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BACKGROUND: Low levels of physical activity (PA) are associated with poor outcomes in people
with COPD. Interventions to increase PA could improve outcomes.

METHODS: We tested the efficacy of a novel Internet-mediated, pedometer-based exercise
intervention. Veterans with COPD (N = 239) were randomized in a 2:1 ratio to the (1) interven-
tion group (Omron HJ-720 ITC pedometer and Internet-mediated program) or (2) wait-list
control group (pedometer). The primary outcome was health-related quality of life (HRQL),
assessed by the St. George’s Respiratory Questionnaire (SGRQ), at 4 months. We examined the
SGRQ total score (SGRQ-TS) and three domain scores: Symptoms, Activities, and Impact.
The secondary outcome was daily step counts. Linear regression models assessed the effect of
intervention on outcomes.

RESULTS: Participants had a mean age of 67 = 9 years, and 94% were men. There was no
significant between-group difference in mean 4-month SGRQ-TS (2.3 units, P =.14). Never-
theless, a significantly greater proportion of intervention participants than control subjects
had at least a 4-unit improvement in SGRQ-TS, the minimum clinically important difference
(53% vs 39%, respectively, P =.05). For domain scores, the intervention group had a lower
(reflecting better HRQL) mean than the control group by 4.6 units for Symptoms (P = .046)
and by 3.3 units for Impact (P =.049). There was no significant difference in Activities score
between the two groups. Compared with the control subjects, intervention participants walked
779 more steps per day at 4 months (P =.005).

CONCLUSIONS: An Internet-mediated, pedometer-based walking program can improve
domains of HRQL and daily step counts at 4 months in people with COPD.
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COPD is the third most common cause of death in the
United States; it is the only disease among the top 10
that continues to increase in prevalence.'* The GOLD
(Global Initiative for Chronic Obstructive Lung Disease)
guidelines state, “all COPD patients benefit from regular
physical activity”> However, people with COPD are sig-
nificantly less physically active than healthy people.*5
Decreased physical activity (PA) is associated with
higher levels of systemic inflammation and increased
risk of acute exacerbations, hospital admissions, and
death, independent of lung function in COPD.¢!! Phys-
ical inactivity is a major contributor to skeletal muscle
dysfunction in COPD.1

Interventions that increase PA could favorably impact
outcomes in people with COPD. Supervised pulmonary
rehabilitation programs improve exercise capacity and
health-related quality of life (HRQL) in people with
COPD."® However, low rates of referral, geographic
distance from a medical center, and need for travel limit
enrollment in and adherence to pulmonary rehabilita-
tion programs.'+!6 Benefits of pulmonary rehabilitation
decline to baseline at 6 to 12 months after program
completion.'” It is also unclear whether the benefits

translate directly into increases in daily physical activ-
ities.!® Novel exercise programs are needed to promote
PA in people with COPD.

Exercise programs implemented via the Internet have
the potential to be widely accessible and promote sus-
tained behavior change.!%? We developed an Internet-
mediated, pedometer-based walking program called
Taking Healthy Steps (THS) to promote PA in people
with COPD.>-2s THS provides iterative step-count
feedback, individualized step-count goals, education on
disease self-management, motivational support, and an
online community of social support. A 3-month single-
arm study showed this intervention to be safe, engaging,
and able to increase daily step counts.?

In the current study, we extend our work by assessing
the efficacy of THS to improve HRQL and daily step
counts in a randomized controlled trial. The conceptual
framework and design of this study has previously been
described.” The 12-month intervention is composed
distinctly of an initial intensive 4-month phase followed
by an 8-month maintenance phase. In this article, we
present the results at 4 months.

Materials and Methods
Participants and Study Design

Potential participants were identified from a national database of
veterans who had received medical services in the previous year and had
a COPD diagnosis (International Classification of Diseases, Ninth Revision,
Clinical Modification [ICD-9-CM] code of 491.x, chronic bronchitis;
492.x, emphysema; or 496.x, chronic airway obstruction NEC).
Veterans from the United States and Puerto Rico were enrolled between
December 2011 and January 2013.2 We excluded veterans from one of
the 21 Veterans Integrated Service Networks, where another study using
the THS platform was recruiting participants. This study was conducted
in accordance with the amended Declaration of Helsinki. The coordi-
nating center was at the Ann Arbor VA Healthcare System, Ann Arbor,
Michigan. Ethical approval was granted by the VA Ann Arbor Human
Studies Subcommittee (VA# 0008).
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A random sample of 28,957 veterans (one-half urban, one-half rural)
were sent a recruitment letter.2* Zip codes were matched with the rural-
urban commuting area codes to determine urban or rural residence.?
Interested participants completed an online questionnaire that assessed
inclusion criteria, including age =40 years old; diagnosis of COPD,
emphysema, or chronic bronchitis based on ICD-9-CM codes; able to
walk a minimum of one block; sedentary (< 150 min of self-reported PA
per week); has a health-care provider who can give medical clearance;
competent to give informed consent; checks e-mail weekly; has access
to a computer with an Internet connection, a USB port, and Windows
XP, Vista, 7, or 8; and not involved in another pedometer-based walking
program.?s After participants submitted their responses, a computer
algorithm determined eligibility. Eligible participants provided informed
consent online; 239 participants were randomized in a 2:1 ratio to inter-
vention or control groups (Fig 1). Group assignment was computer
generated, and randomization was stratified by dyspnea and urban
vs rural residence. Participants were enrolled in the study for 12 months.
Dyspnea was assessed using the modified Medical Research Council
(mMRC) scale (range 0-4, with 4 indicating the most severe level of
dyspnea).” Outcomes were assessed online. Online questions assessed
demographics, comorbidities, oxygen use, and smoking status. Partici-
pants in both groups could report adverse events at any time and were
prompted each month to answer an online question querying the
occurrence of new or worsening symptoms or medical problems.

Outcomes

HRQL was assessed with the St. George’s Respiratory Questionnaire
(SGRQ), composed of a summary total score (SGRQ-TS) and three
domain scores: Symptoms (frequency and severity), Activities (that
cause or are limited by breathlessness), and Impact (social functioning
and psychologic disturbances resulting from airways disease).?® Scores
range from 0 to 100, with lower scores indicating better HRQL.
A change of 4 units is the minimum clinically important difference
for the SGRQ-TS.?? The SGRQ has been well validated in people with
COPD.*»
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Figure 1 - Consolidated Standards of
Reporting Trials diagram.
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Daily step count was assessed with the Omron HJ-720 ITC pedometer
(Omron Healthcare, Inc). Our previous work has shown the Omron
pedometer to be highly accurate in the clinic and feasible for use in a PA
intervention in people with COPD.2"22 At study entry, participants wore
the pedometer for 1 week, with a sticker covering the digital display
to prevent feedback, and uploaded baseline step-count data. Days were
considered valid wear days if at least 100 steps and 8 h of step counts
were recorded.?>?! Daily step count at 4 months was calculated using at
least 5 days of valid data within a period of 7 consecutive days from a
window of == 14 days around day 121. Participants in both arms had the
step-count assessment at 4 months conducted in the same way. They
received feedback from the face of the pedometer during the assessment
period while they continued in the study.

Intervention Group

The objective of the THS intervention was to encourage participants
to increase their walking.212>?5 Participants were instructed to wear the
pedometer every day and upload step-count data at least once a week.
Each week’s goal was the lowest of three numbers: (1) the average of
the most recent 7 days of step counts + 600 steps, (2) the previous
goal + 600 steps, or (3) 10,000 steps per day. They received access to
the website with four key components (Fig 2). Iterative step-count feed-
back allowed self-monitoring; weekly goal-setting was individualized,
dynamic, and concrete; education and motivational content enhanced
disease self-management and self-efficacy; and an online community
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forum provided social support.2-2225323 The 12-month intervention
was composed distinctly of an initial intensive 4-month phase followed
by a maintenance 8-month phase.

Wait-list Control Group

Control subjects were instructed to wear the pedometer every day,
upload step-count data at least monthly, and report adverse events. They
received no instructions about exercise, were not assigned step-count
goals, and had access to a webpage that only showed a count of what
week they were in the study. At the end of the 12-month study, they were
given the option to participate in the Internet-mediated intervention.

Statistical Analysis

To detect a between-group difference in mean change of 4.3 units
(SD =10) in SGRQ-TS with 80% power using a two-tailed 0.05-level
test and accounting for a 2:1 ratio of enrollment, at least 192 evaluable
participants were needed.?s The final analysis used the intent-to-treat
approach. The analysis excluded one outlier in the THS group whose
change in SGRQ-TS was 4.0 SDs greater than the mean for change in
SGRQ-TS. Two-sample ¢ tests or x? tests compared baseline subject
characteristics between groups. Between-group differences in SGRQ
scores and daily step counts at 4 months were assessed using linear
regression models with an indicator for group assignment as the primary
predictor, adjusting for baseline values of the outcome, mMRC dyspnea
score (dichotomized 0-1 and 2-4), and urban vs rural residence. The
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Figure 2 — Example of home page on study website.

proportion of participants who achieved at least a 4-unit improvement
in SGRQ-TS was compared between groups using a x?* test. Paired ¢
tests determined unadjusted within-group changes in SGRQ scores and
daily step counts at 4 months compared with baseline.

Secondary analyses were performed to identify baseline predictors of
change in SGRQ-TS and change in daily step counts at 4 months and
to assess if the intervention effects on the outcomes depended on any
of the predictors. We considered age, baseline daily step count, nMRC
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dyspnea score, current smoking status, current oxygen use, and number
of comorbidities as potential predictors. We identified the predictors
of change in 4-month outcomes by fitting separate models for each
potential predictor with the indicator for intervention group, and the
predictor and baseline values of the outcome variable as independent
variables. We then assessed if each of the potential predictors modified
the intervention effect by further including an interaction of the predic-
tor by intervention group indicator, using separate regression models
for each potential predictor.

Results

Participant Characteristics

Participant characteristics include mean age 67 = 9 years,
male sex (94%), rural residence (45%), mMRC dyspnea
score =2 (31%), current smokers (25%), and supple-
mental oxygen use (24%) (Table 1). There were no sig-
nificant differences in baseline characteristics between
study groups.

Of the 238 participants, 221 had complete SGRQ data at
baseline and 4 months. At 4 months, SGRQ-TS could not
be calculated for 13 participants (6%): nine THS partici-
pants and four control subjects. There was no significant
difference in baseline SGRQ-TS (46 * 15 vs 46 *+ 15,

P =.89) or baseline daily step counts (3,475 * 2,202

journal.publications.chestnet.org

vs 3,546 = 2,006, P = .83) between those for whom
SGRQ-TS could not be calculated (n = 13) vs those for
whom an SGRQ-TS was calculated at 4 months (n = 225).

Health-Related Quality of Life

There was no significant between-group difference in
SGRQ-TS (2.3 units, P =.14) at 4 months (Table 2).
Nevertheless, a significantly greater proportion of inter-
vention participants had a = 4-unit improvement

in SGRQ-TS than the control group participants
(53% vs 39%, respectively; P=.050) (Fig 3). For domain
scores, intervention participants had a significantly
lower (reflecting better HRQL) mean than the control
subjects by 4.6 units (P = .046) for Symptoms and by
3.3 units (P =.049) for Impact, adjusting for the baseline
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TABLE 1 | Baseline Participant Characteristics

Characteristic Intervention (n = 154) Control Group (n=84) Total (N =238)
Age, mean (SD), y 67.0 (8.6) 66.4 (9.2) 66.8 (8.8)
Male sex 146 (94.8) 77 (91.7) 223 (93.7)
Residence

Urban 83 (53.9) 47 (56.0) 130 (54.6)

Rural 71 (46.1) 37 (44.1) 108 (45.4)
Hispanic (n=235) 5(3.3) 1(1.2) 6 (2.6)
Race

Black 7 (4.6) 3 (3.6) 10 (4.2)

White 142 (92.2) 79 (94.0) 221 (92.9)

Other/combined 5(3.3) 2 (2.4) 7 (2.9)
Current smoker 41 (26.6) 18 (21.4) 59 (24.8)
Oxygen use 35 (22.7) 21 (25.0) 56 (23.5)
SGRQ

Symptoms (n=236) 57.2 (19.1) 56.0 (19.9) 56.8 (19.3)

Activities (n=236) 62.3 (20.2) 64.2 (18.0) 62.9 (19.5)

Impact (n=236) 32.2 (16.5) 34.1 (17.9) 32.9 (17.0)

Total (n=233) 45.6 (15.4) 46.8 (15.6) 46.0 (15.4)
Baseline daily step counts, mean (SD) 3,488 (2,316) 3,521 (2,058) 3,499 (2,224)
mMRC dyspnea score

0-1 108 (70.1) 57 (67.9) 165 (69.3)

2-4 46 (29.9) 27 (32.1) 73 (30.7)

Data presented as No. (%) unless otherwise specified. N =238 unless otherwise noted. There was no significant between-group difference for all
characteristics. MMRC = modified Medical Research Council; SGRQ = St. George’s Respiratory Questionnaire.

domain score, nMRC dyspnea score, and urban vs rural
residence (Table 2). There was no significant difference
in Activities score between the two groups.

Intervention participants showed an improvement in
SGRQ-TS of 3.2 units at 4 months, which was a statis-
tically significant change compared with baseline
(P<.001) (Table 2). For domain scores in the interven-
tion group, Symptoms improved by 7.2 units (P <<.001)
and Impact by 2.8 units (P =.01) at 4 months, whereas
there was no significant change in Activities score. The
control group showed no significant changes in the
SGRQ-TS and domain scores at 4 months compared
with baseline (Table 2).

Oxygen use, high mMRC dyspnea score, and low baseline
step counts were each associated with smaller improve-
ments in SGRQ-TS at 4 months. Sicker participants,
specifically those who used oxygen, had mMRC dyspnea
score =2, and had low baseline step counts, had smaller
improvements in the SGRQ-TS compared with healthier
people who did not use oxygen, had mMRC dyspnea
score of 0 or 1, and had high baseline step counts. We
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did not find any baseline predictors to modify our find-
ings for the intervention effect on SGRQ-TS at 4 months.

Daily Step Counts

Compared with the control subjects, intervention par-
ticipants walked 779 more steps per day at 4 months

(P =.005), adjusting for baseline daily step counts,
mMRC dyspnea score, and urban vs rural residence.
Intervention group participants significantly increased
their mean daily step counts by 447 steps (P =.005) at

4 months, an increase of 13% from baseline. In contrast,
control group participants had a decrease of 346 daily
step counts at 4 months (P =.15) (Table 2). We found
none of the potential baseline predictors to modify the
intervention effect on daily step counts and none of the
predictors to be associated with change in daily step
counts except age. Each 1-year increase in age was asso-
ciated with a 33-point decrease in change in daily step
counts (P =.03).

Safety

All serious adverse events, including two deaths in the
intervention group, were unrelated to the research study.
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TABLE 2 | Within-Group Changes and Between-Group Differences in SGRQ Scores and Daily Step Counts at

4 Months
Between-Group
Within-Group (THS — Control Group)
Baseline Post-Pre Change Adjusted Difference?
Outcome Variable Group Ne Mean (SD) 4-mo Mean (SD) Mean (SD) P Value (95% CI) P Value
SGRQ
Total score THS 144 45.6 (15.4) 42.4 (17.6) -3.2 (11.1) <.001 | —-2.3(-5.3,0.8) .142
Control 77 45.9 (15.0) 45.0 (16.0) —0.8 (10.9) .50
Symptoms THS 145 57.4 (18.8) 50.2 (22.9) -7.2(17.3) <.001 | -4.6 (9.0, -0.1) | .046
Control 79 55.0 (19.6) 53.0 (20.6) —2.0 (15.6) .27
Activities THS 145 62.2 (20.5) 60.4 (22.7) -1.9 (14.7) .13 -0.6 (—4.5, 3.3) .779
Control 79 63.2 (17.6) 61.9 (21.4) -1.3 (13.7) .40
Impact THS 144 32.0 (16.5) 29.3 (18.0) -2.8 (12.8) .01 -3.3(-6.7, —-0.2) | .049
Control 80 33.2 (17.4) 33.6 (16.6) 0.4 (13.3) .78
Daily step
counts
THS 133 | 3,475 (2,202) | 3,922 (2,491) 447 (1,817) .005 779 (241, 1,317) | .005
Control 68 | 3,546 (2,006) | 3,200 (2,489) | —346 (1,949) .15

THS = Taking Healthy Steps. See Table 1 legend for expansion of other abbreviations.

aTwo hundred twenty-one participants had complete SGRQ data at baseline and 4 mo; five additional patients had responses at baseline and 4 mo
that allowed calculation of at least one domain change score.
bAdjusted for baseline value of outcome, mMMRC dyspnea score, and urban vs rural residence.

The number of adverse events must be interpreted in the
context of (1) the intervention group having twice as
many participants as the control group, and (2) the inter-
vention group being prompted four times as often to
report medical events as the control group. Even taking
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these points into consideration, the number of musculo-
skeletal adverse events differed significantly between the
two groups: 41 events in the intervention group and four
events in the control group (P =.003). Musculoskeletal
events, which were all mild and resolved without

Figure 3 - A, B, Change in SGRQ-
Total Score by group. X-axis repre-
sents 4-mo minus baseline values.
Decrease in score represents improve-
ment. A, THS group. B, Control group.
SGRQ = St. George’s Respiratory
Questionnaire; THS = Taking Healthy
Steps.
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treatment, were expected risks that were disclosed in
the informed consent. In addition, in the intervention
group, six adverse events were pulmonary, three cardiac,
and five other. In the control group, one adverse event
was pulmonary, one cardiac, and three other. The
“other” category included falls, hypoglycemia, foot blisters,
nerve pain, neuropathy, and feet numbness. There were
nine reports of COPD-related adverse events that did
not require hospitalization, including eight in the inter-
vention group and one in the control group.

Study Adherence

In the intervention group, 94% of participants completed
the survey and 86% uploaded valid step-count data at

4 months, compared with 95% and 81%, respectively, in
the control group. Intervention participants logged into
the website an average of 5.7 days per month, a frequency
higher than the expected 4 days per month, as partici-
pants were instructed to log in to the website and upload
their daily step counts at a minimum of once per week.

Discussion

An Internet-mediated, pedometer-based walking pro-
gram can improve domains of HRQL and daily step
counts at 4 months in people with COPD. Although
there was no statistically significant improvement in
SGRQ-TS in the intervention group compared with the
control group, we found that a greater proportion of
intervention participants than control subjects had a
clinically significant improvement in SGRQ-TS. Fur-
thermore, we showed that our intervention can signifi-
cantly improve the SGRQ Symptoms and Impact domains.
Finally, intervention participants walked an average of
779 more steps per day, compared with control subjects.
Oxygen use, dyspnea, and baseline step counts predicted
change in SGRQ-TS, whereas age predicted change in
daily step counts at 4 months.

The magnitude of change in SGRQ scores in our inter-
vention group was similar to that reported in large
COPD clinical trials that examined the efficacy of phar-
macological therapies. Our observed improvement of
3.2 units in SGRQ-TS at 4 months was similar to the
mean reduction of 3.0 units reported in the Toward a
Revolution in COPD Health (TORCH) study averaged
over 3 years among those receiving salmeterol and fluti-
casone.*?* Similarly, the Understanding Potential Long-
term Impacts on Function with Tiotropium (UPLIFT)
study examined the use of tiotropium and demonstrated
mean absolute changes in SGRQ-TS ranging from 2.3 to
3.3 units in the treatment arm.’¢¥” Although not statisti-
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cally significant, our between-group difference in
SGRQ-TS at 4 months was 2.3 units, similar to the
between-group difference of 2.7 units in the UPLIFT
study.’$¥” Our results suggest that a behavioral lifestyle
modification to increase PA is associated with improve-
ments in SGRQ-TS of a magnitude similar to those
described in drug therapy studies.

There was no significant change in the Activities domain,
although there were improvements in the Symptoms
and Impact domains. It is possible that 4 months was
too short a time period for the improvements in pulmo-
nary symptoms to be translated into increases in PA, as
assessed by the Activities domain. This finding is consis-
tent with our previous work showing that psychologic
factors such as fear, motivation, and confidence, and the
presence of other symptoms such as back and leg pain
can contribute to why people with COPD do not walk
more.*? In the current study, we also showed that dys-
pnea, number of comorbidities, and current oxygen use
did not predict change in daily step counts at 4 months.
Taken together, our results suggest that improving pul-
monary symptoms alone does not necessarily lead to
increased PA. Additional studies that comprehensively
address cognitive and behavioral factors using our inter-
vention or other novel approaches are needed.

We acknowledge that conventional pulmonary rehabili-
tation programs provide exercise regimens that are more
rigorous than our intervention and that result in greater
improvements in HRQL and exercise capacity.»*3 Nev-
ertheless, there have been mixed results as to whether
these improvements are associated with increased PA in
the home environment after the supervised program
ends.!340-12 We propose that our intervention can com-
plement conventional pulmonary rehabilitation programs
and facilitate the PA essential to COPD self-management
programs.* In addition, our study significantly extends
the modalities potentially used to deliver telehealthcare
in COPD to include the Internet.** A combination of
telephone calls and face-to-face contact and use of cell
phones and personal digital assistants have previously
been used to promote PA in people with COPD.#47 A
study of a PA intervention that combined a pedometer
with in-person counseling showed an increase in daily
step counts of 11% at 3 months.*s Qur intervention
using the Internet and a pedometer poses minimal bur-
den on the user and health-care resources.

We intentionally and a priori chose a 2:1 ratio for ran-
domization for two reasons: (1) to maximize the critical
mass of participants enrolled at any particular time
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point who would use the online community forum; and
(2) to have fewer subjects in the control group to minimize
any potential ethical issue, since PA is clearly beneficial
for general health. Our power analysis accounted for the
2:1 randomization ratio. The intervention is composed
distinctly of an initial 4-month intensive phase followed
by an 8-month maintenance phase. The 4-month results
reflect the efficacy of the full intervention, and the
12-month results reflect long-term maintenance by the
intervention. Given the distinct aims of the 4-month
intensive phase and the 8-month maintenance phase, we
believe that presenting the results at 4 months is well
justified.

We demonstrated excellent adherence and retention in
the study, with participants logging into the website
more frequently than expected from our instructions. It
was feasible for veterans with COPD to use a website
and a pedometer. Participants remained engaged with
the THS program, and all but seven participants com-
pleted primary outcome assessments at 4 months.
Overall, the THS intervention was safe, but minor mus-
culoskeletal adverse events occurred more frequently,
which is to be expected when individuals with COPD
start an exercise program. In our study, 459 subjects
were ineligible, with the top three reasons, which were
not mutually exclusive, being: not sedentary (n = 202),
could not walk a block (n = 120), or no compatible com-
puter access (n = 161). The most recent GOLD guide-
lines recommend regular PA for all patients with stable
COPD:; thus, our intervention has the potential to
benefit all patients with COPD. Once implemented, we
envision that every patient with COPD could be offered
the opportunity to use our intervention. The point of
contact may be in the clinic, at the time of hospital dis-
charge, or during a pulmonary rehabilitation program.
Face-to-face contact with a health-care provider recom-
mending the intervention would increase frequency of
uptake compared with our research study, which was
completely automated.

Our study has several limitations. We studied mainly
white men who had little to no dyspnea, limiting the
generalizability of our results. Spirometric confirmation
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of the COPD diagnosis was not made at study entry. A
major strength of our study is the randomized con-
trolled trial design with balanced groups at baseline.
Any potential misclassification of asthma as COPD

was most likely balanced between groups and would
not bias the primary results. Our method of using the
ICD-9-CM code to identify COPD has been previously
shown to have diagnostic accuracy.® Furthermore, our
baseline mean SGRQ-TS of 46 * 15 is strikingly similar
to the baseline mean SGRQ-TS of 46 = 17 in UPLIFT,
49 =17 in TORCH, and 50 = 20 in the Evaluation of
COPD Longitudinally to Identify Predictive Surrogate
Endpoints (ECLIPSE) study, arguing against any significant
error in the COPD diagnosis.?**3 We did not ascertain
information about acute exacerbations prior to study entry
that may impact HRQL and daily step counts. Again,
since the randomization process balanced baseline char-
acteristics between the two groups, any effects of acute
exacerbations were most likely the same in both groups.
We acknowledge that response behavior to questions
administered by a computer may differ from administra-
tion by paper and pencil.

We did not account for season of enrollment, which
may have influenced the secondary outcome of daily
step counts. Season is a complex variable to quantify,
since we enrolled patients from across the United
States. There are small seasonal changes in Florida or
Arizona but large seasonal changes in North Dakota
and Montana, for example. We believe that the balanced
randomization would minimize any confounding
introduced by season. Finally, the control group could
view their daily step counts on the pedometer. The
effect of the intervention on daily step counts could
potentially have been greater if the control group had
not received feedback and possibly motivation from
the pedometer.

In summary, an Internet-mediated, pedometer-based
walking program improves HRQL domains and increases
daily step counts in people with COPD. Our results
show that this intervention is safe and feasible and has
the potential to provide a widely accessible and sustainable
exercise program.
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