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ABSTRACT
Background/Aim Web 2.0 internet technology has
great potential in promoting physical activity. This trial
investigated the effectiveness of a Web 2.0-based
intervention on physical activity behaviour, and the
impact on website usage and engagement.
Methods 504 (328 women, 126 men) insufﬁciently
active adult participants were randomly allocated to one
of two web-based interventions or a paper-based
Logbook group. The Web 1.0 group participated in the
existing 10 000 Steps programme, while the Web 2.0
group participated in a Web 2.0-enabled physical activity
intervention including user-to-user interaction through
social networking capabilities. ActiGraph GT3X activity
monitors were used to assess physical activity at four
points across the intervention (0, 3, 12 and 18 months),
and usage and engagement were assessed continuously
through website usage statistics.
Results Treatment groups differed signiﬁcantly in
trajectories of minutes/day of physical activity
( p=0.0198), through a greater change at 3 months for
Web 2.0 than Web 1.0 (7.3 min/day, 95% CI 2.4 to
12.3). In the Web 2.0 group, physical activity increased
at 3 (mean change 6.8 min/day, 95% CI 3.9 to 9.6) and
12 months (3.8 min/day, 95% CI 0.5 to 7.0), but not
18 months. The Logbook group also increased physical
activity at 3 (4.8 min/day, 95% CI 1.8 to 7.7) and
12 months (4.9 min/day, 95% CI 0.7 to 9.1), but not
18 months. The Web 1.0 group increased physical
activity at 12 months only (4.9 min/day, 95% CI 0.5 to
9.3). The Web 2.0 group demonstrated higher levels of
website engagement ( p=0.3964).
Conclusions In comparison to a Web 1.0 intervention, a
more interactive Web 2.0 intervention, as well as the
paper-based Logbook intervention, improved physical
activity in the short term, but that effect reduced over time,
despite higher levels of engagement of the Web 2.0 group.
Trial registration number ACTRN12611000157976.

INTRODUCTION

To cite: Kolt GS,
Rosenkranz RR,
Vandelanotte C,
et al. Br J Sports Med
2017;51:1433–1440.

Physical activity (PA) is associated with many beneﬁts including reduced risk of cardiovascular disease,
type 2 diabetes, some cancers, obesity, depressive
symptoms, anxiety and increased quality of life.1 2
Only 43% of Australian adults, however, meet
minimum recommended guidelines of 150 min of
moderate-to-vigorous physical activity (MVPA) per
week.3 Physical inactivity continues to be a public
health concern across the world.4–7

Diverse PA promotion interventions, using different delivery modes including face-to-face,8 9 telephone10–15 and email-based16 17 approaches, have
been developed and tested. Although success in
increasing PA behaviours in the short term has been
demonstrated, these effects are rarely maintained
over time, and often with only minimal impact at a
population health level.18 More novel and engaging
approaches for increasing PA, with potential for
long-term sustainability and extended population
reach, are still needed.
The internet is an increasingly common modality
for delivering health promotion (including PA)
interventions, due to its potential for extended
reach and accessibility.19 20 Similar to non-webbased approaches, early (Web 1.0) web-based interventions only showed short-term effects (usually
only 3 months) on behaviour change.20–23 This
could be due to the static nature of these websites
(most commonly an information repository) and
lack of interactivity and social support, resulting in
poor user engagement and retention.24 25 Web 2.0
interventions, however, include more interactive
technologies, and provide potential to increase user
engagement and retention. These features enable a
participation architecture where highly interactive
user-focused tools and interfaces allow for personal
inﬂuence of how information is generated, modiﬁed and shared collaboratively.24 26 27 If used
effectively, Web 2.0 features could enhance website
engagement, in turn inﬂuencing lasting behaviour
change, including health-related behaviours.28 29
The aim of the WALK 2.0 trial was to compare
PA behaviour between individuals using a traditional Web 1.0 PA website and those using an
innovative Web 2.0 PA website. Additionally, this
study investigated effectiveness of Web 2.0 features
in engaging individuals in a PA promotion website,
as well as their retention on the website. It was
hypothesised that participants in the Web 2.0
group would display signiﬁcantly higher levels of
PA at 3-month, 12-month and 18-month follow-up,
compared with those in a Web 1.0 or paper-based
Logbook group. The paper-based Logbook group
was included as a comparison group that was not
dependent on online technology. It was also
hypothesised that there would be signiﬁcantly
higher engagement in the Web 2.0 group at
3-month, 12-month and 18-month follow-up,
when compared with the Web 1.0 group, as well as
greater retention on the website.
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METHODS
Study design
The WALK 2.0 trial rationale, protocol and baseline participant
characteristics have been described previously.30 31 In summary,
WALK 2.0 is a three-arm randomised controlled trial (RCT)
that compared effectiveness of two web-based PA promotion
interventions with a paper-based Logbook intervention, on a
range of outcomes including PA. The current study only reports
on the outcomes of PA (assessed at baseline, 3, 12 and
18 months) and website usage and engagement consistent with
study aims.
Participants were recruited from two regions in Australia
(South Western Sydney, Central Queensland). The primary
recruitment method was personalised invitation letters sent to
an extract of individuals selected randomly from the Australian
Electoral Commission electoral roll, supplemented with local
print media advertisements, emails to university email lists and
through people registered with the university as interested in
future research. Participants were required to be over 18 years,
have internet access, participate in <30 min of MVPA on 5 or
more days of the week,32 not have an existing medical condition
that contraindicated PA (assessed by the Physical Activity
Readiness Questionnaire (PAR-Q)),33 and not have ever been a
member of the existing 10 000 Steps programme (ie, the Web
1.0 group in this trial).34
Participants attended an individual induction session where
they were ﬁtted with an ActiGraph GT3X activity monitor
(ActiGraph, Pensacola, USA) to measure PA over 7 days.
Participants attended a baseline measurement session 7 days
later, where all remaining outcome measures were assessed by
a blinded assessor. All measurement sessions took place at a
university laboratory, and the project manager enrolled/
assigned participants to groups (March 2012–June 2013).
After baseline measures were completed, participants were provided with a pedometer and randomly assigned (equal groups
random allocation through a computer-generated algorithm) to
one of three trial arms (ﬁgure 1): Web 1.0, Web 2.0 or
Logbook. The Web 1.0 group participated in the existing
10 000 Steps programme,34 designed to promote PA through
an online step log, a pedometer for monitoring PA, individual
self-monitoring features and online educational materials. The
10 000 Steps programme has been demonstrated to increase
short-term PA.35 36 Participants in the Web 2.0 group were
provided access to a website (WALK 2.0) designed speciﬁcally
for this trial. This website incorporated the core 10 000 Steps
features as well as Web 2.0 tools to promote user-to-user interaction. These Web 2.0 tools were based around social networking capabilities including befriending individual users to create
a ‘friend’ list, private messaging to other users, posting ‘status
updates’ on current activity which could be ‘liked’ or commented on by other users, an ‘activity stream’ consisting of the
most recent status updates from all users, participating in a
‘virtual walking group’ that contributed towards a monthly
step goal and user blogs. Participants in the Web 1.0 and Web
2.0 groups were emailed a link (URL) to their respective websites that allowed them to set up personal log-in details that
took them to their personal home page. Logbook group participants were provided with a paper-based logbook that contained the same key written messages available through the
other two intervention arms (eg, instruction on goal setting,
increasing PA opportunities. log activity). Participants were
able to access and use these interventions for the entire period
of the trial (ie, 18 months).
1434

Participants
Detailed sample characteristics have been previously reported.31
Brieﬂy, the 504 participants were 50.8±13.1 (mean±SD) years,
had a body mass index (BMI) of 29.3±6.0, were mostly women
(n=328, 65.1%) and had completed a certiﬁcate, diploma or
university degree (n=364, 72.2%).

Physical activity measure
PA was assessed using the ActiGraph GT3X activity monitor
during all waking hours over 7 days. Monitors were initialised
to collect triaxial acceleration data using 1-second epochs, and
data were aggregated to 60-second epochs using Actilife software 6.6.3. A customised Microsoft Excel macro was used to
provide daily measures of MVPA (>1951 counts/min)37 and
wear time, based on activity counts per minute. Non-wear time
was deﬁned as 60 min of consecutive zero counts, and included
a 2 min spike tolerance of 50 counts/min of movement. Valid
wear time was deﬁned as ≥10 hours on ≥5 days, within a 7-day
period.

Website usage, engagement, usability and internet
self-efﬁcacy
Data from each intervention website were used to collect information on a range of participant usage and engagement measures, including the total number of days a participant entered
steps in the step log per week and annotated the step log entries
with a comment. Google Analytics was used to estimate average
time spent on the website each week and average number of
visits per week. For comparability, all four measures were averaged relative to each participant’s assessment date, or date of
withdrawal from the trial. These metrics are commonly reported
in website interventions, and reﬂect participants’ engagement
and usage of intervention websites.35 36 Similar to previous
research,36 time until a participant’s ﬁrst occurrence of not
entering steps for a minimum of 2 weeks was used as a measure
of non-usage attrition,36 an indicator of website non-usage
attrition.
Website usability ratings were assessed at all follow-up points
with the reliable and valid System Usability Scale,38 39 a 10-item
scale assessing participant usability of a range of the interface
technologies (score from 0 to 100).
Internet self-efﬁcacy was assessed with the Internet
Self-Efﬁcacy Scale, which has been shown to have good reliability and internal consistency.40

Sample size and power analysis
Sample size was based on the primary outcome measure of
minutes of MVPA. A review of web-based PA interventions suggests that studies which do not include aspects of Web 2.0 had a
small effect on change in PA.25 Given the expected enhanced
effect of Web 2.0, this study was powered to detect a
small-to-moderate difference in MVPA between groups (Web
2.0, Web 1.0, Logbook) with 80% power at any given time
point. To achieve this, ∼120 participants per group were
required (α level of 0.05). The number of participants per
group was inﬂated by 40% (n=168 per group) to account for
expected participant dropout while retaining adequate power to
achieve study aims at 18 months (long-term follow-up).

Data analyses
Statistical analyses of change in PA were programmed using
Statistical Analysis Software (SAS) V.9.4 (SAS Institute, Cary,
North Carolina, USA). Analysis of website engagement and
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Figure 1 Flow of study protocol.

usage measures and internet self-efﬁcacy was conducted using
the Statistical Package for the Social Sciences (SPSS). Stata
V.14.1 was used to determine non-usage attrition from the
website data and analysis of non-usage attrition between groups.
Results are presented within each treatment group using means
and SDs for continuous variables, and counts or percentages for
categorical variables.
Primary analysis of endpoints was intention-to-treat, where
between-group differences in the change from baseline to
follow-up at 3, 12 and 18 months were assessed using linear
mixed models. Primary models included ﬁxed effects for treatment group (Logbook as referent), time (baseline as referent)
and the interaction between treatment group and time.
Between-subject heterogeneity was modelled with a subject-level
random intercept, and various forms of the residual correlation
structure were explored (compound symmetry, autoregressive,
unstructured). The decision of the residual correlation structure
was guided by inspecting correlations over time of the data.
Empirical SEs (Huber-White) were used for all analyses.
Potentially confounding variables (gender, age at baseline, BMI,
education, accelerometer wear time) were included in the model
Kolt GS, et al. Br J Sports Med 2017;51:1433–1440. doi:10.1136/bjsports-2016-096890

as a sensitivity analysis. Within-group changes from baseline,
and adjusted differences between treatment groups in change
from baseline, are presented with 95% CIs.
Independent t-tests were used to compare website usage and
engagement measures between Web 2.0 and Web 1.0 groups at
each time point, and internet self-efﬁcacy at baseline only. A
log-rank test was used to compare time from randomisation to
non-usage attrition between groups, and Kaplan-Meier estimates
of the survival distributions for time to non-usage attrition are
also plotted. Independent t-tests were used to compare average
System Usability Scale ratings between groups at 3 months only.

RESULTS
Table 1 shows baseline participant data. There were no statistically signiﬁcant differences between groups, except for BMI,
where the Web 2.0 group had a lower proportion of obese participants. There was also no signiﬁcant difference ( p=0.81) in
Internet Self-Efﬁcacy Scale scores between Web 1.0 (mean±
SD=5.14±1.43) and Web 2.0 (mean±SD=5.10±1.54).
Summary statistics for minutes/day of MVPA at each time
point are presented in table 2.
1435
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Table 1

Characteristics of participants at baseline

Variable
Gender
Male
Female
Age at baseline (years)
18–34
35–44
45–54
55–64
65 and over
Weekly household income ($A)
<$1000
$1000–$1999
$2000–$5000+
No response
Country of birth
Other
Australia
Highest education level
Higher education
Trade/diploma
School education
Body mass index (BMI) (kg/m2)
Underweight (<18.50)
Normal weight (18.50–24.99)
Overweight (25.00–29.99)
Obese (≥30.00)
Occupation
Professional
White collar
Blue collar
Other
No response
Speak language other than English
Yes
No

Web 2.0 (n=168)

Web 1.0 (n=165)

Logbook (n=171)

Total (n=504)

54 (32%)
114 (68%)

58 (35%)
107 (65%)

64 (37%
107 (63%)

176 (35%)
328 (65%)

22
37
41
41
27

(13%)
(22%)
(24%)
(24%)
(16%)

30
24
47
44
20

(18%)
(15%)
(28%)
(27%)
(12%)

20
29
49
43
30

(12%)
(17%)
(29%)
(25%)
(18%)

72 (14%)
90 (18%)
137 (27%)
128 (25%)
77 (15%)

50
43
52
23

(30%)
(26%)
(31%)
(14%)

46
44
49
26

(28%)
(27%)
(30%)
(16%)

44
59
49
19

(26%)
(35%)
(29%)
(11%)

140 (28%)
146 (29%)
150 (30%)
68 (13%)

33 (20%)
135 (80%)

31 (19%)
134 (81%)

42 (25%)
129 (75%)

106 (21%)
398 (79%)

57 (34%)
63 (38%)
48 (29%)

55 (33%)
61 (37%)
49 (30%)

59 (35%)
69 (40%)
43 (25%)

171 (34%)
193 (38%)
140 (28%)

3
52
60
53

(2%)
(31%)
(36%)
(32%)

3
28
64
70

(2%)
(17%)
(39%)
(42%)

0
36
55
80

(0%)
(21%)
(32%)
(47%)

6 (1%)
116 (23%)
179 (36%)
203 (40%)

54
36
8
14
56

(32%)
(21%)
(5%)
(8%)
(33%)

50
37
8
20
50

(30%)
(22%)
(5%)
(12%)
(30%)

55
29
15
19
53

(32%)
(17%)
(9%)
(11%)
(31%)

159 (32%)
102 (20%)
31 (6%)
53 (11%)
159 (32%)

28 (16%)
143 (84%)

75 (15%)
429 (85%)

19 (11%)
149 (89%)

28 (17%)
137 (83%)

Table 2 Summary of minutes per day of MVPA at each time point
Time
Baseline
n*
Mean (SD)
3 months
n*
Mean (SD)
12 months
n*
Mean (SD)
18 months
n*
Mean (SD)

Web 2.0 (n=168)

Web 1.0 (n=165)

Logbook (n=171)

157
23.16 (17.21)

154
25.77 (20.49)

154
23.20 (16.87)

131
29.66 (22.21)

115
25.64 (20.01)

127
28.27 (22.46)

87
28.56 (21.22)

85
31.76 (22.92)

102
28.53 (23.21)

71
28.41 (21.04)

73
33.38 (26.61)

78
28.47 (22.75)

*The number of participants who satisfied the wear-time criteria at each time point
(ie, at baseline, 465 of the 504 who were randomised had sufficient wear time to be
included in the analysis).
MVPA, moderate-to-vigorous physical activity.
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Table 3 provides a summary of the unadjusted and adjusted
changes over time within each group, and differences between
groups at each time point. The pattern of results was similar in
the unadjusted and adjusted analyses.
There were signiﬁcant group×time interactions in the
unadjusted ( p=0.0197) and adjusted ( p=0.0198) models, indicating that changes in MVPA from baseline over time differed
between groups. This appears to be primarily driven by the
between-group differences in change at 3 months post baseline
(ﬁgure 2 and table 3), where the Web 2.0 and Logbook groups
had signiﬁcantly greater increases in activity at 3 months post
baseline compared to the Web 1.0 group. At 3 months, there
were signiﬁcant changes in minutes of MVPA from baseline for
Web 2.0 (mean change=6.8 min/day, 95% CI 3.4 to 10.2) and
Logbook (mean change=4.8, 95% CI 1.8 to 7.7) groups. At
12 months post baseline, the change in MVPA remained stable
for Web 2.0 (mean change=3.8 min, 95% CI 0.5 to 7.0) and
Logbook (mean change=4.9, 95% CI 0.7 to 9.1) groups. At
12 months post baseline, the Web 1.0 group also demonstrated
signiﬁcant change from baseline (mean change=4.9, 95% CI
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Table 3 Analysis of minutes per day of MVPA (unadjusted and adjusted), results from the linear mixed effects model
Time
(months)

Unadjusted mean change from baseline (95% CI)

Unadjusted differences between groups in change from baseline
(95% CI)

Web 2.0

Web 1.0

Logbook

Web1.0–Web 2.0

Web 1.0–Logbook

Web 2.0–Logbook

3
12
18

6.8 (4.4 to 10.3)**
4.2 (1.0 to 7.3)**
3.0 (−0.8 to 6.8)

−0.4 (−4.0 to 3.1)
5.0 (0.6 to 9.4)*
5.8 (−0.3 to 11.9)

5.0 (2.0 to 8.0)**
5.1 (0.8 to 9.4)*
4.5 (−0.1 to 9.1)

−7.2 (−12.2 to −2.3)**
0.9 (−4.5 to 6.3)
2.8 (−4.4 to 9.9)

−5.5 (−10.2 to −0.8)*
−0.1 (−6.2 to 6.1)
1.3 (−6.4 to 8.9)

1.8 (−2.8 to 6.3)
−1.0 (−6.3 to 4.4)
−1.5 (−7.5 to 4.5)

‡Adjusted mean change from baseline (95% CI)
3
12
18

6.8 (3.4 to 10.2)**
3.8 (0.5 to 7.0)*
3.1 (−0.6 to 6.7)

−0.5 (−4.1 to 3.1)
4.9 (0.5 to 9.3)*
5.6 (−0.3 to 11.5)

4.8 (1.8 to 7.7)**
4.9 (0.7 to 9.1)*
4.6 (0.0 to 9.2)

‡Adjusted differences between groups in change from baseline
(95% CI)
−7.3 (−12.3 to −2.4)**
1.1 (−4.4 to 5.6)
2.5 (−4.5 to 9.5)

−5.3 (−9.9 to −0.6)*
0.0 (−6.2 to 6.1)
1.0 (−6.6 to 8.5)

2.1 (−2.4 to 6.5)
−1.2 (−6.5 to 4.2)
−1.5 (−7.5 to 4.4)

Group×time
p Value†
0.0197

Group×time
0.0198

*p<0.05, **p<0.01.
†The group×time interaction p value is an omnibus test assessing if there is a difference in the change from baseline between treatment groups at any follow-up time point.
‡Adjusted for gender, age at baseline, BMI, education and wear time.
MVPA, moderate-to-vigorous physical activity.

0.5 to 9.3). At 18 months, no signiﬁcant increases in MVPA, or
between-group differences in the change in activity, were
observed.
The Web 2.0 group had signiﬁcantly higher average number
of days per week with a step entry, average time per week on
the website and average number of website visits per week at 0–
3, 3–12 and 12–18 months compared with the Web 1.0 group
(table 4). The Web 2.0 group had a signiﬁcantly greater average
number of days per week with a step comment in comparison
with the Web 1.0 group at 0–3 months; however, this was no
longer statistically signiﬁcant at 3–12 and 12–18 months.
Non-usage attrition occurred in 85% and 80% of the Web
1.0 and Web 2.0 groups, respectively, with no signiﬁcant differences between groups in the time to non-usage attrition
(log-rank test p=0.3964, ﬁgure 3). Average System Usability
Scores were not signiﬁcantly different between Web 1.0
(mean=64.12, SD=10.21) and Web 2.0 (mean=63.91,
SD=10.20) groups at 3 months.

DISCUSSION
This study examined the effectiveness of a Web 2.0 website
compared with a Web 1.0 website and a paper-based logbook
for increasing PA. This study also investigated the effectiveness
of Web 2.0 features in engaging individuals in a PA promotion
website compared with those of a Web 1.0 website.

Changes in physical activity
Analyses showed that, in the short term (ie, 3 months), those in
the Web 2.0 group had a greater increase in MVPA than the
Web 1.0 group. At 12-month follow-up, however, there was no
difference between the Web 2.0 and Web 1.0 groups, with both
groups participating in signiﬁcantly higher levels of MVPA than
at baseline. There was no evidence for differences between
groups in changes from baseline at the longer term follow-up
(18 months).
Differences in MVPA between the Web 2.0 and Web 1.0 interventions in the short term partially support our ﬁrst hypothesis

Figure 2 Mean MVPA (min)
(95% CI) by intervention group. MVPA,
moderate-to-vigorous physical activity.
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Table 4 Comparison between groups on website usage and engagement measures
Group
Total
Variable

n

Web 1.0
Mean (SD)

Average days with a step entry/week (months)
0–3
332
4.44 (2.63)
3–12
297
2.98 (2.94)
12–18
213
2.52 (2.94)
Average time on website/week (seconds) (months)
0–3
332
551.83 (740.95)
3–12
297
214.43 (390.19)
12–18
213
138.24 (259.59)
Average number of website visits/week (months)
0–3
332
2.64 (2.66)
3–12
297
1.31 (1.97)
12–18
213
1.12 (1.87)
Average days with step comment/week (months)
0–3
332
0.31 (0.92)
3–12
297
0.13 (0.47)
12–18
213
0.04 (0.30)

n

Web 2.0
Mean (SD)

n

Mean (SD)

p Value

164
147
108

4.04 (2.83)
2.47 (2.86)
2.10 (2.88)

168
150
105

4.83 (2.37)
3.48 (2.95)
2.95 (2.95)

0.007
0.003
0.035

164
147
108

386.40 (371.80)
121.54 (219.39)
88.99 (214.08)

168
150
105

713.32 (948.75)
305.47 (488.29)
188.90 (291.74)

<0.001
<0.001
0.005

164
147
108

1.66 (1.92)
0.67 (1.37)
0.52 (1.13)

168
150
105

3.61 (2.92)
1.93 (2.26)
1.74 (2.25)

<0.001
<0.001
<0.001

164
147
108

0.19 (0.61)
0.08 (0.36)
0.06 (0.39)

168
150
105

0.43 (1.14)
0.19 (0.55)
0.03 (0.15)

0.015
0.056
0.492

that those in the Web 2.0 group would show higher levels of PA
than those in the less interactive Web 1.0 group. This, however,
did not hold for 12-month or 18-month follow-up. It could be
that the greater interactivity and engagement (demonstrated
through our ﬁndings) of Web 2.0 approaches is sufﬁcient to
engage participants and improve PA only in the short term, and
that the ‘novelty’ of this greater interactivity is insufﬁcient to
generate a longer term effect. That said, however, the level of
engagement was signiﬁcantly higher in Web 2.0 than Web 1.0
participants at all time points. It could be that the magnitude of
these differences was not great enough to have longer term
impacts. The literature shows only short-term gains in PA from
Web 1.0 interventions,20–22 with the suggestion that the more
static nature of such websites has not provided opportunity for
interactivity and engagement to levels that may be achieved
from Web 2.0 websites.24 These earlier ﬁndings do not support
those of the current study where the Web 1.0 group showed signiﬁcant gains at 12 months.
Another explanation for the lack of a statistically signiﬁcant
effect of the Web 2.0 intervention at 18 months is that RCTs

allow only for a very limited ‘community of interest’ (and one
not known to the participant) among which to interact and
share materials and content. This idea accords with the suggestion that the highly controlled nature of RCTs inhibits the
dynamic nature of testing online social networks, and that more
ecologically focussed research designs, that take into account
real-world conditions, are needed to advance this ﬁeld.41 This is
particularly important given that Web 2.0 interventions are
designed around giving users a greater sense of control over the
generation, modiﬁcation and sharing of website content.
Stronger results, and possibly better sustainability of treatment
effects, may have been found if participants were able to invite
their friends onto the website to participate in the intervention,
and if new people joined the website over time. A recent systematic review supports this notion and indicates that the majority
of intervention studies do not leverage well enough the participatory nature of user-generated content to enhance health
interventions.28
Of interest, was that the Logbook intervention, supported
by a pedometer to monitor and record PA, also led to
increased MVPA at 3 and 12 months. This was likely also
impacted by the accountability of participants through the
other assessments they were required to undertake. Previous
studies have also shown the effectiveness of print-based interventions to increase PA in physically inactive adults, with
such interventions demonstrated to be particularly effective in
maintaining PA in the longer term.13 Taking this into consideration, it would be interesting to test a web-based intervention supplemented by print-based material and pedometers to
identify whether effects could be enhanced or made more sustainable. A systematic review has also shown the effectiveness
of pedometers in increasing PA.42

Website usage, engagement and usability

Figure 3 Kaplan-Meier estimates of the survival distribution for time
to non-usage attrition.
1438

The second hypothesis of this study, that there would be signiﬁcantly higher engagement, usage and retention in the Web 2.0
than Web 1.0 group at 3-month, 12-month and 18-month
follow-ups, was supported. Compared with those in the Web
1.0 group, the Web 2.0 group reported higher frequency of
Kolt GS, et al. Br J Sports Med 2017;51:1433–1440. doi:10.1136/bjsports-2016-096890
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entering steps to the website, higher average number of visits to
the website and higher average time spent on the website. These
ﬁndings support those of earlier research that also found that
the greater interactivity of Web 2.0 approaches led to greater
engagement and usability in a range of health promotion interventions.43 44 It should be noted, that overall, a high proportion
of participants in both web-based groups reached the point of
non-usage attrition. This is not uncommon in internet-based
interventions,45 and has been suggested to be related to such interventions not being as highly ‘prescriptive’ as non-internet-based
interventions used in other trials. Rather, usage of the intervention
is at the discretion of the participant and the participant can opt
to discontinue usage very easily.

Strengths and limitations
Major strengths of the trial were its long-term follow-up (18
months), use of validated and objective outcomes, inclusion of
insufﬁciently active adults and comparison with an existing and
successful Web 1.0 intervention. An important limitation of this
study was the rapid pace at which web-based technologies
change. Within the context of a gold-standard RCT (with longterm follow-up), technologies engaged for the intervention at its
design stage may be different from those in common use by the
time the trial ends. A recent systematic review28 suggested that
study designs are needed that allow for the constantly and
rapidly changing information technology landscape. Designs
that allow for research and development to run concurrently
with prototype development would allow interventions and
their components to be evaluated in real time, and allow healthcare to keep pace with that of changing technologies. A further
limitation could be the lack of a true (ie, no treatment) control
group. That said, our main purpose was to compare the additional features of Web 2.0 technologies with those of an existing Web 1.0 intervention. Moreover, print-based materials have
proven effective, and thus form a strong basis to examine
whether more contemporary and less costly (when implemented
at large scale) web-based interventions are more effective. The
usability ratings of the websites, being slightly below average
System Usability Scores,46 may also be seen as a potential limitation to the trial, and may have inﬂuenced the observed changes
in PA.

CONCLUSION
The WALK 2.0 trial shows that, in comparison with a Web
1.0-based intervention, a more interactive Web 2.0-based intervention signiﬁcantly improved MVPA in the shorter term, but
that the effect was reduced in the long term. As well, a paperbased Logbook intervention was shown to be effective in
increasing MVPA in the shorter term. The trial also showed that
the Web 2.0 intervention led to greater engagement of participants in the short and longer term, and greater retention on the
website. Future research should focus on examining how this
greater engagement and retention can be harnessed to increase
PA levels in insufﬁciently active adults, and examining the speciﬁc elements of web-based interventions in greater detail to
establish their relative contributions to engagement and health
behaviour change. These ﬁndings also have relevance to sport
and exercise medicine practice, which has increasingly looked to
adding incidental or more general PA to rehabilitation-speciﬁc
exercise regimes. These ﬁndings provide evidence to practitioners around the various physical promotion approaches that
may be effective for their patients.
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What are the ﬁndings?
▸ A Web 2.0 physical activity promotion intervention (10 000
Steps programme plus interactive social networking features)
and a paper-based Logbook physical activity promotion
intervention improved physical activity levels better than a
Web 1.0 physical activity promotion intervention (10 000
Steps programme) at 3 months. No differences between
groups existed at 12 and 18 months.
▸ A Web 2.0 physical activity promotion intervention led to
greater website engagement than a Web 1.0 physical
activity promotion intervention in the short and longer term.
▸ A Web 2.0 physical activity promotion intervention led to
longer retention on the website than did a Web 1.0 physical
activity promotion intervention.

How might it impact on clinical practice in the future?
▸ More interactive Web-based interventions should be used by
sport and exercise medicine professionals to promote
physical activity.
▸ Sport and exercise medicine professionals can utilise
Web-based interventions to improve general physical activity
as an adjunct to rehabilitation-speciﬁc exercise regimes.
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