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Abstract

Background: There is a paucity of information in the scientific literature on the effectiveness of commercial weight loss
programs, including Web-based programs. The potential of Web-based weight loss programs has been acknowledged, but their
ability to achieve significant weight loss has not been proven.

Objective:  The objectives were to evaluate the weight change achieved within a large cohort of individuals enrolled in a
commercial Web-based weight loss program for 12 or 52 weeks and to describe participants’ program use in relation to weight
change.

Method: Participants enrolled in an Australian commercial Web-based weight loss program from August 15, 2007, through
May 31, 2008. Self-reported weekly weight records were used to determine weight change after 12- and 52-week subscriptions.
The primary analysi s estimated weight change using generalized linear mixed models (GLMMs) for al participantswho subscribed
for 12 weeks and also for those who subscribed for 52 weeks. A sensitivity analysis was conducted using the last observation
carried forward (LOCF) method. Website use (ie, the number of days participants logged on, made food or exercise entries to
the Web-based diary, or posted to the discussion forum) was described from program enrollment to 12 and 52 weeks, and
differencesin website use by percentage weight change category were tested using Kruskal-Wallistest for equality of populations.

Results: Participants (n = 9599) had a mean (standard deviation [SD]) age of 35.7 (9.5) years and were predominantly female
(86% or 8279/9599) and obese (61% or 5866/9599). Results from the primary GLMM analysisincluding all enrollees found the
mean percentage weight change was —6.2% among 12-week subscribers (n = 6943) and —6.9% among 52-week subscribers (n =
2656). Sensitivity analysisusing LOCF reveal ed an average weight change of —3.0% and —3.5% after 12 and 52 weeks respectively.
The use of all website features increased significantly (P < .01) as percentage weight change improved.

Conclusions: The weight loss achieved by 12- and 52-week subscribers of a commercial Web-based weight loss program is
likely to be in the range of the primary and sensitivity analysis results. While this suggests that, on average, clinically important
weight loss may be achieved, further research is required to evaluate the efficacy of this commercial Web-based weight loss
program prospectively using objective measures. The potential association between greater website use and increased weight
loss also requires further evaluation, as strategies to improve participants’ use of Web-based program features may be required.
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Introduction

As the prevalence of overweight and obesity among adults
continues to increase across the world [1], the need for
cost-effective programsthat achieve clinically important weight
loss and have a broad reach are urgently needed. However, at
this time there is no universally effective method of weight
management that assures|ong-term maintenance of lost weight
[2,3]. Despite this, many overweight and obese men (44%) and
women (65%) report trying to lose weight [4], and many of
these individuals join commercia weight loss programs[5].

Themost recent systematic review of major commercia weight
loss programs concluded that there was inadequate evidence to
recommend their use[5], and that further randomized controlled
trials (RCT) were required to provide evidence to support or
refute the use of commercial weight loss programs[5]. Although
controlled trialsare essential to demonstrate efficacy, the results
of these trials may not aways be generalizable to typical
enrollees of commercial programs. Therefore, studies evaluating
outcomes for fee-paying commercia weight loss program
participants can establish the nature of consumer engagement
and the degree of weight loss that can be expected after specific
periods of enrollment [6].

Commercial weight loss program providers commonly offer
Web-based versions of their programs. Recent systematic
reviews of Web-based weight |ossinterventions have highlighted
the potential of these programs to achieve significant weight
loss [7-10]. However, only one commercial Web-based weight
loss program (ie, eDiets) has undergone rigorous testing within
two RCTs, conducted in 2004 and 2007 [11,12]. Thefirst RCT
found that after 12 months, participantsin the program achieved
significantly less weight loss compared with participants given
a self-help manual, [11]. The second RCT compared eDiets
with astructured behavioral Web-based program and found that
participants in the behavioral program achieved significantly
greater weight loss compared with those participants randomized
to eDiets after 12 months [12]. Therefore, further research is
required to evaluate the weight change achieved from
participation in commercial Web-based weight loss programs.

A 2010 systematic review of Web-based weight loss
interventions found that greater weight loss is likely to be
associated with increased use of Web-based program features
[9]. Thisis consistent with the results of the majority of studies
investigating the associ ation between intervention exposure and
outcomes, that is, greater use of program components within
Web-based interventions is associated with greater weight loss
or better weight loss maintenance. Program componentsinclude
log-ins [12-20], self-monitoring of weight, diet and/or exercise
[11,12,18,20-25], attendance at online meetings or chat ons
[12,22,25], forum posts [12,22], viewing online lessons [21],
aswell asoverall websiteuse[26]. Therefore, avital component
of achieving successful weight outcomes through Web-based
weight loss interventions appears to be their ability to engage
participants. However, we have limited knowledge of whether
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the association between website use and weight loss holds true
for fee-paying members of commercial Web-based programs.

Therefore, the primary aim of this study was to describe the
weight loss achieved by a cohort of enrollees of a commercial
Web-based weight loss program among participants who
subscribed to the program for 12 or 52 weeks. The secondary
aim wasto describe participants’ use of the Web-based program
overall and by percentage weight loss category and to determine
if website use differed by percentage weight loss category.

Methods

Participantsand Design

Participants were eligible for inclusion in the study if they paid
for asubscription to the program from August 15, 2007, through
May 31, 2008. To join the program, participants must have been
18 to 75 years of age and have had a body mass index (BMI)

greater than or equal to 22 kg/m? based on self-reported height
and weight. When participants enrolled, they purchased a
subscription plan of 4-, 12-, 16- or 52-weeks duration. In
2007-2008, a subscription cost A$16.50 to A$79.95 per month
dependant on the number of months a participant subscribed.
Participants could not unsubscribe from their selected plan until
the subscription timeframe had elapsed unless they had special
circumstances that prevented them from completing their
subscription (eg, pregnancy or financial difficulties). This study
included participants who subscribed for the most popular
durations of 12- or 52-weeks. Data related to free or
non-consecutive subscriptions (> 7 days apart) were also
excluded.

Characteristics of the full cohort [27] and the subgroup who
subscribed for periods of 12 and 52 weeks [28] have been
previously published.

The Commercial Web-Based Weight L oss Program

In 2007-2008, SP Health Co Pty Ltd (Sydney, Australia) offered
a Web-based weight loss platform that was commercialy
available in Australia as The Biggest Loser Club
(www.biggestl oserclub.com.au). It was promoted as a 12-week
program, but participants could choose to subscribe for longer
to assist with further weight loss and/or maintenance. The
self-directed program incorporated evidence-based weight
management strategies and aligned with key elements of social
cognitive theory [29]. Participants set a goal weight and were
encouraged to work towardsthistarget in “mini goals’ (eg, 5kg
or 5%). Participants were encouraged to self-monitor by
reporting their weight or other body measurements via the
website or short message service (SMS) and could view graphs
and charts detailing their progress over time (eg, weight and
waist circumference change). Participants were encouraged to
weigh in once per week and received weekly reminders to do
soviaemail or SMSduringtheinitial 12-week program. A daily
energy intake target was set based on the participant’'s sex,
weight, height, and physical activity level to facilitate either a
weight loss of 0.5 kg to 1 kg per week or maintain current
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weight. Participants were encouraged to self-monitor their
dietary intake and exercise using an online diary that cal culated
daily energy intake and expenditure. Onlineinformation in the
form of weekly tutorials, fact sheets, meal, and exercise plans
and weekly challengeswere provided during theinitial 12-week
program. After 12-weeks, participants continued to receive
weekly Web-based tutorials. Participants were also prompted
to access the online information via a weekly email. Social
support was available via a discussion board to communicate
with other members.

Data Collection

All data were collected by SP Health Co, provided to the
researcher in deidentified form, and included enrollment survey
responses (anthropometric measures, ie, weight and height, and
demographics, ie, age, gender, and postcode), subscription data
(date of enrollment, date membership ceased, and subscription
plans held), website use (date of log-in, onlinefood and exercise
diary entries, and posts to the discussion forum), and
self-reported weight records (date of record and weight
recorded). Ethics approval for the study was obtained from the
University of Newcastle Human Research Ethics Committee.

M easures

Participants’ characteristics were captured from the enrollment
survey. Self-reported height and weight were used to calculate
BMI (weight in kg/height in m?), which was categorized as
healthy, overweight, or obese using the World Health
Organization's (WHO) BMI classification [30]. Reported
postcodes were assigned an Index of Relative Socioeconomic
Advantage and Disadvantage (IRSAD) tertile (ranked from 1
= disadvantage to 10 = advantaged) [31] as an indicator of
socioeconomic status, as well as an Accessibility/Remoteness
Index of Australia (ARIA) [32] to classify residential level of
remoteness.

Data relating to the subscription plans participants held were
used to determine whether participants enrolled for 12 or 52
weeks. The date of enrollment and the date that membership
ceased were used to caculate the number of days each
participant was a member of the program and, therefore, how
many participants cancelled their subscription. The self-reported
weight recordswere used to describe the number of peoplewho
weighed in each week. The self-reported weights (in kilograms)
were used to determine the weight change achieved. The total
number of days per week each of the website features (log-ins,
food diary entries, exercisediary entries, and forum posts) were
used was cal culated to describe overall website use.

Data Analysis

Data analysis was undertaken using Stata 11.0 (StataCorp,
College Station, Texas, USA), with P values less than .01
considered statisticaly significant. Descriptive statistics are
described as means and standard deviations (SDs) for normally
distributed continuous variables, medians and interquartile
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ranges (IQR) for nonnormal continuous data, and percentages
for categorical variables.

Absolute and percentage weight change were calculated from
enrollment to 12 weeks for participants who subscribed for 12
weeks and from enrollment to 52 weeks for participants who
subscribed for 52 weeks. The primary analysis, to determine
the weight change achieved by all program enrollees, was
conducted using generalized linear mixed models (GLMMs)
containing available self-reported weight records for all
participants. GLMM was used because this is the preferred
method for longitudinal data with missing values [33,34].
Baseline age, BMI, socioeconomic status, and remotenesswere
controlled for in the analyses as potential confounders.

A secondary sensitivity analysis was conducted to determine
the robustness of the results from the GLMM approach. This
analysis was required as GLMM are based on the assumption
that missing dataare missing at random, which many not bethe
case for data reported as part of a weight loss program.
Therefore, a sensitivity analysis was conducted by imputing
missing data for weight using the last observation carried
forward (LOCF) method.

Spearman’s rank correlations were calculated to explore
associations of weight change with website use. Thisincluded
the percentage weight change results from the LOCF analyses.
Participants were divided into four percentage weight loss
categories (weight gain, 0% to < 5% weight loss, 5% to < 10%
weight loss, and > 10% weight loss) based on the LOCF analysis
results. The median and IQR website use was described by
percentage weight loss group and differences between groups
investigated using Kruskal-Wallis test for equality of
populations.

Results

Participant Characteristics

Participant flow is reported in Figure 1. A total of 11,341
participants subscribed to the program from August 15, 2007,
through May 31, 2008. This study included 9599 participants;
6943 subscribed to the program for 12 weeks and 2656
subscribed for 52 weeks. Participant characteristicsat enrollment
have been described in detail elsewhere [27]. In summary,
participants had a mean (SD) age of 35.7 (9.5) years and were
predominantly female (86% or 8279/9599), obese (61% or
5866/9599), of moderate to high socioeconomic status (85% or
8022/9455 scored between 5 and 10 on IRSAD), and from major
cities in Austraia (75% or 7125/9456). Participants who
subscribed for 12 weekswere significantly younger (35.3 years
of agevs 36.7 yearsof age), had lower BMI (31.8 vs 35.8), were
of higher socioeconomic status (39.1% vs 32.8% IRSAD 9-10),
and were morelikely to livein mgjor cities of Australia (76.4%
Vs 72.7%), compared with 52-week subscribers. In addition,
3% (238/6943) of 12-week subscribers and 23% (605/2656) of
52-week subscribers cancelled their subscription during their
subscription period due to special circumstances.

JMed Internet Res 2011 | vol. 13 | iss. 4| e83 | p.3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Figure 1. Participant flow through the trial.
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The proportion of participants who self-reported their weight
each week declined substantially over time (Figure 2).
Therefore, the amount of missing weight data increased. For
both 12- and 52-week subscribers, the highest proportion of
participants self-reported their weight during week 2 (72% and
73%). For 12-week subscribers, only 11% (792/6943)
sdlf-reported their weight during their final week of the program

!

Enralled for 52 weeks
in = 2656)

(ie, 89% of participants weight datawas missing). For 52-week
subscribers, the decline in the number of participants
self-reporting their weight was continuous from week 2 (73%)
to week 32 (12%). However, after week 32, the percentage of
participants self-reporting a weight reached a plateau but
remained steady at 9% to 11% until 52 weeks. Therefore, 91%
(2412 /2656) of participants weight data was missing at week
52.

Figure 2. Percent of participants who weighed in per week for 12- and 52-week subscribers.
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Weight Change: Primary Analysis

Weight change results for 12- and 52-week subscribers are
shownin Table 1. The GLMM gave amean self-reported weight
reduction for 12-week subscribers of —5.6 kg (95% confidence
interval [CI] -5.8 kg to —5.5 kg) or —6.2% and included an
average of 5.2 weekly self-reported weight records per
participant. The mean self-reported weight change among
52-week subscribers was —8.4 kg (95% CI -9.0 kg to -7.8 kg)
or —6.9% from the GLMM. The analysis included an average
of 11.8 weekly self-reported weight records per participant.
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Weight Change: Sensitivity Analysis

The sensitivity analysis using L OCF gave a mean self-reported
weight loss of —2.6 kg (95% CI —-2.7 kg to —2.5 kg) or —3.0%,
and 21% (1479/6943) achieved greater than or equal to 5%
weight loss after 12 weeks (Table 1). The sensitivity analysis
using LOCF gave a mean self-reported weight change of —3.6
kg (95% CI -3.8 kg to —3.3 kg) or —3.5% from baseline to 52
weeks with 29% (777/2656) of participants achieving greater
than or equal to 5% weight loss from enrollment to 52 weeks
(Table 1).
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Table 1. Mean (95% Cl) weight change for a cohort of participants who subscribed to a commercial Web-based weight loss program for 12 or 52

weeks using GLMM and LOCF analyses

Cohort and Weight Change Measure

GLMM Anaysis*P LOCF Analysis®?

12-week subscribers (n = 6943)
Absolute weight change (95% Cl)
Percentage weight change (95% CI)
Per centage weight change category

Weight gain, n (%)
0% to < 5%, n (%)
5% to < 10%, n (%)
10% or more, n (%)

52-week subscribers (n = 2656)
Absolute weight change (95% Cl)
Percentage weight change (95% CI)
Per centage weight change category

Weight gain, n (%)
0% to < 5%, n (%)
5% to < 10%, n (%)

10% or more, n (%)

-5.6 kg (-5.8 kg to -5.5 kg)
-6.2% (-6.3% to —6.1%)

-2.6 kg (-2.7 kg to —2.5 kg)
-3.0% (—-3.0% to —2.9%)

423 (6.1%)
5041 (72.6%)
1206 (17.4%)
273 (3.9%)

-8.4kg (-9.0 kg to -7.8 kg)
-6.9% (-7.3% to —6.5%)

-3.6 kg (-3.8 kg to -3.3kg)
—-3.5% (-3.8% to —3.3%)

424 (16.0%)
1455 (54.8%)
475 (17.9%)
302 (11.4%)

8Difference from baseline to 12 and 52 weeks is statistically significant for all analyses (P < .001).

PControlled for bassline age, BMI, socioeconomic status, and remoteness

Website Use

Website use for 12- and 52-week subscribers is presented in
Table 2. To summarize, 12-week subscribers logged on to the
website a median of 13 days. They made food entries to the
Web-based diary a median of 7 days and exercise entries, a

median of 3 days. The median number of days that 12-week
subscribers posted to the discussion forum was zero. Among
52-week subscribers, the median number of days participants
logged onwas 21 days. They used the Web-based diary for food
entriesamedian of 8 daysand exercise entriesamedian 3 days,
with amedian of zero posts to the discussion forums.

Table 2. Description of 12- and 52-week subscribers’ use of the website features

12-Week Subscribers (n = 6943)

Participants Who Used Median (IQR)
the Feature, n (%)

52-Week Subscribers (n = 2656)

Participants Who Used  Median (IQR)
the Feature, n (%)

Log-ins 6682 (96.2%) 13 (6-26) 2576 (97.0%) 21 (7-56)
Food diary entries 5244 (75.5%) 7 (1-20) 1993 (75.0%) 8 (1-34)
Exercise diary entries 4686 (67.5%) 3(0-9) 1801 (67.8%) 3(0-15)
Posts to the discussion forum 860 (12.4%) 0(0-0) 1055 (39.7%) 0(0-0)

Website Use and Weight Change

For both 12- and 52-week subscribers, percentage weight change
was significantly positively correlated (P < .001) with the
number of days each website feature was used (Table 3). The
strongest correlations were found between the number of days
participants logged on and weight change for 12- and 52-week

http://www.jmir.org/2011/4/e83/

subscribers. The weakest correlationswere found between forum
posts and weight change in both subscription groups. The
strongest correlations were in the 12-week subscription group
for all website features except forum posts, where the correlation
between forum posts and weight change was stronger among
52-week subscribers.
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Table 3. Spearman correlations between website use and percentage weight change (kg) among 12- and 52-week subscribers

12-Week Subscribers (n = 6943)

ra

52-Week Subscribers (n = 2656)

ra

Log-ins -0.55
Food diary entries -0.39
Exercise diary entries -0.38
Forum posts -0.12

-0.43
-0.33
-0.33
-0.18

A|l are statistically significant (P < .001)

The median number of days participants used each website
featureincreased significantly (P < .001) by category of higher
percentage weight loss (Figure 3) for both 12- and 52-week
subscribers. Among 12-week subscribers, those who lost 10%
or more of their enrollment weight logged on a median of 34
days, made food entries to the Web-based diary 25 days, and
made exercise entries 12 days, whereas those who gained weight
logged on a median of 12 days, made food entries to the

Web-based diary 6 days, and made exercise entries 3 days. For
52-week subscribers, those who lost 10% or more of enrollment
weight logged on amedian of 81 days, made food entriesto the
Web-based diary 52 days, and made exercise entries 24 days
compared with those who gained weight, who had a median of
25 log-in days, used the Web-based food diary for food entries
amedian of 12 days, and made exercise entries for 5 days.

Figure 3. Median (IQR) days each website feature was used by 12- and 52-week subscribers by categories of percentage weight change.
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Discussion

The primary aim of this paper was to describe the weight loss
achieved by alarge cohort of participants who subscribed to a
commercia Web-based weight loss program for either 12 or 52
weeks. The study addresses an existing gap in the literature
[5,6] by reporting weight loss outcomes in a large naturalistic
cohort of commercia users of a\Web-based weight loss program
and its association with website feature usage. Thisstudy isone
of only a small humber of evaluations of commercial weight
loss program cohorts and only the second to employ a robust
statistical analysis as opposed to reporting results for program
completersonly. Totheauthors knowledge, it isthefirst cohort
study reporting outcomes from a large group of enrolleesin a
commercial Web-based program.

Weight L oss

Our primary analysisusing GLMM indicated that both 12- and
52-week subscribers achieved statistically significant weight
loss. Mean weight loss also exceeded the benchmark (> 5%)
for clinically important weight loss and improvement in
weight-related morbidity, particularly incidence of type 2
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diabetes mellitus [35,36]. Furthermore, 21% of 12-week
subscribers and 29% of 52-week subscribers achieved aweight
loss greater than or equal to 5%, based on the results from the
LOCF analysis.

However, the sensitivity analysis at both time points
demonstrated less weight loss compared with the GLMM.
GLMM assumes that any data missing from the model follow
the same trajectory as the included data (in this case weekly
weight change). As the average number of weekly weight
records included was low and most people self-reported their
weekly weight within the initial weeks of the program only, the
GLMM results may be biased toward those who self-reported
more weekly weights. It is likely that the participants who did
not enter their weights were the less successful participants.
Thisis supported by our previousfindingsthat participantswith
poor eating and activity habits were more likely to stop using
the program [28]. Furthermore, it is also likely that the rate of
weight loss during the initial weeks of the program was higher
compared with the later stages of the program; therefore, the
trajectory of the GLMM may aso be biased toward higher
self-reported weight loss. Therefore, the true weight loss
achieved by all participants at each time point is likely to be
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somewherein the range between the GLMM and L OCF results
(ie, —3.0% to —6.2% at 12 weeks and —3.5% to —6.9% at 52
weeks). Therefore, further research is required to confirm or
refute these findings prospectively and objectively in aclinical
research trial.

Results from the only two RCTs conducted using another
commercial Web-based weight loss program, eDiets, reported
a mean percentage weight change of —2.8% [12] and -1.1%
[11] after 12 months. Both eDiets and the commercial
Web-based program evaluated in this study included many of
the components that have been suggested as key elements of
successful Web-based weight management programs [37,38],
such as self-monitoring, feedback, and social support. However,
eDiets also included additional features not available in the
program evaluated in the current study, such as online meetings,
peer-mentoring [11,12], and face-to-face sessions with a
psychologist [11]. It was expected that these additional program
componentswould lead to greater weight change. However, the
mean weight change achieved in the current study was greater.
This is potentially due to the increased capabilities of the
Internet since the first study was conducted and/or differences
in study design. So, although both programs provided similar
features, those in the current study may potentially have been
more engaging, easier, and/or faster for participants to use,
reducing the burden to adhere.

Website Use and Weight L oss

The second aim of the paper was to describe participants’ use
of the Web-based program and its features and to determine if
website use was associated with degree of weight loss.

The study demonstrated a significant positive correlation
between the number of times each website feature was used and
weight change. Therefore, the results support previous research
[9] suggesting that ongoing engagement with Web-based weight
loss programs may enhance weight lossin thelong-term. Given
thisassociation, strategies are required to encourage participants
to use Web-based weight loss programs consistently to ensure
that the majority of participants are given the opportunity to
achieve clinically important weight loss.

However, at the group level, the average use of the commercial
Web-based weight management program features appears to
below and inconsistent. The majority of subscriberslog on and
try the Web-based diary at least once; however, engagement
decreases quite fast. Thisis demonstrated by the initial decline
in weekly self-reported weight records over time for both 12-
and 52-week subscribers and is consistent with other public
health interventions delivered via the Internet, where usage
declines after theinitial weeks of the intervention [39].

As this commercial Web-based weight loss program is
self-directed, the intensity or frequency of website use is not
prescribed. Therefore, this study provides valuable data and
insight into what level of website use may befeasibleand, more
importantly, what level is required to be effective in achieving
weight changein acommercial setting. Interestingly, participants
who achieved significant weight loss did not use the website
unrealistically or excessively. For example, those who achieved
greater than or equal to 10% weight loss from baseline to 12
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weeks logged on approximately 40% of the possible days (34
days out of 84) and used the Web-based diary 30% of possible
days (25 daysout of 84). Thesefindings suggest that devel oping
program targets for weekly or monthly website use and for
specific program features may increase usage and enhance
weight loss, thusfacilitating achievement of participants weight
loss goals. However, to identify optimal exposureto the website
overall, as well as individual website features, further
investigation of the differencesin use at different stages of the
program and its association with weight loss is required. For
example, this study demonstrates that participantswho achieved
greater than or equal to 10% weight loss from baseline to 12
weeks logged on approximately 40% of the possible days (34
days out of 84), whereas those who achieved the same
percentage weight change from baseline to 52 weekslogged on
approximately 22% of the days (81/365). Therefore, further
research is needed to investigate the relationship between
patterns of website use over time and the weight loss achieved
at different time points.

Limitations

There are several important considerations when interpreting
the weight change results. First, the weight change results are
based on self-report, and weight is commonly underreported
[40]. However, self-reported weight recorded by participants
of a Web-based weight loss program has been found to be
accurate compared with measured weight [41]. Second, anotable
number of weekly weight records were missing, as the weight
data was entered voluntarily by participants as part of their
program participation and many participants failed to do this.
To address this, statistical analyses were conducted using
GLMM. GLMMsare among the most robust statistical methods
avalable as these models are less influenced by the bias
introduced because of missing data. Additionally, alarge number
of individual weekly weight records were included in each
analysis (31,228 and 36,339) allowing the analyses to be
strongly powered. Therefore, the results from the statistical
analysis provide us with an indication of the weight loss
achieved by a cohort of enrollees of a commercial Web-based
weight loss program. However, due to the low level of website
use and, therefore, the very small number of participants still
self-reporting their weight at the end of their subscription period,
further research is required to confirm or refute these findings
and to identify ways to increase participant engagement with
the program

The website use data and the reported associ ations with weight
change also have some limitations to be noted. First, the study
did not consider use of all website features as these data were
not available at thetime of the study. Additional data concerning
the use of all features (eg, weekly tutorials), as well as more
detailed data on the reported features (eg, whether participants
read the forum posts) would help to better understand
participants’ engagement with the website and the relationship
between weight loss and website use. Second, the analysis to
determine if greater website use was associated with enhanced
weight loss relied on the results of the LOCF analysis. As
previously stated, the true weight loss achieved by all
participantsislikely to be somewhere in the range between the
GLMM and LOCF results. Third, although an association
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between website use and weight |oss was demonstrated, alarge
number of other factors may have influenced participants
website use and/or weight loss (eg, self motivation, intention
to change, and other weight loss strategies) that were not
evaluated in this study. Therefore, the association between
website use and weight loss must also be confirmed
prospectively in an objective manner.
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of commercial program users. The weight loss achieved by 12-
and 52-week subscribers of a commercial Web-based weight
loss program is likely to be in the range of the primary and
sensitivity analysis results. This suggests that, on average,
clinically important weight loss may be achieved. Thefindings
support the need for further research to eval uate the efficacy of
Web-based weight loss programs and to assist in the

development of strategiesto increase participants’ ongoing use

Conclusion of Web-based program features.

In summary, this research provides important data on an
undereval uated weight loss program medium in alarge number

Acknowledgments

We acknowledge the work of Ben Noblet in retrieving the data, Anna Crook and Penel ope Jones from SP Health for assistance
with managing the data set, and Patrick McElduff for assistance with design and implementation of the statistical analyses. MJ
Neve was funded by an Australian Postgraduate Award scholarship and a scholarship top-up from SP Health Co Pty Ltd. CE
Collins is supported by an Australian National Health and Medical Research Council Career Development Award research
fellowship.

Conflicts of Interest

MJ Neve received a postgraduate scholarship top-up from SP Health Co. CE Collins has been a consultant dietitian to SP Health
Co. PIMorgan and CE Caollins hold an Australian Research Council (ARC) Linkage project grant that is evaluating aweight loss
program with SP Health Co.

References

1.  Ogden CL, Yanovski SZ, Carroll MD, Flegal KM. The epidemiology of obesity. Gastroenterology 2007
May;132(6):2087-2102. [doi: 10.1053/j.gastro.2007.03.052] [Medline: 17498505]

2. Wadden TA, Crerand CE, Brock J. Behavioral treatment of obesity. Psychiatr Clin North Am 2005 Mar;28(1):151-70, ix.
[doi: 10.1016/j.psc.2004.09.008] [Medline: 15733617]

3. LewyRL, Finch EA, Crowell MD, Talley NJ, Jeffery RW. Behavioral intervention for the treatment of obesity: strategies
and effectiveness data. Am JGastroenterol 2007 Oct;102(10):2314-2321. [doi: 10.1111/].1572-0241.2007.01342.x] [Medline:
17561967]

4.  AndreyevaT, Long MW, Henderson KE, Grode GM. Trying to lose weight: diet strategies among Americanswith overweight
or obesity in 1996 and 2003. J Am Diet Assoc 2010 Apr;110(4):535-542. [doi: 10.1016/j.jada.2009.12.029] [Medline:
20338279]

5. Tsai AG, Wadden TA. Systematic review: an evaluation of major commercia weight loss programsin the United States.
Ann Intern Med 2005 Jan 4;142(1):56-66. [Medline: 15630109]

6. WombleLG, Wang SS, Wadden TA. Commercial and self-help weight loss programs. In: Wadden TA, Stunkard AJ, editors.
Handbook of Obesity Treatment. New York, NY: The Guilford Press; 2002.

7. Weinstein PK. A review of weight loss programs delivered viathe Internet. J Cardiovasc Nurs 2006;21(4):251-8; quiz 259.
[Medline: 16823276]

8.  Saperstein SL, Atkinson NL, Gold RS. Theimpact of Internet use for weight loss. Obes Rev 2007 Sep;8(5):459-465. [doi:
10.1111/j.1467-789X.2007.00374.x] [Medline: 17716303

9. NeveM, Morgan PJ, Jones PR, Collins CE. Effectiveness of web-based interventions in achieving weight loss and weight
loss maintenancein overweight and obese adults: asystematic review with meta-analysis. Obes Rev 2010 Apr; 11(4):306-321.
[doi: 10.1111/j.1467-789X.2009.00646.x] [Medline: 19754633]

10. AremH, Irwin M. A review of web-based weight loss interventions in adults. Obes Rev 2011 May;12(5):e236-e243. [doi:
10.1111/j.1467-789X.2010.00787.x] [Medline: 20804523]

11. Womble LG, Wadden TA, McGuckin BG, Sargent SL, Rothman RA, Krauthamer-Ewing ES. A randomized controlled
trial of acommercial internet weight loss program. Obes Res 2004 Jun;12(6):1011-1018. [doi: 10.1038/0by.2004.124]
[Medline: 15229342]

12. Gold BC, Burke S, Pintauro S, Buzzell P, Harvey-Berino J. Weight loss on the web: A pilot study comparing a structured
behavioral intervention to acommercial program. Obesity (Silver Spring) 2007 Jan;15(1):155-164 [FREE Full text] [doi:
10.1038/0by.2007.520] [Medline: 17228043]

13. Bennett GG, Herring SJ, Puleo E, Stein EK, Emmons KM, Gillman MW. Web-based weight lossin primary care: a
randomized controlled trial. Obesity (Silver Spring) 2010 Feb;18(2):308-313 [FREE Full text] [doi: 10.1038/0by.2009.242]
[Medline: 19696764]

http://www.jmir.org/2011/4/e83/ JMed Internet Res 2011 | vol. 13 | iss. 4| e83 | p.8

(page number not for citation purposes)


http://dx.doi.org/10.1053/j.gastro.2007.03.052
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17498505&dopt=Abstract
http://dx.doi.org/10.1016/j.psc.2004.09.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15733617&dopt=Abstract
http://dx.doi.org/10.1111/j.1572-0241.2007.01342.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17561967&dopt=Abstract
http://dx.doi.org/10.1016/j.jada.2009.12.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20338279&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15630109&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16823276&dopt=Abstract
http://dx.doi.org/10.1111/j.1467-789X.2007.00374.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17716303&dopt=Abstract
http://dx.doi.org/10.1111/j.1467-789X.2009.00646.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19754633&dopt=Abstract
http://dx.doi.org/10.1111/j.1467-789X.2010.00787.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20804523&dopt=Abstract
http://dx.doi.org/10.1038/oby.2004.124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15229342&dopt=Abstract
http://dx.doi.org/10.1038/oby.2007.520
http://dx.doi.org/10.1038/oby.2007.520
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17228043&dopt=Abstract
http://dx.doi.org/10.1038/oby.2009.242
http://dx.doi.org/10.1038/oby.2009.242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19696764&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Neveet d

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

Cusder EC, TeixeiraPJ, Going SB, Houtkooper LB, MetcalfeLL, Blew RM, et al. Maintenance of weight lossin overweight
middle-aged women through the Internet. Obesity (Silver Spring) 2008 May;16(5):1052-1060 [FREE Full text] [doi:
10.1038/0by.2008.19] [Medline: 18309301]

McConnon A, Kirk SF, Cockroft JE, Harvey EL, Greenwood DC, Thomas JD, et a. The Internet for weight control in an
obese sample: results of arandomised controlled trial. BMC Health Serv Res 2007;7:206 [FREE Full text] [doi:
10.1186/1472-6963-7-206] [Medline: 18093289]

Petersen R, Sill S, Lu C, Young J, Edington DW. Effectiveness of employee internet-based weight management program.
J Occup Environ Med 2008 Feb;50(2):163-171. [doi: 10.1097/JOM.0b013e31815c6¢f6] [Medline: 18301173]

Tate DF, Jackvony EH, Wing RR. Effects of Internet behavioral counseling on weight lossin adults at risk for type 2
diabetes: arandomized trial. JAMA 2003 Apr 9;289(14):1833-1836 [FREE Full text] [doi: 10.1001/jama.289.14.1833]
[Medline: 12684363]

Tate DF, Jackvony EH, Wing RR. A randomized trial comparing human e-mail counseling, computer-automated tailored
counseling, and no counseling in an Internet weight loss program. Arch Intern Med 2006;166(15):1620-1625 [FREE Full
text] [doi: 10.1001/archinte.166.15.1620] [Medline: 16908795]

Tate DF, Wing RR, Winett RA. Using Internet technology to deliver a behavioral weight loss program. JAMA 2001 Mar
7,285(9):1172-1177 [FREE Full text] [Medline: 11231746]

Jonasson J, Linné Y, Neovius M, Rossner S. An Internet-based weight loss programme -- afeasibility study with preliminary
results from 4209 completers. Scand J Public Health 2009 Jan;37(1):75-82. [doi: 10.1177/1403494807085066] [Medline:
18684784]

Wing RR, Crane MM, Thomas JG, Kumar R, Weinberg B. Improving weight loss outcomes of community interventions
by incorporating behavioral strategies. Am JPublic Health 2010 Dec;100(12):2513-2519. [doi: 10.2105/AJPH.2009.183616)]
[Medline: 20966375]

Webber KH, Tate DF, Michael Bowling J. A randomized comparison of two motivationally enhanced Internet behavioral
weight loss programs. Behav Res Ther 2008 Sep;46(9):1090-1095. [doi: 10.1016/j.brat.2008.06.008] [Medline: 18675402]
Polzien KM, Jakicic JM, Tate DF, Otto AD. The efficacy of atechnology-based system in a short-term behavioral weight
lossintervention. Obesity (Silver Spring) 2007 Apr;15(4):825-830 [ FREE Full text] [doi: 10.1038/0by.2007.584] [Medline:
17426316]

Morgan PJ, Lubans DR, Collins CE, Warren JM, Callister R. The SHED-IT randomized controlled trial: evaluation of an
Internet-based weight-loss program for men. Obesity (Silver Spring) 2009 Nov;17(11):2025-2032 [EREE Full text] [doi:
10.1038/0by.2009.85] [Medline: 19343018]

Harvey-Berino J, Pintauro S, Buzzell P, Gold EC. Effect of internet support on the long-term maintenance of weight loss.
Obes Res 2004 Feb;12(2):320-329. [doi: 10.1038/0by.2004.40] [Medline: 14981225]

Funk KL, Stevens VJ, Appel LJ, Bauck A, Brantley PJ, Champagne CM, et a. Associations of internet website use with
weight changein along-term weight loss maintenance program. JMed Internet Res 2010;12(3):€29 [ FREE Full text] [doi:
10.2196/jmir.1504] [Medline: 20663751]

Neve MJ, Morgan PJ, Collins CE. Participant characteristics and reach of a commercial web-based weight loss program.
Nutrition & Dietetics 2010;67(4):267-274. [doi: 10.1111/j.1747-0080.2010.01474.X]

Neve MJ, Collins CE, Morgan PJ. Dropout, nonusage attrition, and pretreatment predictors of nonusage attrition in a
commercia Web-based weight loss program. JMed Internet Res 2010;12(4):e69 [ FREE Full text] [doi: 10.2196/jmir.1640]
[Medline: 21156470]

Bandura A. Socia Foundations of Thought and Action: A Social Cognitive Theory. Englewood Cliffs, NJ: Prentice-Hall;
1986.

World Health Organization. Obesity: preventing and managing the global epidemic. Report of a WHO consultation. World
Health Organ Tech Rep Ser 2000;894:i-xii, 1. [Medline: 11234459]

Australian Bureau of Statistics. Information Paper: An Introduction to Socio-Economic Indexes for Areas (SEIFA). 2006.
URL: http://www.abs.gov.au/ausstats/abs@.nsf/mf/2039.0/ [accessed 2011-09-21] [WebCite Cache ID 62Nk9hkLt ]
Australian Bureau of Statistics. Australian Standard Geographical Classification (ASGC). Canberra, Australia: Australian
Bureau of Statistics; 2008.

Chakraborty H, Gu H. A mixed model approach for intent-to-treat analysisinlongitudinal clinical trialswith missing values.
Research Triangle Park, NC: RTI Press; 2009 Mar. URL : http://www.rti.org/pubs/mr-0009-0904-chakraborty.pdf [accessed
2011-09-21] [WebCite Cache ID 61rAwCAPX]

Mallinckrodt CH, Watkin JG, Molenberghs G, Carroll RJ. Choice of the primary analysisin longitudinal clinical trials.
Pharmaceutical Statistics 2004;3(3):161-169. [doi: 10.1002/pst.124]

National Health and Medical Research Council. Clinical Practice Guidelinesfor the Management of Overweight and Obesity
in Adults. Canberra, Australia: National Health and Medical Research Council; 2003. URL: http://www.health.gov.au/

internet/main/publishing.nsf/Content/7A F116A FD4E2EE3D CA 256F190003B91D/$File/adults.pdf [accessed 2011-09-25]
[WebCite Cache ID 61xjmOI8&d]

http://www.jmir.org/2011/4/e83/ JMed Internet Res 2011 | vol. 13 | iss. 4| e83 | p.9

(page number not for citation purposes)


http://dx.doi.org/10.1038/oby.2008.19
http://dx.doi.org/10.1038/oby.2008.19
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18309301&dopt=Abstract
http://www.biomedcentral.com/1472-6963/7/206
http://dx.doi.org/10.1186/1472-6963-7-206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18093289&dopt=Abstract
http://dx.doi.org/10.1097/JOM.0b013e31815c6cf6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18301173&dopt=Abstract
http://jama.ama-assn.org/cgi/pmidlookup?view=long&pmid=12684363
http://dx.doi.org/10.1001/jama.289.14.1833
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12684363&dopt=Abstract
http://archinte.ama-assn.org/cgi/pmidlookup?view=long&pmid=16908795
http://archinte.ama-assn.org/cgi/pmidlookup?view=long&pmid=16908795
http://dx.doi.org/10.1001/archinte.166.15.1620
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16908795&dopt=Abstract
http://jama.ama-assn.org/cgi/pmidlookup?view=long&pmid=11231746
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11231746&dopt=Abstract
http://dx.doi.org/10.1177/1403494807085066
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18684784&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2009.183616
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20966375&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2008.06.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18675402&dopt=Abstract
http://dx.doi.org/10.1038/oby.2007.584
http://dx.doi.org/10.1038/oby.2007.584
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17426316&dopt=Abstract
http://dx.doi.org/10.1038/oby.2009.85
http://dx.doi.org/10.1038/oby.2009.85
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19343018&dopt=Abstract
http://dx.doi.org/10.1038/oby.2004.40
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14981225&dopt=Abstract
http://www.jmir.org/2010/3/e29/
http://dx.doi.org/10.2196/jmir.1504
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20663751&dopt=Abstract
http://dx.doi.org/10.1111/j.1747-0080.2010.01474.x
http://www.jmir.org/2010/4/e69/
http://dx.doi.org/10.2196/jmir.1640
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21156470&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11234459&dopt=Abstract
http://www.abs.gov.au/ausstats/abs@.nsf/mf/2039.0/
http://www.webcitation.org/ 62Nk9hkLt
http://www.rti.org/pubs/mr-0009-0904-chakraborty.pdf
http://www.webcitation.org/61rAwC4PX
http://dx.doi.org/10.1002/pst.124
http://www.health.gov.au/internet/main/publishing.nsf/Content/7AF116AFD4E2EE3DCA256F190003B91D/$File/adults.pdf
http://www.health.gov.au/internet/main/publishing.nsf/Content/7AF116AFD4E2EE3DCA256F190003B91D/$File/adults.pdf
http://www.webcitation.org/61xjmOI8d
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Neveet d

36.

37.

38.

39.

40.

41.

Knowler WC, Barrett-Connor E, Fowler SE, Hamman RF, Lachin JM, Walker EA, Diabetes Prevention Program Research
Group. Reduction in the incidence of type 2 diabetes with lifestyle intervention or metformin. N Engl JMed 2002 Feb
7,346(6):393-403 [FREE Full text] [doi: 10.1056/NEJM0a012512] [Medline: 11832527]

Khaylis A, Yiadas T, Bergstrom J, Gore-Felton C. A review of efficacious technology-based wei ght-loss interventions:
five key components. Telemed J E Health 2010 Nov;16(9):931-938. [doi: 10.1089/tmj.2010.0065] [Medline: 21091286]
Bendey RJ, Brusk JJ, Rivas J. Key principlesin internet-based weight management systems. Am J Health Behav
2010;34(2):206-213. [Medline: 19814600]

Glasgow RE. eHealth evaluation and dissemination research. Am J Prev Med 2007 May;32(5 Suppl):S119-S126. [doi:
10.1016/j.amepre.2007.01.023] [Medline: 17466816]

Gorber SC, Tremblay M, Moher D, Gorber B. A comparison of direct vs. self-report measures for assessing height, weight
and body mass index: a systematic review. Obes Rev 2007 Jul;8(4):307-326. [doi: 10.1111/].1467-789X.2007.00347.X]
[Medline: 17578381]

Harvey-Berino J, Krukowski RA, Buzzell B, Ogden D, Skelly J, West DS. The accuracy of weight reported in a web-based
obesity treatment program. Telemed J E Health 2011 Sep 1. [doi: 10.1089/tmj.2011.0032] [Medline: 21882997]

Abbreviations

ARIA: Accessibility/Remoteness Index of Australia

BM1: body mass index

Cl: confidence interval

GLMM: generalized linear mixed model

ISRAD: Index of Relative Socioeconomic Advantage and Disadvantage
|QR: interquartile range

L OCF: last observation carried forward

Edited by G Eysenbach; submitted 14.02.11; peer-reviewed by K Funk, S Robroek; comments to author 25.04.11; revised version
received 20.06.11; accepted 24.06.11; published 12.10.11

Please cite as:

Neve M, Morgan PJ, Collins CE

Weight Change in a Commercial Web-Based Weight Loss Program and its Association With Website Use: Cohort Sudy
J Med Internet Res 2011;13(4):e83

URL: http://www.jmir.org/2011/4/e83/

doi:10.2196/jmir.1756
PMID: 21993231

©Melinda Neve, Philip J Morgan, Clare E Collins. Originaly published in the Journa of Medical Internet Research
(http://lwww.jmir.org), 12.10.2011. Thisisan open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete
bibliographic information, alink to the original publication on http://www.jmir.org/, aswell asthis copyright and licenseinformation
must be included.

http://www.jmir.org/2011/4/e83/ JMed Internet Res 2011 | vol. 13 | iss. 4 | 83 | p.10

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1056/NEJMoa012512
http://dx.doi.org/10.1056/NEJMoa012512
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11832527&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2010.0065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21091286&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19814600&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2007.01.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17466816&dopt=Abstract
http://dx.doi.org/10.1111/j.1467-789X.2007.00347.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17578381&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2011.0032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21882997&dopt=Abstract
http://www.jmir.org/2011/4/e83/
http://dx.doi.org/10.2196/jmir.1756
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21993231&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

