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Objective: There is an evidence–practice gap in assessment of the upper extremities during acute
and subacute stroke rehabilitation. The aim of this
study was to target this gap by describing and
evaluating the implementation of, and adherence
to, an evidence-based clinical practice guideline for
occupational therapists and physiotherapists.
Methods: The upper extremity assessment implementation process at Sahlgrenska University Hospital
comprised 5 stages: mapping clinical practice, identifying evidence-based outcome measures, development of a guideline, implementation, and evaluation.
A systematic theoretical framework was used to guide
and facilitate the implementation process. A survey,
answered by 44 clinicians (23 physiotherapists and
21 occupational therapists), was used for evaluation.
Results: The guideline includes 6 primary standard
ized assessments (Shoulder Abduction, Finger Extension (SAFE), 2 items of the Actions Research Arm
Test (ARAT-2), Fugl-Meyer Assessment of Upper
Extremity (FMA-UE), Box and Block Test (BBT), 9-Hole
Peg Test (9HPT), and grip strength (Jamar hand
dynamometer)) performed at specified time-points
post-stroke. More than 80% (35 to 42) clinicians
reported reported being content with the guideline and
the implementation process. Approximately 60–90%
of the clinicians reported good adherence to specific
assessments, and approximately 50% reported good
adherence to the agreed time-points. Comprehensive
scales were more difficult to implement compared
with the shorter screening scales. High levels of work
rotation among staff, and the need to prioritize other
assessments during the first week after stroke, hindered to implementation.
Conclusion: The robustness of evidence, adequate
support and receptive context facilitated the implementation process. The guideline enables a more
structured, knowledge-based and consistent assessment, and thereby supports clinical decision-making
and patient involvement.
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LAY ABSTRACT
Currently available clinical practice guidelines do not
specify which outcome measures should be used at which
time-points for people after stroke. This study describes
the implementation process and evaluation of a clinical
practice guideline developed for the assessment of upper
extremity function after stroke. The guideline is based on
recent research evidence and defines the assessments,
and the time-points at which the assessments should be
performed. An evaluation survey showed that clinicians
valued the clear structure of the guideline and found it
useful for prognosis and treatment planning. Robust evidence, and active involvement of clinicians and leaders,
were important elements of implementation. The guideline will potentially improve the quality of rehabilitation
through increased knowledge of prognosis and treatment effects, based on the assessment of arm function
in people with stroke, thereby enabling a more evidencebased, consistent, and individually tailored rehabilitation.

C

onsiderable efforts have been made recently in the
field of stroke rehabilitation to develop evidencebased agreed guidelines for upper extremity assessment (1–4). Advances in predicting stroke outcomes,
in terms of motor function and activity, have been the
primary driver of this development (5–7). There is,
however, a clear evidence–practice gap, since the use
of recommended upper extremity outcome measures
in day-to-day clinical practice is sparse. It is well recognized that valid, reliable and responsive outcome
measures, performed at pre-defined time-points after
stroke, are required for effective rehabilitation (2–4).
Currently available clinical guidelines recommend the
use of standardized outcome measures, but often do
not specify what outcome measures should be used,
at what frequency, or in what settings (2).
The implementation of standardized recommended
upper extremity outcome measures in clinical routine
practice takes time and effort. Increased and consistent
use of such measures is, however, required to enable
person-centred informed clinical decision-making
throughout the rehabilitation pathway, and thereby
improve patient outcomes. Overall adherence to stroke
guidelines varies, but, in general, it is greater when
the implementation process includes systematic and
well-defined activities (8–10). There are no recognized
“gold standard” implementation activities, although
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multifaceted interventions involving educational
outreach and a structured theoretical approach have
been suggested to work best (8, 9). Organizational and
multidisciplinary team factors, staff beliefs regarding
the guidelines, integration of patient-centred recommendations into practice, awareness of guidelines,
changing routines, and necessary time investment, are
known factors affecting adherence (8, 10).
The successful implementation of evidence into
practice is dependent on the quality of evidence, the
context, and how the evidence is introduced into practice (facilitators) (11). These 3 key elements, being part
of the Promoting Action on Research Implementation
in Health Services (PARIHS) theoretical framework,
have been employed widely in different implementation activities (11, 12). This theoretical model prereq
uisites that the evidence is robust, practitioners agree
with it, and the context is receptive, including the formal leaders, and that appropriate facilitation is ensured
(11, 13). The Knowledge to Action (KTA) framework
is another theoretical tool that has been widely used
to make the process of knowledge translation into
practice more systematic (14). The KTA emphasizes
the importance of adapting knowledge to the local
context, of involving stakeholders, and of being aware
of barriers, facilitators and user needs (14).
The literature is extensive regarding the implementation of stroke guidelines into clinical practice (8, 9),
but only a few studies have specifically targeted assessment and use of standardized outcome measures
(15, 16). More recent work on recommendations
regarding upper extremity outcome measures (3) also
imply a need to move this research evidence into stroke
rehabilitation practice.
The aim of this study was to describe and eval
uate the implementation process and adherence to an
evidence-based clinical practice guideline (CPG) for
physical therapists (PT) and occupational therapists
(OT) in the assessment of upper extremity function and
activity during acute and subacute stroke rehabilitation.
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METHODS
Setting and context
The implementation process was initiated in 2014 as part of
the strategic work of Research & Development (R&D) at the
Department of Occupational Therapy and Physiotherapy,
Sahlgrenska University Hospital, Gothenburg, Sweden.
Approximately 317 PT and OT work at the hospital, of whom
approximately 23 PT and 22 OT work in stroke rehabilitation at
4 different hospital sites. Three hospital sites (Sahlgrenska, Östra,
Mölndal) provide acute inpatient rehabilitation at Stroke Units,
and one (Högsbo) provides specialized neurological rehabilitation
after the acute phase (inpatient and outpatient rehabilitation).
Four clinical researchers with doctoral degrees (2 PT and
2 OT) were strategically selected for the assignment and
comprised the R&D Stroke group. The group members had
extensive clinical experience of stroke rehabilitation within
the organization (15–45 years) and a high level of research
expertise covering 4 main aspects of stroke rehabilitation (upper
extremity, postural control/walking, cognition, and activities
of daily living (ADL)). The group aimed to address evidencepractice gaps by systematically mapping the physiotherapy
and occupational therapy clinical practice, summarizing the
evidence, and developing and implementing locally adapted
clinical guidelines for stroke rehabilitation. The R&D Stroke
group produced semi-annual and annual reports, which were
disseminated to the management group and clinicians. Support
from the management group, along with collaborative joint
activities between the members of the group, were an integrated
part of the implementation process. This paper only presents
the work concerning the development and implementation of
evidence-based CPG for upper extremity assessment, led by
one of the authors (MAM).
The implementation process was supported by well-established
theoretical frameworks, the PARIHS (11, 12) and the KTA (14),
as well as the International Classification of Functioning, Disability and Health (ICF) (17). The KTA process is complex and
dynamic, but can be divided into 2 main concepts: knowledge
creation and action (14). In the current study, the implementation process started with knowledge creation, which included
mapping the assessments used in clinical practice, followed by
revision of the evidence-base on upper extremity assessments
(Fig. 1). This knowledge was subsequently evaluated and
adapted to the local context through a variety of actions. The
key elements of the PARISH model (strength of the evidence,
context, and facilitation) were used to guide the process in terms
of evaluation of barriers to knowledge use and in selection of
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Fig. 1. The 5 main steps of the implementation process in accordance with the theoretical frameworks of the Knowledge to Action (KTA) and the
Promoting Action on Research Implementation in Health Services (PARIHS).
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tailored interventions. Early use of the guideline was monitored
through various actions and, finally, evaluated using a survey.
Long-term sustainable use of the developed guideline is still an
ongoing process. The Appraisal of Guidelines for Research &
Evaluation II (AGREE) reporting checklist was used to provide
methodological support for guideline development (18).
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A survey was sent to all clinicians working with stroke rehabilitation. The survey was answered collectively by each PT and OT
unit, and followed up by open group discussions moderated by a
clinical researcher from the R&D Stroke group. The questions of
the survey included aspects on how the assessments were done;
which standardized assessments were used, which profession was
responsible for which assessment, and how the inter-disciplinary
co-operation was organized between OT and PT. Results from
discussions were summarized using the strengths, opportunities,
weaknesses and threats (SWOT) analysis tool (19).
Evidence-base on upper extremity assessments
The literature search was performed by the clinical researcher
(MAM) in PubMed and complemented by a search in Google
Scholar database for CPG in November 2015. The aim of the
search was to identify outcome measures with strong psychometric properties and clinical utility recommended for stroke
rehabilitation. The search was limited to peer-reviewed systematic reviews, CPG, and recommendations, published in English
between 2005 and 2015, with the following search terms: stroke,
upper extremity, arm, upper limb, assessment, outcome measure,
instrument, scale, test, national guideline, practice guideline and
recommendations. Only measures available in Swedish were
considered. The results were summarized and disseminated to
clinicians in a written report and through a series of meetings.
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Development of upper extremity clinical practice guideline for
stroke
At this stage, a series of information meetings was organized
to provide a preliminary plan for implementation work and to
encourage interested clinicians to become involved. Subsequently, each OT and PT group nominated at least one clinician
to be included in the upper extremity clinical reference group.
The final selection was coordinated with the other ongoing
activities, and considered aspects such as professional role
characteristics, facilitation skills, group dynamics and workload.
The role of the reference group member was formalized through
the organization. The clinical reference group, consisting of
4 PT and 4 OT, had approximately 6 yearly meetings led by
the clinical researcher (MAM). The group provided valuable
input and critical feedback on the first and revised drafts of the
guidelines, contributed to the action plan, mediated and facilitat
ed information flow at their respective unit, and facilitated local
meetings and workshops. Consensus-based decision-making
was used at the reference group meetings to agree on the
final content of the guidelines. A series of meetings was also
organized at each unit to allow open discussions and direct input
and feedback on the content of guidelines from all clinicians.
Practical workshops on specific standardized outcome measures
were organized at all sites. Supporting materials were produced
for new outcome measures, e.g. an educational video on how
to perform the Fugl-Meyer Assessment of Upper Extremity
(FMA-UE) (www.neurophys.gu.se/rehabmed).
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Implementation
Implementation of the upper extremity assessment guideline
was performed gradually, depending on the working situation at each unit. The final guideline for upper extremity was
available to clinicians in January 2019 and published online
(http://hittadokument.vgregion.se) in September 2019 (a
summary in English is available in Supplement 11). Subsequently, patient case discussions were conducted within each
unit, based on real documented unidentified patient data from the
medical charts provided by the clinicians to support clinicians
in the use and interpretation of the guideline.
Evaluation
A survey, developed by the clinical researcher (MAM), aimed
to gather and summarize clinicians’ experiences and perceptions
on the implementation process and to evaluate adherence to the
guideline. After piloting in a separate group (2 PT and 1 OT with
extensive clinical and research experience), and approval from
the management group, the survey was delivered and completed
individually and anonymously by clinicians working with stroke
in March 2020. A 4-grade Likert scale (good, rather good, rather
bad, bad or agree fully, agree partly, agree poorly, don’t agree)
and predefined intervals were used in ratings, and reported
descriptively as percentages. The free-text comments were
organized and analysed using the SWOT analysing tool (19).

RESULTS
Mapping clinical practice
A mix of standardized (Table I) and non-standardized
assessments of upper extremity function and activity
were used in clinical practice in 2014. The SWOT
analysis and group discussions revealed that high
level of clinical expertise, collective support, and good
collaboration between PT and OT strengthened the
clinical practice. Even when therapists were, in general,
satisfied with available clinical stroke guidelines, they
wanted to have more detailed guidance on selection
of assessments and interventions. Assessment was
considered to be important, particularly when it could
be integrated into daily treatment sessions. Not having
enough time to perform standardized assessments,
particularly in the acute stroke unit, was perceived as a
threat. Furthermore, the assessment of upper extremity
function was not prioritized when time was limited.
Unclear division between the OT and PT roles, particularly in upper extremity rehabilitation, was seen
as a weakness. For example, some assessments, such
as assessment of sensory function, were performed
by both professions, while assessments and active
training of motor function could receive a low priority
if the OT prioritized interventions targeting ADL and
cognition and the PT targeted mobility and walking
http: //www.medicaljournals.se/jrm/content/?doi = 10.2340/16501977-2790
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Table I. Standardized upper extremity outcome measures used in clinical practice in 2014, and the recommended outcome measures
extracted from literature (systematic reviews and clinical practice guidelines, consensus recommendations)

Journal of Rehabilitation Medicine

Outcome measure

ICF level

Recommended in
literature

Outcome measures used in 2014
Manual Muscle testing, 0–5 scale
Impairment
Finger-to-nose coordination test
Impairment
Modified Motor Assessment Scale-99, the 3 upper extremity items Activity
Grip strength
Impairment CPG
9-Hole Peg Test
Activity
CPG
Box and Block Test
Activity
Systematic review, CPG
Grooved pegboard
Activity
Perdure pegboard
Activity
Modified Sollerman’s test (11 items)
Abilhand questionnaire
OM extracted from literature search
Fugl-Meyer Assessment of Upper Extremity (FMA-UE)
Action Research Arm Test
Chedoke Arm and Hand Activity Inventory
Wolf Motor Function Test
Motricity Index
Frenchay Arm Test
Motor Assessment Scale
Wolf Motor Function test
Motor Activity Log
Stroke Rehabilitation Assessment of Movement for Upper Extremity

Activity
Activity
Impairment
Activity
Activity
Activity
Impairment
Activity
Activity
Activity
Activity
Impairment/
Activity

Selected as primary
or add-on outcome
Psychometrics Available in measures in the
reported
Swedish
guideline

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Systematic review

Yes

Yes
Yes

Add-on
Add-on

Systematic
Systematic
Systematic
Systematic
CPG
CPG
CPG
Systematic
CPG
CPG

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
No
No
No
No
No
No
No
No

Primary
Add-on

review, CPG
review
review
review

review, CPG

Included in FMA-UE
Primary
Primary
Primary
Add-on
Add-on

JRM

ICF: International Classification of Functioning, Disability and Health; CPG: clinical practice guidelines.

ability. The rehabilitation recommendations based on
the PT and OT assessments were not always considered
in discharge and continuous rehabilitation planning,
which was perceived as frustrating. Communication
within the rehabilitation team was challenging, and
therefore considered as a threat.

JRM

Journal of Rehabilitation Medicine

Evidence base on upper extremity assessments
The literature search identified an overview of system
atic reviews on upper extremity outcome measures in
stroke (1). This paper covered the topic for years up to
2014, and included 13 systematic reviews. An additional
search covering the years 2014 and 2015 resulted in 45
articles, of which 7 were included, but only 3 provided a
recommendation on upper extremity outcome measures;
and all of those were non-systematic reviews (20–22).
Through the complementary search in Google, among
the publicly available selected national clinical guidelines (Swedish, Dutch, UK, Australia, South Africa,
Singapore, New Zeeland, Estonia), the Dutch clinical
guideline for physical therapy in stroke was the only
national guideline identified that recommended specific
upper extremity outcome measures for clinical practice
(23). A consensus-based recommendation, which
provided specific recommendations on upper extremity
outcome measures, was also included (24). All outcome
measures (used in 2014 and those identified through
literature search) along with the extracted information
from the literature search and the decision on inclusion

www.medicaljournals.se/jrm

in the upper extremity assessment guideline, as primary
or add-on measures, are shown in Table I.
Since the time available for assessments in the acute
stage of stroke is often limited, 2 additional prognostic
short screening tests (Shoulder Abduction, Finger Extension (SAFE), indicating shoulder abduction and finger
extension (25), and ARAT-2 (26)), were considered as
potential scales for use in the acute stroke unit. SAFE
assesses the muscle strength of shoulder abduction and
finger extension using the clinically well-established
Medical Research Council 0–5 manual muscle testing
scale (25), and ARAT-2 is a sum-score of 2 items of the
Action Research Arm test (ARAT) (26, 27).
Development of upper extremity assessment
guideline for stroke
During the guideline development, consensus-based
core recommendations for standardized measurements
of motor recovery in stroke trials were published (3),
along with a systematic review of clinical guidelines
(2) and a Delphi consensus study on upper extremity
evaluation in stroke (28). These recommendations
were in line with our selection of outcome measures
to be included in the guidelines. Initially, 6 measures,
covering the body function and activity domain of
the ICF, were considered as primary assessments for
stroke: SAFE, ARAT-2 (2-items of the Action Research
Arm Test), Fugl-Meyer Assessment of Upper Extremity (FMA-UE), ARAT, Box and Block Test (BBT),
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9-Hole Peg Test (9HPT), and grip strength (Jamar hand
dynamometer). SAFE and ARAT-2 are short screening
tests that can be used for early prediction and as
guidance for the selection of further assessments.
The FMA-UE provides comprehensive information
regarding motor impairment, and the ARAT provides
information on activity capacity limitation. The BBT
is a simple test of gross motor dexterity, and the 9HPT
is a test of fine motor dexterity.
The BBT, 9HPT and grip strength were already well
established in clinical practice. The new measures,
SAFE and ARAT-2, were considered feasible for use in
acute settings. Clinicians were interested in the FMA-UE
and ARAT, but only a few clinicians had previous experience on these tests. PT found that FMA-UE could add
valuable information on upper extremity motor function,
since the available assessments used at this stage were
limited. However, to perform both FMA-UE and ARAT
in clinical settings was not considered feasible. OT
already used some of the recommended standardized
measures, and prioritized observational assessments in
everyday activities, such as drinking from a glass, and
manipulation of real everyday objects. The majority of
OT found the ARAT to be more suitable for PT, since it
does not provide information on how the patient is func
tioning in real-life activities. Thus, the final guideline
included SAFE, ARAT-2, FMA-UE, BBT, 9HPT and
grip strength as primary assessments, with ARAT as a
complementary test.
The research evidence was clear that, in order to
follow the recovery process and provide an informed
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prediction, the agreed time-points for assessments need
to be relative to stroke onset (3). The first standardized
assessment of motor function was recommended to be
performed within 7 days of stroke onset (3). To achieve
full use of the predictive screening tests, such as, SAFE
and ARAT-2, the assessments should be performed
within 3 days post-stroke (7, 25–27). There is also
a clear recommendation to repeat the assessment at
discharge (2). Since the prediction of upper extremity
function in patients with initial poor motor function is
limited when only clinical assessments are available,
an additional follow-up assessment at approximately
4 weeks after stroke onset would provide some more
information (3). Commonly, 3-, 6- and 12-month
follow-up assessments are also recommended poststroke (2, 3). A schematic flowchart on the assessment
process is shown in Fig. 2.
Based on the recommendations and evidence
(7, 25), an adapted prediction algorithm was developed for clinical use (Figs 3 and 4). The Predict
Recovery Potential (PREP2) algorithm was used
for patients with relatively good initial SAFE score
(≥ 5 points) (7). For patients with poor initial SAFE
score (< 5 points), the algorithm was adapted. Here, an
additional assessment of FMA-UE was added at 4
weeks post-stroke to guide the prediction. At 4 weeks,
a cut-off of FMA ≥ 20 points was used to indicate that
some recovery of upper extremity function could be
achieved at 6 months post-stroke (29). It is important
to note that, for those who remained below this cut-off,
the prognosis was defined as uncertain and not poor.

Figure 2

Assessment of upper extremity in stroke
First assessment within 24h of stroke onset/admission
Initial screening of sensorimotor function, spasticity, pain, oedema, functional manual tasks/activities
Aims to identify the problem areas in upper extremity functioning due to stroke to guide further interventions

Complete in-depth first assessment within 1st week of stroke onset
Within 72h

SAFE (PT) and ARAT-2 (OT)

Aims to guide prognosis and intervention planning

Within 1st week

FMA-UE (PT), Grip strength, BBT and 9HPT (OT)

Aims to define and quantify the specific sensorimotor functioning problems, guide prognosis and treatment planning

Complementary assessment
Specific add-on assessments: ARAT, Modified Sollerman, Grooved and Purdue pegboard and Abilhand
Aims to quantify the specific sensorimotor functioning problems, improve prognosis and guide treatment planning

Follow-up assessment at 4 weeks and/or discharge (3, 6 and 12 months)
4 weeks of stroke onset

FMA-UE (PT), Grip strength, BBT, 9HPT and ARAT-2 (OT)

JRM

Aims to guide prognosis, intervention planning and evaluation of recovery and rehabilitation interventions

Fig. 2. Schematic flowchart of upper extremity assessments included in the stroke guidelines for occupational therapists (OT) and physiotherapists
(PT) at Sahlgrenska University Hospital. SAFE: Shoulder Abduction, Finger Extension; ARAT-2: 2 items of the Actions Research Arm Test; FMA-UE:
Fugl-Meyer Assessment of Upper Extremity; BBT: Box and Block Test; 9HPT: 9-Hole Peg Test.
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SAFE ≥ 5
Day 3

ARAT-2 ≥ 2
Day 3

No

Good prognosis for recovery, able to
use the arm/hand in most ADL
activities within 3 months

SAFE 5-7

Yes

No

Good prognosis for nearly full recovery
within 3 months

SAFE ≥ 8

FMA ≥ 20
Week 1

Uncertain prognosis
Follow-up with FMA-UE
within 1st and 4th week

FMA ≥ 20
Week 4

Potential partly recovery, able to use the
arm/hand in some ADL activities within
6 months

FMA < 20
Week 4

Uncertain prognosis for recovery within
6 months

Good prognosis for motor recovery
(FMA-UE ≥32 points), able to use the arm to
drink from a glass within the first month

Yes

Uncertain
prognosis
Follow-up at 2
and 4 weeks

ARAT-2 ≥ 2
within 4
weeks
ARAT2 < 2
Week 4

Good prognosis for motor recovery (FMAUE >32 points), able to use the arm to drink
from a glass within the first year
Uncertain prognosis for recovery within 6
months

A similar algorithm, based on previous research, was
developed for the ARAT-2 scores (26, 27) (Fig. 4).
Evaluation
The survey was answered by 44 clinicians (21 OT and
23 PT, response rate 98%, mean 12.5 years of working
experience) (Supplement 21). A majority of respondents
(62%) had been working in stroke rehabilitation during
the entire implementation process, and only 2 had less
than one year in stroke rehabilitation. A majority of the
respondents (80–96%) found that information provided
during the implementation was good or rather good.
Almost all were satisfied with the implementation
process and the clinical reference group representatives.
Approximately 75% of respondents found that they
were able to find time to take part in the information
provided and learn the new instruments. Approximately
96% of respondents indicated that learning SAFE was
easy or rather easy, whereas 90% and 83% reported the
same regarding ARAT-2 and FMA-UE, respectively.
Approximately 91% indicated that it worked well to
use the SAFE in clinical routine, whereas only 62%
and 65% stated that about the ARAT-2 and FMA-UE,
respectively. Approximately 52% of respondents stated
that adherence to the defined assessment time-points as
well as interpretation of the test results to guide treatment
planning, was good or rather good, while 43% stated
that it was rather bad.
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Fig. 3. The prediction algorithm for
Shoulder Abduction, Finger Extension
(SAFE) score, modified from the Predict
Recovery Potential (PREP2) algorithm
(http://www.presto.auckland.ac.nz)
(7). Time (days, weeks, months)
indicates time post-stroke. FMA-UE:
Fugl-Meyer Assessment of Upper
Extremity; ADL: activities of daily living.

Fig. 4. Prediction algorithm for
ARAT-2 score (26). Time (days,
weeks, months, year) indicates time
post-stroke. FMA-UE: Fugl-Meyer
Assessment of Upper Extremity; ARAT2: sum-score of 2 items of the Action
Research Arm test.

More than 60% of respondents agreed that the stroke
guideline had increased their focus and knowledge-base
regarding upper extremity assessment, and 75% indicated that the guideline provided good structure and a
useful tool for prediction. Interestingly, almost 90% of
respondents reported that the time spent on assessment
did not influence the time they spent on treatment.
Most of the clinicians had used the new measures
between 6 and 20 times. Most commonly, approximately
6–10 patient assessments were needed for the clinician
to feel comfortable with the FMA-UE, whereas only 3–5
patient assessments were needed for SAFE and ARAT-2.
Assessment with the FMA-UE was reported to take
approximately 11–20 min, whereas the ARAT-2 took
approximately 6–10 min, and SAFE 1–5 min.
A total of 27 clinicians (61%) left at least one free-text
comment. In total, 69 comments were made (23 positive,
25 negative, and 21 neutral). The summarized comments,
organized in a SWOT plot, are shown in Table II. The
implementation process, including information, materials, feedback and performed activities, was valued by
clinicians, even when the process was long. The guideline
provided structured and clear information to support prognosis and treatment planning. The short screening tests
were easier to implement than the comprehensive tests.
To perform assessments at pre-defined time-points after
stroke onset was new to many clinicians and required a
change in routines. The implementation of ARAT-2 needs,
however, additional activities to improve the adherence.
High level of staff work rotation, and the need to priori-
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Table II. Summary of free-text comments from the evaluation survey using the strengths, opportunities, weaknesses and threats
(SWOT) analysis tool
Strengths

Weaknesses

Process has been fruitful and interesting

Unclear information when the guideline was ready to use in daily practice; it has
been a long process, not always easy to follow; difficult to get it into daily routine
and keep track of the time-points for assessments; the test results do not always
match the prognosis

Clear information and materials

Journal of Rehabilitation Medicine
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Good and valuable feedback, continuous generous support, always
available
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ARAT-2: Difficult to include in the assessment at first; difficult to explain the aim to
the patient; want more information on outcome and how the results can be used
in treatment planning; I do not prioritize the arm assessment within 3 days postThe final guideline is very good.
stroke; too little discussion within our working group of the ARAT-2; it does not help
Good with more clear division between OT/PT; good co-operation between me a lot in my clinical reasoning; forgot the follow-up assessment
OT/PT
FMA-UE: requires training; have not practiced enough to feel confident; not entirely
clear when it should be done
The short screening instruments are easy to use
The guideline provides increased attention on what should be done;
supports prognosis and treatment planning

The workshops and information have been good and useful
Fun to learn and practice the FMA-UE

Opportunities

Threats

Adherence will improve over time

High rotation of colleagues (new colleagues)

Need for more practical workshops, continuous training and updates

Work only sporadically with stroke

Some kind of fast screening instrument also for lower extremity motor
function would be good to add

Adherence is not satisfying

Would be good to have a short version of the guideline, a flowchart on
instruments and time-points in a pocket format differentiated between
OT and PT

Occasionally difficult with adherence to agreed assessment time-points (particularly
the follow-up) due to high workload, absence/sick leave, other priorities
To learn FMA-UE takes time from other duties in the beginning

Want an updated version on “arm status” checklist
ARAT-2: 2 items of the Actions Research Arm Test; FMA-UE: Fugl-Meyer Assessment of Upper Extremity; OT/PT: occupational therapists/physiotherapists.

tize other assessments during the first week after stroke,
hindered adherence. Continuous training was considered
important for long-term adherence.
DISCUSSION
This study provides a comprehensive description of the
development process and outcomes in implementation
of an evidence-based CPG for OT and PT in the assessment of upper extremity function and activity during the
acute and subacute stage of stroke rehabilitation. This
was a collective work, initiated by the Department of
Occupational therapy and Physiotherapy at Sahlgrenska
University Hospital, with the aim of bridging the
evidence–practice gap and providing a tool for clinicians
that would guide and support clinical decision-making.
The final guideline included a structured assessment
plan with defined time-points and a set of standardized
outcome measures covering the main aspects of upper
extremity function and activity. The upper extremity
guideline was integrated for both professions, although
the roles were distinguished and adapted to local practice
needs in order to ensure effectiveness in assessment and
avoid repeating work. The main focus was on covering
all important aspects of patient assessment, and not on
which profession is performing which assessment.
The evidence base for upper extremity assessment
in stroke was relatively strong. The evidence from
systematic reviews, consensus-based international expert
recommendations and published CPG was in agreement,
showing that early and repeated standardized assessments
relative to stroke onset are required in order to follow the
recovery and to provide an optimal informed prognosis of
motor outcome (1–3, 7, 25). It was also clear that, when

only clinical assessments are available, repeated assessments at defined time-points can be used to improve the
precision of prognosis, particularly for patients with poor
motor function early after stroke onset (7, 29).
Regarding the specific outcome measures, the recommendation of the FMA-UE to assess motor function in
stroke is strong (1, 3, 4). FMA-UE was not well known
to clinicians, although many had heard of it, and a few
PT had used a modified version of it decades ago. Here,
mapping of the practice was important, since it clearly
showed that, since it clearly showed that, at the time of
the current work, PT did not have any specific tool to
assess upper extremity motor function. Even though the
FMA-UE scale was initially considered cumbersome,
old-fashioned, and not very functional, PT showed
interest and were willing to try it out. The existing
research provided also information on how the scores
can be interpreted and used in clinical decision-making.
This information was critical for implementation of the
FMA-UE in clinical settings. Finally, acceptance of
the FMA-UE for inclusion as a primary assessment in
the stroke guidelines was satisfactory, although it was
recognized that the scale required extra time and effort
to learn.
Based on the available evidence, the ARAT would
have been the first choice for assessment of upper extremity activity capacity. Despite good evidence, the
implementation process showed that it was difficult
to include this scale in the guidelines as a primary assessment at this stage of implementation. The PT found
that it was not feasible to include 2 comprehensive
new instruments at the same time, and OT prioritized
other assessments of ADL. A further argument against
the use of the ARAT was the need to acquire multiple
J Rehabil Med 53, 2021
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test kits, and that it might be difficult to find suitable
space and time in the acute settings to perform the test.
The short screening instrument, SAFE, was rapidly
accepted and implemented, mainly because the scoring
was known to PT and interpretation was simple. The
ARAT-2 was new to the OT, and the item “pour water
from a glass” required that the patient was sitting at
a table. Implementation of the ARAT-2 took longer,
and more support is needed, as seen from the results
of the final survey.
In agreement with established theoretical frameworks
of implementation and knowledge translation research,
this study found that solid evidence-base, facilitation and
receptive context were the 3 crucial elements of successful implementation (11, 14, 30). Notably, assessments
with a strong and robust evidence-base were more readily
accepted by clinicians. An effort was made to tailor and
adapt information from research to local clinical practice
in order to make it more available to clinicians (9, 15).
It was found that information needed to be presented
gradually and repeated over time in different forms. This
approach allowed most of the clinicians to take part in
the implementation work. The discussions and critique
that emerged from this sharing was the driving force of
the knowledge translation process.
Clinicians also appreciated the tailored materials and
workshops summarizing the research evidence, as provided by the R&D clinical researcher (MAM). Tailored
resources, broken down into manageable sections, are
often valued by the therapists, as this saves them time
to undertake other tasks (15, 31). In a busy clinical setting, putting therapists in the position of running the
implementation tasks, in addition to their daily work is
not usually achievable (31). Thus, the expertise of the
clinical researcher, in combination with previous clinical
experience, were important perquisites for successful
implementation within the boundaries of organization.
The involvement of clinical representatives acting as a
link between the clinical researcher and clinicians was
also a necessity in the implementation process. The use
of facilitators and tailoring of interventions for local settings have been shown to be the most essential aspects
of a successful implementation strategy (9).
Finally, the role of context should not be underestimated. The implementation work had relevance to the
organization, and was initiated by the formal leaders,
which provided stability and trustworthiness. However, the clinical researcher, being an expert on upper
extremity stroke rehabilitation, had the operational role
of planning, coordinating and executing the implementation activities independently. This set-up increased
commitment and allowed successful implementation
despite the limited resources available at the hospital. In
general, the clinical expertise among therapists, having
a large joint organization for PT and OT, as well as the
www.medicaljournals.se/jrm

therapists’ readiness to work in an evidence-based way
were also contextual factors facilitating implementation.
Limitations and future challenges
This study showed that the implementation process is
complex and takes time. This can be a limitation itself
when the knowledge-base is constantly changing and
needs to be updated almost in parallel with guideline
development. Furthermore, time was also an important
factor in making a change of practice possible. Clinicians had to be involved, informed and have the possibility to reflect and test the suggested changes. Such
change takes time, particularly in a large organization
with limited resources. Another limitation was that
patients’ views and preferences were not included in
the implementation process.
The implementation process is ongoing. The feedback from the clinicians revealed a few areas that need
extra attention in future work. A plan for continuous
education, involving regular updates and introduction
to new colleagues, is needed. The content of the guideline needs also to be updated and revised on a regular
basis e.g. every second year. There is a need to establish
local clinical facilitators in order to retain the guideline
as a natural part of daily clinical practice. In the long
term, continuous recruitment of new dedicated clinical
researchers is needed. Finally, continuous support is
also needed from the organization advocating the use of
evidence-based interventions. Only then will we have
well-informed therapists who can make a difference
in the clinical decision-making process together with
the patient. The long-term feasibility and impact on
patient outcomes, however, need to be evaluated in the
coming years. Finally, it must also be recognized that
the guideline should primarily be used as guidance to
support clinical decision-making, and that it will not
include all possible aspects of assessment of the upper
extremity in people with stroke.
Conclusion
This study showed that the robustness of the evidencebase, dedicated involvement of facilitators, and receptive
context, including support from formal leaders, were all
necessary for successful implementation of the guideline.
To allow sufficient time for the process was important, in
order to achieve informed consensus and acceptance of
the content of the guideline. The final CPG for PT and
OT for the assessment of upper extremity function and
activity during acute and subacute stroke rehabilitation
was well-accepted, although extra effort was needed to
introduce the new instruments into clinical practice. Clinicians valued the clear structure of the guideline and found
it useful for prognosis and treatment planning. Thus, the
guideline will enable a more knowledge-based, effective
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and standardized stroke rehabilitation. This paper can be
used as guidance by other stroke rehabilitation organizations, both national and international, when implementing
evidence-based assessment in clinical praxis.
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