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Abstract

Background: A stroke often results in gait impairments, activity limitations and restricted participation in daily life.
Virtual reality (VR) has shown to be beneficial for improving gait ability after stroke. Previous studies regarding VR
focused mainly on improvements in functional outcomes. As participation in daily life is an important goal for
rehabilitation after stroke, it is of importance to investigate if VR gait training improves participation. The primary aim of
this study is to examine the effect of VR gait training on participation in community-living people after stroke.

Methods/design: The ViRTAS study comprises a single-blinded, randomized controlled trial with two parallel groups.
Fifty people between 2 weeks and 6 months after stroke, who experience constraints with walking in daily life, are
randomly assigned to the virtual reality gait training (VRT) group or the non-virtual reality gait training (non-VRT) group.
Both training interventions consist of 12 30-min sessions in an outpatient rehabilitation clinic during 6 weeks.
Assessments are performed at baseline, post intervention and 3 months post intervention. The primary outcome is
participation measured with the Utrecht Scale for Evaluation of Rehabilitation-Participation (USER-P). Secondary
outcomes are subjective physical functioning, functional mobility, walking ability, walking activity, fatigue, anxiety and
depression, falls efficacy and quality of life.

Discussion: The results of the study provide insight into the effect of VR gait training on participation after stroke.

Trial registration: Netherlands National Trial Register, Identifier NTR6215. Registered on 3 February 2017.
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Background
Stroke is the third most common cause of disability
worldwide [1]. Globally, 17 million people suffer from a
stroke each year [2]. A stroke may lead to a wide range of
impairments affecting sensory, motor, cognitive and visual
function. Impairment in motor function of the legs, specif-
ically, leads to commonly seen gait deficits following
stroke [3, 4]. Approximately 50% of the people who regain
ambulation after stroke experience difficulties with

walking in the community, for example with terrain ir-
regularity, changes in level, obstacle avoidance, walking far
distances and performing secondary tasks, leading to limi-
tations in walking in everyday life [5–7]. In addition, the
ability to perform additional cognitive or motor tasks (i.e.,
dual tasks) during walking is often diminished after stroke
[8, 9]. This ability is necessary to adapt to environmental
changes while walking (e.g., stepping over an obstacle or
crossing a street). Because of the experienced walking im-
pairments, people after stroke are limited in performing
daily life activities [10] and not able to participate opti-
mally in the community [7]. Many people after stroke ex-
perience participation restrictions in daily life [7, 11, 12],
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which makes maximizing participation an important as-
pect of rehabilitation [13].
Recent research has increasingly focused on the use of

virtual reality (VR) in stroke rehabilitation, including to
enhance walking [14–16]. Rehabilitation interventions in
virtual environments can manipulate practice conditions
to engage motivation, motor control, cognitive processes
and sensory feedback-based learning mechanisms [17].
Principles of motor learning can be well applied in VR
training by providing goal-oriented, repetitive and varied
practice that is adjusted to the abilities of the patient
[18]. Also, real-time feedback provided by using motion
capture-based VR can stimulate motor learning after
brain injury [19, 20]. The adjustable practice conditions
enable therapists to add dual tasks and unexpected situ-
ations so that patients can learn to adapt to environmen-
tal changes while walking. VR interventions to train gait
frequently comprise treadmill training systems in com-
bination with a screen or a head-mounted device to cre-
ate an immersive environment [16].
Although multiple studies have promising results show-

ing that gait training using VR can improve balance and
walking ability after stroke [15, 16, 21, 22], longer-term
follow-up and outcomes on the level of activity and partici-
pation are lacking [14, 15]. Currently, it is not known
whether functional improvements in walking after a VR
intervention are translated to real life by increasing activity
and participation level. Because participation is one of the
main priorities in rehabilitation care, it is of importance to
investigate if VR gait training improves participation.
The primary aim of the ViRTAS (Virtual Reality Train-

ing After Stroke) study is to examine the effect of VR
gait training on participation in community-living people
between 2 weeks and 6 months after stroke. VR gait
training is compared with a non-VR gait training con-
sisting of conventional treadmill training and functional
gait exercises. Both treadmill training and task-oriented
gait exercises are commonly used rehabilitation inter-
ventions that have been demonstrated to be effective in
people after stroke [23–25]. We hypothesize that VR gait
training is a better training type for improving participa-
tion in subacute stroke survivors compared to non-VR
gait training. In addition, we measure the effect on sec-
ondary outcome measures including subjective physical
functioning, functional mobility, walking ability, walking
activity, fatigue, anxiety and depression, falls efficacy and
quality of life.

Methods/design
Study design
The study is a single-blinded, randomized controlled
trial with two parallel groups that investigates the effects
of VR gait training on participation, subjective physical
functioning and walking activity in people after stroke.

Participants are allocated to the virtual reality gait train-
ing (VRT) group or non-virtual reality gait training
(non-VRT) group. The protocol is described according
to the Standard Protocol Items: Recommendations for
Interventional Trials (SPIRIT) Checklist for clinical trials
[26] (see Additional file 1).

Setting
The training sessions and assessments for the study are
conducted in outpatient rehabilitation clinic, Revant Re-
habilitation Centres, Breda, The Netherlands.

Participants
Potential participants are included if they meet the fol-
lowing inclusion criteria: (1) diagnosed with stroke ac-
cording to the World Health Organization (WHO)
definition [27], (2) a time since stroke between 2 weeks
and 6 months, (3) ability to walk without physical assist-
ance for balance and coordination (i.e., patient may re-
quire verbal supervision or stand-by help from a person
or may use a walking aid) (Functional Ambulation Cat-
egory ≥ 3), (4) experiencing self-perceived constraints
with walking in daily life, (5) living in the community
and (6) age 18 to 80 years. Potential participants are
excluded if they (1) have insufficient cognitive skills or
understanding of the Dutch language to reliably answer
simple questions (based on the impression of the
researcher), (2) suffer from severe visual impairments,
severe forms of ataxia or uncontrolled epileptic seizures
or (3) currently suffer from orthopedic disorders or
other co-morbidities that may limit walking ability. The
last two criteria are verified with the participant and
when needed checked in medical records.

Recruitment and consent
Participants are primarily recruited from the rehabilita-
tion center by their physician or physiotherapist who
provide patients a brief description of the study. If pa-
tients are interested, the clinician obtains permission to
pass contact details of the patient to the research team.
The researcher then contacts the patient by telephone to
give them more information about participation in the
study and to verify whether all inclusion criteria are met
(eligibility screening). After this contact with the re-
searcher, potential participants can decide whether to
participate. If patients are willing to participate, written
informed consent is obtained and patient details are
passed to an independent person for randomization. Be-
sides recruitment from the rehabilitation center, partici-
pants are recruited via flyers at the neurology
department of the local hospital, physiotherapy practices
and general practices in the area. People after stroke are
then invited to contact the research team by telephone
call, email or post. All participants provide written
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informed consent, and anonymity is assured. The proto-
col of the ViRTAS study has been approved by the Med-
ical Ethics Review Committee of Slotervaart Hospital
and Reade, Amsterdam, The Netherlands (P1668,
NL59737.048.16) and the study is registered in the
Netherlands National Trial Register (NTR6215).

Procedure
Participants in both the VRT and non-VRT group follow
a training intervention of 2 30-min sessions per week for
6 weeks (12 sessions). Assessments are taken at baseline
(T0), post intervention (T1, 6 weeks) and follow-up (T3,
3 months post intervention; Figs. 1 and 2). To promote
participant retention, we plan training sessions in con-
sultation with the participants and inform participants
timely about the entire training schedule and the assess-
ments. All outcomes are assessed in face-to-face meet-
ings by the researcher (IdR). Data is collected on data
collection forms, coded and entered into an electronic
database by double data entry. The paper forms are
stored in a locked cabinet and maintained for a period
of 15 years. The researcher is responsible for the data
management during the study. Adverse events (e.g., falls,

pain and dizziness) that occur during the study period,
whether or not related to the study intervention, are reg-
istered and in case of a serious adverse event the inter-
vention will be discontinued for the participant. A
serious adverse event is defined as an event that is fatal
or life-threatening, requires hospital admission or exten-
sion of the admission, or causes invalidity or work dis-
ability. Participants in both groups continue to receive
usual care and rehabilitation as provided by the rehabili-
tation center or other services in the area. The duration
of gait-related therapies that participants visit parallel to
the study intervention, are documented. Also, for each
participant the adherence to the training sessions of the
ViRTAS study is monitored by registering presence and
any reasons for absence. In case the training interven-
tion is discontinued for any reason, a participant is still
requested to participate in the post intervention and
follow-up assessments.

Randomization and blinding
Participants are randomly assigned to the VRT group or
the non-VRT group by an independent person who is
not involved in the recruitment, intervention or

Fig. 1 Flowchart of the study procedure
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assessments. The randomization is performed using
sealed, opaque envelopes which contain a card stipulat-
ing to which group the participant is allocated.
Twenty-five cards for both the VRT group and non-VRT
group are placed in envelopes to ensure equal group
sizes. The independent person picks a random envelope
from the total set of envelopes and informs the partici-
pant and therapists about the treatment allocation.
When randomization is done, the envelope is removed
from the total set. The researcher who performs all as-
sessments (IdR) is blinded to treatment allocation. Due
to the nature of the intervention participants and phys-
iotherapists providing the training intervention cannot
be blinded to treatment allocation. Participants are ex-
plicitly asked not to disclose group allocation to the re-
searcher. The assigned intervention is only revealed for
the researcher when this is necessary to manage serious
adverse events.

Intervention group
Participants who are allocated to the VRT group receive 2
30-min sessions of VRT on the Gait Real-time Analysis
Interactive Lab (GRAIL, Motekforce Link, Amsterdam,
The Netherlands) per week for 6 weeks (12 sessions). The
GRAIL consists of a dual-belt treadmill with force plat-
form, a motion-capture system (Vicon Motion Systems,
Oxford, UK) and a 180° semi-cylindrical screen for the
projection of environments with optic flow (Fig. 3) [28].

During the training sessions participants wear a safety har-
ness that is attached to an overhead suspension system.
This harness does not provide weight support. Specialized
physiotherapists, who are certified for working with the
GRAIL, choose, based on the therapeutic goals, which VR
applications are used during the training sessions. Also,
the physiotherapist regulates, based on the clinical expert-
ise, the intensity of the exercises, decides the amount of
progression and ensures that safety and quality of move-
ment is maintained during the training. All applications
can be individualized in terms of difficulty, for example by
adjusting duration, speed, the amount of simultaneous
tasks and the amount of real-time visual, auditory and/or
tactile feedback during the exercises. The therapist records
the settings of the VR applications and the perfomance of
the participant.

Comparison group
Participants assigned to the non-VRT group receive 2
30-min sessions of non-VRT per week for 6 weeks (12
sessions). The non-VRT consists of two stages: (1) con-
ventional treadmill training (10–15 min) and (2) func-
tional gait exercises (15 min). During the conventional
treadmill training the speed is increased progressively.
Also, the inclination angle of the treadmill may be in-
creased. Functional gait exercises include six different
exercises: (1) tapping or stepping up and down a step,
(2) walking and picking up various objects from the

Fig. 2 Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) schedule of enrollment, interventions and assessments
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ground, (3) walking on non-level surface, (4) walking a
slalom, (5) stepping in hoops (increasing step length)
and (6) stepping over a stick that is fixed between two
pylons. The exercises are based on the exercises used in
the FIT Stroke trial [29]. Training is guided by educated
physiotherapists who can individualize the non-VRT.
The therapists choose, based on the abilities and needs
of the participants, which exercises are conducted dur-
ing the different training sessions. Graded progression is
achieved by increasing the difficulty of the tasks and in-
creasing the number of repetitions. The exercises con-
ducted in each training sessions are recorded by the
physiotherapist.

Outcome measures
During the baseline assessment several demographic,
injury-related and therapy-related variables are identi-
fied. These variables are presented in Table 1.
An overview of the measurement instruments used to

assess the primary and secondary outcome variables is
given in Table 2.

Primary outcome
The effect of the intervention on participation is mea-
sured with the Utrecht Scale for Evaluation of
Rehabilitation-Participation (USER-P). Participation can
be defined as a person’s involvement in all life situations,
whereby participation restrictions are problems one may
experience in involvement in daily life situations [27,
30]. The USER-P assesses objective and subjective par-
ticipation in persons with physical disabilities and covers
three aspects of participation: Frequency, Restrictions
and Satisfaction [31]. The Restrictions subscale of the
USER-P is regarded as the primary outcome measure.

The Restrictions subscale consists of 11 items and as-
sesses the experienced participation restrictions in daily
life activities including vocational, leisure and social ac-
tivities. For example, “Does your stroke currently limit
you in performing outdoor mobility?” Scores consists of
NA (not applicable), not possible (1), with assistance (2),
with difficulty (3) and without difficulty (4). The total
score is calculated by the sum of all items converted into
a 0–100 scale. A higher total score indicates less

Fig. 3 Setup of the virtual reality gait training intervention on the Gait Real-time Analysis Interactive Lab (GRAIL)

Table 1 Baseline demographic and clinical variables

Demographic variables

Age of patient at inclusion

Gender

Height

Weight

Partner

Living situation

Region of residence

Injury-related clinical variables

Time since stroke at inclusion

Type of stroke

Site of stroke

Use of walking aids

Use of orthoses

Medication

Co-morbidities

Functional Ambulation Category score

Therapy-related variables

Duration of gait-related therapies parallel to study intervention
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experienced restrictions [31]. The USER-P has satisfactory
reproducibility [32], high responsiveness [33] and good
construct, concurrent and discriminative validity [31].

Secondary outcomes

Frequency and Satisfaction scales of the USER-P The
Frequency subscale of the USER-P is divided in parts A
and B. Part A measures the time that an individual has
spent on paid work, unpaid work, volunteer work and
housekeeping using scores from 0 (not at all) up to 5
(36 h or more). Part B registers the frequency of leisure
and social activities in the past 4 weeks with scores ran-
ging from 0 (not at all) to 5 (19 times or more). Further-
more, the Satisfaction subscale measures how satisfied
someone is with vocational activities, leisure activities
and social relationships. Items are scored on a scale of 0
(very dissatisfied) to 4 (very satisfied). The sum scores
for the Frequency and Satisfaction scales are converted
into a 0–100 scale. Higher scores represent a higher fre-
quency and satisfaction [31].

Stroke Impact Scale-16 (SIS-16) The SIS-16 is a
stroke-specific instrument for measuring subjective
physical functioning and consists of 16 from the 28
items of the physical domain of the original SIS version
3.0. The items are scored on a 5-point scale, from “not
difficult at all” to “cannot do it at all.” The SIS-16 is an
appropriate instrument to monitor physical limitations
over time in subacute patients after stroke. The SIS-16
demonstrates good instrument reliability and concurrent
validity [34].

Timed-up & Go (TUG) The TUG measures functional
mobility [35]. Participants are asked to rise from an arm-
chair, walk 3 m, turn around, walk back and return to
sitting [36]. The TUG has a high degree of reliability and
validity when applied in people after stroke [37, 38]. Par-
ticipants are allowed to use walking aids and/or

ankle-foot orthosis if necessary. The TUG is performed
three times to determine a mean test time.

Six-minute walking test (6-MWT) The 6-MWT is a
commonly used valid and reliable test to assess walking
ability in people after stroke [39]. Participants are
instructed to walk as far as possible at comfortable, but
fast pace for 6 min. Distance walked in 6 min is assessed
in a 40m-long testing corridor with marking per 5 m.
Each minute, participants are told how much time has
elapsed or is left to complete the test. During the test
participants are allowed to stand still or sit on a chair if
they feel a need to rest.

Fatigue Severity Scale (FSS) The FSS measures the
level of fatigue and the impact of fatigue on daily func-
tioning. This questionnaire consists of 9 items that are
scored on a 7-point scale from 1 (completely dis-
agree) to 7 (completely agree). The total score is
calculated by the mean of the nine items [40]. Fa-
tigue prevalence can be defined using a FSS score ≥
4 [41]. The FSS has satisfactory internal reliability
and validity [42].

Hospital Anxiety and Depression Scale (HADS) The
HADS is used to assess anxiety and depression. This
questionnaire consists of 14 items (seven anxiety, seven
depression) and all items are scored on a 4-point scale
from 0 to 3 [43]. In the literature, a cutoff score of > 7
for both subscales is defined for the identification of de-
pressive symptoms and symptoms of anxiety [44]. The
HADS is a reliable and valid instrument that is sensitive
over time [45].

Falls Efficacy Scale International (FES-I) The FES-I
consists of 16 items about the person’s level of confi-
dence in avoiding falling during essential, non-hazardous
activities of daily living [46]. The score of this instru-
ment can range from 16 to 64, with higher scores

Table 2 Outcome domains and measurement instruments

Outcome domain Measurement instrument Abbreviation T0 T1 T2

Participation Utrecht Scale for Evaluation of Rehabilitation-Participation USER-P X X X

Subjective physical functioning Stroke Impact Scale-16 SIS-16 X X X

Fatigue Fatigue Severity Scale FSS X X X

Anxiety and depression Hospital Anxiety and Depression Scale HADS X X X

Falls efficacy Falls Efficacy Scale International FES-I X X X

Quality of life Stroke Specific Quality of Life Scale SS-QOL X X X

Walking ability Six-minute walking test 6-MWT X X X

Functional mobility Timed-up & Go TUG X X X

Walking activity Accelerometer monitoring (5 days) X X X

T0: baseline, T1: post intervention (6 weeks), T2: follow-up (3 months post intervention)
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indicating greater fear of falling or lower fall-related
self-efficacy. The FES-I has good psychometric proper-
ties in older people [47] and people after stroke [48].

Stroke Specific Quality of Life Scale (SS-QOL) The
SS-QOL is used to measure quality of life. This ques-
tionnaire is designed for use in clinical stroke trials and
consists of 49 items divided over 12 domains: energy,
family roles, language, mobility, mood, personality,
self-care, social roles, thinking, upper extremity function,
vision and work/productivity. Each item is scored on a
5-point Likert scale and a total score is calculated by a
mean of the 12 domains [49]. The SS-QOL has good
test-retest reliability, internal consistency and validity in
people after stroke [50, 51].

Activity monitoring Participants wear a tri-axial accel-
erometer (DynaPort MM, McRoberts BV, The Hague,
The Netherlands) to measure daily-life walking activity.
The accelerometer (55 g) is worn for five consecutive
days at baseline (T0), post intervention (T1) and
follow-up (T2; 3 months post intervention). Five con-
secutive days of monitoring are necessary to obtain reli-
able walking activity data [52]. The measurement period
includes always 1 or 2 weekend day(s). The device is
placed at the middle of the lower back using an electric
strap and can be worn above or underneath the clothes.
Participants are preferably monitored during day and
night but are allowed to take off the accelerometer dur-
ing night time. During water-related activities such as
swimming and showering, the accelerometer is removed
to prevent water damage.

Intensity of training sessions To monitor the intensity
of the training sessions in both the VRT and non-VRT
group the BORG-RPE scale (CR-10) and a pedometer
(Digi-Walker SW-200, Yamax Corporation, Tokyo,
Japan) were used. The BORG-RPE scale (CR-10) asks
participants about the rate of perceived exertion and
workload during the training sessions and can be scored
from 0 (no exertion) to 10 (maximal exertion) [53, 54].
This score is noted at the start and the end of a training
session. In addition, participants wear a pedometer on
the waistband on the non-hemiplegic side during the
training to measure the number of steps taken in the
training sessions.

Sample size
The sample size calculations are based on the primary
outcome measure, the USER-P Restrictions subscale. A
difference of 18.2 points on the USER-P Restrictions
subscale is regarded as clinically relevant [32]. The
standard deviation of the population is estimated at 17.9
points and the test-retest reliability (ICC) is suggested to

be 0.85 [32]. Based on an alpha of 0.05 and a power of
80%, a minimum of 14 participants per group is neces-
sary [55]. However, a relative high clinical relevant differ-
ence of 18.2 points (18%) is not expected in this study.
Therefore, we re-estimated the sample size based on a
difference of 15% (15 points) on the USER-P Restrictions
subscale, resulting in a minimum of 21 participants per
group [55]. Expecting a dropout rate of 20%, we assume
that a minimum of 50 participants is needed to achieve
a sufficient statistical power of 80%. The majority of the
randomized studies regarding the effect of VR that are
published up to now included less than 25 participants
per group.

Data analysis
Gait activity data monitored with the accelerometer is an-
alyzed using a validated stroke-specific algorithm for gait
detection and gait quantification in Matlab (The Math-
Works Inc., Natick, MA, USA) [56]. This algorithm has
shown to have good criterion validity and test-retest reli-
ability in people after stroke. The algorithm detects gait
activity with a minimum length of 8 s or a multiple of 8 s.

The effectiveness of the intervention on the primary
outcome measure, USER-P Restrictions subscale, is
assessed using random coefficient analysis. We include
time of assessment, group assignment (intervention and
comparison group) and the interaction between time of
assessment and group assignment in the multi-level re-
gression model. Because random coefficient analysis can
handle missing data, the analysis is performed with all
available data, including data from participants with in-
complete datasets [57]. Intention-to-treat analysis will be
applied. Also, for the secondary outcome measures
(USER-P Frequency subscale, USER-P Satisfaction sub-
scale, SIS-16, TUG, 6-MWT, FSS, HADS, FES-I,
SS-QOL and gait activity) a comparable random coeffi-
cient analysis is performed to assess the effectiveness of
the intervention. Demographic, injury-related and
therapy-related variables of the 2 groups are examined
using the independent t test or non-parametric equiva-
lent, the Mann-Whitney U test. A Χ2 test is used to
examine categorical variables. Furthermore, to compare
the intensity of the training sessions in the VRT and
non-VRT groups, the mean number of steps measured
with the pedometer and the mean BORG-RPE score are
analyzed with an independent t test or the
non-parametric equivalent. Results are considered sig-
nificant when P values are < 0.05.

Discussion
The ViRTAS study examines the effect of VR gait train-
ing on participation in community-living people between
2 weeks and 6 months after stroke. Also, the effect of
VR gait training on secondary outcome measures
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including subjective physical functioning, functional mo-
bility, walking ability, walking activity, fatigue, anxiety
and depression, falls efficacy and quality of life is
discussed.
VR can be defined as a computer-based technology

that simulates a real environment and provides the user
with opportunities to interact with objects and events
[20, 58]. In this study the VR consists of high-end
three-dimensional environments with motion capture.
VR is thought to enhance neuroplasticity and motor
learning after stroke through facilitating brain
reorganization and activating brain areas involved in
motor planning, learning and execution [59]. Multiple
studies have shown significant improvements in func-
tional outcome measures as a result of VR gait training
in people after stroke [15, 16]. We believe that VR gait
training for subacute stroke survivors is a valuable
addition to conventional physiotherapy (e.g., treadmill
training or functional gait exercises) by providing an in-
tensive, variable and enjoyable therapy which can be eas-
ily adjusted to the abilities of the patient. Multiple
principles of motor learning can effectively be applied
during a VR gait training session [18, 60]. Using VR
gives the opportunity to perform multiple repetitions of
different movements within meaningful tasks by varying
the gait exercises and the settings of the exercises within
a training session. Variability in training is thought to be
important for retention and transfer of learned skills
[61]. While walking in a virtual environment unexpected
constraints (e.g., disturbances and obstacle avoidance) or
dual tasks can be provided to stimulate patients to use
problem-solving abilities. This is useful as it is known
that problem-solving is an important principle to en-
hance the cognitive learning of new skills [17]. Using
VR, environments can be manipulated more than during
conventional physiotherapy. In addition, the use of
enriched VR environments with game scores and a high
virtual presence can improve motivation, enjoyment and
engagement of patients probably more than during con-
ventional physiotherapy interventions [62, 63]. Another
advantage of VR compared to conventional therapy
could be that the task difficulty can easily be monitored
with multiple options present to adjust the training to
the abilities of the individual. Lastly, intrinsic and extrin-
sic feedback (knowledge of performance and knowledge
of results) provided during a VR gait training session can
promote motor learning after stroke [19]. In this study,
we investigate whether these above-mentioned poten-
tially beneficial characteristics of VR can lead to im-
provement in participation in people after stroke. We
match both training interventions on frequency, dur-
ation and number of training sessions.
A foreseen difficulty of the study is that participants

continue to receive usual care and rehabilitation which

might interfere with the effect of the studied interven-
tions. From an ethical perspective, it is not an option to
withheld care or rehabilitation from subacute stroke sur-
vivors. As participants are within 6 months after stroke,
they may receive other therapies focusing on gait. How-
ever, due to the randomization it is expected that there
is no noticeable difference between the VRT and
non-VRT group in the potential interference of usual
care and rehabilitation. Still, the frequency and duration
of the gait-related therapies are registered.
To the authors’ knowledge this is the first study to in-

vestigate the effect of a VR gait training intervention on
the level of participation in people after stroke. VR gait
training might be a great potential for rehabilitation after
stroke.

Trial status
The trial is still ongoing. The first participant was in-
cluded in April 2017 and the patient recruitment will be
completed around August 2019.

Additional file

Additional file 1: Standard Protocol Items: Recommendations for
Interventional Trials (SPIRIT) 2013 Checklist: recommended items to
address in a clinical trial protocol and related documents. (DOC 125 kb)
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