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INCREASED PHYSICAL ACTIVITY IS AS-
sociated with improvements in nu-
merous health conditions, includ-
ing coronary artery disease,

hypertension, stroke, insulin sensitiv-
ity, osteoporosis, and depression.1-4 Be-
cause of these extensive health ben-
efits, the Department of Health and
Human Services recommends “physi-
cal activity most days of the week for
at least 30 minutes for adults.”5 De-
spite these recommendations and the
well-documented evidence that physi-
cal activity is beneficial, more than half
of all adults in the United States do not
get adequate physical activity and ap-
proximately one quarter do not get any
leisure time physical activity.6

The costs associated with physical
inactivity are high. For example, if
10% of adults in the United States
began a regular walking program, an
estimated $5.6 billion in heart dis-
ease costs could be saved.6 Pedom-
eters are small, relatively inexpensive
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Context Without detailed evidence of their effectiveness, pedometers have re-
cently become popular as a tool for motivating physical activity.

Objective To evaluate the association of pedometer use with physical activity and
health outcomes among outpatient adults.

Data Sources English-language articles from MEDLINE, EMBASE, Sport Discus,
PsychINFO, Cochrane Library, Thompson Scientific (formerly known as Thompson ISI),
and ERIC (1966-2007); bibliographies of retrieved articles; and conference proceedings.

Study Selection Studies were eligible for inclusion if they reported an assessment
of pedometer use among adult outpatients, reported a change in steps per day, and
included more than 5 participants.

Data Extraction and Data Synthesis Two investigators independently ab-
stracted data about the intervention; participants; number of steps per day; and pres-
ence or absence of obesity, diabetes, hypertension, or hyperlipidemia. Data were pooled
using random-effects calculations, and meta-regression was performed.

Results Our searches identified 2246 citations; 26 studies with a total of 2767 par-
ticipants met inclusion criteria (8 randomized controlled trials [RCTs] and 18 observa-
tional studies). The participants’ mean (SD) age was 49 (9) years and 85% were women.
The mean intervention duration was 18 weeks. In the RCTs, pedometer users signifi-
cantly increased their physical activity by 2491 steps per day more than control par-
ticipants (95% confidence interval [CI], 1098-3885 steps per day, P� .001). Among
the observational studies, pedometer users significantly increased their physical activ-
ity by 2183 steps per day over baseline (95% CI, 1571-2796 steps per day, P� .0001).
Overall, pedometer users increased their physical activity by 26.9% over baseline. An
important predictor of increased physical activity was having a step goal such as 10 000
steps per day (P=.001). When data from all studies were combined, pedometer users
significantly decreased their body mass index by 0.38 (95% CI, 0.05-0.72; P=.03).
This decrease was associated with older age (P=.001) and having a step goal (P=.04).
Intervention participants significantly decreased their systolic blood pressure by 3.8
mm Hg (95% CI, 1.7-5.9 mm Hg, P� .001). This decrease was associated with greater
baseline systolic blood pressure (P=.009) and change in steps per day (P=.08).

Conclusions The results suggest that the use of a pedometer is associated with sig-
nificant increases in physical activity and significant decreases in body mass index and
blood pressure. Whether these changes are durable over the long term is undetermined.
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devices worn at the hip to count the
number of steps walked per day.
Although there is not detailed evi-
dence of their effectiveness, they
have recently experienced a surge in
popularity as a tool for motivating
and monitoring physical activity.7

Additionally, some guidelines specifi-
cally recommend taking 10 000 steps
per day.8 However, it is not known
whether encouraging adults to walk
10 000 steps per day is associated
with any significant improvement in
health outcomes compared with not
setting a goal or to setting an alterna-
tive activity goal.

The primary purpose of this study
was to evaluate the association be-
tween pedometer use and physical ac-
tivity among adults in the outpatient
setting. Additionally, we sought to de-
termine the association between pe-
dometer use and changes in body
weight, serum lipid levels, fasting se-
rum glucose and insulin, and blood
pressure. Finally, we sought to evalu-
ate the association between setting a
daily step goal and improvements in
health outcomes.

METHODS
Data Sources and Search
Strategies

In collaboration with a professional li-
brarian, we developed individualized
search strategies for 7 databases:
MEDLINE (January 1966 to February
2007); and EMBASE, Sport Discus,
PsychINFO, Cochrane Library, Thomp-
son Scientific (formerly known as
Thompson ISI), and ERIC (January
1966 to May 2006). We used search
terms such as pedometer, activity moni-
tor, and step counter. We also reviewed
the bibliographies of retrieved articles
and relevant conference proceedings and
contacted experts in exercise physiol-
ogy for additional studies.

Study Selection

We considered English-language stud-
ies eligible for inclusion if they re-
ported an assessment of pedometer use
among adult outpatients, included more
than 5 participants, and reported a

change in number of steps walked per
day. We excluded studies that required
participants to be hospitalized or con-
fined to a research center, sealed the pe-
dometer so that intervention partici-
pants could not see the number of steps
walked per day (often the control sub-
jects wore sealed pedometers), or used
a pedometer to measure the effects of a
drug on an individual’s ability to be
physically active.

Data Extraction

Two authors independently abstracted
4 categories of variables from each of the
included studies: intervention variables
(eg, intervention duration, whether
counseling was included, and whether
participants were asked to achieve a par-
ticular activity goal); participant vari-
ables (demographics; baseline activity;
and the presence or absence of obesity,
diabetes, hyperlipidemia, or hyperten-
sion); outcome variables (number of
steps per day, measures of body mass,
glycemic control, serum lipid levels and
blood pressure); and quality variables
(method of blinding control partici-
pants to step counts, the extent to which
participants participated fully in the ac-
tivity program, methods used to deter-
mine baseline physical activity, com-
pleteness of follow-up and use of
intention to treat analysis, the use of va-
lidity- and reliability-tested pedom-
eters, and the extent to which cointer-
ventions may have affected physical
activity). If a study reported both imme-
diate postintervention and longer-term
follow-up data, we used the immediate
postintervention data in our primary
analyses.

We resolved discrepancies by re-
peated review and discussion between
abstractors. If 2 or more studies pre-
sented the same data from a single pa-
tient population, we included these data
only once in our analyses. If a study pre-
sented data on 2 types of activity pro-
grams and if 1 of the programs did not
meet our inclusion criteria (eg, 1 pro-
gram without a pedometer), then we ab-
stracted data for only those partici-
pants receiving the intervention that
met our inclusion criteria.

Data Synthesis
For each of the included studies, we cal-
culated 2 effect sizes for each of the out-
comes of interest: the mean difference
(postintervention steps per day − pre-
intervention steps per day) and stan-
dardized mean differences ([postinter-
vention steps per day − preintervention
steps per day]/pooled standard devia-
tion). The standardized mean differ-
ence lacks units, which limits its inter-
pretability, whereas the mean difference
retains its units, which facilitates clini-
cal interpretation. For randomized
controlled trials (RCTs), we also cal-
culated the difference in the pre-
intervention and the postintervention
changes in outcomes between the in-
tervention and control participants. Be-
cause we found no significant differ-
ences in summary results between these
2 outcome metrics, we present only the
mean differences. We calculated sum-
mary outcomes using both random-
effects and fixed-effects calculations and
found no significant differences be-
tween the 2, thus present only the ran-
dom effects estimates.

Because the participant, physical
activity, and outcome variables evalu-
ated are correlated, the corresponding
effect sizes for these measures are cor-
related.9 We used meta-regression
weighted by the sample size to calcu-
late the summary effect of the phy-
sical activity and participant char-
acteristic variables on the outcome
variables.10

We performed sensitivity analyses
and assessed heterogeneity to evalu-
ate the robustness of our results. We re-
moved each study individually to evalu-
ate that study’s effect on the summary
estimates. We assessed publication bias
by visual inspection of funnel plots
comparing physical activity (x-axis) to
sample size (y-axis) and calculated
the fail-safe N (the number of missing
studies that would be required to
change a significant summary effect
to one that was not statistically signifi-
cant).11 For each summary effect size,
we assessed statistical heterogeneity by
calculating the Q statistic (considered
Q statistics with P� .05 as heteroge-
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