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Approximately one-fourth of chronic
disease mortality (e.g., diabetes and
heart disease) is linked to a sedentary
lifestyle.1 In 2000, it was estimated
that physical inactivity cost the United
States $76.6 billion in medical expenses alone.2 In contrast, a physically
active lifestyle is associated with multiple health benefits, including improvements in obesity, coronary artery disease, hypertension, and all-cause mortality.3–6 Regular physical activity may
be especially important for individuals
at high risk for developing type 2 diabetes; a 2000 calorie/week increase in
energy expenditure is associated with a
24% reduction in the risk of developing the disease.7
Despite the clear benefits of an
active lifestyle, > 60% of U.S. adults
do not get enough physical activity,
and at least 25% are completely
inactive during their leisure time.8
Technological advancements and
changes in the work environment
during the past several decades have
contributed to a gradual decline in
the need for daily physical activity.9,10 Because of this, many practitioners now recommend a lifestyle
approach to physical activity,
through which sedentary individuals
are encouraged to build more physical activity into their daily routine
and leisure time.8,11
An increasingly popular tool that
can support lifestyle physical activities
is the pedometer. Pedometer-based
interventions have produced significant improvements in physical activity, weight management, blood pressure, and lipid profiles.11–14 They have
also been effective for increasing
walking and improving glucose tolerance or insulin sensitivity among participants with type 2 diabetes.15–19

To date, however, most pedometer
studies have had limited external
validity because of small or narrowly
defined at-risk samples. It is unclear
how well a large-scale, commercially
available pedometer-based walking
program performs in the real world.
The purpose of this evaluation was to
examine whether an online program
titled “10,000 Steps,” which integrates
the use of a pedometer, could help a
large worksite population increase
their walking and lose weight. Other
research questions addressed in this
evaluation were: Would enrollees use
the pedometer to track their steps?
Would completers increase their steps
over time? Would completers lose
weight by the end of the program?
Implications for implementing such
programs will also be discussed.
Methods
Participants. Data were collected from
the records of employees of
HealthPartners, a managed care organization based in Minneapolis, Minn.,
who enrolled in the 10,000 Steps program between 1 January 2004 and 31
December 2005. Enrollments
occurred as a result of an employerbased promotion whereby the program cost was underwritten by
HealthPartners, and a $25 gift card
was presented to enrollees on program completion. Because this evaluation assessed the program’s impact
retrospectively, no exclusion criteria
were applied, and only aggregate-level
results were reported.
Program. 10,000 Steps is an 8-week
pedometer program. The program
emphasizes increased walking to
improve general health conditions
related to physical activity (e.g.,

weight, energy, and mood). All individuals self-enroll via the 10,000 Steps
website (http://www.10k-steps.com/).
The retail price of the program is $30
per individual.
10,000 Steps enrollees are mailed a
valid Yamax Digi-Walker (model
SW-200) pedometer20 and an instructional booklet and given online access
to set up a personal website. The
website provides information and
interactive tools for tracking steps,
healthy eating and muscle conditioning and a checklist of behavior
change techniques. Participants also
receive daily e-mails for 8 weeks that
provide motivational tips for increasing steps and maintaining activity
gains. The program is self-paced with
no formal professional contact, but
participants have the option to e-mail
a health educator with any questions
related to physical activity or other
program components.
Outcomes. The primary outcome was
daily pedometer steps, as recorded in
the online step logs. In addition,
enrollees were requested to complete a
baseline and postprogram survey on
the website. Both surveys assess body
weight and BMI, and the postprogram
survey also assesses confidence for
increasing/maintaining current physical activity levels and willingness to
refer the program to a friend. All measures are self-reported.
Analysis. Analyses were conducted
according to a quasi-experimental,
pre-post design. Baseline differences
between completers and noncompleters were analyzed using Student’s
t tests and Pearson’s x2 tests. Given
the novelty of Internet-based
pedometer programs and the absence
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of a randomized comparison group,
a treatment-received analysis (i.e.,
completers only) was conducted, and
nonparametric Wilcoxon signedRank tests were used to compare
ranked sums (i.e., pre-post change
scores) for each outcome. All analytical procedures were performed using
JMP-In version 4.0.4 (SAS Institute;
Cary, N.C.) with a 0.05 a-level as the
criterion for determining statistical
significance.
Results
Total enrollment during the evaluation period was 1,373 individuals. Of
these, 1,032 completed the program
(defined as recording pedometer steps
on more than half of the available
days during the 8-week program), giving an overall attrition rate of 25%.
As outlined in Table 1, most enrollees
were female (90%) and, on average,
middle aged (41.1 years) and overweight (27.4 kg/m2). Compared with
noncompleters, completers were significantly older (41.9 vs. 38.8 years,
t = 4.607, P < 0.001).
Mean daily steps increased by 21%
during the program (Figure 1), and
the mean increase in steps between
week 1 and week 8 was significant
(1,163 steps, n = 934, signed-rank =
112,845, P < 0.001). By the end of
week 8, 75% of completers were still
logging their steps. Of the 1,032 completers, 596 (58%) reported their
weight at baseline and postprogram.
Mean weight loss was modest but significant (23.5 pounds [20.6 kg/m2],
signed-rank = 40,532, P < 0.001).
Forty-two percent reported losing at
least 4 lb during the program.
Of the 817 completers who
responded to the postprogram survey,
551 (67%) indicated they were very
confident that they could increase or
maintain their current physical activity level. In addition, 794 (97%) indicated they would refer the program to
a friend.
Discussion
The 10,000 Steps program was effective in promoting a moderate increase
in short-term physical activity.
Although the baseline activity level of
this sample was higher than that of
the typical American,21 participants
managed to increase their ambulatory
activity by 21% or ~ 1,163 steps per
198

Table 1. Enrollment Characteristics
n
Age (years)
Sex
Male
Female
Weight (lb)
BMI (kg/m2)

All Enrollees
1,373
41.1 6 0.3

Completers
1,032
41.9 6 0.3

Noncompleters
341
38.8 6 0.6*

141 (10)
1,232 (90)
167.4 6 1.2
27.4 6 0.2

115 (11)
917 (89)
166.4 6 1.4
27.2 6 0.2

26 (8)
315 (92)
170.5 6 2.5
27.9 6 0.4

Data are the means 6 SE or frequency counts (percentage of column total).
Completers include the subset of all enrollees who recorded pedometer steps
on more than half (i.e., > 28) of available days during the 8-week program.
Noncompleters include the subset of all enrollees who did not record
pedometer steps on more than half (i.e., ≤ 28) of available days during the 8week program.
*Significantly different from completers (P < 0.05).

Figure 1. Pedometer activity and step-tracking attrition
day over 8 weeks. This corresponds to
~ 12 extra minutes of walking each
day, or an extra 1.5 hour/week.22
Attrition was low compared with similar real-world programs,23,24 but this
may have been driven, at least in part,
by the incentive for program completion. As indicated by a strong willingness to refer others to 10,000 Steps,
program satisfaction was high.
Participants lost an average of 3.5
lb during the program, and 42% lost
≥ 4 lb. Such results are encouraging in
the context of the Task Force on
Community Preventive Services’ findings that indicated a weight loss of > 4
lb is associated with significant health
benefits.25 It is also important to note
that improving physical activity, not
Diabetes Spectrum
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weight loss, was the primary focus of
the program, so it is likely that many
participants lost weight without
intending to do so.
Although the program was not
specifically targeted toward individuals at high risk for developing type 2
diabetes, it may be useful in such a
population because physical inactivity
and excess body weight are among the
most important modifiable risk factors.7 In addition, even modest
increases in physical activity have
been shown to help individuals with
existing diabetes manage their blood
glucose level.26
In terms of its potential to aid in
diabetes or other chronic disease prevention, perhaps the most impressive
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aspect of 10,000 Steps is its scalability
and sustainability. Based on the product design, 10,000 Steps is relatively
inexpensive (~ $0.50 per day over 8
weeks), can be implemented across a
variety of settings (e.g., worksites,
clinics, and community), and does not
rely on external funding or grant support to be operational. Most importantly, the program is focused on the
most convenient form of leisure time
activity, walking.8 As such, it has the
potential to reach broad segments of
the population. It also has a strong
potential to reduce health care costs.
A recent study by Martinson et al.27
found a mean reduction in annual
health care charges of $2,202 for
older adults who added as little as 1
hour/week of physical activity.
There were several limitations associated with this evaluation. The 8week program duration was short.
Some investigators have suggested
that pedometer programs can provide
a strong impetus for the initiation of
physical activity, but other strategies

are needed to help individuals maintain a regularly active lifestyle.17,24 At
the least, pedometers seem to provide
a viable long-term feedback tool for
individuals committed to increasing
their physical activity level.28 Another
limitation involves the use of pedometer data as an outcome measure.
Although it is objective, it is ultimately self-reported in the online steptracking logs. As such, participant
error and nonadherence is difficult to
curb and can bias the results.
Providing incentives for program
completion based on the number of
days steps are recorded and sending
regular e-mail reminders to use the
step-tracking logs may help to minimize such biases.
The nature of real-world pedometer programs also presents some
unique analytical challenges. Change
score calculations for pedometer steps
may be a conservative estimate of the
real effect because a true baseline is
cumbersome to establish. Blinded step
data (obtained before program initia-

Table 2. Design Considerations for Internet-Based
Pedometer Programs
• Make it fun. The Internet provides a convenient medium for communicating effective messages and putting a unique, interactive spin on traditional
self-directed behavior change techniques (e.g., self-monitoring and goal setting). Program components will probably be underutilized, however, if
they are not appealing.
• Minimize participants’ response effort. Increasing steps requires additional
work, so make sure the interactive activities, such as step trackers and
goal-setting worksheets, do not require so much effort that they become a
barrier to progress.
• Provide at least some connection to an exercise professional, even if it is
optional. At minimum, provide access to an e-mail Q&A box so participants can ask questions and get advice on difficulties they may be experiencing (e.g., using a pedometer or converting steps to distance).
• Provide incentives for program completion. Rewarding participants for
completing the program will likely increase both participation and completion rates. In turn, it may even be associated with better physical activity
results. This may be especially important for certain groups that are more
likely to drop out.
• Collect data on more than just steps. Relying solely on self-recorded
pedometer steps as the marker of success can be problematic because they
are part of the treatment and the outcome. A true baseline step count may
be impossible to measure, and participants who are not diligent about
recording steps will be excluded (regardless of whether they increase their
physical activity). Consider using a brief pre-post survey to complement
the evaluation.
• Keep outcome expectations realistic. By design, pedometer programs are
convenient and low in cost. As such, they are highly scalable and have the
potential for broad outreach. But given their low intensity, populationlevel physical activity improvement tends to be modest.

tion) would be ideal but unrealistic in
the practical setting. Program designers should use other assessment tools
to complement the evaluation of physical activity (Table 2). It is important
to emphasize, however, that practicebased programs are not the same as
interventions designed to be tested in
research trials. The data collection
process in a real-world program has
many more voluntary components.
Hence, any assessment instrument
must be easy and efficient to minimize
measurement burden and ensure good
compliance.
The limitations of this evaluation
should be balanced against its
strengths. Data were included from a
large sample of worksite employees
across a wide time frame, allowing for
reasonably unbiased conclusions to be
drawn. It also lays out important program design features to determine
scalability, sustainability, and other
measures of overall impact.29 A search
of the PubMed database clearly indicates an increase in pedometer
research, and it seems worksite-based
pedometer programs are becoming
increasingly popular.8 The 10,000
Steps program may provide a model
of how to gather effective behavior
change support for a simple, minimalcontact, low-cost intervention that,
given widespread access to the
Internet,30 can touch many underactive people. Such programs may be
especially helpful for people at high
risk for developing diabetes and other
groups affected by the sequelae of a
sedentary lifestyle.
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