis-
tinct but equally valued knowledge
practices.

Case Description and
Methods
Target Setting
The target setting was the stroke unit
of a Dutch rehabilitation center to
which patients with multifaceted
problems are admitted for multidis-
ciplinary rehabilitation after dis-
charge from an acute stroke unit.
The multidisciplinary team consists
of physiatrists, physical therapists,
occupational therapists, nutrition-
ists, speech therapists, psycholo-
gists, social workers, and nursing
staff specializing in stroke rehabilita-
tion. A medical and team manager
coordinate the multidisciplinary
team’s work.

Identified Problem
This KTA project started with a
request from the head of the depart-
ment to improve the local service
with the best evidence available in
the whole chain of care. The request
stemmed from his concern that
home- and community-based rehabil-
itation were less organized in the

Netherlands compared with, for
instance, Scandinavian countries.
Despite (or because of) the wealth of
systematic reviews and related
guideline recommendations on the
organization of stroke services, the
local therapists experienced difficul-
ties in critically appraising the
research knowledge and guideline
documents in terms of their useful-
ness for their local setting.15

Together with the multidisciplinary
team, we performed an integrated
KTA project on organized stroke
care by co-creating knowledge that
fitted the local circumstances.

Methods
A fieldwork approach including par-
ticipatory action research was used
to assist the local therapists in KTA
activities regarding organized stroke
care. In such an approach, active
interaction between researchers and
those researched influences the
learning processes and the self-
reflective capacity of both parties.16

An integrated KTA framework
guided the study and involved
researchers, therapists, and other
stakeholders in a 2-way knowledge
translation and multidirectional
learning process (see Tab. 1 for an
overview of phases, stakeholders,
tools, and products).17 A mixture of
research tools was used to bridge the
research-practice gap, comprising lit-
erature study, individual and focus
group interviews, a pilot study, and
expert meetings. All individual and
focus group interviews were digi-
tally recorded, and files were verba-
tim transcribed. Data were subse-
quently coded and compared with
regard to facilitators/barriers and
advantages/disadvantages of the ser-
vice to be put into action. The
Atlas-ti software program (Atlas-ti
GmbH, Berlin, Germany) was used
for qualitative data analysis.18

A project team was appointed, con-
sisting of the head of the depart-
ment, the medical manager of the
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stroke unit, the participatory
researcher, and a senior researcher.
A human movement scientist, who
also worked as a physical therapist in
the stroke rehabilitation team, ful-
filled both the role of participatory
researcher and that of content and
setting expert. A philosopher of sci-
ence and medicine (senior
researcher), who was not involved in
local practice, fulfilled the role of
reflective questioner and supported
the participatory researcher in the
conceptualization, analysis, triangu-
lation, and interpretation of the data.
Ongoing collaboration took place
with the multidisciplinary team and
their team manager in terms of con-
sultation, information, and feedback
meetings. The Board of Directors of
University Medical Center Gro-
ningen and health care insurance
experts were consulted to answer

questions about financial, legislation,
and regulatory matters.

Case Report
Phase 1: Specify Problem
In this phase, the participatory and
senior researchers specified the
problem of the local team by exam-
ining literature about the research-
practice gap in general, and more
specifically about organized stroke
care. They identified the problem
not just as a lack of knowledge of
local therapists but also as a know-
ledge production problem. The evi-
dence for well-organized stroke care
was widely acknowledged.15,19 How-
ever, trials had been undertaken in
several countries in various settings,
using different names to distinguish
well-organized from less-organized
ones and selecting different target
groups with respect to severity due

to stroke.15 This variability in nam-
ing, setting, and target population
complicated the translation of the
body of evidence summarized in
numerous reviews into local
improvements. Thus, the poor
uptake of evidence on organized
stroke care in local practices was
attributed to the great diversity in
stroke services examined in clinical
trials.15,20,21

Phase 2: Knowledge Creation
In this phase, the researchers
searched for reviews summarizing
the evidence produced in clinical tri-
als on organized stroke care and
stroke rehabilitation. Two guidelines
on stroke management were used as
additional knowledge sources.20,21

Review of reviews. PubMed,
CINAHL, and The Cochrane Library

Table 1.
Two-Way Knowledge Exchange and Multidirectional Learning Processa

Phase Stakeholders Tools Products

1. Specify problem Head of department 7 multidisciplinary
team 7 PR and SR

Local meetings, literature study
(research-practice gap and
organized stroke care)

Lack of local knowledge
Knowledge production problem
Diversity in services

2. Knowledge creation PR (researcher 7 content expert) 7 SR
(theoretical expert) 7 project team

Review of reviews (organized stroke
care) ordering services

User-friendly matrix

3. Tailor knowledge to
address identified
problem

Project team 7 PR and SR 7
multidisciplinary team

Project team meeting, mapping
differences and similarities,
information meeting (team)

Firm evidence-based local rehabilitation
stroke unit

Challenge to translate ESD evidence in
alternatives

CCHR as a possibility

4. Adapt knowledge
to local context

Multidisciplinary team 7 PR and SR 7
multidisciplinary team

Two focus group interviews with
team members, literature studies
(goal setting and task- and
context-specific training),
feedback meeting (team)

Practical knowledge to build on
Research knowledge to specify CCHR
Engaged therapists

5. Access barriers to
knowledge use

Project team 7 PR and SR 7 PTs and
OTs, survivors of stroke caregivers 7
PR and SR 7 board of directors,
health insurance experts 7 PR and SR
7 local care manager,
multidisciplinary team

Local meetings, pilot study
(4 survivors of stroke and
caregivers), expert consultation,
feedback meeting (team)

Specification of CCHR
Barriers: travel time, logistical

problems, walls between financing
streams, legislative procedures 3
need to address multiple
organization levels

6. Reshape problem Project team 7 PR and SR 7 regional
care managers, health insurance
experts, policy makers, GP, local care
manager 7 PR and SR 7 OTs and
PTs primary care 7 PR and SR 7
multidisciplinary team

Project team meetings, regional
expert meetings, qualitative
study, information meeting
(team)

Idea 1: “combined coaching at home
and over distance”

Idea 2: second KTA study with focus on
multi-actor process on different
organizational levels

a PR�participatory researcher, SR�senior researcher, PTs�physical therapists, OTs�occupational therapists, CCHR�combined clinical and home
rehabilitation, GP�general practitioner, ESD�early supported discharge, KTA�knowledge-to-action.
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revealed a great variety of reviews on
stroke rehabilitation and organized
stroke care services. The researchers
selected a total of 16 reviews
between January 2003 and Septem-
ber 2013 that were relevant to the
identified problem. These reviews
had their focus on the organization
of stroke rehabilitation in primary
and secondary care.22–37 Reviews
with a focus on diagnostic proce-
dures and rehabilitation treatments
were excluded.

Making research knowledge
manageable. The project team
asked the researchers to make the
diversity of stroke services and
related evidence manageable in a
user-friendly tool. Informed by dis-
tinctions made in the reviews, the
researchers ordered the research
knowledge in a matrix with 4 quad-
rants (Figure).22–38 They distin-
guished services in well- and less-
organized services and inpatient
and outpatient services (see
Appendix for definitions of servic-

es).22,26 –31 In addition, they differ-
entiated stroke severity as mild (a),
moderate (b), or severe disability
(c) and evidence as firm (�), incon-
clusive (�/�), or no evidence
(�).38 In so doing, they reflected
the emerging hierarchy of service
organizations and target group
descriptions articulated by “stroke
unit trialists.”22

Phase 3: Tailor Knowledge to
Address Identified Problem
In this phase, the project team
applied the matrix as an ordering fig-
ure to: (1) determine the nature of
the local rehabilitation service, (2)
explicate the available evidence for
the local service, and (3) pinpoint
research knowledge that could be
used locally for improving home-
and community-based services. To
address these issues, the researchers
explored differences and similarities
in target population, content, and
implementation environment be-
tween the services reviewed and the
local service under study.

A rehabilitation stroke unit: a
firm evidence base to start with.
The project team determined their
local service as an evidence-based
rehabilitation stroke unit (quadrant
I), as their service met the 4 criteria
set out in stroke unit reviews.22–25

First, there was a multidisciplinary
team that provided stroke care in a
dedicated ward; second, the stroke
team (including nursing staff) was
specialized and trained in stroke
rehabilitation; third, routine involve-
ment of caregivers in the rehabilita-
tion process was established in the
form of partner groups; and, fourth,
new insights and skills in stroke reha-
bilitation were taught in regular
meetings and courses.22–25 Further-
more, the target population of the
local service were adult patients
with moderate to severe disability
who had been admitted to a dedi-
cated department after care in the
acute stroke unit of a hospital. The
multifaceted problems meant that
rehabilitation treatment could not
adequately and safely be managed at
home. This approach was in line
with stroke guidelines recommend-
ing that all patients not suitable for
transfer home after completion of
acute diagnosis and treatment
should be treated in a specialist reha-
bilitation stroke unit.20,21 Re-
search knowledge about rehabilita-
tion stroke units thus served as a firm
evidence base (level A) for the target
group in the local setting.

Early supported discharge (ESD):
a challenge to translate the
evidence. Evidence concerning
home and community rehabilitation
services was inconclusive because of
variability across services (quadrant
IV).28–30 The project team endorsed
ESD as a well-organized and
evidence-based cost-saving outpa-
tient alternative to regularly sup-
ported discharge (quadrant III).31–37

Early supported discharge involves a
multidisciplinary team specialized in
stroke rehabilitation that plans and

Figure.
Ordering of well- and less-organized and inpatient and outpatient services. a�mild
disability, b�moderate disability, c�severe disability, ��evidence, �/��inconclusive
evidence, ��no evidence.
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coordinates early discharge from the
hospital, postdischarge care, and
rehabilitation at home through
weekly team meetings, usually fol-
lowed by a visit from the case man-
ager of the ESD team.31 Stroke guide-
lines recommend that patients
should be discharged early from
stroke unit care only if there is a
specialist stroke rehabilitation team
able to continue rehabilitation in the
community from the day of
transfer.20,21

The project team noted that well-
organized, specialist home- and
community-based stroke services
were scarce in the region. Moreover,
the greatest benefits from ESD are
attributed to patients with mild to
moderate disability in acute stroke
units, whereas the target group in
their local setting are patients
with moderate to severe disability
treated in a rehabilitation stroke
unit.31–36 They concluded that the
original evidence on ESD did not
exactly fit the circumstances of the
target setting. Even so, they argued
that the local rehabilitation stroke
unit could well profit from the ESD
recommendation to shift more—and
at an earlier stage—into home-based
alternatives.31–33,35,36 In light of these
findings, the idea of an alternative
service tailored to patients with
moderate and severe disability fol-
lowing stroke surfaced; that is, com-
bined clinical home rehabilitation
(CCHR), in which specialist multidis-
ciplinary treatment in the rehabilita-
tion unit could be combined with
home treatment at an early stage.
The participatory researcher used
the matrix to inform the multidisci-
plinary team about: (1) how to build
on the evidence available for stroke
rehabilitation units and (2) how to
learn from evidence for ESD.

Phase 4: Adapt Knowledge to
Local Context
In this phase, the researchers traced
and articulated ways of attending to

clinical and home rehabilitation of
the local team. Therefore, they con-
ducted 2 focus group discussions,
each with 8 participants from differ-
ent disciplines of the multidisci-
plinary team. The focus groups
addressed the question: “How could
one learn the most from the advan-
tages or disadvantages of combined
clinical and home rehabilitation.” To
elaborate on the practical contextual
knowledge of the team, the research-
ers subsequently conducted a sec-
ond literature review focused on
items that the participants addressed
as challenging.

Practical knowledge of the
team. The participants articulated
the greatest advantage of CCHR as
being an easier carryover of skills
learned in the clinical setting to the
home setting. They discussed the
carryover problem in terms of “a
gap, into which patients and their
families threaten to fall after dis-
charge from the rehabilitation unit.”
Patients faced the problem of being
treated in an institution and then
having to master an environment
that differed from this institution in
various ways. This problem could
not be prevented by means of week-
end leaves and routine involvement
of partners in the rehabilitation pro-
cess, or even by home visits. Thera-
pists critically reflected on the “arti-
ficial state” of their treatments by
stressing that activities training in a
clinical setting was always an imper-
fect simulation of the natural setting
at home. Therefore, they welcomed
CCHR because it made training more
“tailor-made” and task- and context-
specific. Patient goals could be bet-
ter set in collaboration with patients
and significant others at home,
thereby taking problems in real life
as a directive for treatment. The
added value of CCHR was expressed
in a better transition to the home
setting rather than in cost savings
such as in ESD.

One disadvantage discussed by the
participants was the distance that
needed to be bridged in order to
deliver treatment at home. Travel
time made them less employable in
the clinical setting, and they doubted
whether health insurance compa-
nies were willing to pay for such
indirect costs. Asking community
therapists to deliver home treatment
was not an alternative because they
lacked specialist expertise in stroke
rehabilitation. Fatigue of patients
with stroke was a concern that also
needed to be considered with
respect to travel time. Also, although
family members could be actively
involved in CCHR, they might not
always be able to free themselves
from work obligations during home
treatment.

Research knowledge from the
literature. To build on the practi-
cal knowledge of the local team, the
researchers conducted a literature
review on task- and context-specific
training and goal setting. This review
confirmed and specified the practi-
cal knowledge of the team. Indeed,
most patients with stroke had diffi-
culty with generalizing what had
been learned in the therapeutic set-
ting to their own living environ-
ments.39 The context in which tasks
are learned, therefore, should be as
personalized and home-like as possi-
ble. Task-specific training enhanced
functional outcomes in stroke reha-
bilitation, where there is increasing
evidence available for neural plastic
changes.40 Intensive, meaningful,
repetitive task-specific and client-
centered treatments that targeted
the whole body were advocated in
an enriched environment.40,41 Goal
setting in close collaboration with
patients and their families was con-
sidered a key element in rehabilita-
tion treatment.42 Goals should be
meaningful and challenging but
achievable and should include both
short-term (days/weeks) and long-
term (weeks/months) targets and
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time-bound measurable outcomes.42

Qualitative studies on the actual use
of goals in rehabilitation practice
revealed, however, that goals are fre-
quently unattained, modified, or con-
tested.43,44 In rehabilitation, goals
are set for the home setting that
differ—in terms of spatial and social
characteristics—from those in the
clinical setting, where people are
training for the accomplishment of
goals.44 The research knowledge on
task- and context-specific training
and goal setting supported the prac-
tical knowledge and drives of the
therapists and the uptake of CCHR.
The therapists explicated these find-
ings in a feedback meeting with the
team.

Phase 5: Assess Barriers to
Knowledge Use
In this phase, the project team
decided in close cooperation with
the team to conduct a pilot study
with 4 patients with varying cogni-
tive and motor problems poststroke
(Tab. 2). Physical therapists and
occupational therapists were in-
dicated as best candidates for deliv-
ery of CCHR. The participatory
researcher assisted the therapists in
making CCHR practical. After the
pilot study, the researchers assessed
facilitators and barriers in the appli-
cation of CCHR by conducting semi-
structured individual interviews
with 9 therapists and the 4 patients

and their caregivers involved in the
pilot study. The head of the depart-
ment and the senior researcher sub-
sequently talked with members of
the Board of Directors of University
Medical Center Groningen and with
regional health insurance experts
about the potential of CCHR.

Specification of CCHR. Informed
by ESD evidence, the participatory
researcher decided in partnership
with the therapists to begin with
CCHR as early as possible, that is,
within 4 weeks after admission to
the rehabilitation stroke unit. The lit-
erature studies on task- and context-
specific training and goal setting
made them decide that goals needed
to be set in the home setting in close
collaboration with the patients and
their caregivers. Whole tasks should
subsequently be assessed and trained
in the home setting and then prob-
lematic tasks repeatedly practiced in
the clinical setting with a focus on
the missing components. Subse-
quently, the whole tasks had to be
trained in the home setting again.

Experiences of therapists and
patients and their caregivers.
Therapists embraced the alternative:
CCHR provided a great deal of
insight into the home environment,
including the problems their
patients had to face. Although they
experienced difficulties with restruc-

turing their existing skills, they felt
they could offer their patients a more
customized treatment. According to
one therapist, “CCHR was a lottery
ticket for a patient with severe cog-
nitive problems.” This patient
showed astonishing improvements
when training took place in his own
living environment. Patients were
satisfied, because they were taught
to use, in their own home environ-
ment, what they had learned in the
clinical setting. Home treatments
made family members feel more
secure in assisting patients in per-
forming daily activities in the
absence of the therapist during
weekend leaves.

Most of the goals that were set at
home, and subsequently trained for
in the clinical setting, were attained.
A frequency of two 45-minute home-
treatment sessions a week appeared
to be enough for goal setting and
treatment. The total duration of
CCHR ranged from 2 to 5 weeks, in
which the total number of home
treatments ranged from 2 to 10 ses-
sions, depending on the complexity
of problems poststroke. However,
starting early (ie, within 4 weeks)
became a barrier for some patients
and their caregivers. For logistical
reasons, the team could not select
more than 2 patients for home treat-
ment at the same time; otherwise,
too few therapists would then be

Table 2.
Patient Characteristicsa

Patient
No. Sex

Age
(y) Stroke

Effects of Stroke
(MRS Score)

Marital
Status

Clinical
Stay (d)

Duration
of CCHR

(wk)
No. of Home
Treatments

Therapist Involved
With Home
Treatments

1 Male 72 Hemorrhagic stroke,
right

Motor problems (MRS 2) Married 65 3 6 PT and OT

2 Male 70 Hemorrhagic stroke,
left

Motor, cognitive and speech
problems (MRS 4)

Married 88 5 10 PT and OT

3 Female 44 Ischemic stroke,
right

Motor problems (MRS 3) Married 61 4 8 PT and OT

4 Male 47 Ischemic stroke,
left

Motor, cognitive, and speech
problems (MRS 4)

Married 70 2 2 PT and OT

a MRS�Modified Rankin Scale, CCHR�combined clinical home rehabilitation, PT�physical therapist, OT�occupational therapist.
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available for regular treatment in the
clinic. Therapists also experienced
time pressure in their schedules
caused by additional travel time and
time to fine-tune activities. As a solu-
tion, home treatments were con-
nected to weekend leaves.

Expert consultation. A barrier
beyond the control of the therapists
involved the organization and
finance system of health care ser-
vices in the Netherlands. The con-
sulted board of directors and health
insurance experts foresaw financial
and legislative problems were it to
be implemented structurally. Dutch
inpatient and outpatient therapists
work in separate organizational envi-
ronments with different employ-
ment relationships and financing
agencies. They suggested involving
care financing agencies in the pro-
ject because legislative procedures
and partitioning walls between
health-financing systems in primary
and secondary care might hamper
structural implementation of CCHR.
This suggestion implied that the
project team had to redefine the
problem and integrate practical and
contextual knowledge of regional
managers, therapists, and financial
and policy experts in the local
knowledge co-creation process. Sev-
eral therapists were eager to give
content to the new idea.

Phase 6: Redefine Identified
Problem
In this phase, the researchers placed
the problematic integration of pri-
mary and secondary care services in
a broader perspective by organizing
an expert meeting with 1 local care
manager as well as 4 care managers,
1 health insurance expert, 1 general
practitioner, and 2 policy makers in
the region. Another expert meeting
was organized with 6 physical ther-
apists, 5 occupational therapists, and
2 speech therapists treating survi-
vors of stroke in the region. Subse-
quently, the researchers conducted a

qualitative study to gain knowledge
of the needs of survivors of stroke
and family caregivers in the clinical,
postdischarge, and reintegration
phases of the rehabilitation process.

Expert meetings. The region had
identified active and healthy aging as
a major societal challenge. All partic-
ipants were supportive of a better
integration between primary and
secondary stroke care services. To
meet the demands associated with
demographic change in terms of low
birthrates, increasing longevity, the
related shortage of health care pro-
fessionals, and increasing pressure
on public budgets, the policy makers
felt the need to rethink the way
stroke services were organized in the
regional chain of care. Delivery of
stroke care with less fragmentation,
close to home, and bridging dis-
tances with the help of innovative
technology were shared challenges.
The physical therapists, occupational
therapists, and speech therapists
expressed a shortage of knowledge in
outpatient services concerning the
treatment and multifaceted problems
of survivors of stroke as a major con-
cern. The qualitative study revealed
that survivors of stroke foregrounded
functional recovery in the clinical
phase, were confronted with an iden-
tity confusion and related mourning
process in the postdischarge phase,
and longed for recognition and a sense
of belonging in the reintegration
phase.45

Reshape problem. Informed by
this practical, contextual, and
research knowledge, the project
team suggested that individual
coaching of survivors of stroke and
family caregivers rather than multi-
disciplinary treatment should be piv-
otal in home- and community-based
rehabilitation. The project team
decided to reshape the identified
therapeutic problem by placing it in
a regional policy and multi-
stakeholder perspective and then go

through the knowledge creation and
action cycle again. The therapeutic
question “How can therapists
improve the transition from the clin-
ical to the home setting with the
available evidence on organized
stroke care?” was reshaped into a
decision-making question: “How do
we organize rehabilitation service
through to the home environment of
survivors of stroke in a sustainable,
efficient, and smart way, eventually
with the help of e-health technol-
ogy?” Combined coaching at home
(face-to-face) and over distance
(screen-to-screen) was articulated as
an alternative that might contribute
to regional challenges. How the pro-
ject team addressed multiple organi-
zation levels in a second KTA study
on organized stroke care and how
they managed that therapists
remained involved will be presented
in the near future.

Discussion
This case report illustrates the itera-
tive and dynamic process of inte-
grated KTA research aimed at trans-
lating evidence, produced in
controlled research settings, to com-
plicated implementation environ-
ments such as those seen in clinics.
To bridge the research-practice gap
experienced, we used a participative
action approach, thereby treating
research and practical contextual
knowledge with analytical impartial-
ity.5,12 The lessons learned by doing
are discussed below.

Different Translations of
Evidence to Local Setting
By articulating similarities and differ-
ences in the target population and
environments of local and research
settings, we learned that evidence
produced in clinical trials could help
to advance local settings in different
ways. Similarities indicate proof of
actual practice in local settings,
implying that local therapists already
worked in an evidence-based man-
ner, as was the case in the local reha-
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bilitation stroke unit described in
this case report. Differences indicate
that there is a challenge to improve
local reality in an evidence-informed
way, as we did with evidence for
ESD. This finding might imply that
therapists need to deviate from orig-
inal evidence produced in research
settings, as was done in CCHR, in
order to tailor it to the abilities of
patients who are severely disabled
poststroke treated in a rehabilitation
stroke unit. In most reviewed trials,
severity was measured with the Bar-
thel Index. Whether the Barthel
Index is a valid instrument for objec-
tifying the multi-facedness of prob-
lems of survivors of stroke in their
own living environments might be a
topic for future research.

Generalizability of Case Studies
Case studies and participatory action
research do not have generalizing
power, in that we can now recom-
mend how other stroke rehabilita-
tion services can improve their
service in a well-organized and
evidence-informed manner. This
conclusion, however, does not mean
that the findings in this KTA project
only have local value. We hope to
have demonstrated that detailed
analysis and description of a bidirec-
tional evidence-informed translation
process in one location might have
value for stakeholders working in
another location. Indeed, such a
specification of a local improvement
process renders it possible for ther-
apists in other settings to examine
what will remain the same and what
will change, when they want to
improve the organization of their ser-
vice in an evidence-informed man-
ner. The user-friendly matrix that we
developed as an ordering figure for
navigating through the different
types of services on organized stroke
care including available evidence
also might facilitate others in improv-
ing their local setting in an evidence-
informed way.

Lack of Attention to Multiple
Organizational Levels
One limitation of this case report is
that we did not take broader organi-
zational levels into account from the
very beginning of our KTA process.
We learned that improving rehabili-
tation practice with available evi-
dence on organized stroke care is
not just a matter of mobilizing its key
users but also one of augmenting its
material and organizational environ-
ment.7,8 Partitioning walls between
different financing systems along
with stifling legislation and regula-
tory procedures were detected as
main barriers for structural imple-
mentation of CCHR. Thus, multiple
organizational levels need to be
addressed in KTA studies rather than
focusing on therapists as the sole site
of change.46 That is why we
reshaped our identified problem and
started to go through the knowledge
creation funnel and action cycle
again. The philosophy underlying,
and methodology used, in transition
management research may prove to
be useful in such a multi-actor
process.47

Transformed Terminology and
KTA Framework
Translation was conceived in the
KTA process as a 2-way knowledge
exchange and multidirectional learn-
ing process for knowledge “produc-
ers” and “users.”5,6,12 Conventional
KTA frameworks suggest a one-way
knowledge transfer by the KTA
expert, as is illustrated by the arrows
of the action cycle pointing in just
one direction.2,5 We welcome the
bidirectional arrows of present
frameworks that visualize the itera-
tive, dynamic, and multidirectional
learning process in KTA work more
adequately.17 Knowledge translation
experts may have been too focused
on applied and evaluation research,
which privileges scientific know-
ledge over local practical know-
ledge.12 As such, they might over-
look the multiplicity of KTA work, in

particular the production of new
knowledge, which arises from the
interactions between scientific and
practical contextual knowledge.
This situation implies that we need
to reconsider the terminology in
which current KTA frameworks
articulate their knowledge creation
and KTA activities. Also, the contra-
diction between knowledge “pro-
ducers” and knowledge “users”
might no longer be appropriate ter-
minology. We argue that evidence-
informed improvements of local
practices are achieved more easily if
the terminology remains equally val-
ued and yet is fluid enough to
change shape, to make it adaptable
to the requirements of the new
surroundings.

Improving rehabilitation practice is
quite a different enterprise from
proving its effectiveness.14 Improv-
ing settings with the help of research
findings from a rather “sterile” evi-
dence base1 and translating these
findings into the complex world of
health care delivery is a matter of
creatively working with heteroge-
neous information sources.3,13,14 It is
an iterative, cyclical, and dynamic
translation and transformation pro-
cess that requires practical and con-
textually relevant wisdom on the
part of all involved, such as research-
ers, therapists, patients, caregivers,
managers, and policy makers.
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Appendix.
Glossary of Stroke Services Ordered in a Matrix

Acute stroke unit—A stroke ward or unit where a multidisciplinary team including specialist nursing staff based
in a discrete ward cares exclusively for patients with stroke and the focus is on acute care. Patients are accepted
acutely but are discharged early (usually within 7 days).22

Combined clinical home rehabilitation—A service that accelerates home rehabilitation of patients admitted to
a rehabilitation stroke unit and combines this rehabilitation with treatment by a multidisciplinary team including
specialist nursing staff based in a discrete ward or unit exclusively for patients with stroke (ie, as in this case report).

Comprehensive stroke unit—A stroke ward or unit where a multidisciplinary team including specialist nursing
staff based in a discrete ward cares exclusively for patients with stroke. Patients are accepted acutely, but
rehabilitation also is provided for at least several weeks if necessary.22

Early supported discharge—A service that coordinates transfer of care from hospital to home to create a seamless
transition. Discharge of patients who are admitted to the hospital is accelerated, and stroke specialist rehabilitation
is provided in the community setting.31

General medical ward—An acute medical or neurology ward where care is provided without routine multidisci-
plinary input.22

Home- and community-based rehabilitation—Services whereby continuing rehabilitation is offered at home or
in the community after discharge from an inpatient setting with or without multidisciplinary input. Rehabilitation
is offered within 1 year28,29 or more than 1 year after stroke onset or discharge.30

Hospital at home—A service that provides active treatment by health care professionals in the patient’s home for
a condition that otherwise would require acute hospital inpatient care, and always for a limited time period.27

Inpatient services—Services targeted toward patients being admitted to an institution.22

Mixed rehabilitation ward—A multidisciplinary team including specialist nursing staff in a ward provides a generic
rehabilitation service but not exclusively caring for patients with stroke.22

Mobile stroke team—A peripatetic multidisciplinary team (excluding specialist nursing staff) provides care in a
variety of settings.22,26

Organized inpatient care—The focusing of care for patients with stroke in hospital under a multidisciplinary team
that is specialized in stroke management.22

Outpatient services—Services targeted toward patients living at home.28

Rehabilitation stroke unit—A stroke ward or unit where a multidisciplinary team including specialist nursing staff
based in a discrete ward cares exclusively for patients with stroke and the focus is on rehabilitation. Patients are
accepted after a delay, usually of 7 days or more, and a prolonged period of rehabilitation is offered.22

Stroke unit—A stroke ward where a multidisciplinary team including specialist nursing staff based in a discrete
ward cares exclusively for patients with stroke. Stroke units can be subdivided into acute stroke units, rehabilitation
stroke units, and comprehensive stroke units.22
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