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ABSTRACT

The Internet has the potential for delivering innovative, in-
teractive physical activity (PA) interventions to large numbers
of people. This study was designed to test the efficacy of an
Internet intervention that consisted of a Web site plus 12 weekly
e-mail tip sheets, compared with a waiting list control group.
The Internet intervention was theory based and emphasized
clear, graphical presentation of PA information. Sixty-five (30
intervention and 35 control) sedentary adult employees of sev-
eral large hospitals (9 men and 56 women) were randomly as-
signed to 1 of the 2 study arms. Of the 65 participants, 57 com-
pleted the 1-month follow-up, and 52 completed the 3-month
follow-up. At both 1 and 3 months, those in the intervention
group were significantly more likely to have progressed in stage
of motivational readiness for PA than participants in the control
group: 1 month, χ2(1, N = 52) = 4.05, p < .05; 3 months, χ2(1, N
= 52) = 6.45, p < .01. We hypothesized that at 1 and 3 months,
the intervention group would exhibit significant increases rela-
tive to the control group on the number of minutes of moderate
activity. At the 1-month assessment, the intervention group did
exhibit significant increases, relative to the control group in
moderate minutes, F(1, 54) = 5.79, p < .05; however, at the
3-month assessment this difference was no longer significant. In
addition, secondary analyses were conducted to examine total
number of minutes of walking reported. At 1 month, the inter-
vention group did exhibit significant increases, relative to the
control group, in walking minutes, F(1, 54) = 12.1, p < .001. At

the 3-month assessment, amount of time spent in walking activ-
ity continued to be significantly higher for the intervention
group compared with the control group, F(1, 48) = 5.2, p < .05.
These findings show that a theoretically based PA Web site and
weekly e-mail tip sheets can have a short-term impact on PA mo-
tivation and behavior both at 1 and 3 months. As Internet access
increases, and as bandwith and other technical attributes of this
medium improve, Web site delivered health behavior inter-
ventions will become increasingly useful in public health
promotion.

(Ann Behav Med 2003, 25(2):92–99)

INTRODUCTION

Physical inactivity has been shown to be associated with in-
creased risk of morbidity and premature mortality associated
with cardiovascular disease (1,2). Furthermore, a recent
meta-analysis found that physical fitness and overall level of
physical activity (PA) were associated with decreased risks of
cardiovascular disease (3). Participation in regular PA is also as-
sociated with a variety of other health benefits, including de-
creased risk of hypertension, colon cancer, noninsulin-depend-
ent diabetes mellitus, stroke, depression, and anxiety (4,5).
Given the broad range of evidence regarding the health effects of
physical activity, the Centers for Disease Control and Preven-
tion, the American College of Sports Medicine, the American
Heart Association, and the Surgeon General have made state-
ments regarding the recommended levels of PA needed for
health benefits. Specifically, the recommendations are that
adults participate in 30 min or more of moderate-intensity PA on
most, preferably all, days of the week (6). Despite the numerous
health benefits of PA, 60% of Americans do not participate in
regular PA (5). Approximately 25% of Americans currently
meet the recommended levels of PA (7).

Individuals report numerous barriers that impede their abil-
ity to be physically active (8). Lack of time and access to facili-
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ties are among the most prevalent barriers that have been identi-
fied (9). Given the lack of time and potential access limitations,
it is important to find ways, other than face-to-face programs, to
provide individuals with information, skills, and knowledge to
facilitate behavior change. Therefore, it is important to identify
and create different delivery channels of information that can
reach a broad range of the population that may not participate in
group- or facility-based programs.

One such delivery channel has been print- and mail-based
programs. For example, Marcus and colleagues found that indi-
viduals who receive PA print materials targeted to their stage of
motivational readiness to adopt PA were more likely than partic-
ipants who received standard PA materials, or no treatment, to
positively progress through the stages of change (10,11). Owen
et al. (12) found that participants who received tailored informa-
tion in one mailing became more active than those who received
multiple mailings of the same information. These findings can
be applied to interventions that make use of other information
technologies (e.g., e-mail, the Internet) because these technolo-
gies can provide immediate feedback and make information
available simultaneously, thus permitting individuals to self-tai-
lor the information for their given needs.

As mentioned earlier, new information technologies, such
as the Internet and e-mail, have the promise of being ideal mech-
anisms for delivering health information. The Internet can serve
as a useful tool in providing health information to large numbers
of individuals (13,14). Use of the Internet is continually increas-
ing: Recent data indicate that 56% of adults in the United States
have Internet access. In addition, it has been found that 56% of
Internet users go online daily, and 49% use e-mail each day
(15,16). There is evidence that among working-age adults the
Internet is increasingly becoming a preferred method of obtain-
ing health information (15,17,18). A recent survey indicated
that 55% of Internet users access the Internet for health or medi-
cal information (15), and 13% seek information specifically
about fitness and nutrition (15). For these reasons, the Internet
has considerable potential as a delivery channel for administer-
ing PA interventions.

Although studies have examined the Internet as a resource
tool with diabetes (19), nutrition (20), and other disease in-
formation (21), few Internet-based health behavior intervention
studies have been conducted. A range of commercial and non-
commercial fitness and exercise Web sites can now be found on
the Internet. However, these sites typically lack information to
enhance behavior modification skills and tend not to be theoreti-
cally based (22,23). Therefore, given the growing use of the
Internet, particularly for accessing health-related information,
we decided to transfer evidence-based information from theo-
retically based print interventions to develop a Web site
(10,12,24). Specifically, the information on the Web site was
based on the theoretically based print interventions of Marcus et
al. (24) and Owen et al. (12).

We conducted a 12-week randomized, controlled trial de-
signed to compare the efficacy of an Internet Web site plus 12
weekly e-mail tip sheets sent to a waiting list control group. The
Internet site was adapted from a study that examined the feasibil-

ity of an Internet intervention for increasing PA (25). To our
knowledge, this is the first study to test the efficacy of a PA
Internet intervention. We hypothesized that participants random-
ized to the Internet condition would show improvements in mod-
erate-intensity PA and stage of motivational readiness for change
at both 1 and 3 months. We also examined walking behavior be-
cause this is the preferred mode of PA for most individuals, and
that walking is a more acceptable form of exercise (26,27).

METHOD

Recruitment Procedures

Participants were employees of a several hospitals in the
northeast United States. Potential participants were recruited
through a variety of print, in-person, and electronic channels.
Recruitment strategies specifically included e-mail advertise-
ments, flyers, voicemail messages, advertisements in newslet-
ters, advertisements on pay stubs, postings on the worksite’s
Intranets, and in-person information booths. Individuals eligible
for the study were healthy people between the ages of 18 and 65
who were engaging in 120 or fewer min of moderate-intensity
PA per week or 60 or fewer min of vigorous-intensity PA per
week.

Individuals who were overweight or who were smokers
were considered eligible for this study. However, potential par-
ticipants with medical problems that could make compliance
with the study protocol difficult or dangerous were not included.
Categories of exclusions included coronary artery disease (his-
tory of myocardial infarction or symptoms of angina), stroke, al-
coholism or other substance abuse, hospitalization for a psychi-
atric disorder in the last 3 years or currently suicidal or
psychotic, orthopedic problems that could limit exercise partici-
pation, and current or planned pregnancy.

The Physical Activity Readiness Questionnaire (PAR–Q)
was used to screen participants for cardiac and other health
problems (e.g., heart trouble, chest pain, dizziness). Participants
who answered yes to any of the questions on the PAR–Q were
asked to obtain their physician’s consent before participating.
The PAR–Q is an eight-item measure that was designed to iden-
tify individuals for whom PA would be inappropriate or who
would require the consent of a medical doctor before engaging
in PA (28). Physician consent also was required if potential par-
ticipants reported having diabetes.

To be eligible, participants also needed to agree to be as-
signed randomly to either of the conditions and to read and sign
an institutionally approved consent form after all their questions
were answered.

Participants

Initial interest in the study was expressed by 275 employees.
Potential participants were required to participate in a 15-min
telephone screening to determine eligibility. Despite numerous
contacts via telephone, e-mail, and mail, only 96 participants
completed a telephone screening. After this telephone screening,
65 individuals met the study criteria and were randomized into
one of two groups (30 Internet, 35 control). Participants were ex-
cluded for being too active (n = 19), having medical problems (n =
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2), participating in an Internet weight loss study (n = 1), and not
being interested (n = 9). There were 9 men (14%) and 56 women
(86%). The average age of the sample was 42.8 (SD = 10.0). See
Table 1 for other baseline characteristics of the sample. See Fig-
ure1foraflowdiagramofparticipants’progress throughthe trial.

Measures

Assessments for this study were brief and occurred over the
telephone. Therefore, the measures were chosen carefully to
maximize the amount of information gathered and minimize
participant burden. The measures included in the study were the
PAR–Q, demographics questions, questions regarding com-
puter usage, and questions regarding comfort and skill with us-
ing the Internet and e-mail. The primary PA measures were the
Physical Activity Stage of Change (29) and the Behavioral Risk
Factor Surveillance System (BRFSS) PA items (30). The kappa
index of reliability over a 2-week period was .78 for the
stages-of-change instrument (31). The BRFSS has demon-
strated test–retest reliability for days per week (R = .61), min-
utes per week (R = .44) and metabolic equivalent minutes per
week (R = .42, p < .001) and concurrent validity for days per
week (R = .38), minutes per week (R = .44, p < .001) when com-
pared to PA logs (i.e., self-monitoring of PA each day) (30). Re-
liability and validity data regarding other subscales of the
BRFSS are currently being evaluated by the Centers for Disease
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TABLE 1
Selected Baseline Demographic Characteristics

Characteristic n (%)

Married 41 (63)
White 59 (91)
% earning ≥ $50,000 36 (55)
Skill using the Interneta 59 (92.2)
Confidence using the Internetb 59 (92.2)
Skill using e-maila 61 (95.3)
Confidence using e-mailb 63 (98.4)
Body mass index (M/SD) 26.6/4.29
Completed college or postgraduate work 51 (78)
Stage distribution

Contemplation 20 (31)
Preparation 45 (69)

Minutes of activity (M/SD)
Moderate activity 75.4/69.3
Walking 73.8/136.6

Note. No differences between the intervention and control groups were
found on any of these variables. N = 65.

aIntermediate or above. bSomewhat confident and above.

FIGURE 1 Flow diagram of participants’ progress. wt = weight.



Control (S. Ham, personal communication, February 12, 2000).
Assessments occurred 1 month into the trial and again at 3
months. No incentives were provided for completing measure-
ment time points.

Intervention

Internet intervention. Participants in the Internet condi-
tion received access to the Web site for 3 months, along with
weekly e-mail tip sheets. The Web site was based on social cog-
nitive theory and was targeted toward the stages of motivational
readiness. In addition, the Web site emphasized research-based
PA information. The main sections were entitled Activity Quiz,
Safety Tips, Becoming Active, Physical Activity and Health,
Overcoming Barriers, Planning Activity, and Benefits of Activ-
ity. A link to browse the other Web site sections also appeared
on the screen. Participants were not required to use a password
to log into the Web site, and they accessed the site from either
home or work. See Figure 2 for an overview of the Web site.

Sample tip sheet topics included getting started, monitoring
your progress, setting goals, rewarding yourself, and getting sup-
port. The tip sheet topics were delivered in the same order for all
participants.Tipswereapproximately six sentences in lengthand
contained a link back to the study Web site. The first e-mail tip
sheet, for instance, contained a welcome, specific physical activ-
ity recommendations, and the hyperlink to the Web site.

The e-mail tip sheets encouraged participants to access the
Web site. No other instructions were given regarding required
login frequency. Each time participants accessed the Web site,
they were required to completed a quiz that assessed stage of
change. On the basis of their answers, they were guided to a
stage-of-change targeted section on the Web site. Even though
participants were provided with access to targeted information,
they were not limited on the basis of stage of change, or any
other variable, as to the sections to which they had access.

Participants were instructed both by the tip sheets (i.e., the
goal was listed on each e-mail tip sheet) and the Web site that
their goal was to engage in moderate-intensity activity on at least
5 days a week. The e-mail tip sheets, as well as sections on the
Web site, provided the basis for the guidance an information for
participants to reach their PA goal over time (e.g., use of social
support, rewards, planning in activity; see Figure 2). Participants
were also given an e-mail address and a telephone number with
which they could contact the study Helpline in case they had
questions, concerns, or problems.

Waiting list control. Participants in the waiting list control
group were told that they would have to wait 3 months to partici-
pate. They completed assessments at 1 and 3 months, similar to
participants in the Internet condition. After their 3-month assess-
ment, they were sent the welcome e-mail described earlier.

Volume 25, Number 2, 2003 Internet Physical Activity Intervention 95

FIGURE 2 Overview of the Web site.



Data Analysis

Data were analyzed on the basis of whether participants re-
gressed (cycled down a stage/stayed the same) or progressed (cy-
cled up one or more stages). We collapsed data in this manner be-
causeof thesmall samplesize insomeof thecells.For theBRFSS,
the results reported in this article include moderate minutes as the
primary hypothesis and examine walking minutes as a secondary
hypothesis. Moderate minutes included brisk walking as one of
the examples; however, there a separate question focused only on
walking. Participants were instructed for the walking questions
that theywereable torepeatand includesomeof theactivities they
reported for moderate activities. In addition, because of the
skewed nature of the PA data, we log transformed the number of
minutes prior to analyses. We conducted chi-square tests to inves-
tigate stage progression and regression. We conducted analyses
of covariance to investigate difference between the groups in
number of minutes at each time point, based on BFRSS, while
covarying for baseline levels of PA.

RESULTS

One-Month Outcome

Fifty-seven participants (24 intervention and 33 control)
completed the 1-month assessment (88% retention rate). When
analyses were conducted to detect differences between partici-
pants who remained in the study, and those who did not (includ-
ing stage of change), those with higher body mass index (p <
.06) and higher confidence using e-mail (p < .05) were more
likely to remain in the study. However, after using a Bonferroni
correction to control for multiple t tests, we observed that these
differences were no longer significant. Proportionately more
men could not be reached for follow-up than women; however,
this difference was not statistically significant. There was also a
trend, χ2(1, N = 65) = 3.06, p = .09, for more people in the inter-
vention group to drop out of the study compared with those in
the control group. Participants in the intervention group were
significantly more likely to have progressed in stage of motiva-
tional readiness than were participants in the control group,
χ2(1, N = 52) = 4.05, p < .05 (see top panel of Figure 3 for the
Stage × Group distribution). Compared with the control group,
the Internet intervention group exhibited higher levels of moder-
ate minutes, F(1, 54) = 5.79, p < .05. In addition, for secondary
analyses, the Internet intervention group exhibited higher levels
of walking minutes, F(1, 54) = 12.1, p < .001 (see Table 2).

Three-Month Outcome

Fifty-two participants (21 intervention and 31 control)
completed the 3-month assessment (80% retention rate). Except
for gender, there were no differences between participants who
remained in the study and those who could not be contacted for
follow-up, including stage of change. Fewer women than ex-
pected dropped out of the study, and more men than expected
dropped out of the study, primarily because of the small sample
size, χ2(1, N = 65) = 8.25, p < .01. There was also a trend, χ2(1, N
= 65) = 3.48, p = .06, for more participants in the intervention
group to drop out of the study compared with those in the control
group. Participants in the intervention group were more likely
than participants in the control group to significantly progress in
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TABLE  2
Baseline Means and Changes in Behavior Risk Factor Surveillance System Minutes of Physical Activity

Intervention Control

Baseline 1 Month 3 Month Baseline 1 Month 3 Month

Physical Activity M SD M SD M SD M SD M SD M SD

Moderate 68.79 58.1 98.33 53.9 112 75.7 80.86 77.8 96.82 93.7 82 87.3
Walking 57.24 56.9 87.29 46.0 99.75 68.3 87.57 177.4 83.79 121.1 68.39 85.2

FIGURE 3 Group × Stage breakdown for the intervention group (top
panel) and control group (bottom panel). C = contemplation; PREP =
preparation; ACT = action.



stage of motivational readiness, χ2(1, N = 52) = 6.45, p < .01,
when compared to baseline. There were no differences on stage
movement from 1 to 3 months. See bottom panel of Figure 3 for
Stage × Group distribution. When compared to the 1-month out-
come data, only walking minutes remained significant, F(1, 48)
= 5.2, p < .05 (see Table 2).

DISCUSSION

After 1 month of intervention, sedentary individuals given
access to a theoretically based PA Web site and receiving
weekly e-mail tip sheets showed significantly greater forward
progression on PA stage of change and amount of PA than the
control group. These results indicate that a theoretically based
Internet Web site, which also included research-based PA infor-
mation plus weekly e-mails, can result in a change in both mod-
erate-intensity PA and motivation to be physically active. The
most significant differences occurred during the 1st month of in-
tervention; however, differences between the groups in walking
minutes were sustained over time.

Most of the changes in PA occurred from baseline to 1
month; therefore, we questioned whether participants continued
to receive a weekly dose of intervention after 1 month. Partici-
pants told us anecdotally that because the Web site was static
and did not change over time, they did not feel the need to return
to the Web site after the 1st month. On receiving this feedback,
we provided the Web site with monthly updates on local events
and environmental opportunities for being physically active
(i.e., the What’s New section). These maintenance strategies and
updates were minimal, but we did receive qualitative reports that
participants enjoyed the What’s New section of the Web site.
These reports support the notion of creating enhanced Web sites
that provide more individualized, up-to-the-minute feedback
and information.

It is interesting that there was a trend for more individuals in
the intervention group to not be reached for follow-up than those
in the control group. It is possible that individuals may have felt
discouraged about not doing well and could therefore not be
reached for follow-up. It is also possible that more participants
dropped out of the intervention group because they felt that they
had accessed all parts of the Web site that would be useful to
them. Actual login rates were not available; however, all partici-
pants in the intervention group were asked (at 1 and 3 months)
how often they had accessed the Web site over the previous
month. There were no differences in login rates by month. Al-
though the exact frequency was not collected, on average, most
participants reported accessing the site more than once (1
month, 83%; 3 months, 81%). Participants could have been ac-
cessing the Web site for the What’s New information and not for
the skills and knowledge-based topics.

We also explored the possibility that participants were not
interested in the material, or did not find it helpful, by asking
qualitative questions about the Web site (see 32). Participants
were asked at 1 and 3 months how helpful they found the Web
site. At 1 month, 92% of participants found the Web site to be
“somewhat to very” helpful; at 3 months, 85% found the Web

site to be “somewhat to very” helpful. Finally, another hypothe-
sis that we explored regarding the trend toward differential rates
of attrition was level of motivation or stage of change. We did
not find any differences on stage of change between individuals
who remained in the study and those who could not be contacted
for follow-up.

Another hypothesis to explain the trend for differential at-
trition was that the participants in the control group were told
that they would receive the intervention after waiting for 3
months. For participants in the control group, the option of re-
ceiving the intervention after waiting for only 3 months may
have motivated them to complete the follow-up assessments so
that they would receive the full intervention.

Although the results from this study are promising, the
sample size was small, which limits the generalizability of the
results. Therefore, future studies should include a larger sample
size and a more diverse sample. In addition, future studies
should consider including other measures of PA behavior, such
as interviewer-administered assessment methods (i.e., 7-day
Physical Activity Recall [33]), objective monitors of PA (e.g.,
Actigraph), and fitness testing.

A further limitation of this study was the lack of informa-
tion we had regarding the number of actual hits to the Web site.
This was due to the fact that we did not have a password that was
linked to each participant. Unfortunately, we also do not have in-
formation regarding whether the e-mails were received and
opened, although approximately 96% of the participants re-
ported receiving the e-mail tip sheets every week. These two
variables would be important to collect in future studies to as-
sess compliance and the dose of the intervention that each par-
ticipant received.

In addition, although these findings show promise, there is
no information regarding the effective components of the inter-
vention. For instance, it is not clear whether it was the targeted,
theory-based Web site, or the weekly e-mail contact and tip
sheets, or a combination of the two, that were associated with
changes. Future studies could also investigate Web sites that
change over time and are more interactive. A more interactive
Web site that varies over time and provides iterative feedback
based on participant responses to content and on reported prog-
ress may result in a larger magnitude of changes both at 1 and 3
months and perhaps even for longer term maintenance.

Our results demonstrate that the Internet is a powerful tool
for changing health behavior. The Internet is potentially a
low-cost intervention and can be used in the widespread dissem-
ination of PA advice and information (e.g., regarding physicians
or community health organizations to refer patients for informa-
tion). Other populations, such as children and adolescents, may
also benefit from Internet-based interventions and should be tar-
geted in future studies.

Compared with face-to-face programs, this type of inter-
vention has the potential to reach larger numbers of people and
offers flexibility within which participants can read, digest, and
use the information of their choice (34). For instance, individu-
als were given a choice of when they wanted to interact with the
Web site and read the e-mail tip sheets. They could, for example,
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read it when they had their lunch break, or they could read it
later in the evening. This level of flexibility addresses the barri-
ers to participation (e.g., time, location of facilities) that have
been shown in numerous studies (8,35).

Our findings show a significant immediate and me-
dium-term (i.e., 3-month) impact for a Web-site-delivered PA in-
tervention. Like earlier trials of paper-based computer-targeted
interventions, these outcomes suggest that participants in
stage-based self-help PA programs can adopt PA by using poten-
tially cost-effective mediated approaches (11). There is consider-
able potential for future studies to make use of new interactive
health communication tools that are being developed and dissem-
inated (13,18). In particular, it may be possible to provide attrac-
tive and effective tailored, personalized feedback based on indi-
viduals’ attributes (34), participants’ responses to the program,
and their progress on motivational readiness and behavior. The
Internet provides the opportunity for low-cost, widely dis-
seminable interventions as an adjunct or complement to
face-to-face counseling. Furthermore, interactive health commu-
nication technologies have considerable potential to enhance the
deliveryofarangeofhealthbehaviorchange interventions.Given
increasing health care costs, evidence-based low-cost interven-
tions topromotehealthareessential for improvingpublichealth.
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