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ORIGINAL ARTICLE

Efficacy of walking aids on self-paced outdoor walking in
individuals with COPD: A randomized cross-over trial
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PAUL WILLEMS,3 EMIEL F.M. WOUTERS,1,5 FRITS M.E. FRANSSEN1 AND MARTIJN A. SPRUIT1

1Program Development Centre, 2Physiotherapy, 4Occupational Therapy, CIRO+, Horn, 3Department of Human Movement
Science, School for Nutrition, Toxicology and Metabolism and 5Department of Respiratory Medicine, MUMC+, Maastricht,

The Netherlands

ABSTRACT

Background and objective: Walking aids, such as
rollator or draisine, improve mobility and functional
exercise performance in individuals with chronic
obstructive pulmonary disease (COPD) during an
indoor 6-min walk test. However, this test does not
reflect everyday walking, which is the most frequently
reported problematic activity of daily life in individuals
with COPD.To date, efficacy of walking aids during self-
paced outdoor walking remains unknown. Therefore,
we aimed to determine the efficacy of a rollator and
draisine on self-paced outdoor walking in individuals
with COPD.
Methods: Fifteen individuals with COPD (68% men;
age: 63 ± 8 years; forced expiratory volume in 1 s: 40 ±
14% predicted) performed three self-paced outdoor
walking tests on two consecutive days: test 1 unaided,
and tests 2 and 3 with rollator or draisine in random
order. Participants had to walk as long as possible at
their own pace. The test ended when participants
needed to stop, with a maximum duration of 30 min.
Results: The use of rollator resulted in the highest
walk distance and time (P < 0.05 vs unaided and
draisine). Furthermore, individuals with COPD walked
significantly further and longer during an unaided test
compared with a draisine aided test (P < 0.05). More-
over, use of draisine resulted in a significantly higher
walking speed, fewer strides, greater stride length, and
higher step and stride variability (P < 0.05 vs unaided
and rollator).
Conclusion: To conclude, a rollator improves the self-
paced outdoor walk distance and time in individuals
with moderate and advanced COPD and a poor func-
tional exercise capacity, whereas the use of a draisine
had a detrimental effect compared with unaided
walking.

Clinical trial registration: NTR1542 on www.trialregister.nl.

Key words: chronic obstructive pulmonary disease, motor
activity, exercise, walking, walker.

Abbreviations: 6MWD, 6-min walk distance; 6MWT, 6-min walk
test; AP, anteroposterior axis; bpm, beats per minute; COPD,
chronic obstructive pulmonary disease; FEV1, forced expiratory
volume in 1 s; FFM, fat free mass; FVC, forced vital capacity; HR,
heart rate; ML, mediolateral axis; SpO2, saturation of peripheral
oxygen; SPOW, self-paced outdoor walk; V, vertical axis.

INTRODUCTION

Walking aids generally improve functional exercise
performance in individuals with chronic obstructive
pulmonary disease (COPD).1–5 For example, the use of
a rollator resulted in clinically relevant improvements
in the indoor 6-min walk distance (6MWD), and
reduced exercise-induced dyspnoea and improved
walking economy.1,2,4–6 Moreover, the use of a draisine,
a bicycle without pedals, improved the 6MWD even to
a greater extent compared with a rollator-aided 6-min
walk test (6MWT), while metabolic requirements and
exercise-related symptoms were comparable.4

It seems reasonable to hypothesize that self-paced
outdoor walk (SPOW) distance, duration and speed
will improve in individuals with COPD using a rollator
or draisine. To date, however, the efficacy of walking
aids on outdoor use remains unknown, as an indoor
6MWT does not reflect self-paced outdoor walking.7

Then again, individuals with COPD appear to be sat-
isfied with the self-reported effectiveness of rollator
use for outdoor ambulation.8

Correspondence: Anouk W. Vaes, Program Development
Centre, CIRO+, Centre of Expertise for Chronic Organ Failure,
Hornerheide 1, 6085 NM Horn, The Netherlands. Email:
anoukvaes@ciro-horn.nl

Received 12 August 2014; invited to revise 16 October 2014
and 17 February 2015; revised 27 October 2014 and 18 February
2015; accepted 5 March 2015 (Associate Editor: Neil Eves).

Article first published online: 17 June 2015

SUMMARY AT A GLANCE

This is the first study investigating the efficacy of
walking aids during self-paced outdoor walking in
individuals with COPD, showing that rollator-
aided walking resulted in the highest walk distance
and time, and that individuals with COPD walked
significantly further and longer during unaided
walking compared with a draisine-aided walking.
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We sought to determine the efficacy of a rollator
and draisine on SPOW distance, time and speed in
individuals with COPD. Moreover, we aimed to assess
walk pattern, exercise-induced symptoms and user
satisfaction. A priori, we hypothesized that individ-
uals with COPD have a higher SPOW distance, time
and speed while using the rollator compared with
unaided walking. Moreover, we hypothesized that
individuals with COPD have more benefit from the
use of a draisine compared with unaided or rollator-
aided walking, since it is related to lower costs of
transport and a more effective walking pattern.4

METHODS

Design

This trial followed a prospective randomized cross-
over design. Individuals with COPD with a 6MWD ≤
500 m, without a COPD exacerbation in the past 4
weeks, and without known musculoskeletal, cardio-
vascular or neurological disorders and ability to walk
unaided, were eligible to participate. Subjects gave
written informed consent to participate in this trial,
which was approved by the medical ethical commit-
tee of the Maastricht University Medical Centre
(MEC 08-3-069). The project was registered on
www.trialregister.nl (NTR1542) before enrolment of
the first participant.

Study protocol

Individuals with COPD were recruited at CIRO+,
centre of expertise for chronic organ failure in Horn
(the Netherlands).9 During routine pre-rehabilitation
assessment, pulmonary function, peak aerobic
capacity and body composition were determined as
described before.10 In addition, functional exercise
performance was determined using the 6MWT,
including a practice walk.11 Individuals with a
6MWD ≤ 500 m were eligible to participate, as they
were expected to benefit most from the use of walking
aids.12

Eligible participants were asked to perform three
SPOW on two consecutive weekdays. Participants
started with an unaided SPOW on day one. In addi-
tion, participants were randomly assigned, to do a
SPOW with rollator on day one, followed by a SPOW
with the draisine on day two, or vice versa (Fig. 1).
Participants had a minimum of 3 h rest between the
unaided SPOW and the aided SPOW on day one.

Before the start of the SPOW, participants were
familiarized with both walking aids through an
outdoor practice session of 15 min in combination
with verbal instruction. See Supplementary Appen-
dix S1 for specifications and settings of both walking
aids and instructions during practice session. Partici-
pants receiving long-term oxygen therapy used the
basket of the rollator or the draisine to transport their
oxygen cylinder or a portable system on their waist.

Self-paced outdoor walk

The efficacy of the walking aids was determined using
a SPOW. The SPOW was designed to provide more

patient-meaningful information on walking ability.13

Because it reports absolute time, the SPOW can be
used to evaluate whether and to what extent individ-
uals with COPD are able to walk longer, one of the
most common goals described by individuals with
COPD entering pulmonary rehabilitation.14

All SPOW was performed on the same 250-m trail,
which was divided into four sections: (1) flat surface,
78 m; (2) some curves and a small slope up and down,
76 m; (3) flat surface (same as Section 1), 78 m; and (4)
flat surface with turning point, 18 m. The investiga-
tors showed the outdoor walking route to all partici-
pants before performing the SPOW, by using a
wheelchair if necessary. All participants received
standardized instructions to walk for as long as pos-
sible at their own pace, with a maximum duration of
30 min. Test ended when participants needed to stop
due to intolerable dyspnoea and/or leg fatigue.

Weather conditions during SPOW were noted. No
information about wind was available. However, since
the test was performed in a sheltered area, sur-
rounded by buildings and trees, the wind should not
have had a major influence on the different SPOW.

Patient’s satisfaction

After both aided SPOW, participants were asked to
answer two questions about the use of the walking
aid, and five questions about feelings of embarrass-
ment while using the aid (see Supplementary Appen-
dix S1).4

In addition, eight participants also filled out a ques-
tionnaire to determine their satisfaction with the
walking aids (Supplementary Appendix S1). These
satisfaction items were derived from the Dutch
version of the Quebec User Evaluation of Satisfaction
with Assistive Technology 2.0 (D-QUEST), which is a
generic standardized instrument designed to assess
satisfaction with assistive technology.15,16 The QUEST
has been shown to yield reliable and valid results,15,16

and has been used before in patients with COPD.8 The
QUEST consists of 12 items related to device charac-
teristics (n = 8) and assistive technology services
(n = 4).15 The items are scored using a 5-point satis-
faction scale ranging from ‘not satisfied at all’ to ‘very
satisfied’, where higher scores indicate greater satis-
faction. In this study, items on assistive technology
services were not applicable, and in turn were not
scored. Moreover, by using only items on device char-
acteristics, a good indication about users’ satisfaction
about the walking aids was obtained.

Outcomes

Primary outcomes were difference in walk distance,
time and speed between an unaided, rollator-aided
and draisine-aided SPOW. In addition, several
explanatory outcomes were assessed: amount of
strides, stride length, stride frequency, walk ratio, and
step and stride variability in mediolateral, vertical and
anteroposterior direction using two triaxial acceler-
ometers (KXP94, Kionix Inc, Ithaca, NY, USA); trans-
cutaneous oxygen saturation, heart rate and Borg
symptom scores for dyspnoea and fatigue17 before
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and after each SPOW; and preferences for the walking
aids. Please see Supplementary Appendix S1 for addi-
tional information.

Statistical analysis

Data are presented as mean and standard deviation,
unless noted otherwise. Analysis of variance with post-
hoc tests was used to assess differences between use of
rollator and draisine. The level of significance was set
at ≤0.05. No adjustment was made to the statistical
significance level for multiple comparisons.18 All data
were analysed with SPSS 19.0 (IBM, Chicago, IL, USA).

A priori, we have calculated the minimum sample
size to achieve adequate power. Based on Lacasse
et al.,19 we should include 16 participants to achieve a
mean difference of 50 m (standard deviation 35 m)
(two-sided P-value: <0.05, probability: 90%).

Matlab (Mathworks, Natick, MA, USA) was used to
analyse the raw acceleration data of the accelerom-
eters. Please see Supplementary Appendix S1 for
additional information.

RESULTS

Two hundred sixty-four of the 335 subjects screened
between March 2011 and December 2012 did not
meet the inclusion criteria. In addition, 76 eligible
subjects declined participation because of lack of
interest. Characteristics of these participants were not
significantly different from those enrolled in this
trial. Finally, 15 individuals with COPD completed
unaided, rollator-aided and draisine-aided SPOW
(Fig. 1).

Weather conditions were similar during the differ-
ent SPOW (see Supplementary Appendix S1 and
Table S1).

Patient characteristics

On average, participants had moderate to very severe
COPD, a normal body mass index and normal fat-free
mass index (Table 1). The best 6MWD during pre-
rehabilitation assessment was 404 ± 6 m. Two partici-
pants (13%) used long-term oxygen therapy using a

Assessed for eligibility (n = 355)

Excluded (n = 340)
Not mee�ng inclusion criteria (n = 264)

6MWD > 500 m (n = 86)
Exacerba�on in the past 4 weeks
(n = 48)
Musculoskeletal, cardiovascular or
neurological disorders (n = 125)
Unableto walk unaided (n = 5)

Declined to par�cipate (n = 76)

Draisine (n = 7)

Rollator (n = 7)

Rollator (n = 8)

Draisine (n = 8)

Analysed (n = 15)

Alloca�on

Analysis

Randomized (n = 15)

Enrolment

Unaided SPOW (n = 15)

Enrolled in the study (n = 15)

Figure 1 Disposition of participants. 6MWD, 6-min walk distance; SPOW, self-paced outdoor walk.
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portable system on their waist. None of the partici-
pants used a walking aid at the time of the study.

Effects on SPOW distance, time and speed

The use of a rollator resulted in a significantly higher
mean SPOW distance (1262 ± 826 m) and time
(1123 ± 684 s) compared with an unaided SPOW
(985 ± 812 m and 870 ± 671 s; P < 0.05) or the
draisine-aided SPOW (586 ± 508 m and 468 ± 361 s;
P < 0.05; Table 2). In addition, the unaided SPOW dis-
tance and time were significantly higher compared
with a draisine-aided SPOW (P < 0.05; Table 2). In
contrast, the mean SPOW speed was significantly
higher while using the draisine compared with the
unaided or rollator-aided SPOW (1.24 ± 0.23 m/s vs
1.07 ± 0.19 m/s and 1.09 ± 0.14 m/s, respectively;
P < 0.05; Table 2).

Effects on exercise-induced symptoms

Symptom scores for dyspnoea and fatigue at start of
the SPOW were comparable. Participants reported
significantly higher dyspnoea and fatigue scores
immediately after the draisine-aided SPOW com-
pared with the unaided or rollator-aided SPOW. Dif-
ferences in fatigue scores were still significant 2 min
after the SPOW (Table 2). In addition, fatigue scores
directly after the rollator-aided SPOW were signifi-
cantly lower compared with the unaided SPOW
(Table 2).

No significant differences were found in heart rate
and saturation after the unaided, rollator-aided and
draisine-aided SPOW (Table 2).

Effects on SPOW gait variables

The use of the draisine resulted in significantly fewer
strides compared with the unaided and rollator-aided
SPOW (301 ± 234 vs 743 ± 582 and 781 ± 656, respec-
tively; P < 0.05, Table 3). Consequently, participants
had a significantly greater stride length (P < 0.01 vs
rollator and unaided; Table 3) and lower stride fre-
quency (P < 0.05 vs unaided; Table 3). Moreover, the
walk ratio was significantly higher while using the
draisine compared with the rollator-aided and
unaided SPOW. In addition, step and stride regularity
in vertical, anteroposterior and mediolateral direc-
tion were significantly lower during the draisine-
aided SPOW compared with the rollator-aided and
unaided SPOW. No significant differences in gait vari-
ables were found between unaided and rollator-aided
walking.

Patient’s preferences

Twelve participants had never used a rollator before
in daily life or during a 6MWT compared with 15 who
had never used the draisine (Table 4). Thirteen par-
ticipants reported to like the rollator. However, only
five participants would use it in daily life, of which
three had prior experience with a rollator but not
using the rollator at the time of enrolment in the
study. The proportion of participants who liked the
draisine was significantly lower (P < 0.05). Although
only two of the participants felt embarrassed using
the draisine, fewer would like to use the draisine in
daily life compared with a rollator (Table 4).

The rollator scored significantly higher in terms of
comfort, safety and security (P < 0.05; Table 4). Lower
satisfaction scores for the draisine were caused by
problems with the seat, steering problems and/or
balance problems. No significant differences were
found in satisfaction for dimension, weight, ease in
adjusting, ease of use and effectiveness between the
walking aids (Table 4), although overall satisfaction
for the rollator was significantly higher compared
with the draisine (P < 0.05; Table 4).

DISCUSSION

The present study is the first to investigate the efficacy
of walking aids during a SPOW in individuals with
moderate to very severe COPD. Results show that the
use of a rollator improves SPOW distance and time
compared with an unaided SPOW. In contrast, the use
of a draisine had a detrimental effect on distance and
time compared with the unaided SPOW.

The efficacy of walking aids during an indoor
6MWT has been studied frequently, and their use has
been associated with significant and clinically rel-
evant improvements in 6MWD.1–3,20,21 However, this
may not reflect everyday walking, the most frequently
reported problematic activity of daily life in COPD.22

In addition, individuals with COPD reported to use
their walking aids mostly during outdoor activities.8,20

This study showed that individuals with COPD
gained substantial benefit from a rollator during
outdoor walking. While using the rollator, individuals

Table 1 Baseline characteristics (n = 15)

Demographics
Men (%) 66.7
Age (years) 63.3 (8.2)

Pulmonary function
FEV1 (L) 1.1 (0.4)
FEV1 (% predicted) 39.7 (14.1)
FEV1/FVC (%) 35.3 (11.7)
GOLD stage I/II/III/IV (n) 0/3/9/3
MMRC grade 0/1/2/3/4 (n) 0/0/3/9/3

Body composition
Body weight (kg)† 72.5 (22.8)
Body mass index (kg/m2) 25.1 (6.9)
FFM (kg) 49.5 (12.6)
FFMI (kg/m2) 17.2 (3.7)

6MWD (m) 404 (61.3)
HR before (bpm) 85.2 (9.9)
HR after (bpm) 109.7 (13.0)
SpO2 before (%) 94.8 (2.7)
SpO2 drop (%) 5.8 (4.7)
Borg dyspnoea (points) 5.3 (1.7)
Borg fatigue (points) 4.5 (2.2)

Results are presented as mean (standard deviation).
†1 kg = 2.2046 lbs.
6MWD, 6-min walk distance; FEV1, forced expiratory volume in

1 s; FFM, fat free mass; FFMI, fat-free mass index; FVC, forced
vital capacity; GOLD, Global Initiative for Chronic Obstructive
Lung Disease; HR, heart rate; MMRC, Modified Medical Research
Council.
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with COPD walked on average 276 m further com-
pared with an unaided SPOW (Table 2), whereas the
use of a draisine resulted in a lower SPOW distance
and time compared with the unaided SPOW. This is in
great contrast with our earlier findings, where we
found an increased indoor 6MWD using a draisine
compared with a rollator-aided 6MWD.4 This may be
due to the fact that the 6MWD was performed indoors
on a triangular, flat, enclosed corridor with a hard
surface,4 while the SPOW was performed on a 250-m
course, including straight parts of 78 m. Even though
participants were instructed to walk at their own
pace, the speed was significantly higher during the
use of the draisine compared with the rollator-aided
and unaided SPOW. Indeed, mean SPOW speed
during the use of a draisine (1.24 m/s) was probably
too fast for the participants as the mean indoor

6MWD speed was 1.13 m/s. This hypothesis is sup-
ported by the significantly lower distance and dura-
tion and higher exercise-induced dyspnoea and
fatigue scores during the draisine-aided SPOW.

Several studies have shown that the walk ratio (ratio
between stride length and stride frequency) is con-
stant over a large range of walking speeds during
normal walking in healthy subjects.23,24 Our results
show a significantly higher walk ratio in individuals
with COPD while using the draisine, indicating an
altered walking pattern. The higher walk ratio could
be explained by the significantly longer strides.
Although participants were instructed to have con-
tinuous ground contact, they had the tendency to
slightly roll between steps. This alteration in walking
pattern could be caused by feelings of uncertainty
and imbalance while using the draisine (Table 4).

Table 2 Outcomes of the self-paced outdoor walks

Unaided (n = 15) Rollator (n = 15) Draisine (n = 15)

Walk distance (m) 985.2 (812.4) 1261.6 (825.8)* 586.2 (508.1)*,†

Walk time (s) 870.1 (671.1) 1123.3 (683.5)* 468.3 (360.9)*,†

Walk speed (m/s) 1.07 (0.19) 1.09 (0.14) 1.24 (0.23)*,†

Section 1 1.12 (0.17) 1.11 (0.14) 1.28 (0.25)*,†

Section 2 1.17 (0.12) 1.15 (0.14) 1.37 (0.27)*,†

Section 3 1.11 (0.09) 1.10 (0.12) 1.34 (0.24)*,†

Section 4 1.00 (0.13) 0.92 (0.18) 0.95 (0.19)
Borg dyspnoea before (points) 1.8 (1.3) 1.2 (0.9) 1.4 (1.0)
Borg dyspnoea after (points) 5.1 (1.7) 4.5 (1.6) 5.4 (2.1)†

Borg dyspnoea 2 min after (points) 3.0 (1.6) 2.6 (1.2) 3.0 (1.6)
Borg fatigue before (points) 1.2 (1.0) 1.1 (0.8) 1.1 (0.9)
Borg fatigue after (points) 3.9 (2.5) 2.9 (2.1)* 4.8 (2.6)*,†

Borg fatigue 2 min after (points) 2.3 (1.5) 1.9 (1.0) 3.0 (1.7)†

HR before (bpm) 79.1 (10.6) 79.8 (9.1) 78.1 (8.7)
HR after (bpm) 103.7 (11.9) 103.5 (15.9) 104.1 (11.8)
SpO2 before (%) 95.3 (2.8) 95.0 (2.8) 95.2 (2.5)
SpO2 drop (%) 4.1 (3.8) 5.5 (4.3) 4.7 (5.4)

*P < 0.05 versus unaided; †P < 0.05 versus rollator.
Results are presented as mean (standard deviation).
bpm, beats per minute; HR, heart rate; SpO2, saturation of peripheral oxygen.

Table 3 Gait variables of the self-paced outdoor walks

Unaided (n = 15) Rollator (n = 15) Draisine (n = 15)

Strides (n) 743 (582) 781 (656) 301 (234)*,†

Stride length (m) 1.30 (0.10) 1.34 (0.10) 1.67 (0.41)*,†

Stride frequency (strides/s) 0.84 (0.11) 0.86 (0.15) 0.76 (0.11)*,†

Walk ratio (m/steps/s) 1.57 (0.26) 1.59 (0.27) 2.29 (0.90)*,†

Step regularity V-trunk 0.75 (0.09) 0.73 (0.11) 0.24 (0.07)*,†

Step regularity AP-trunk 0.63 (0.12) 0.69 (0.10) 0.18 (0.07)*,†

Step regularity ML-trunk 0.41 (0.23) 0.29 (0.30) 0.17 (0.10)*,†

Stride regularity V-trunk 0.77 (0.11) 0.72 (0.12) 0.22 (0.06)*,†

Stride regularity AP-trunk 0.68 (0.11) 0.66 (0.10) 0.17 (0.07)*,†

Stride regularity ML-trunk 0.60 (0.11) 0.54 (0.16) 0.14 (0.11)*,†

*P < 0.05 versus unaided; †P < 0.05 versus rollator.
Results are presented as mean (standard deviation).
AP, anteroposterior axis; ML, mediolateral axis; V, vertical axis.

AW Vaes et al.936
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Indeed, an increased walk ratio was shown previously
to maintain stability during walking under challeng-
ing conditions.25

Step and stride variability during the SPOW was
higher compared with indoor walking.26 Moreover,
the use of the draisine resulted in a significantly
higher step and stride variability compared with
unaided or rollator-aided walking. Earlier it was
shown that this increased variability is used as active
control strategy to compensate for balance disturb-
ance,27 indicating a more imbalanced walking pattern
during the draisine-aided SPOW.

A SPOW was used to determine the efficacy of
walking aids during outdoor use. This test is not
designed to replace field exercise tests, but can be
used to acquire more patient-meaningful informa-
tion.13 SPOW time is a direct and immediately under-
standable measure of a commonly stated goal by
individuals with COPD entering pulmonary rehabili-
tation: to walk for longer.13 Furthermore, this test may
be more representative of real-life walking, since par-
ticipants are able to choose their own walking speed.
This chosen walking speed is a good indicator for
functional status, since a lower walking speed is
related to a decline in functional performance and
higher mortality in COPD.28,29 Moreover, this test can
provide meaningful information on walking ability

and normal walking pattern in COPD, which may be
important, since walking stability in COPD cannot
only be attributed to changes in walking speed.26 In
addition, this information can be helpful for a clini-
cian to determine the choice of a walking aid.

Several methodological limitations need to be
addressed. For obvious reasons, it was not possible to
blind participants or outcome assessor to the walking
aids.

The outdoor practice session of 15 min may be too
short for proper familiarizing, especially for the
draisine, which had never been used by 95% of the
participants. In fact, some participants reported
problems with their balance and felt less safe
(Table 4). Since the walking aids were adapted to the
size of the participants, these balance problems were
not caused by incorrect adjustment, but are likely
related to the active support needed to remain stable
and alterations in walking pattern. This may improve
when participants are able to practise more fre-
quently or for a longer period.

Because of the study design, with no randomization
of the unaided SPOW, a carry-over effect might be
present. In addition, the study protocol did not
include a practice SPOW, and the SPOW was per-
formed on two consecutive days. Since it is possible
that a second SPOW is associated with a learning

Table 4 Data from questionnaire

Rollator Draisine

Use of walking aid (n = 15)
Used before in daily life?† 3 0*
Used before during 6MWT?† 2 0
Feelings of embarrassment (n = 15)
Did you like the walking aid?† 13 6*
Were you ashamed using the walking aid?† 5 2
If you were ashamed, why?† Too young (2)

Illness is visible (3)
Afraid for public use (1)
No reason (1)

Would you use it in daily life?† 5 3
If not, why not? Too heavy (1)

Embarrassed (2)
Can easily do without (1)
Too few benefits (1)
Arm swing not possible (1)
Pain in arms (1)

Difficult to move forward (2)
Much heavier than walking/too heavy (6)
Steering problems (1)
Balance problems (1)
Wheels are too small (1)
Increase dyspnoea (1)
Embarrassed (1)
Preference for rollator (1)

Satisfaction walking aid (D-QUEST) (n = 8)
Satisfaction dimensions (size, height, length, width)?‡ 3.8 (3–4) 3.5 (2–5)
Satisfaction weight?‡ 3.2 (1–5) 3.7 (3–5)
Satisfaction ease in adjusting?‡ 3.7 (3–4) 3.5 (3–4)
Satisfaction safety and security?‡ 3.8 (3–5) 3.0 (1–4)*
Satisfaction ease of use?‡ 3.5 (1–5) 3.0 (1–4)
Satisfaction comfort?‡ 4.0 (3–5) 3.3 (1–5)*
Satisfaction effectiveness?‡ 3.8 (3–5) 3.7 (2–5)
Overall satisfaction?‡ 3.9 (2–5) 2.3 (1–4)*

*P < 0.05 versus rollator.
†Numbers indicates positive answers.
‡Scored using a 5-point satisfaction scale ranging from (1) ‘not satisfied at all’ to (5) ‘very satisfied’.
6MWT, 6-min walk test.
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effect, the outcomes of this study may be overesti-
mated. However, earlier it was shown that the
improvement of a second SPOW was relatively small,
and the day-to-day variability is similar to that
reported for other frequently used outcomes for pul-
monary rehabilitation.13 Moreover, additional analy-
ses showed no significant differences in outcomes in
the order of walking aid use.

We only included individuals with a baseline
6MWD ≤ 500 m, since it is expected that they would
benefit the most from the use of walking aids.1,12

However, since data on the use of a draisine and
outdoor use of walking aids are limited, individuals
with a 6MWD > 500 m might also benefit from the
outdoor use of a walking aid. Furthermore, for a
higher methodological quality of the study, we only
analysed rollator-naïve individuals, and therefore our
study was slightly underpowered. However, addi-
tional data from five rollator users show similar
results, which strengthens our conclusions.

The number of subjects eligible and/or willing to
participate is rather low, which may limit the gener-
alization of the results. However, we think it is reason-
able to exclude individuals who were not clinically
stable, and individuals with neurological, muscu-
loskeletal and/or cardiovascular problems, making it
unable to complete a 6MWT without problems or
complaints. In addition, clinical characteristics of eli-
gible individuals who declined to participate were not
significantly different in terms of demographics, pul-
monary function, body composition and 6MWD from
those enrolled in the study. Therefore, it can be
assumed that these are not reasons for non-
participation.

It would be interesting to measure metabolic
requirement and dynamic lung hyperinflation.
However, data on the validity of a mobile oxycon
under different outdoor conditions are limited. More-
over, when using a portable metabolic system, we
would not be able to measure individuals with long-
term oxygen therapy, who would probably benefit the
most from the use of a walking aid.1,2

To conclude, a rollator improves SPOW distance
and time in individuals with moderate and advanced
COPD and a poor functional exercise capacity,
whereas the use of a draisine had even a detrimental
effect compared with unaided walking. However, the
needs and daily use should be considered for selec-
tion of a walking aid.
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