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Abstract

Background: Effectiveness of and engagement with website-delivered physical activity interventions is moderate at best.
Increased exposure to Internet interventions is reported to increase their effectiveness; however, there is a lack of knowledge
about which specific intervention elements are able to maintain website engagement.

Objective: To prospectively study the associations of website engagement and exposure to intervention components for a
publicly available physical activity website (10,000 Steps Australia).

Methods: Between June and July 2006 a total of 348 members of 10,000 Steps completed a Web-based survey to collect
demographic characteristics. Website engagement was subsequently assessed over a 2-year period and included engagement data
on website components; individual challenges, team challenges, and virtual walking buddies; and indicators of website engagement
(average steps logged, days logging steps, and active users).

Results: On average participants logged steps on 169 (SD 228.25) days. Over a 2-year period this equated to an average of 1.6
logons per week. Binary logistic regression showed that individuals who participated in individual challenges were more likely
to achieve an average of 10,000 steps per day (odds ratio [OR] = 2.80, 95% confidence interval [CI] 1.45-5.40), log steps on a
higher than average number of days (OR = 6.81, 95% CI 2.87—13.31), and remain an active user (OR =4.36, 95% Cl 2.17-8.71).
Additionally, those using virtual walking buddies (OR = 5.83, 95% CI 1.27-26.80) and of older age logged steps on a higher
than average number of days. No significant associations were found for team challenges.

Conclusions: Overall engagement with the 10,000 Steps website was high, and the results demonstrate the rel ative effectiveness
of interactive components to enhance website engagement. However, only exposure to theinteractiveindividual challenge feature
was positively associated with all website engagement indicators. More research is needed to examine the influence of intervention
components on website engagement, as well as the relationship between website engagement and physical activity change.

(J Med Internet Res 2012;14(1):e4) doi: 10.2196/jmir.1792
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Introduction

Despite the well-documented health benefits associated with
engaging in regular physical activity, over half of the peoplein
Western countries are insufficiently active to receive health
benefits [1]. Hence, there is a need for effective low-cost
physical activity interventions that have a large reach. The
Internet is a delivery medium that is able to incorporate
interactive, specialized, and individualized health promotion
tools to reach large populations at low cost, and is available
anywhere and anytime [2,3]. Physical activity promotion
programs delivered via the Internet have proven successful in
producing short-term behavior change [4-12]. However, it is
often reported that these types of interventions have high
attrition and limited or declining website engagement
[4,10,13-19]; and it is shown that low intervention exposure
results in lower overal effectiveness of the intervention
[2,16,17,20]. Hence, more research is needed to examine what
components enhance website engagement and website use in
order to increase their efficiency [14,16,21]. To date, efficacy
studies have largely neglected to use objective engagement
measures to examine specific intervention components that may
increase website engagement [22]. Interactive website features
(such asforums, regularly updated content, and online logbooks)
have most often been suggested to enhance website engagement;
however, thereis little evidence to confirm this [22-24].

An existing, freely accessible physical activity promotion
program that uses the advantages of Internet delivery to reach
alarge population isthe Australian 10,000 Steps program. The
10,000 Steps program collects advanced website statistics, which
allows the opportunity to prospectively examine and identify
specific website components associated with website
engagement. Studying a publicly available physical activity
promotion website offers insight into how people use
Internet-delivered programs in real life and can improve the
ecological validity of these types of health behavior change
programs. This is important, as data from real-life physical
activity interventions are scarce, and findings from controlled
clinical settings may not effectively trandate to real-life settings.
Therefore, the aim of the present study was to examine
associations between exposure to intervention components and
website engagement in a publicly accessible physical activity
website (www.10000steps.org.au).

Methods

Participants

The participants were a sampl e of users of the Step Log feature
on the existing 10,000 Steps website (www.10000steps.org.au).
In June and July 2006, we randomly selected 663 registered
participants from the 10,000 Steps program from a sample of
over 24,000 Step Log users. Selected participants were current
users, which was defined as having used the Step Log feature
for at least 1 day during the month before the survey was
conducted. In June and July 2006, we used email to approach
potential participants and administer the Web-based
demographic questionnaire.

http://www.jmir.org/2012/1/e4/
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Procedures

Theinitial email contained an introductory letter outlining the
purpose of the research, an invitation to participate, and the
URL address, which led to a password protected Web-based
guestionnaire. By accessing the online questionnaire,
participants gave informed consent to be part of the study. To
enhance questionnaire completion, participants received three
reminder emails to prompt survey completion. The first one
was sent 4 days after theinitial email, the second at 9 days, and
the third 16 days after the original email [25].

Baseline measures of website engagement during May 2006
were extracted from the 10,000 Stepswebsitefor al participants
who completed the Web-based questionnaire. Additionally, we
monitored participants website engagement over a2-year period
following the completion of the baseline questionnaire.
Engagement statistics were downloaded from the 10,000 Steps
website 2 years after the baseline data collection (May 2008)
for al participantswho compl eted the Web-based questionnaire.
A 2-year timeframe was chosen to assess|ong-term engagement
with the website [4-6]. Unique website-user identification
numbers alowed for the website statistics, over the 2-year
period, to be matched for each individual participating in the
survey. Prior to undertaking the study, we obtained ethical
approval from the Human Research Ethics Committee at
CQUniversity, Rockhampton, Australia.

I ntervention

The 10,000 Steps program was initially developed as a
multilevel, multistrategy program targeted to the adult
population to increase physical activity levels. The program
was first delivered in Rockhampton, Australia as a
whole-community program based on the socioecological
framework [26]. A key aspect of the program is the use of the
pedometer to record and monitor physical activity. The use of
a pedometer is closely aligned with the prescriptive nature of
the program’s name, which encourages the accumulation of
physical activity in terms of steps per day [26]. Further
background on the conceptualization and development of the
program has been reported elsewhere[27]. Based on the success
of the program [28,29] the funding body, Queensland Health,
provided ongoing funding to continue the development,
dissemination, and assessment of the program.

This funding supported the development of the 10,000 Steps
website, which houses all of the resources and materials for
different user groups to implement the 10,000 Steps program
in their chosen setting (eg, workplaces). In addition to these
resources the website includes an online Step Log (Figure 1),
which allows and encourages participantsto record and monitor
daily physical activity levelsin theform of steps (recorded from
a pedometer) or time spent in moderate and vigorous physical
activity (Figure 2), or both. The 10,000 Steps online Step Log
also contains additional interactive components. For example,
the individual challenges (I-challenges) allow individuals to
choose from a selection of predefined monthly goals (actual
steps walked) that correspond to avirtual walking challenge; a
new challenge is available each month (Figure 3). Team
challenges allow workplaces to offer staff members the
opportunity to participate in avirtual walking challenge as part
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of ateam. Additionally, any registered Step Log member also 2011 the 10,000 Steps program had over 160,991 registered
has the option to add virtual walking buddies, with whomthey participants, who have logged atotal of 86,528,244,202 steps.
can share progress through the use of the Step Log. As of July

Figure 1. Screenshot of the online Step Log overview
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Figure 2. Screenshot of the online Step Log daily steps entry
Our 105,480 members have logged a grand total of 62,.814,751,738 steps!
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Figure 3. Screenshot of the I-Challenge feature.

I-Challenge Task Details:

Davieset a

Option 3 - Interstate 72

Begin your journey along Interstate 72 in Hannibal,
Missouri in Marion and Ralls counties. The Interstate was
extended into the city in 2000 and crosses over the Mark
Twain Memorial Bridge. Hannibal was founded in 1819
and the cityd€™s growth was held by access fo the
Mississippi River and railroad transportation. Continue
along Interstate 72 into lllinois passing through
Springfield, so named after the Senator the city was
originally named for fell out of favour. Continue on from
Springfield to end your journey in Champaign, lllinois.
The city is surrounded by farm communities but is also a
significant landmark of the Silicon Prairie, a high
technology industry base.

The walk along Interstate 72 from Hannibal, Missouri to
Champaign, lllinois is 296km and the challenge requires
you to achieve 370,000 steps between the 1st and 30th
of June. To reach this target you will need to average
around 12,333 steps per day.

Goal Steps: 370,000
Progress: 68,433 steps
Remaining: 301,567 steps

Required to Complete:
Completed: 18%

Days Remaining: 17

17,739 steps per day

270,000

296,000+

222,000

148,000

74,0004

M easures

Demographic

Thefollowing demographic information was collected from the
baseline survey: gender, age category, education level,
household income (Australian dollars), body mass index, and
presence of a chronic disease. These questions were based on
surveys used by the Australian Bureau of Statistics[30].

Website Statistics
Baseline Engagement

As participants in the current study were already using the
10,000 Steps website before the demographic questionnaire was
distributed, we extracted 3 baseline engagement measures from
thewebsite for May 2006. These measuresincluded the number
of months participants had been members of the 10,000 Steps

http://www.jmir.org/2012/1/e4/
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website prior to May 2006; the average number of steps|ogged
on the 10,000 Steps website per Step Log day in May 2006;
and the number of days that steps were recorded on the Step
Log during May 2006.

Exposure

Exposure to specific website components included use of 3
major interactive featureswithin the 10,000 Steps website (team
challenges, I-challenges, and virtual walking buddies). These
statistics were used as independent measures to prospectively
assess website engagement. Outcomes were dichotomized into
ayes-or-no format, indicating the use of the feature on one or
more occasion within the 2-year period.

Engagement
Website engagement was expressed through three website

engagement variables: average steps, Step Log days, and last
Step Log date. These outcome measures were dichotomized to
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allow for binary logistic regression as follows. average steps
per logged day over the 2-year period was dichotomized into
(1) participants who on average recorded 10,000 steps per day
or more, and (2) participantswho on average recorded lessthan
10,000 steps per day. The average Step L og days over the 2-year
period was dichotomized based on the mean split into (1)
participantswho equaled or exceeded the mean number of days
that steps were logged during the 2-year period across
participants, and (2) participants who were below this mean.
Finally, the last Step Log date for each participant was used to
determine whether participants were still using the website.
Participants were dichotomized into (1) userswho logged steps
on or after January 1, 2008 (active users), and (2) nonusers
whose last Step Log date was prior to January 1, 2008.

Website Statistics Rationale

Objective website engagement statistics were measured in 2
categories. exposure to website components and website
engagement. Use of the 3 interactive features mentioned above
were conceptualized to provide measures for exposure to
intervention components. In addition to being 3 of the main
components in the 10,000 Steps website, they aso facilitate
behavior change through theoretical elements such as
self-monitoring, goal-setting, feedback, and socia support.
Therefore, exposure to intervention components was
conceptualized as use of the I-challenges, team challenges, or
virtual walking buddies over a2-year period as described below.
We hypothesized that exposureto theseintervention components
would increase website engagement.

We chose 3 separate measures to provide a comprehensive
overview of website engagement: average steps per logged day,
Step Log days, and the last Step Log date. Each of these
measures provides dightly different information about website
engagement. First, we conceptualized average steps per logged
day as a measure of website engagement; it should not be
considered as an outcome measure, as the steps logged on the
website did not encompass overall physical activity levels, and
we did not measure any other form of physical activity. The
Step Log is an intervention feature to benefit participants; it is
not a measurement tool. The second measure, Step Log days,
ismost in linewith the norm for measuring website engagement
(being number of website logins) but could be considered to be
amore in-depth measure, as participants not only log in to the
website but also record steps taken. The final measure is last

http://www.jmir.org/2012/1/e4/
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Step Log date. A cut-off date close to the end of the 2-year
observational period was chosen (January 2008) to be able to
classify participants as current users and therefore currently
engaged with the 10,000 Steps program. These 3 forms of
website engagement measurements combine to provide an
overall view of website engagement and allow for the thorough
investigation of associations between exposure to intervention
components and website engagement.

Statistical Analyses

We analyzed descriptive statistics of participant characteristics
and website engagement. Binary logistic regression analyses
were undertaken to prospectively examine the crude and
adjusted odds ratios (ORs) for average steps, Step Log days,
and last Step L og date. Independent variabl es assessed included
participant demographics and exposure to the specific website
components (team challenges, |-challenges, and virtual walking
buddies). First, we determined crude ORsfor all three dependent
variables (average steps logged, Step Log days, and last Step
Log date). Next we cal cul ated adjusted ORsfor significant crude
ORswith the addition of gender, age group, education, income,
chronic disease status, number of months of membership prior
to May 2006, average steps recorded in May 2006, and number
of days stepswerelogged during May 2006. With the exception
of the variables listed, only variables that displayed significant
crude ORs were included in the adjusted model; all other
variables were excluded, as they did not have a statistically
significant effect in the initial model [31]. Statistical analysis
was undertaken using SPSS version 17.0 (IBM Corporation,
Somers, NY, USA), with the significance level being set to P
<.05.

Results

Demographics

Of the 663 emails distributed, 15 were undeliverable to
addresses used and 300 were not responded to after three
prompts, resulting in 348 partici pants compl eting the Web-based
questionnaires (52.5%). Themajority of participantswerefemale
(196/306, 64.1%); between 45 and 54 years old (121/306,
39.5%); held a university degree or higher (157/310, 50.7%);
and earned under A$75,001per year (157/303, 51.8%). Table 1
presents a descriptive summary of participant characteristics,
also broken down by website engagement statistics.
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Table 1. Descriptive summary of participant characteristics by website engagement statisticsa

Characteristic % of average steps % of Step Log daysabove % of Step Log usersin
>10,000/day average January 2008
n % n % n % n %
Total 348 161 46.3 97 28 66 19
Gender (n = 306)
Mae 110 35.9 63 57 38 35 23 21
Female 196 64.1 83 42 52 27 36 18
Agegroup (years) (n = 306)
18-34 62 20 27 44 8 13 10 16
3544 7 25 33 43 19 25 12 16
45-54 121 395 58 48 39 32 23 19
=55 46 15 29 63 25 54 15 33
Education (n = 310)
< Year 10 29 9 12 41 6 21 4 14
Year 12 37 12 21 57 10 27 7 19
TAFEP certificate/diploma 87 28 46 53 32 37 20 23
or equivalent
University degree or high- 157 50.6 69 44 44 28 30 19
er degree
Household income (A$) (n = 303)
Nil-52,000 93 31 48 52 26 28 16 17
52,001-75,000 64 21 31 48 17 27 15 23
75,001-100,000 42 14 23 55 15 36 7 17
>100,000 62 21 30 48 21 34 13 21
No response 42 14 12 29 11 26 9 21
Body massindex category (kg/mz) (n=280)
<25 110 39.2 55 50 33 30 25 23
25-29.9 106 37.9 55 52 37 35 23 22
=230 64 23 29 45 16 25 11 17
Chronic condition (n = 310)
Yes 60 19 27 45 28 47 19 32
No 250 80.6 121 484 63 25 42 17

8Data collected at baseline (June and July 2006).
b Technical and Further Education.

Objective Website Statistics

Baseline Engagement

The mean length of membership before the demographic
questionnaire was distributed for the samplewas 4.88 (SD 5.02)
months. The average number of stepslogged per Step Log day

http://www.jmir.org/2012/1/e4/
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during May 2006 was 11,295 (SD 4391.47) and the average
days that steps were logged in May 2006 was 22 (SD 11.22).

Exposure

Website engagement data show that the team challenges
demonstrated the highest use (137/348, 60.6%), whereas only
a minority of participants used the I-challenge or had virtual
walking buddies (29.3% and 4.3% respectively; Table 2).
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Table 2. Descriptive summary of objective website statisticsa
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Characteristic n % % of Average % of Step Log % of current
Steps >10,000/day daysabove average  usersin January 2008

Team challenge (n = 348)

Yes 211 60.6 455 23.2 17.5

No 137 394 474 35 215
Individual challenge (n = 348)

Yes 102 29.3 60.8 53.9 353

No 246 70.7 40.2 171 12.2
Virtual walking buddy (n = 348)

Yes 15 4 60 66.7 333

No 333 95.7 45.6 26.1 18.3

@ Data show website engagement from June 2006 to May 2008.

Engagement

For the indicators of website engagement, average steps per
logged day during the 2-year period was 9507 (SD 6665), with
46.3% (161/348) of participants achieving an average of more
than 10,000 steps per day for the entire period between 2006
and 2008 (Table 1). Participants reported an average of 169 (SD
228.25) Step Log days, with 28% (97/348) of participants
classified as being above the average split. Finally, 19% (66/348)
of the participants were still using the 10,000 Steps websitein
2008, 20 months after baseline.

http://www.jmir.org/2012/1/e4/
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Determinants of Website Engagement

The adjusted logistic regression model (Table 3) showed that
participants who were male (OR = 1.12, 95% CI 1.13-3.97) or
who participated in I-challenges (OR = 2.80, 95% Cl 1.45-5.40)
were significantly more likely to report average steps above
10,000 per logged day. Participants who were older, participated
in I-challenges (OR = 6.18, 95% Cl 2.87-13.31), or had virtual
walking buddies (OR = 5.83, 95% Cl| 1.27-26.80) were
significantly more likely to log above the average Step Log
days. Finaly, individuals who participated in an I-challenge
(OR =4.36, 95% CI 2.17-8.71) were significantly more likely
to remain active users of the 10,000 Steps website than those
who did not.
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Table 3. Adjusted odds ratios for website engagement
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Adjusted OR (95% CI)
Adjusted OR® Adjusted OR (95% CI) current usersin

Characteristic (95%Cl b) average steps>10,000/day  Step Log days above average (169) January 2008
Gender (n = 306)

Female 1¢ 1 1

Male 112 (1.13-3.97)° 1.76 (0.84-3.70) 1.23(0.61-2.45)
Age group (years) (n = 306)

18-34 1 1 1

35-44 0.96 (0.41-2.25) 2.70 (0.88-8.33) 0.99 (0.37-2.68)

45-54 1.20 (0.54-2.65) 3.02 (1.01-9.04)¢ 1.01 (0.40-2.57)

255 2.25 (0.79-6.36) 9.74 (2.75-34.59)¢ 1.88 (0.62-5.71)
Education (n = 310)

< Year 10 1 1 1

Year 12 0.69 (0.24-1.99) 0.50 (0.14-1.85) 0.81 (0.23-2.90)

TAFE® cartificateldiplo- 159 (0.60-4.18) 0.72 (0.22-2.34) 0.89 (0.30-2.60)

maor equivalent

University degree or 0.85 (0.42-1.70) 1.20 (0.52-2.80) 0.97 (0.45-2.07)

higher degree
Household Income (A$) (n = 303)

Nil-52,000 1 1 1

52,001-75,000 0.72 (0.31-1.69) 0.55 (0.19-1.57) 1.61 (0.64-4.08)

75,001-100,000 0.92 (0.36-2.37) 0.95 (0.32-2.88) 0.85 (0.27-2.66)

>100,000 0.66 (0.29-1.54) 0.95 (0.34-2.68) 1.23(0.47-3.23)

No response 0.42 (0.15-1.14) 0.73(0.23-2.31) 1.61 (0.56-4.64)
Chronic condition (n = 310)

No 1 1 1

Yes 0.55 (0.25-1.19) 1.94 (0.80-4.78) 1.44 (0.64-3.24)
Team challenge (n = 348)

Yes 1

No 1.07 (0.52-2.19)
Individual challenge (n = 348)

No 1 1 1

Yes 2.80 (1.45-5.40)° 6.18 (2.87-13.31)¢ 436 (2.17-8.71)¢
Virtual walking buddy (n = 348)

No 1

Yes

Baseline engagement
Length of membership’  1.07 (1.01-1.14)¢
Average steps? 1.00 (1.00-1.00)°

5.83 (1.27-26.80)°

1.21 (1.13-1.29)%
1.02 (0.98-1.01)

1.05 (1.01-1.09)¢

1.08 (1.02-1.15)4
0.98 (0.99-1.00)

0.99 (0.96-1.02)

20dds ratios (OR) mutually adjusted for all other significant crude OR variables and chronic disease status, gender, age, education, household income,
length of membership, average stepsin May 2006, and Step Log daysin May 2006.
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b Confidence interval.
€ Reference category.
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d Significant OR values; only significant crude OR included and reported in adjusted OR model.

€ Technical and Further Education.
f Length of membership in months prior to May 2006.
9 Averages observed during May 2006.

Discussion

The primary aim of the present study was to examine
associations between exposure to website components (such as
interactive features) and website engagement in the Australian
10,000 Steps website (www.10000steps.org.au). This study is
unique in that it prospectively examined engagement with a
physical activity promotion website over a 2-year period. To
our knowledge such an examination has not been published
before, despite the demonstrated need to make physical activity
promotion websites more effective in terms of behavior change
and maintenance [2]. The results show that exposure to
interactive intervention components can enhance website
engagement in apublically accessible physical activity website
inasample of userswho were already actively using the website
at baseline. Specifically, exposureto theinteractive I-challenge
feature was associated with all indicators of website engagement
during the 2-year observation period. Additionally, exposure
to the virtual walking buddies feature was positively associated
with recording above-average Step Log days.

I-challenges are one of the major interactive features
incorporated in the 10,000 Steps website; participants choose
their own physical activity goal for the month from a set of
predefined virtual walking journeys and are able to view their
progress through graphs and feedback text. The I-challenge
feature was used by only 29.3% of participants, whereas 60.6%
used the team challenges feature. Although I-challenges are
similar to the team challenges, only exposureto the I-challenge
was significantly associated with website engagement. This
might be explained by the two prominent differences between
these features. Individuals participating in the I-challenges
choose to participate entirely of their own accord, whereas
individuals participating in a team challenge are recruited by
their workplace. This reflects a different motivation to become
a10,000 Steps member and may reflect why participants using
the I-challenge feature are more likely to stay engaged with the
website [32]. Additionally, new short-term I-chalenges are
created every month, which allow participants to progressively
increase or adjust their goal steps each month. The I-challenge
feature also alows individuals to choose from a selection of
predefined monthly step goals that cater to different levels of
physical activity, whereas the workplace is responsible for
setting the overall goal for the team challenges (which in most
cases are longer than 1 month). Research highlights the
importance of setting personalized goals for ongoing
self-management of behavior and to help facilitate behavioral
change [33].

The present study reported high levels of program engagement
in comparison with previous studies[4,14,21,34], as participants
logged an average of 169 (SD 228.25) Step Log days over the
2-year period. This equates to 1.6 logons per week over the
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2-year period, which is especially notable, as most previous
research has demonstrated |ower level s of program engagement
over shorter study durations [4,14,21,35]. Marshall et a [35]
found that only 26% of participants logged on to their study’s
website more than once. McKay et a [4] reported an average
of 1.1 logins per week throughout their 8 week
Internet-delivered physical activity intervention within asample
of individuals with a diagnosis of type 2 diabetes. Steele et al
[21] reported an average of 11.8 logins (0.98 logons per week)
over the 12-week duration of their physical activity intervention
in the general population. Using a longer study design, Lewis
et al [36] reported amedian of 44 logins (0.86 logons per week)
over 12 months for their physical activity intervention.
Consistent with the present study, the three studies reporting
greater website engagement also incorporated the use of
interactive features, which has been suggested to enhance
website engagement [5]. Thisisimportant, asit has been shown
that higher exposure to website content is related to greater
behavior change levels[13,37].

Two additional reasons could be associated with the high level
of website engagement we observed. First, during the initial
10,000 Steps program (2001-2003), emphasis was placed on
marketing 10,000 Steps as a brand [26]. The initial program, a
multistrategy community-based intervention, which has been
described elsewhere [27], included an overarching marketing
campaign. The marketing campaign established high brand
recognition and awareness of the 10,000 Steps program that is
still being seen today [38]. Since 2004, the 10,000 Steps
resources developed in the initial program have been
disseminated viathewebsite[26]. By recognizing 10,000 Steps
as a brand, participants might be more likely to perceive the
website as credible. Website credibility is important for
participant engagement, as previous research has shown that
users prefer websites that contain credible content [39]. Second,
through evaluations of the program, the 10,000 Steps website
has been shown to have high levels of usefulness and usability
[40], which have previously been shown to be an important
factor for increased website engagement [36].

Wefound that both older age and the presence of virtual walking
buddies were related to recording above the average Step Log
days. Participants aged 45 years and older were significantly
more likely than those aged between 18 and 34 yearsto engage
with the 10,000 Steps program for alonger period of time. The
same has been observed in other research [16,18]. Older people
may place moreimportance on their health than younger people
do, have more to gain, and are more at risk of developing or
already have chronic disease. Additionally, as suggested in
previousresearch, older adults may have morefreetime at their
disposal in contrast to younger adults and as such may be more
willing to allocate time to participating in physical activity
programs, especially Internet-based programs [41].
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The virtual walking buddies feature allows 10,000 Steps
members to invite known members to be virtual walking
buddies, and they can then view and compare each other’'s
physical activity progress. The positive impact of the virtual
walking buddies on website engagement is not surprising, as
previous studies have highlighted the importance of social
support for behavior change [22,42]. Unfortunately, only 4%
of participants made use of the virtual walking buddiesin this
study. Thislow number may be alimitation of the 10,000 Steps
Step Log, which requires members to know the email address
of the person they wish to add as a buddy. More research is
needed to explore the effectiveness of virtual walking buddies,
aswell as how more participants could be encouraged to useit.
Virtual social support platforms are becoming increasingly
prevalent on the Internet, and exploring the application of virtual
socia support in relation to health promotion programsis an
area of potential future research.

Study Strengths and Limitations

It is important to recognize that there are both limitations and
strengths associated with the present study. First, the study
incorporates a selective and motivated sample. Included
participants are from a sample who self-sel ected to register for
the 10,000 Steps program and who voluntarily el ected to respond
to the questionnaire. The outcomes of this study might therefore
not be entirely comparable with studies that report outcomes
under controlled circumstances. Additionally, participantswere
already engaged with the website prior to the observation period.
However, to account for this limitation, length of membership
and baseline website engagement were adjusted for in the final
model. Furthermore, due to our recruitment method, our study
sample might not accurately reflect the demographic
characteristics of all users of the 10,000 Steps website. In
comparison with previously published statistics for age and
gender for all registered members, as of March 2006 the average
agewas40.46 (SD 11.74) and 66% were female, compared with
an average age of 44.6 (SD 11.74) and 64% femalein the current
sample [26]. To compare website engagement for the current
samplewith all users of the 10,000 Steps program, we extracted
website engagement statistics for all 10,000 Steps members.

Davieset a

Website engagement data for all 10,000 Steps members from
the commencement of the website in 2004 to July 2011
demonstrated an average of 12,237 steps per Step Log day and
59.7 Step Log days. Second, the present study did not measure
physical activity behavior but instead focused on website
engagement. It was not the purpose of the current study to
investigate website engagement in relation to physical activity
behavior, but rather to examine associations of exposure to
interactive website components and website engagement in a
physical activity website. Finaly, only 19% of participants
remained active users of the Step Log in January 2008. This
places limitations on the generalizability of the study resultsto
the general population. However, a significant strength of this
unique study is the ability to record objective engagement
statistics in a publicly accessible (real-life) health promotion
websitein order to gain agreater understanding of demographic
and interactive features that influence website engagement.

Conclusions

This study provides support for the use of a freely available
health behavior change program and highlights the importance
of including interactive featuresto enhance program engagement
in a sample of individuals aready engaged in a Web-based
physical activity program. As of July 2011 the 10,000 Steps
website had 160,991 registered users, who had logged a total
of 86,528,244,202 steps, hence, the potential public health
impact of Internet-delivered health promotion programs should
not be underestimated. The findings suggest that exposure to
interactive intervention components can enhance website
engagement. In this particular physical activity promotion
program, exposure to the |-challenges and to alesser extent the
virtual walking buddies feature were associated with higher
engagement. Engagement in health promotion programs has
previously been associated with increased behavior change. In
this context higher engagement may lead to increased steps,
which are linked to improved health outcomes. Future research
should aim to examine the influence of specific intervention
components on website engagement, aswell astherelationship
between website engagement and physical activity behavior
change.
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