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Abstract

Introduction. With the increase of telerehabilitation utilization worldwide after the COVID-19 pandemic, a review of the current literature shows a
concurrent increase in telerehabilitation studies focusing on interventions and delivery models. There is a gap in research on valid and reliable tests and
measures that can be used in the physical therapy examination of people with stroke via telerehabilitation. Current reports on psychometric properties
of most standardized outcome measures are only applicable in an in-person setting and may not be directly applicable in a remote setting where various
challenges contribute to the reliability of results. This report describes the feasibility of administering selected standardized outcome measures in the
remote assessment of three patients with chronic stroke with different contexts.

Methods. Three patients with chronic stroke underwent physical therapy examination and intervention sessions via telerehabilitation with varying
contexts including device used, internet connectivity, presence and skills of caregiver, etc. The patients were remotely assessed with physical therapy
outcome measures commonly used in an in-person clinical setting.

Results. Various factors affected the results of the assessment including patient and caregiver’s (if present) ability to follow instructions, availability
of material and spatial resources, and stability of internet connection. Strategies to improve reliability of assessment results can also be employed such
as performing repeat trials, reviewing recordings for accuracy and confirmation, using highly visible markers, and confirming measurement accuracy
on video.

Discussion. Physical therapy outcome measures that can feasibly be administered remotely are the Timed Up and Go Test, the 10-Meter Walk Test,
the 6-Minute Walk Test, the 5-Times Sit to Stand Test, and the Stroke Impact Scale. The Mini Balance Evaluation Systems Test could not be
administered remotely as close to standard protocol as possible due to the difficulty of administering the reactive postural component with patient
anxiety and safety considerations and materials required.
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Introduction

Telerehabilitation refers to the delivery of rehabilitation services
including physical therapy through a variety of technological
methods such as videoconferencing and telephone calls, among
others (College of Physical Therapists of British Columbia,
2020). It has allowed for increased access to physical therapy
services especially considering the precautions and restrictions on
in-person services due to the COVID-19 pandemic. World
Physiotherapy (2021) reported a 50 to 120% growth across all
areas of remote physical therapy service delivery during the
COVID-19 pandemic (World Physiotherapy, 2021).

In response to the increasing demand for remote physical therapy
services, several countries and their representative organizations
have attempted to develop best practice recommendations in the
provision of telerehabilitation services including stroke
rehabilitation. These include the Canadian Stroke Best Practice
Recommendations (Dylan et al., 2017), the Telerehabilitation
Guide published by the College of Physical Therapists of British
Columbia (2020) and the Allied Health Best Practice Guide for
Telehealth (Allied Health Aotearoa New Zealand, 2018) among
others.

The American Physical Therapy Association (n.d.), the Australian
Physiotherapy Association (2020), the Chartered Society of
Physiotherapy (2020) and Stroke Foundation (n.d.) in Australia
have developed and collated online resources (e.g., webinars,
courses, resource collection) to assist clinicians in learning about
recommendations for the provision of telerehabilitation.

These guidelines and resources include suggested practice
methods to improve service delivery in telerehabilitation in areas
such as hyperacute stroke management and continuing stroke
assessment and management (Dylan et al., 2017), or practice
standards in areas such as informed consent, client safety, privacy,
and documentation (College of Physical Therapists of British
Columbia, 2020).

Assessment is an essential part of physical therapy service
delivery. Using standardized outcome measures provides
quantitative assessment supported by sound psychometric
properties. Clinicians also find its use to help in quality of care
assurance, improved communication between providers, and
tracking patient progress among others (Jette et al., 2009).
Administration of standardized outcome measures in the remote
setting may be different from an in-person setting due to a variety
of factors. There are challenges found in telerehabilitation in a
developing country such as the Philippines which include but are
not limited to, safety considerations, resource and space
availability, technology literacy of the patient/client and the
caregiver when available, and technological aspects such as
internet connectivity, device availability, and audio and video
clarity (Leochico et al., 2020).

Feasibility of Outcome Measures for the Remote Assessment of Chronic Stroke

Current literature is lacking on detailed recommendations on the
use of standardized outcome measures in telerehabilitation. The
lack of resources specific to remote standardized outcome
measure administration in chronic stroke management can prove
an issue when clinicians attempt to directly administer an outcome
measure remotely just as they would in an in-person setting when
environmental and other circumstances are not directly replicable.
It can also affect the reliability of results gathered when
standardized outcome measures’ psychometric properties are
based on methodologies done in-person or in a standard clinical
setting. It is simply not known if these tests are valid or reliable
when administered in the remote setting.

Studies have mentioned use of standardized outcome measures in
telerehabilitation but with no specific guidelines especially in
cases of chronic stroke. For example, the scoping review by Veras
et al (2016) investigated the most common outcome measures
used in telerehabilitation and virtual reality after stroke. The study
identified what outcome measures were used and what concepts
they were trying to measure but did not specify how the outcome
measures were set up for remote implementation, or
recommendations for the use of the tests during remote
administration.

A systematic review by Walsh et al (2022) examined the
psychometric properties of performance-based measures of
physical function administered remotely for people with chronic
conditions. Only one study included patients with stroke and
investigated stroke-related outcome measures such as the
European Stroke Scale and the Functional Reach Test (Palsbo et
al., 2007). In this study, setup recommendations for remote testing
included the wuse of an enlarged paper yardstick,
videoconferencing equipment prepared by the researchers before
administration, and the use of a physical therapy technician to
guard and position the participants as needed. Zischke et al (2021)
also described the utility of telehealth assessments in their
systematic review where some included studies looked at the
validity and reliability of select standardized outcome measures.
However, in most of the studies, controlled telehealth
environments were used such as setups provided by researchers
or assessments performed in the same building but not the same
room.

Transferability to real-life situations may be limited because of
the controlled environments of these studies. The physical
environment and resources available in these studies are not
usually directly replicable in a patient’s home environment.

The aim of this report is to describe the feasibility of
administering commonly used standardized outcome measures in
the remote assessment of patients with chronic stroke in the local
Philippine setting. Eldridge et al. (2016) describes the term
‘feasibility’ as whether it is possible to do something, and if so,
how. In this paper, this will refer to the remote administration of
physical therapy outcome measures including the Mini Balance
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Evaluation Systems Test (MiniBESTest), the Timed Up and Go
Test (TUG), the Stroke Impact Scale (SIS), the 10-Meter Walk
Test (10MWT), the 5-Times Sit to Stand Test (5XSTS), and the
6-Minute Walk Test (6MWT).

Methods

Case Description

Three patients with chronic stroke were referred for online
physical therapy services. These patients were selected for
analysis amongst a small caseload pool due to the COVID-19
pandemic period and their similarities in similar outcome
measures administrations. They were assessed remotely and
independently through videoconferencing software (i.e., Zoom
and Viber). In this paper, only information directly affecting
administration of outcome measures will be disclosed.

Patient A. Patient A was a 42-year-old male diagnosed with
cerebrovascular disease with multiple infarcts in 2021. He was
referred for online physical therapy management in 2022. The
physical therapy problem list for this patient included job
participation restrictions, limitations in Basic Activities of Daily
Living (BADLs) and Instrumental Activities of Daily Living
(IADLs), balance and upper extremity (UE) and lower extremity
(LE) strength limitations. In performing BADLSs and IADLs, he
required minimal assistance from caregivers in preparing his
meals for him, carrying heavy bags for him, or being closely
guarded or supervised when walking outside. Patient was alert and
oriented to person, place, time, and event during the session and
had no problems in recall during the interview.

He was a college instructor working remotely due to his
movement limitations. He lived in a rural area with his brother
who was also his main caregiver. They lived in a two-story home
with a spacious backyard and a paved walkway. His main
caregiver was his 35-year-old younger brother who remained at
home with him most of the time but ran errands outside the home
3-4 times a week for a few hours. The caregiver was able to
understand instructions in both English and Tagalog, was able to
use technology well, and was highly involved during therapy
sessions. His caregiver had no medical background but had been
his primary caregiver since he first incurred his condition. He was
also knowledgeable in using an aneroid sphygmomanometer and
pulse oximeter as he had been taught to use this to monitor the
patient’s vital signs. The caregiver was also able to follow
instructions correctly in terms of preparing needed materials,
providing the appropriate level of assistance, and guarding as
needed with proper instruction from the therapist through the call.

Physical therapy sessions were conducted mainly in the living
room with an approximately six-square meter floor space
available when all the furniture and clutter were pushed to the
sides. Internet connectivity through home broadband was
sufficiently stable but was occasionally affected by bad weather
or power outages in the area. Patient had a laptop but preferred to

Feasibility of Outcome Measures for the Remote Assessment of Chronic Stroke

use a cellphone with a stand for attending online physical therapy
sessions due to ease of changing angles or locations when needed.
Other methods of communication with the patient included instant
messaging applications such as Viber, and email. Patient was able
to understand English instructions but preferred to communicate
in Tagalog. Vital signs were monitored by the caregiver before
and after each test.

Patient B. Patient B was a 42-year-old female diagnosed with
cerebrovascular disease mainly with right middle cerebral artery
affectation. She was referred for online physical therapy
management in 2022. The physical therapy problem list for this
patient included participation restrictions, limitations in BADLs
and IADLs, balance and UE and LE strength limitations. Patient’s
BADL and IADL performance were limited by needing assistance
in preparing her food, some assistance in bathing and dressing,
and needing close to contact guarding when ambulating in the
community. Patient was alert and oriented to person, place, time,
and event during the session with occasional problems in long-
term recall when asked about her history. Patient had no problems
in short-term recall when asked to repeat instructions.

She was a housewife and a retired elementary school teacher,
living with her children and her 14-year-old daughter acting as her
main caregiver. Her main caregiver was able to communicate in
English and Tagalog, was literate in using technological devices,
and was able to follow instructions. She was also highly involved
during therapy sessions. Her caregiver was able to prepare all
materials correctly. She provided assistance and guarding as
needed with no medical background, but with proper instruction
by the therapist through the call. They lived in a two-story home
situated in a compound although the outdoor space was not
available for use due to hazards such as uneven terrain or parked
vehicles.

Physical therapy sessions were conducted mainly in the common
area on the first floor with approximately two by six meters of
floor space available. Although they lived in an urban area, their
internet connectivity through home broadband was occasionally
unstable with lagging of videos evident during sessions. Patient’s
daughter had a laptop, but they preferred to use their mobile phone
for attending online sessions. Patient preferred communications
to be sent to her daughter through instant messaging applications
such as Viber, and email. Patient was able to understand English
instructions but preferred to communicate in Tagalog. Vital signs
were monitored by the caregiver before and after each test using
a digital blood pressure monitor which also showed the patient’s
heart rate.

Patient C. Patient C was a 65-year-old male with chronic
cerebrovascular disease with right-sided weakness. He was
diagnosed with cerebrovascular disease in 1999 and had been
receiving intermittent physical therapy services ever since. The
physical therapy problem list for this patient included balance and
UE and LE strength limitations. Patient was alert and oriented to
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person, place, time, and event during the session and had no
problems in recall during the interview.

He was retired and depended on his pension for his financial
needs. He was mainly independent on all his activities of daily
living. He lived in a two-story home with two housemates who
perform most of the household chores. Physical therapy sessions
were conducted inside his bedroom with approximately two
square meters of floor space available.

He used his mobile phone to attend online sessions. He also used
mobile data connectivity during online sessions which was often
unstable, evident in lagging of audio and video and blurriness of
images or videos. The only other method of communication with
the patient was through instant messaging such as Viber. He was
also able to understand English instructions but preferred to
communicate in Tagalog. Vital signs were monitored by the
patient himself before and after each test through a digital blood
pressure monitor which also showed the patient’s heart rate.

Examination

Mini Balance Evaluation Systems Test (Mini BESTest). The
Mini BESTest is a 14-item assessment tool used to evaluate
multiple components of balance including postural control,
sensory orientation, and gait stability (Potter & Brandfass, 2015).
It was chosen for its comprehensiveness in the assessment of
balance issues and its good psychometric properties for patients
with chronic stroke (Tsang et al., 2013) although there is absence
of evidence for its psychometric properties in remote
administration with this population. It was also chosen due to the
ease of administration with simple instructions and use of easily
accessible resources for the patients. These include a standard
height chair without arm rests, Temper® foam, incline ramp, a 9-
inch box, and a 3-meter walkway (Oregon Health and Science
University, 2005). For all three patients, a dense pillow was
substituted for foam, hardcover books stacked to act as ramps, and
any object of a 9-inch height were used in place of a box.

This test was administered to all three patients (A, B, and C). All
patients were able to prepare all resources with the modifications
mentioned above. For patient A, internet speed remained stable
all throughout with good audio and video quality. Camera angles
were also easily changed by the caregiver to ensure the patient
remained fully visible throughout the tests. For patient B, internet
speed would sometimes slow down with audio cutting off and
video blurring occasionally. The patient would sometimes not be
fully visible in some tests due to limitations in space such as the
dynamic gait components and all standing tests. For patient C,
internet connectivity lagged all throughout with audio cutting off
regularly and video becoming blurry. Instructions had to be
repeated, but the patient was able to keep himself fully visible
throughout all tests. Patient is also familiar with the test items
since he had previously undergone physical therapy.

Feasibility of Outcome Measures for the Remote Assessment of Chronic Stroke

All patients were able to easily follow all instructions, given in
Filipino, for all components except for the reactive postural
control component. Patients A and B had caregivers to assist and
guard them all throughout while patient C was by himself. Patient
C’s housemates could not assist during the session at the time. For
the reactive postural control component, patient’s A and B’s
caregivers were respectively instructed to be ready to catch the
patient should they fall and remain stable as they catch the weight
of the patient. Patients A and B were instructed to put all their
body weight towards the caregiver’s hand as per the test items.
However, both patients had increased anxiety in doing the test.
Thus, it was not done on both occasions. It was also not done for
patient C because he was by himself. All the test items (except for
the reactive postural control and use of different foam surface)
were able to be administered as close to the original intent of the
tool as possible.

Timed Up and Go Test (TUG). The TUG Test is a reliable tool
to assess gait performance and changes in patients with chronic
stroke (Flansbjer et al., 2005). It is also included as an item in the
Mini BESTest under the dynamic gait subscale along with the
TUG with Dual Task item.

Patients A and B had sufficient space to mark a 3-meter walkway.
Patient C marked a 3-meter walkway in the living room which
was slightly uneven and where he noticeably slowed down to
maintain his balance. All patients showed the use of a tape
measure to mark their walkways. For all trials with all patients,
the test was timed simultaneously during the online session. This
was compared with the time scored later when the recording of
the session was reviewed. For patients B and C where video
occasionally lagged, performance where the video and internet
connection were most stable was recorded. To ensure accuracy of
results when the video lagged severely, the test would not be
recorded. The patients were asked to rest for a few minutes before
repeating the test once the connection was more stable.

Stroke Impact Scale (SIS). The SIS is a self-report questionnaire
assessing the effect of stroke on a patient’s disability and health-
related quality of life. It assesses multiple domains including
physical ability, mobility, activities and participation, emotion,
communication, and cognition. (Mulder & Nijland, 2016) It has
good test-retest reliability (ICC = 0.79 - 0.93), excellent internal
consistency (o = 0.89 - 0.98), and excellent concurrent validity
with the Mini Mental Status Exam, Barthel Index, Instrumental
Activities of Daily Living Scale, and the Hospital Anxiety and
Depression Scale (r = 0.67 to 0.69) (Vellone et al., 2015) done in
an in-person setting with patients with stroke.

The questionnaire was administered to patients A and B. The tool
was introduced during their respective online sessions. Both were
instructed in Filipino regarding how to answer the tool, but the
items were not translated. Both were instructed to send any
questions regarding the tool to the therapist through their
preferred modes of communication (i.e., email or instant
messaging). Electronic copies of the questionnaire were sent
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through email (patient’s daughter for patient B). Both patients did
not have any questions and submitted the questionnaires back
through email within a couple of days. During their next
synchronous session, patients were probed regarding their
answers to items that were more extreme or dissonant with the
initial clinical picture formed by the therapist. This tool was not
successfully administered with patient C because he was unable
to read the extensive questionnaire or answer the document
through his mobile device or on Viber. Synchronous
administration was not performed due to time constraints and
prioritization of other assessment procedures.

10-Meter Walk Test (10MWT). The 10MWT assesses walking
speed in patients with gait impairments with the intent of
classifying their walking abilities into being household, limited
community, or community ambulators (Bowden et al., 2008). The
test has excellent test-retest (ICC = 0.95 - 0.99) and intrarater
reliability (ICC = 0.87 - 0.88) (Collen et al., 1990) and excellent
convergent validity with the Dynamic Gait Index, Dynamic Gait
Index-4, and Functional Gait Assessment (p=0.61 - 0.87) (Lin et
al., 2010).

The test was administered to patients A. He was sent a digital
diagram of the needed test setup, hand-drawn by the therapist (See
Figure 1). Patient A’s caregiver was instructed to place 1-liter
plastic bottles on the 0-, 2-, 8- and 10-meter mark along a 10-
meter walkway. During the synchronous session, the therapist
noticed that some bottles seemed misplaced, so the placements
were remeasured by the caregiver through a tape measure and
confirmed with the therapist on video prior to the test. The test
was administered outside the patient’s home on a paved walkway
in their yard. The cellphone was placed far enough to give a full
lateral view of the patient walking along the whole walkway. The

Lakad
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test was simultaneously timed with a digital stopwatch and was
done twice at a comfortable walking speed and twice at a fast-
walking speed with a one-minute rest period in between the
change in speed. No lagging was observed during the test.
Caregiver remained on standby supervision throughout the test.

Patient B’s household did not have a 10-meter-long pathway to
administer the test. The test was modified to do a 5-meter walk
test (5BMWT) (Salbach et al., 2001) instead. Colored tapes were
used to mark the start and end of the 5-meter path. Due to the
space constraints, full lateral view of the patient walking and the
whole path including the tapes could not be captured by the
cellphone during the synchronous session. The cellphone was
instead placed on the floor at the end of the walking path with the
tapes and the patient’s body fully visible at the start of the test.
During the test as the patient approached the cellphone and the
end of the path, only the lower extremities remained visible on
video. The test was also simultaneously timed with a digital
stopwatch and was done twice at a comfortable walking speed and
twice at a fast-walking speed with a one-minute rest period in
between the change in speed. However, during the fast-walking
speed trials, the video would occasionally lag and the exact
moment of the patient’s foot crossing the lines were not captured
on video. These trials were repeated after a one-minute rest period
until stable and more accurate measurements could be
documented. Caregiver remained on standby supervision
throughout the test. Recording of the session was also reviewed
after the session to ensure timing of the tests was accurate.
Average of the best and clearest trials with minimal lagging was
taken as the final score.

Either test was not administered to patient C due to lack of
sufficient space.

R —

hoO

v

l&— 2 neka -4« b meec ————————//‘|€-1 meks—H
| | | (
| ~

\< d 10 meter '7’

Dm n I 10m

COART £END

Figure 1. Hand-drawn diagram sent to patients or caregiver for the 10MWT setup
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5 Times Sit to Stand Test (5XSTS). The 5 Times Sit to Stand
Test is a measure used to assess functional strength in the lower
extremities with good reliability (ICC = 0.970 - 0.999) for
assessing patients with chronic stroke (Mong, Teo & Ng, 2010).

The test was administered to patients A and B who were both
instructed to prepare a 17 to 18-inch-high chair or any chair of
average height with a backrest. Both patients prepared monaobloc
chairs that were about 15 inches high. This was noted on both
occasions. In both cases, patients were able to understand the
instructions clearly. The video did not lag, and the connection
remained stable. The camera was also angled keeping the head of
the patients up to the ankles visible throughout the test. The tests
were timed simultaneously with a digital stopwatch with only one
trial each. No repeat trials were done due to the smooth flow of
the test administration. Caregivers remained on standby
supervision throughout the test.

The test was not administered to patient C with a different
outcome measure assessing for functional leg strength
implemented at the time.

6-Minute Walk Test (6MWT). The 6MWT is an outcome
measure that can be used to assess aerobic capacity and walking
ability as well as fall risk for patients with chronic stroke with
good reliability (ICC = 0.99) (Regan et al., 2019). It involves
measuring the distance walked by the patient along a measured
hallway for six minutes.

For patient A, the initially measured 10-meter walkway in the
yard was used. Patient was briefed before the test with the
standardized instructions. The camera was again set up laterally
to capture the patient’s full body and the whole walkway while

Feasibility of Outcome Measures for the Remote Assessment of Chronic Stroke

the caregiver remained on standby supervision by the camera.
Timer was set using a digital timer, and patient was cued by the
therapist through the phone. Video and internet connection
remained stable all throughout. Upon termination of the test, the
patient immediately stopped as soon as cue was given indicating
no lagging in the connection. The caregiver was asked to measure
the patient’s distance from the starting point, and total distance
was computed afterward by counting the laps the patient had
made.

For patient B, cardiovascular endurance was not a significant
concern and information on walking ability was gathered through
the other outcome measures. However, to check any problems in
fatigue that may arise as well as get a general picture of walking
ability, the 2-Minute Walk Test (Rossier & Wade, 2001) was still
administered. The 5-meter walkway was used with the same
camera angle that was used in the L0MWT. The video and audio
occasionally lagged including when cues to start and stop were
given. Caregiver remained on standby supervision throughout the
test. The test was timed with a digital timer and was only started
when the patient started to walk despite giving the instruction a
couple of seconds prior. The caregiver was asked to measure the
patient’s distance from the starting point. Due to the video
occasionally lagging, simultaneously counting laps during the test
was difficult. Lap count was double-checked after reviewing the
session recording and total distance was computed afterward. This
test was not administered with patient C due to the lack of space
and the amount of turning that would be necessary to complete
the test, and thus deviate heavily from the test instructions.

The feasibility and considerations for administering each outcome
measure remotely as discussed are summarized in Table 1.

Table 1. Considerations, Feasibility, and Strategies for Remote Administration of Outcome Measures

Outcome Physical space Material Internet Caregiver F?eT“Ote . . Strategle_s t(.) .
Measure considerations resources* considerations assistance admlnl_st_rfatlon increase reliability
feasibility of results
Mini Does notneed  Temper® foam Low to Needed for No Record video
BESTest  large amount (or T-foam™ 4 moderate speed  safety sessions for review.
of space except inches thick, (e.g., some Reactive postural
for TUG medium density  lagging) Reactive control was not Repeat trials (after
component T41 firmness postural control  administered dueto  adequate rest) if too
rating) requires an patient anxiety (2 much lag occurred.
Minimal extra person for  cases) and an absent
clutter for Chair without assistance; caregiver (1 case). Confirm accuracy
safety arm rests or however, the of measurements
wheels maneuver is too  Interpreting results accuracy on video
risky withouta  with normative data  with tape measure.
Incline ramp therapist available will be
present in difficult (Tsang et
Stopwatch person. al., 2013) as it
requires the total
Box (9” height) scores from all

components. Use of
different density
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Table 1. Considerations, Feasibility, and Strategies for Remote Administration of Outcome Measures

Feasibility of Outcome Measures for the Remote Assessment of Chronic Stroke

Outcome Physical space Material Internet Caregiver R.emOte . . Strategle_s t(.) .

. . . . . administration increase reliability

Measure considerations resources* considerations assistance o

feasibility of results
foam can also affect
validity of results.

TUG At least 3- Tape measure Moderate to Needed for Yes **Record video

Test meter distance high speed due  patients with sessions for review.

plus space for ~ Chair to timed moderate to

a chair at the component severe balance Repeat trials (after

end Stopwatch (e.g., minimal issues adequate rest) if too

to no lagging) much lag occurred.

Tape or marker

Confirm accuracy
of measurements
accuracy on video
with tape measure.
Use highly visible
markers.

SIS None Device to view  Relatively low None if patient Yes Practice questions
the speed can answer on after the tool is
questionnaire device introduced to ensure
(if administered independently; comprehension.
asynchronously needed if
) patient needs Probe answers

assistance in randomly or based
answering on the _therapist’s
questionnaire reasoning

10MWT At least 10 Stopwatch Moderate to Needed for Yes Record video

meters high speed due  patients with sessions for review.

Tape measure to timed moderate to

At least 5 component severe balance Repeat trials (after

meters if Markers (e.g., (e.g., minimal issues adequate rest) if too

substituted bright tape or to no lagging) much lag occurred.
with 5-Meter ~ bottles)

Walk Test Confirm accuracy
of measurements
accuracy on video
with tape measure.
Use highly visible
markers.

5XSTS Enough space  Chair of Moderate to Needed for Yes Record video

for a chair average height  high speed due  patients with sessions for review.

with a backrest  to timed moderate to
or17to 18 component severe balance Repeat trials (after
inches in seat (e.g., minimal issues adequate rest) if too
height to no lagging) much lag occurred.
6MWT At least 12 Stopwatch Moderate to Needed for Yes Record video
meters of high speed due  patients with sessions for review.
smooth, Chair to timed moderate to
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Feasibility of Outcome Measures for the Remote Assessment of Chronic Stroke

Table 1. Considerations, Feasibility, and Strategies for Remote Administration of Outcome Measures

. Remote Strategies to
Caregiver e . . s
. administration increase reliability
assistance o
feasibility of results

severe balance
issues

Repeat trials (after
adequate rest) if too
much lag occurred.

Confirm accuracy

Outcome Physical space Material Internet
Measure considerations resources* considerations
consistent component
surface Tape measure (e.g., minimal
to no lagging)
May be Markers (e.g.,
administered bright tape or
in shorter bottles)
distances but
must be
consistent at
reassessment
(therapist's
discretion)

of measurements
accuracy on video
with tape measure.

Use highly visible
markers.

*Vital signs monitoring devices (e.g., blood pressure monitor, pulse oximeter), internet, and communication devices are also required.
**Provided that video remained stable for at least one trial for review.

Results and Discussion
Ease of administration of the outcome measures

Among the outcome measures discussed and administered, the
outcome measures that were easiest to administer remotely were
the 5-Times Sit to Stand Test, the Stroke Impact Scale, and the
Timed Up and Go Test component of the Mini BESTest. Due to
the smooth flow of administration, these tests could also be
deduced to have the most reliable results gathered. Further, the
Mini BESTest items with shorter and more straightforward
instructions such as anticipatory, sensory orientation, and
dynamic gait components also flowed more smoothly and had
more accurate results. However, it should be noted that some
difficulty in scoring items where observation of smaller details
was necessary was encountered due to clarity of the video and
camera positioning. As an example, if the camera was angled too
far away in heel raising, it becomes too difficult to distinguish the
actual height of heel clearance. In these instances, the caregiver
was asked to position the camera closer to the feet.

Tests that required more space such as the 6-Minute Walk Test,
the 10-Meter Walk Test were more challenging to administer due
to the clients’ space limitations. Results gathered from these tests
were less accurate and valid compared to the other tests. It should
be noted that Patient A’s home had more space allowing for test
administration closer to standard requirements while Patient B
had less space in her home, needing modifications to the tests (i.e.,
shorter walkway for 6MWT and change to 5-MWT) Further,
patient B’s setup only allowed for the camera to be placed at the
end of the walkway for the SMWT where seeing the exact
moment that her feet would cross the markers for timing purposes
was difficult. To improve reliability, the caregiver was requested

to use brightly colored tape to mark the distances for better
contrast and visibility.

Scores gathered from patient B’s SMWT (instead of the 10MWT)
were carefully interpreted with observational analysis of patient’s
level and non-level ambulation, balance ability, along with
multiple trials of the actual test to arrive at a picture of patient’s
actual ambulatory levels (i.e., household, limited community, or
community).

For the Mini BESTest, the reactive postural component was not
administered successfully in both patients due to patient anxiety.
Difficulty could also be due to the caregiver's ability to
comprehend the instructions and purpose of the test and execute
the instructions while assuring the patient. It was also skipped
altogether with patient C due to the absence of any caregiver. The
use of a different-density foam surface can also affect the validity
of the results obtained for the relevant test item. This provides
insight into the feasibility of administration of this component of
the test as well as other outcome measures with more complex
instructions, that need more advanced skills from the caregiver in
terms of medical background and comprehension, or with not
easily accessible materials used. Tests of this nature may not be
feasible for remote administration and may need to be substituted
with other outcome measures that assess the same construct.

Timed tests were also challenging to administer. These include
the L0MWT, 6MWT, 5XSTS, and the TUGT. Stability of internet
connection played a big role in administering these tests. It was
only possible to time a patient’s performance when the video did
not lag during the exact moments of starting and stopping time.
Otherwise, the trial would have to be redone to ensure accuracy.
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Factors that could increase reliability of results in
remote outcome measure administration

In looking at the assessment sessions conducted, general factors
that could assist in ensuring that outcome measures were
administered as close to standard protocols as possible and that
results were as accurate as possible were 1) patient’s ability to
follow instructions, 2) caregiver’s ability to follow instructions,
3) stability of internet connection, and 4) resources available
including materials and space.

Despite the nature of their conditions, all patients had no
difficulties in understanding and following instructions. They
were also able to communicate with their therapists and their
respective caregivers easily and effectively and were able to use
the technology without difficulty. This is consistent with
participant characteristics in telerehabilitation assessment studies
by Russell et al (2010), Hwang et al (2016), and Cottrell et al
(2018) where they had to be able to communicate, use the device
and follow instructions effectively to be able to participate in the
remote assessment. Patient C’s prior experience of being assessed
with the Mini BESTest also helped in his ability to replicate the
setup at home and follow instructions more easily. Patients A and
B, being fluent in English, did not encounter any difficulties in
answering the SIS on their own. Additionally, answers were
probed during follow-up for certain items to ensure that patients’
answers were as accurate as possible. Response bias is one of the
issues encountered in answering self-report questionnaires where
patients may tend to answer a question regardless of the content
(Demetriou et al., 2015). After the tool is introduced, asking a few
practice questions synchronously can be done to ensure
comprehension of instructions.

The caregivers’ availability, willingness to participate in the
assessment, and ability to follow instructions were also crucial in
the successful administration of the outcome measures. Both
caregivers were able to follow the instructions easily with a
combination of visual and verbal cues when needed. This included
re-measuring distances with a tape measure and during the session
to assure that measurements were accurate for the tests. Galiano-
Castilo and colleagues (2013) reported in their study on face-to-
face and telehealth assessment of patients with lymphedema that
caregiver involvement in assessment has been seen in multiple
cases and that their role in remote assessment is significant in the
care of these patients. The preliminary findings of their study
vouch for the role of caregivers in monitoring patients with
lymphedema in a telehealth setting (Galiano-Castilo et al., 2013).
In cases where patients may have more severe communication
issues or decreased ability to follow instructions, the role of
caregiver support in assessment may be amplified.

Leochico et al's study (2020) also identified concerns about safety
to be one of the barriers to the use of telerehabilitation in the
Philippines. The presence of an able-bodied caregiver who can
catch the patient should they fall is imperative especially if
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performing balance testing. Cabana et al’s study (2010) of the
interrater agreement between telerehabilitation and face-to-face
implementation of outcome measures for total knee arthroplasty
had research assistants on-site during the telerehabilitation
portions of their assessment to ensure patient safety. This could
be similar to having an able-bodied caregiver close by to assist
during remote assessment.

Stability of connection also played a crucial part in procuring
reliable results in all cases. This is in line with the findings of
Valera et al (2022) in their cross-sectional study of
telerehabilitation where clients and health providers both highly
recommend more reliable internet connection for the conduct of
telerehabilitation with internet connectivity being an identified
barrier to telerehabilitation prior to the pandemic.

For patient A, connection was stable all throughout, thus, ensuring
smooth flow of administration of the tests. For patients B and C,
internet connection was occasionally unstable causing video or
audio to lag. In these instances, instructions or tests had to be
repeated to ensure that results remained accurate and reliable.
Hwang et al (2016) used similar problem-solving approaches to
resolve internet freezing and audio and video instability during
the telehealth assessment portion of their study using 6MWT and
TUGT.

In addition, if the video or audio lagged, trials were stopped
immediately so that patients would not get fatigued completing
the trial. Where tests had to be repeated, adequate rest periods
were given between trials to ensure that fatigue would not alter
the patient’s performance on the repeat trial. It was also important
to record sessions so that the recordings could be reviewed later
to recheck accuracy and reliability of results obtained such as
timing of timed tests (e.g., 5XSTS or TUG) and counting of laps
(e.g., BMWT). An example of using recordings to check reliability
of assessment was done by Russell et al in their 2010 study of
telerehabilitation for non-articular lower limb musculoskeletal
disorders. This is also an advantage of online assessment over in-
person assessment. However, this is only applicable and useful if
camera angles were appropriate all throughout and recorded
videos remained stable.

Lastly, availability of resources played a big role in remote
administration of outcome measures. All patients were able to
procure all material resources needed to administer the tests or
modifications thereof. Palsbo et al (2007) showed an example of
this by using an enlarged paper yardstick to administer the
Functional Reach Test remotely in their study, to compensate for
video clarity when viewing from a screen.

In cases when modifications are required, it was imperative that
modifications were noted for replicability of the tests upon
reevaluation. However, this can affect validity of testing and
results. Limitations in space most affected test administration in
cases of patient B and C. In these cases, the test itself had to be
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adjusted or carefully interpreted to account for the differences
(e.g., a chair of a different height or walkway of different length).
In administering tests with measured walkways, markers, or other
resources, asking the caregiver to show the measurement with a
tape measure while on video ensures that the test is done as
accurately as possible.

The findings discussed in this paper are limited by circumstances
encountered during the administration of these outcome measures
that are separate from the outcome measure characteristics. These
include the different circumstances of Patient C where different
outcome measures were administered compared with Patients A
and B. Results gathered from the tests could also not be confirmed
for validity without meeting patients face-to-face which was
difficult with the pandemic restrictions at the time and the remote
locations of the patients relative to the therapist. Due to the limited
patient caseload during the COVID-19 pandemic period, these
patients were chosen because they had the most similar outcome
measures administrations for comparison. As for the SIS
administration with Patient C, this was limited by external factors
such as difficulty in asynchronous administration through digital
means where the patient could not access the file and limited time
for synchronous administration due to clinic protocol. Other
options that could have been explored include synchronous
administration outside of official clinic hours or sending the
questionnaire through a courier or mail.

Conclusion

Various factors affect administration of outcome measures in
telehealth. These include patient and caregiver’s (if present)
ability to follow instructions, availability of material and spatial
resources, and stability of internet connection. These factors can
either positively or negatively affect outcome measure
administration depending on the patient’s situation. Good ability
to follow instructions and communicate effectively allows for
self-report questionnaires to be answered remotely. Stable
internet connectivity allows for timed tests to be scored smoothly.
On the other hand, unstable internet connection can render some
timed trials as invalid. These challenges can be mitigated by doing
repeat trials or reviewing recordings. Reliability can also be
ensured by using highly visible markers and reconfirming
measurement accuracy on video using a tape measure.
Adjustments or modifications done during remote assessment
should be carefully documented for replicability of tests during
reevaluation. However, this may affect the validity of the tests.

This report outlines factors that affect outcome measure
administration during assessment in online sessions. It provides
valuable information on the feasibility of administering outcome
measures remotely and the possible reliability challenges that can
be encountered as well as possible strategies to overcome these
challenges. Based on the cases discussed in this report, physical
therapy outcome measures that can feasibly be administered
remotely are the TUG Test, the 10MWT, the 6MWT, the 5XSTS,
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and the SIS. The Mini BEST Test could not be administered
remotely as close to standard protocol as possible due to the
difficulty of administering the reactive postural component with
patient anxiety and safety considerations and required specific
materials.

Suggestions for future studies include the feasibility of remote
administration of commonly used standardized outcome measures
especially for patients with chronic stroke. This also includes
research on their psychometric properties, generation of
normative data, and cutoff scores. Studies should also explore the
challenges most faced during remote assessment especially in the
local Philippine context and what modifications can be applied
while still ensuring reliability of results obtained.

Conflict of interest statement

The author declares no conflict of interest.

References

American Physical Therapy Association (n.d.). APTA Telehealth
Certificate Series. APTA Learning Center.
https://aptatherapists.elevate.gocadmium.com/p/TH-CERT

Allied Health Aotearoa New Zealand. (2018, April). Allied Health
Best Practice Guide for Telehealth [Press release].
https://www.psychology.org.nz/application/files/7915/8551/
7962/best_practice_guide_for_telehealth.pdf

Australian  Physiotherapy Association (2020). Telehealth
Guidelines — Response to COVID-19 [Press release].
https://australian.physio/sites/default/files/APATelehealthG
uidelinesCOVID190420FA .pdf

Barry Walsh, C., Cahalan, R., Hinman, R. S., & O' Sullivan, K.
(2022). Psychometric properties of performance-based
measures of physical function administered via telehealth
among people with chronic conditions: A systematic review.
PloS one, 17(9), e0274349.
https://doi.org/10.1371/journal.pone.0274349

Bowden, M. G., Balasubramanian, C. K., Behrman, A. L., &
Kautz, S. A. (2008). Validation of a speed-based
classification system using quantitative measures of walking
performance poststroke. Neurorehabilitation and neural
repair, 22(6), 672-675.
https://doi.org/10.1177/1545968308318837

Cabana, F., Boissy, P., Tousignant, M., Moffet, H., Corriveau, H.,
& Dumais, R. (2010). Interrater Agreement Between
Telerehabilitation and Face-to-Face Clinical Outcome
Measurements for Total Knee Arthroplasty. Telemedicine
and e-Health, 16(3), 293-298.
https://doi.org/10.1089/tmj.2009.0106

24


https://aptatherapists.elevate.gocadmium.com/p/TH-CERT
https://www.psychology.org.nz/application/files/7915/8551/7962/best_practice_guide_for_telehealth.pdf
https://www.psychology.org.nz/application/files/7915/8551/7962/best_practice_guide_for_telehealth.pdf
https://australian.physio/sites/default/files/APATelehealthGuidelinesCOVID190420FA.pdf
https://australian.physio/sites/default/files/APATelehealthGuidelinesCOVID190420FA.pdf
https://doi.org/10.1371/journal.pone.0274349
https://doi.org/10.1177/1545968308318837
https://doi.org/10.1089/tmj.2009.0106

HPhJPT

Chartered Society of Physiotherapy (4 May 2020). Telehealth.
https://www.csp.org.uk/professional-clinical/digital-
physiotherapy/telehealth

College of Physical Therapists of British Columbia (July 2020).
Telerehabilitation Guide. https://cptbc.org/wp-
content/uploads/2020/07/CPTBC_Telerehabilitation-

Guide Final-July-27.pdf

Collen, F. M., Wade, D. T., & Bradshaw, C. M. (1990). Mobility
after stroke: reliability of measures of impairment and
disability. International disability studies, 12(1), 6-9.
https://doi.org/10.3109/03790799009166594

Cottrell, M. A, O'Leary, S. P., Swete-Kelly, P., Elwell, B., Hess,
S., Litchfield, M. A., McLoughlin, 1., Tweedy, R., Raymer,
M., Hill, A. J., & Russell, T. G. (2018). Agreement between
telehealth and in-person assessment of patients with chronic
musculoskeletal conditions presenting to an advanced-
practice physiotherapy screening clinic. Musculoskeletal
science & practice, 38, 99-105.
https://doi.org/10.1016/j.msksp.2018.09.014

Demetriou, C., Ozer, B.U. and Essau, C.A. (2015). Self-Report
Questionnaires. Encyclopedia of Clinical Psychology (eds
R.L. Cautin and S.0. Lilienfeld).
https://doi.org/10.1002/9781118625392.whbecp507

Eldridge SM, Lancaster GA, Campbell MJ, Thabane L, Hopewell
S, Coleman CL, et al. (2016) Defining Feasibility and Pilot
Studies in Preparation for Randomised Controlled Trials:
Development of a Conceptual Framework. PLoS ONE, 11(3),
€0150205. https://doi.org/10.1371/journal.pone.0150205

Flansbjer, U. B., Holmback, A. M., Downham, D., Patten, C., &
Lexell, J. (2005). Reliability of gait performance tests in men
and women with hemiparesis after stroke. Journal of
rehabilitation medicine, 37(2), 75-82.
https://doi.org/10.1080/16501970410017215

Galiano-Castillo, N., Ariza-Garcia, A., Cantarero-Villanueva, I.,
Fernandez-Lao, C., Sanchez-Salado, C., & Arroyo-Morales,
M. (2013). Agreement between telerehabilitation involving
caregivers and face-to-face clinical assessment of
lymphedema in breast cancer survivors. Supportive Care in
Cancer, 22(1), 253-258. https://doi.org/10.1007/s00520-
013-1971-8

Hwang, R., Mandrusiak, A., Morris, N. R., Peters, R., Korczyk,
D., & Russell, T. (2016). Assessing functional exercise
capacity using telehealth: Is it valid and reliable in patients
with chronic heart failure? Journal of Telemedicine and
Telecare, 23(2), 225-232.
https://doi.org/10.1177/1357633x16634258

Jette, D. U., Halbert, J., Iverson, C., Miceli, E., & Shah, P. (2009).
Use of standardized outcome measures in physical therapist
practice: perceptions and applications. Physical therapy,
89(2), 125-135. https://doi.org/10.2522/ptj.20080234

Feasibility of Outcome Measures for the Remote Assessment of Chronic Stroke

Leaochico, C. F. D., Espiritu, A. 1., Ignacio, S. D., & Mojica, J. A.
P. (2020). Challenges to the Emergence of Telerehabilitation
in a Developing Country: A Systematic Review. Frontiers in
neurology, 11, 1007.
https://doi.org/10.3389/fneur.2020.01007

Lin, J. H., Hsu, M. J., Hsu, H. W., Wu, H. C., & Hsieh, C. L.
(2010). Psychometric comparisons of 3 functional
ambulation measures for patients with stroke. Stroke, 41(9),
2021-2025.
https://doi.org/10.1161/STROKEAHA.110.589739

Mong, Y., Teo, T. W., & Ng, S. S. (2010). 5-Repetition Sit-to-
Stand Test in Subjects with Chronic Stroke: Reliability and
Validity. Archives of Physical Medicine and Rehabilitation,
91(3), 407-413. https://doi.org/10.1016/j.apmr.2009.10.030

Mulder, M., & Nijland, R. (2016). Stroke Impact Scale. Journal
of physiotherapy, 62(2), 117.
https://doi.org/10.1016/j.jphys.2016.02.002

Palsbo, S. E., Dawson, S. J., Savard, L., Goldstein, M., & Heuser,
A. (2007). Televideo assessment using Functional Reach
Test and European Stroke Scale. Journal of rehabilitation
research and development, 44(5), 659-664.
https://doi.org/10.1682/jrrd.2006.11.0144

Russell, T., Truter, P., Blumke, R., & Richardson, B. (2010). The
Diagnostic Accuracy of Telerehabilitation for Nonarticular
Lower-Limb Musculoskeletal Disorders. Telemedicine and
e-Health, 16(5), 585-594.
https://doi.org/10.1089/tmj.2009.0163

Stroke Foundation (n.d.). Telehealth in rehabilitation.
https://informme.org.au/resources/telehealth-in-
rehabilitation

Oregon Health and Science University. (2005). Mini-BESTest:
Balance Evaluation Systems Test.
http://www.bestest.us/index.php/download_file/view/18/135

Potter, K., & Brandfass, K. (2015). The Mini-Balance Evaluation
Systems Test (Mini-BESTest). Journal of physiotherapy,
61(4), 225. https://doi.org/10.1016/j.jphys.2015.04.002

Regan, E., Middleton, A., Stewart, J. C., Wilcox, S., Pearson, J.
L., & Fritz, S. (2020). The six-minute walk test as a fall risk
screening tool in community programs for persons with
stroke: a cross-sectional analysis. Topics in stroke
rehabilitation, 27(2), 118-126.
https://doi.org/10.1080/10749357.2019.1667657

Rossier, P.,, & Wade, D. T. (2001). Validity and reliability
comparison of 4 mobility measures in patients presenting
with neurologic impairment. Archives of Physical Medicine
and Rehabilitation, 82(1), 9-13.
https://doi.org/10.1053/apmr.2001.9396

25


https://www.csp.org.uk/professional-clinical/digital-physiotherapy/telehealth
https://www.csp.org.uk/professional-clinical/digital-physiotherapy/telehealth
https://cptbc.org/wp-content/uploads/2020/07/CPTBC_Telerehabilitation-Guide_Final-July-27.pdf
https://cptbc.org/wp-content/uploads/2020/07/CPTBC_Telerehabilitation-Guide_Final-July-27.pdf
https://cptbc.org/wp-content/uploads/2020/07/CPTBC_Telerehabilitation-Guide_Final-July-27.pdf
https://doi.org/10.3109/03790799009166594
https://doi.org/10.1016/j.msksp.2018.09.014
https://doi.org/10.1002/9781118625392.wbecp507
https://doi.org/10.1371/journal.pone.0150205
https://doi.org/10.1080/16501970410017215
https://doi.org/10.1007/s00520-013-1971-8
https://doi.org/10.1007/s00520-013-1971-8
https://doi.org/10.1177/1357633x16634258
https://doi.org/10.2522/ptj.20080234
https://doi.org/10.3389/fneur.2020.01007
https://doi.org/10.1161/STROKEAHA.110.589739
https://doi.org/10.1016/j.apmr.2009.10.030
https://doi.org/10.1016/j.jphys.2016.02.002
https://doi.org/10.1682/jrrd.2006.11.0144
https://doi.org/10.1089/tmj.2009.0163
https://informme.org.au/resources/telehealth-in-rehabilitation
https://informme.org.au/resources/telehealth-in-rehabilitation
http://www.bestest.us/index.php/download_file/view/18/135/
https://doi.org/10.1016/j.jphys.2015.04.002
https://doi.org/10.1080/10749357.2019.1667657
https://doi.org/10.1053/apmr.2001.9396

HPhJPT

Salbach, N. M., Mayo, N. E., Higgins, J., Ahmed, S., Finch, L. E.,
& Richards, C. L. (2001). Responsiveness and predictability
of gait speed and other disability measures in acute stroke.
Archives of physical medicine and rehabilitation, 82(9),
1204-1212. https://doi.org/10.1053/apmr.2001.24907

Tsang, C. S., Liao, L. R., Chung, R. C., & Pang, M. Y. (2013).
Psychometric properties of the Mini-Balance Evaluation
Systems Test (Mini-BESTest) in community-dwelling
individuals with chronic stroke. Physical therapy, 93(8),
1102-1115. https://doi.org/10.2522/ptj.20120454

Valera, M. J. S., Leochico, C. F. D, Ignacio, S. D., & Mojica, J.
A. P. (2022). Evaluating the usability of the expanded
telerehabilitation program implemented by Philippine
General Hospital during the COVID-19 Pandemic: a cross-
sectional study. Acta Medica Philippina, 56(4).
https://doi.org/10.47895/amp.v56i4.4042

Vellone, E., Savini, S., Fida, R., Dickson, V. V., Melkus, G. D.,

Carod-Artal, F. J., ... Alvaro, R. (2015). Psychometric
Evaluation of the Stroke Impact Scale 3.0. The Journal of
Cardiovascular Nursing, 30(3), 229-241.

https://doi.org/10.1097/jcn.0000000000000145

Veras, M., Kairy, D., Rogante, M., Giacomozzi, C., & Saraiva, S.
(2017). Scoping review of outcome measures used in
telerehabilitation and virtual reality for post-stroke
rehabilitation. Journal of telemedicine and telecare, 23(6),
567-587. https://doi.org/10.1177/1357633X16656235

World Physiotherapy (2021). Physiotherapy Digital Practice
Experiences and Insights During COVID-19.
https://world.physio/sites/default/files/2021-
04/COVID19 Briefing_Paper_6_Digi_Practice FINAL.pdf

Zischke, C., Simas, V., Hing, W., Milne, N., Spittle, A., & Pope,
R. (2021). The utility of physiotherapy assessments delivered
by telehealth: A systematic review. Journal of global health,
11. https://doi.org/10.7189/jogh.11.04072

Feasibility of Outcome Measures for the Remote Assessment of Chronic Stroke

26


https://doi.org/10.1053/apmr.2001.24907
https://doi.org/10.2522/ptj.20120454
https://doi.org/10.47895/amp.v56i4.4042
https://doi.org/10.1097/jcn.0000000000000145
https://doi.org/10.1177/1357633X16656235
https://world.physio/sites/default/files/2021-04/COVID19_Briefing_Paper_6_Digi_Practice_FINAL.pdf
https://world.physio/sites/default/files/2021-04/COVID19_Briefing_Paper_6_Digi_Practice_FINAL.pdf
https://doi.org/10.7189/jogh.11.04072

