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Abstract—We evaluated an Intern ~ et-mediated, pedometer -
based program to promote walking in chronic obstructive pulmo-
nary dis ease (COPD). First, we as sessed the a ccuracy of the
Omron HJ-720ITC pedometer (OMRON Healthcare, Inc; Ban-
nockburn, Illinois) in 51 persons with COPD. The Bland-Altman
plot showed a m edian difference of 3 st eps (Sth and 95th q uin-
tiles, —8.0 and 145.0, respectively). We calculated percent differ-
ence = ([manual — Om ron step counts]/m anual step count s) x
100. Variability in percent difference occurred at the lowest usual
walking speeds . At speeds <0.94 m/s, the mean +/— standard
deviation percent dif ference was 14 +/—26%. Neverth eless, the
Omron captured >80 % of the manual step counts in2 0 of the
23 persons with walking speed <0.94 m/s. Second, we examined
step counts in 24 persons with COPD who used the Omro n and
an Inte rmet-mediated, 16-week walking program. At baseline,
participants with COPD walked an average of 3429 +/— 1502
steps per day. Sixteen participants completed th e program with
an average increase in daily step count of 988 +/— 1048 steps (p =
0.002). The Omron is accurate in persons with COPD with usual
walking speeds > 0.94 m/s. Accuracy is more variable at lower
speeds, but the Omron captures more than 80% of manual step
counts in most persons. In this p reliminary study, an I nternet-
mediated walking  program using the Omr on sign ificantly
increased step counts in COPD.

Key words: accuracy, ambulation, CO PD, exercise capacity ,
HRQL, Internet, int ervention, pedometer, physi cal activ ity,
pulmonary rehabilitation, walking.

485

INTRODUCTION

In p ersons with chronic obstructive p ulmonary dis-
ease (CO PD), ex ercise ¢ apacity—measured by c¢ linic-
based tests such as maximum oxygen consumption during
a ¢ ardiopulmonary exe rcise tes t or ma ximum distance
walked on a 6-minute walk test (6MWT)—significantly
predicts mortality, independent of forced expiratory vol -
ume in 1 s (FEV ) [1-2]. In addition to exercise capacity,
physical activity and, sp ecifically, walking measured by
daily step counts are significantly reduced in persons with

Abbreviations: 6OMWT = 6-minute walk t est, BMI = body
mass index, CAD = coronary ar tery disease, COPD = chronic
obstructive pulmonary disease, DM = diabetes mellitus, ER =
emergency room, FEV | = forced expiratory volume in 1 sec-
ond, GOLD = Global Initiative for Chro nic Obstructive Lung
Disease, R CT = randomized cont rolled trial, SD = stand ard
deviation, SUH = Stepping Up to Health, VA = Department of
Veterans Affairs.
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moderate to severe COPD compared with healthy subjects
[3-4]. Level o f free-living physical activity, assessed by
questionnaire or acc elerometers, relates to  health out -
comes in COPD. Adjusting for F EV percent predicted,
persons with COPD wh o ar e more physically active
reduce th eir risk of ho spital ad missions for COPD and
respiratory mortality [5]. Re duced walking measured as
daily step counts in persons with COPD is associated with
higher levels of circulatin g markers of syste mic inflam -
mation, such as C-reactive protein and fibrinogen, inflam-
matory markers a ssociated w ith g reater all-cause and
cardiovascular mortality [6].

These re sults sugg est tha t e fforts to inc rease da ily
step counts may positively impact hea Ith-related o ut-
comes in COPD. T otal walking step coun t has been
shown to be closely related to overall daily activity in per-
sons with COPD [7]. The literature suggests that all forms
of walking, from walking as part of functional community
mobility to sustained cardiovascular exercise, are benefi -
cial in COPD. However, little research has assessed meth-
ods for promoting walking in persons with COPD.

The Internet may be an effective platform for imple-
menting widely acce ssible, home-based walking pro -
grams for persons with COPD. Approximately 71 percent
of adult Americans use the Internet, with older users aged
50to 64 years a s well re presented online as younge r
users [8—9]. Eighteen percent of consumers, aged 65 and
older, conducte d online he alth searc hes in 2007, com-
pared with se ven percent in 2001 [10]. Two studies that
used the Inte rnet for dyspne a self-mana gement in s ub-
jects (meana ge 69 years) with COPD showed tha t
34 percent of subjects used the Internet for an average of
11.7 hours a week [1 1-12]. In addition, programs based
on pedometer feed back hav e b een sh own to in crease
walking in the general population and in persons with
chronic medical conditions [13—14]. Combining the use
of a W ebsite a nd the Omr on HJ-7 20ITC pe dometer
(OMRON Healt hcare, Inc; Bannockburn, Illinois), the
Stepping Up to He alth (SUH) program (1) se ts walking
goals, (2) provides feedback and motivational messages,
and (3) monitors walking progress. SUH has been shown
to increase daily step counts in individuals with type 2
diabetes mellitus (DM) [15]. We do not know if persons
with COPD, wh o generally have slower walkin g speeds
and lower basel ine levels of physical activity than per -
sons with other chronic medical conditions, would bene-
fit from such a program.

We conducted two studies to begin our examination of
the feasibility, safety, and efficacy of an Internet-mediated,

pedometer-based walking program in persons with COPD.
First, we assessed the accuracy of the Omron in the labora-
tory setting in persons with COPD. Second, we performed
a post hoc analysis of step-count data for a subset of per-
sons with self-reported obstr uctive lung disease who par -
ticipated in a randomized  controlled trial (RCT) th at
studied the O mron and the SUH Internet-mediated walk-
ing program.

METHODS

Omron HJ-720ITC Enhanced Pedometer

The Omron HJ-720ITC en hanced pedometer
(Figure 1), used in both studies, costs approximately $30,
is lightweight (35 g), and has an embedded universal serial
bus (USB) port that allows interface with the Internet. A
lithium battery lasts approximately 6 months. The pedom-
eter provides continuous step-count feedback and allows
the user to review step-coun t history for the previous 7
days. It stores 42 days of time-stamped step-count data
that can be uploaded via a USB cable to a computer so that
the data can be graphically displayed. The Omron has been
shown to be accurate and reliable in healthy and ov er-
weight subjects [16—17], but its accuracy has not been
assessed in persons with COPD.

Figure 1.
Omron HJ-720 ITC enhanced pedometer.
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Study 1: Accuracy of Omron in Persons with COPD

Fifty-one subje cts with COPD, aged > 40 years ,
FEV,/forced vital capacity < 0.70, and with a smoking
history of >10 pack-years, were enrolled from the pulmo-
nary clinic at the Department of V eterans Affairs (VA)
Boston H ealthcare System. Subjec ts were exclude d if
they had had a COPD exacerbation, defined as worsening
pulmonary sympt oms requ iring antibiotics or systemic
corticosteroids, in the previous month. Medical re cords
were reviewed for diagnose s that could affect walking,
such as osteoarthritis, hip or knee replacement, chronic
low ba ck pain, type 2 DM, corona  ry a rtery disea se
(CAD), and overweight (body mass index [BMI] > 25).
Participants wore the Omron clipped to the waistband on
the right lateral side and walked a level 800 ft course in a
hospital corridor. Subjects were instructed to walk at their
usual walking speeds and, s pecifically, not to walk fast.
Subjects could take as lon g as they needed to complete
the course; they were allowed to rest during the walk. To
mimic usual walkin g during the test, subj ects who u sed
oxygen ca rried o r pu shed th eir o xygen ta nks as th ey
would typically do at home.

One investigator counted every step taken by the right
foot using a manual tally counter, which was multiplied
by two for the total manual st ep count. The investigator
was blinded to the Omron step counts, which were down-
loaded after the walk was compl eted. Usual walki ng
speeds were calculated with the measured time to walk the
course. The Bland-Altman plot compared the Omron step
counts with the manual step counts. We calculated percent
difference = [(manual — Omron step counts)/manual step
counts] x 100.

Study 2: Use of Internet-Mediated Pedometer-Based
Walking Program in Persons with COPD

This post hoc analysis exam ined data from a subset
of part icipants, enrolled inan  RCT that studied the
Omron and the SUH Internet-mediated walking program
from January to June 2008, who self-reported emphy -
sema, asthma, or bronchitis. All 324 participants who
participated in the RCT were adults with at least one of
three conditions: (1) type 2 DM, (2) CAD, or (3) BMI
>25. Eligibility screening and informed consent occurred
online. The Omron was worn during all awake hours for
a 7-day baseline period when the pedometer display was
covered with a sticker and subje cts did not receive any
step-count feedback, step-count goals, or tailored mes -
sages designed to promote wa lking. After this period,
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participants were instructed to remove the sticker and
upload the step-count da ta to the st udy server. Partici -
pants completed an online survey assessing medical his-
tory, health behaviors, social support, and attitudes about
walking. Participants who co mpleted the baseli ne data
collection entered the intervention phase. Inthe RCT ,
participants were randomized to one of two groups: com-
munication with other subjects using an online message
board or no communication. All subjects used the Omron
and the SUH walking program. Primary analysis showed
that subjects with access to the online community did not
have significantly dif ferent ste p counts compared with
those without ac cess [18]. Therefore, re sults presented
here consider all participants as a single group.

Intervention
The S UH w alking intervention is based on self-

regulation theory, which emphasizes an iterative, rational
process of behavior change in which an individual learns
from successes and failure s to de velop e ffective b ehav-
ioral strategies to achieve a goal [19-20] (Figure 2). SUH
supports the c ycle of se If-regulation to promote walking
by providing (1) accurate assessment and feedback of step
counts, (2) individualized step-cou nt goals, and (3) tai-
lored motivational messages. Participants were instructed
to wear their pe dometers e very da y while aw ake for
16 weeks and upload step-count data at least once a week
to the study server using their home computers.

Step-Count Feedback

Participants received continuous step-count feedback
by looking at the digital display on the Omron face. Par-
ticipants could also view graphical displays and text sum-
maries of th eir s tep-count h istory o n their s tudy W eb
page (Figure 3).

Goal Setting

The program calcu lated an individualized daily step -
count goal each week, adding an increment of 800 steps to
the average of the most recen tly uploaded 7 days of step-
count data. The 800 -step increment was based o n feed -
back from participants with type 2 DM in a pilot study of
the SUH intervention [15]. Each subject received a weekly
email with the week” s step-count  goal, which  was
also prominently displayed on his or her Web study page
(Figure 3).



488

JRRD, Volume 47, Number 5, 2010

Improved

Improved Self- Exercise

1.

Motivational Behavioral Strategies

to Increase Walking

Messaging

Commitment
Participant >
Characteristics
* Demographics

* Disease Severity
« Barriers to Walking

Walking

4. Social

Support from
Online
Community

Figure 2.

Self-Regulation
Feedback Loop

Management
of COPD

Capacity
6MWT Distance

Walking Improved
Strength
Performance and Fitness

Improved Health-
Related Quality of
Life, Decreased

Dyspnea

3. Iterative
Individually
Tailored
Goal Setting

Was Goal ||
Met?

2. Feedback
About Walking
Perfomance
(Pedometer
and Internet)

= Outcomes

= Intervention
Component

O
__

Conceptual model for Stepping Up to Health, an Internet-mediated walking program. COPD = chronic obstructive pulmonary disease, CIMWT =

6-minute walk test.

Tailored Motivational Messages

The study Web site displayed in dividually tailored
motivational messages using responses from the detailed
baseline survey. Motivational messages, updated weekly,
addressed barriers to walking as well as behavioral strate-
gies to incre ase walking. The content of the messages
was not specifically targeted for individuals with COPD.

Participants

In this post hoc analysis, study participants in the
RCT aged >40 years were included (n = 266). The subset
of participants aged >40 years who answered yes to the

question of whether they ha ve emphysema, asthma, or
bronchitis, and who were either current or former smok-
ers, was defined as having a diagnosis of COPD (n = 24).

Statistical Analysis
Baseline and ¢ hange in average da ily step counts

were compared be tween a nd within groups, with and
without COPD, with the use of #-tests. Step counts for
any 24-hour period were analyzed if the total step counts
were >100 steps a day and the Omron had been worn for
at least 8 hours. A verage baseline step count was calcu-
lated from pedometer data for at least 5 of the 7 days of
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Figure 3.

Example of Stepping Up to Health (an Internet-mediated walking program) personalized Web study page.

the baseline period. Average end-of-study step count was
calculated from data for at least 20 of the last 30 days of
the 16 -week study period. The result s of a completer ’s
analysis that included participants who had valid end-of-
study step-count data and an intention-to-treat an alysis
that included all participants who had valid baseline step-
count data are presented. Baseline step counts rather than
last rec orded step counts were carried forward be cause
we assumed that those who did not complete the study
returned to their baseline level of walking. Linear regres-
sion analysis estimated the differences in change in step
counts between those  participants with and ~ without
COPD, u sing e nd-of-study st ep counts as the outcome

measure and adjusting for age, sex, baseline step count,
DM, CAD, and BMI.

RESULTS

Study 1: Accuracy of Omron in Persons with COPD

The 49 men and 2 women, with a mean age + standard
deviation (SD) of 70 + 8 years, had mean FEV | 1.39 +
0.74 L (48% =+ 23% of predicted values). They represented
all fou r Global Initiative for Ch ronic Obstructive Lung
Disease (GOLD) stages of COPD severity, with 5 subjects
(10%) with mild GOL D stage I, 20 subj ects (39%) wit h
moderate GOLD stage II, 1 1 subjects (22%) with severe
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GOLD stage III, an d 15 subjects (29%) with very severe
GOLD stage IV [21]. T wenty-one subjects (41%) had a
diagnosis of osteoarthritis, hi p or knee replacements, or
chronic low back pain. Thirteen sub jects (25%) had DM,
fifteen (29 %) had CAD, and thirty five (69%) had BMI
>25. No subject used a walking aid, and 19 of the 51 sub-
jects (37%) used supplemental oxygen during the walk.
The Bland-Altman plot sh ows a median difference of
3.0 steps, and Sth and 95th quantiles of —8.0 and 145.0,
respectively (Figure 4). The median difference is close to 0,
reflecting the accuracy of the monitor in a laboratory set -
ting. The lower limit of —8.0 shows that the monitor seldom

overestimates step counts, while the upper limit of 145.0
shows that the monitor may underestimate step counts.

The Bland-Altman plot also shows that the distribu-
tion of the dif ference is s kewed, predominantly by the
results of five subjects. W e plotted percent dif ference
[(manual — Omron)/manual] x 10 0 by us ual walking
speed, an d subjects with th e greates t percent difference
had the lowe st walking speeds ( Figure 5). We examined
subjects who walked at >0.94 m/s or 3,380 m/h (the aver-
age walking speed for the group) and those who walked at
<0.94 m/s. At usual walking speed >0.94 m/s (n = 28), the
mean percent difference was 1.7 £ 6.9. At usual walking
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Figure 4.

Bland-Altman plot showing accuracy of Omr on in persons with chronic obstr uctive pulmonary disease. Reference lines represent me dian and

Sth and 95th quantiles.
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speed <0.94 m/s (n =23), variability in the difference was
greater, with mean percent difference of 14 + 26 percent.
Nevertheless, the Omron captured >80 percent of manual
step counts in 20 of the 23  subjects (87%) and captured
>90 percent of manual step counts in 17 of the 23 subjects
(74%).

Study 2: Use of Internet-Mediated Pedometer-Based
Walking Program in Persons with COPD

Of the 266 participants , aged > 40 ye ars, 24 w ere
former or current smokers and re ported em physema,
asthma, or bronchiti s, meeting our definition of having

MOY et al. Promoting ambulation in COPD

concomitant COPD (Table 1). Among those with COPD,
baseline average daily step countwas 3,429 + 1,502,
range 642 to 7,166 steps. Of the 24, 16 participants with
COPD (67%) completed the 16-week walking pro gram
and uploaded valid baseline and end-of-study step-count
data. This completion rate is lower than, but not signifi-
cantly different from, the co mpletion rate of 78 percent

among part icipants without COPD. F or the 16 compl -
eters, the increa se in step counts was 98 8 £ 1,048 (p =
0.002) steps per day, equivalent to about 0.80 km. In the
intention-to-treat analysis, the average daily inc rease in
step counts was 658 + 971 (p = 0.003), or an inc rease of
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Plot of percent difference by usual walking speed in persons with chronic obstructive pulmonary disease using Omron pedometer.
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Table1.
Demographics and baseline characteristics for Stepping Up to Health
participants aged >40 yr.

Characteristic COPD No COPD

n (% frequency) 24 (9) 242 (91)
Age; mean + SD (yr) 56+7 569
Sex, n (%)

Male 13 (54) 90 (37)

Female 11 (46) 152 (63)
Hispanic, n (%) 0(0) 3(D)
Race, n (%)

Caucasian 18 (75) 213 (88)

African American 4(17) 11 (5)

Asian 0(0) 6(2)

American Indian 0(0) 2 (1)

Other 2 (8) 2(1)
BMI

Mean + SD 35+7 32+6

BMI 225 (overweight), n (%) 24 (100) 239 (99)

BMI >30 (obese), n (%) 16 (67) 141 (58)
Coronary Artery Disease, n (%) 6 (25) 34 (14)
Diabetes Mellitus, Type 2, n (%) 10 (42) 54 (22)
Used Pedometer in Past, n (%) 12 (50) 99 (42)
Internet Proficiency, n (%)

Limited 1(4.2) 8(3.4)

Basic 3(12.5) 22 (9.4)

Moderate 8(33.3) 84 (35.7)

Advanced 8(33.3) 90 (38.2)

Expert 4 (16.7) 31(13.2)

BMI =bo dy mass ind ex, COPD = ch ronic ob structive pu Imonary d isease,
SD = standard deviation.

about 0.54 km. Both the average baseline step counts and
the average increase in step counts after the intervention
were lower for those with CO PD than for those without

COPD (Table2 ). Among the 205 completers, adjusting
for age, sex, baseline step count, DM, CAD, and BMI,

those with COPD increased average daily step counts by
1,553 fewer steps than those without COPD ( p = 0.02).
No serious adverse events occurred amon g th e p artici-
pants with concomitant COPD.

DISCUSSION

The Omron is highly  accurate in detecting step
counts in persons with CO PD and usual walking speed
>0.94 m/s. Although accuracy is more va riable at usual
walking speeds <0.94 m/s , th e Omro n c aptures o ver
80 percent of manual step counts in 87 pe rcent of cases.

Our data demonstrate that for the vast majority of persons
with COPD, the Omron is an accurate device that allows
interface with an Internet-mediated walking program. In
this pre liminary study, SUH, which pro vides feedback,
individualized goals, and motivational messages, signifi-
cantly increased step counts in persons with COP D. We
also demonstrate that using the Internet to implement a
walking program is feasibl e, with over three-quarters of
the participants, with and without COPD, report ing at
least moderate proficie ncy in using the Internet. These
preliminary but promising da ta sugges t that Internet-
mediated interventions to promote walking could signifi-
cantly increa se step counts and potentially improve
health-related outcomes in persons with COPD.

For the development of a home-based exercise pro -
gram, the required methodology to monitor the exercise
performed must be accurate , simple, and inexpensive.
The three devices most commonly used to date to mea -
sure step counts in COPD by other investigators are the
Tritrac R3D (new er version is RT3) (Reining Interna -
tional, Ltd; Madison, W isconsin), the Dynaport Activity
Monitor (McRoberts BV ; The Hague, the Netherlands),
and the SenseW ear Armba nd (BodyMedia, Inc; Pitts-
burgh, Pennsylvania). However, limitations such as lack
of specificity, requirement for correct place ment on the
body, expense, and inability to connect with a computer
prohibit their implementation on a large scale for home-
based exercise programs [ 22-26]. In contrast, the light-
weight, easy-to-use Omron is inexpensive, provides
immediate feedba ck, and inte rfaces with the Internet.
Moreover, since persons with COPD have low walking
speeds and walking speed has  been shown to predict
accuracy of devices [27-28], home-based exercise pro -
grams must use devices that have been va lidated at low
walking speeds. Comparison of device step counts to
manual step counts, specifically at low walking speeds,
has yet to be determi  ned fort he T ritrac R3D, the
Dynaport Activity Monitor, and the SenseWear Armband
in persons with COPD. We have characterized the perfor-
mance of the Omron in persons with COPD and showed
that the Omron is accurate in detecting step counts in the
majority of persons with COPD.

Previous work  has demonstrated that Internet-
mediated, pedo meter-based walking pro grams can be
safe for individuals with chronic me  dical conditions
[15,29]. We show that persons with COPD are no more
likely to experience adver se events than those without
COPD when participating in sucha  program. In this
study, we tracked adverse events closely to quantify and
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Average daily step counts for completers of 16-week Stepping Up to Health program.

p-Value for Between-Group

Variable COPD No COPD .
Comparison
Program Completers (n) 16 189 NA
Average Daily Baseline Steps 3,596 + 1,532 4,468 + 1,935 0.08
Average Daily End Steps 4,584 + 1,586 7,129 + 3,147 0.002
Change in Steps 988 + 1,048 2,660 £2,582 0.01
p-Value for Pre-/Postcomparison 0.002 <0.001 NA

COPD = chronic obstructive pulmonary disease, NA = not applicable.

describe potential negative effects of starting an Internet-
mediated walking program. Seven serious adverse events
occurred among all 324 participants over the 16 weeks of
intervention. One subject slip ped on ice and broke a leg
while tak ing a walk . On e subject had a h ypoglycemic
event resulting in a fall and an emergency room (ER)
visit. Five subjects experienced chest pain, shortness of
breath, or an exacerbation of congestive heart failure that
resulted in ER visits. No deaths were reported.

Among all 324 participants, 102 minor adverse
events occurred, w ith musculoskeletal injuries being the
most common. Starting an exercise program is known to
be associated with musc le aches and other re lated prob-
lems like plantar fasciitis, many of which can be resolved
with proper shoes, continue d ac tivity, we ight loss, and
improved fitness. For our purposes, all these symptoms
were counted as adverse events, contributing to the 102
minor adverse events. In addition, the number of adverse
events is partly a function of the participants’ health sta-
tus. I n this cohort of over weight or obese participants
with multiple chronic medical conditions, the risk of
musculoskeletal injuries a nd othe r adverse events is
higher th an in th e g eneral po pulation. The n umber o f
minor discomforts and injuries is not unusual for sed en-
tary individuals who are either o verweight and/or have
chronic disease when beginning a walking program.

Our studies have se veral strengths. The a ccuracy of
the Omron w as assessed in the spec ific popula tion in
whom it was bein g used for the SUH walki ng program.
The SUH intervention provided real-life information on
the feasibility, safety, and efficacy of its automated use in
persons with COPD. Howe ver, several limitations
deserve discussion. Firs t, Omron acc uracy was variable
in persons who walked at the slowest speeds and Omron
accuracy was not verified for each participant in the SUH
program. The reasons for gr eater variability in the accu -
racy of step-count rec ording at the low er walking speeds

are not clear but are likely related to the limits of the
degree of motion detectable by the piez oelectric strain
gauge in the Omron . We expect that most persons with
COPD, in whom we want to promote walking with an
Internet-mediated walking program like SUH, will be
walking for exercise with speeds >1 m/s. These purpose-
ful steps from walking as exercise are the most important
to capture for the SUH inte rvention. We acknowledge
that confirming acc uracy of a pedometer in a controlled
laboratory setting does not ensure accuracy in a field set-
ting. Therefore, step counts may have been inaccurate in
some of the SUH participants. However, for the slowest
walkers, the observed step counts would likely be lower
than the true step counts and this error would tend to bias
the estimate of ch ange in av erage da ily step co unts
toward the null hypothe sis (no increase in average daily
step counts).

Second, persons enrolled in the SUH intervention did
not have COPD confirmed by spirometry. The subjects
classified as having CO PD had answered “yes” to the
question of wh ether they h ad em physema, a sthma, o r
bronchitis. This self-report of h aving COPD, alon g with
the age > 40 years and a current or past smoking history ,
indicate that all subjects likely had COPD. The range of
average baseline daily step counts observed was similar to
those previously reported for persons with COPD [3,7,30].
However, the possi bility exists that some persons wit h
asthma were misclassified as having COPD. If partici -
pants with asthma increased their step counts more than
participants with COPD, then our observed increase  in
step counts may be higher than the true increase in step
counts for individuals with COPD.

Third, we acknowledge that SUH is a program aimed
at increasing walking alone. SUH does not monitor inten-
sity and is n ot an exercise program aimed at inc reasing
maximum oxygen consumption. Finally, we did not mea-
sure o utcomes in tho se particip ants who drop ped ou t
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before the end of the SUH in tervention. In our intention-
to-treat analysis , w e as sumed that individua s who
dropped out of the walking program returned to their
baseline levels of physical ac tivity. Most of the partici -
pants in the study were sedentary at baseline, and they did
not likely become even more sedentary after dropping out.
This result can be thought of as a floor effect. The impact
of error in this assumption on reported outcomes is lim -
ited by the relatively low dropout rate in the study.

Future studies will need to confirm our preliminary
but promising findings in a larger cohort of persons with
COPD confirmed with spirom etry and with a control
group. In addition, future work will include adapting the
current SUH program for spec ific use in persons with
COPD. Compared with those without COPD, those with
COPD had a slightly lower completion rate, although not
statistically significantly dif ferent, and step counts
improved to a le sser degre e in response to SU H. This
population would likely benefit from an intervention spe-
cifically targeted at COPD. For exa mple, inthe SUH
intervention, maximal daily go als were 10 ,000 steps a
day, which is likely to be high for parti cipants with
COPD. In addition to adapting step-count goal i ncre-
ments and maximum tar gets, creating tailored messages
to address breathlessness and bronchodilator and oxygen
use during walking may benefit participants with COPD.

CONCLUSIONS

The Omron is accurate in the vast majority of persons
with COPD; however, it is less accurate in those persons
with the slowest walking sp eeds. An Internet-mediated
walking program using the Om ron, targeting individuals
with DM or CAD or who are overweight, is feasible and
safe and s ignificantly increa ses step ¢ ounts in subjects
with concomitant COPD.
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