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Abstract

Background: The development and use of Web-based programs for weight loss isincreasing rapidly, yet they have rarely been
evaluated using randomized controlled trials (RCTS). Interestingly, most people who attempt weight loss use commercially
available programs, yet it is very uncommon for commercia programsto be evaluated independently or rigorously.

Objective: To compare the efficacy of a standard commercial Web-based weight-loss program (basic) versus an enhanced
version of this Web program that provided additional personalized e-feedback and contact from the provider (enhanced) versus
await-list control group (control) on weight outcomes in overweight and obese adults.

Methods: This purely Web-based trial using aclosed online user group was an assessor-blinded RCT with participants randomly
allocated to the basic or enhanced 12-week Web-based program, based on social cognitive theory, or the control, with body mass
index (BMI) as the primary outcome.

Results:  We enrolled 309 adults (129/309, 41.8% male, BMI mean 32.3, SD 4 kg/m?) with 84.1% (260/309) retention at 12
weeks. Intention-to-treat analysis showed that both intervention groups reduced their BMI compared with the controls (basic:

-0.72, SD 1.1 kg/m?, enhanced: —1.0, SD 1.4, control: 0.15, SD 0.82; P < .001) and lost significant weight (basic: —2.1, SD 3.3
kg, enhanced: 3.0, SD 4.1, control: 0.4, SD 2.3; P <.001) with changesin waist circumference (basic: —2.0, SD 3.5 cm, enhanced:
—3.2,SD 4.7, control: 0.5, SD 3.0; P <.001) and waist-to-height ratio (basic: —0.01, SD 0.02, enhanced: —0.02, SD 0.03, control:
0.0, SD 0.02; P <.001), but no differences were observed between the basic and enhanced groups. The addition of personalized
e-feedback and contact provided limited additional benefits compared with the basic program.

Conclusions: A commercial Web-based weight-loss program can be efficacious across a range of weight-related outcomes and
lifestyle behaviors and achieve clinically important weight loss. Although the provision of additional personalized feedback did
not facilitate greater weight loss after 12 weeks, the impact of superior participant retention on longer-term outcomes requires
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further study. Further research is required to determine the optimal mix of program features that lead to the biggest treatment

impact over time.
Trial Registration:

Australian New Zedand Clinical Trias

(ANZCTR):  12610000197033;

Registry

http://www.anzctr.org.au/trial_view.aspx?d=335159 (Archived by WebCite at http://www.webcitation.org/66Wq0Y b7U)

(J Med Internet Res 2012;14(2):€57) doi:10.2196/jmir.1980
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Introduction

The prevalence of overweight and obesity among adults is
increasing worldwide [1]. Therefore, effective treatment
programswith alarge reach are required. Web-based weight-loss
programs have emerged in response to the exponential growth
in Internet access, as well as increasing use of the Internet as
part of daily life and improved accessibility. In the United States,
66% of households have accessto broadband Internet [2], while
72% of Australian households have access to the Internet [3].
Furthermore, many adults (61% in the United States) use the
Internet to access information about health, nutrition, physical
activity, and weight loss[4]. The multimedia capabilities of the
Internet allow up-to-date, interactive, and individualized lifestyle
programsto be provided, which endeavor to emulatetraditional
face-to-face consultations [5]. These programs also overcome
several barriers of attending face-to-face consultations, such as
poor accessibility [6], lack of anonymity [7], and participant
burden associated with attendance.

However, Web-based weight-loss programs are an
underevaluated treatment medium. A recent systematic review
and meta-analysis examined the efficacy of 12 randomized
controlled trials (RCTs) of Web-based weight-loss programs
[8]. The results suggest that, in general, participants in these
programs achieve similar weight-loss outcomes to control or
minimal intervention groups. In addition, it has been suggested
that Web-based programs with enhanced features (eg, tailored
information and counseling) achieve greater weight loss than
those that focus on information alone, athough these studies
are highly heterogeneous [8]. Further studies are required, asit
has not yet been possible to establish the overall efficacy of
Web-based interventions or the superiority of those with more
enhanced features, due to the heterogeneity of study designs
and therefore the small number of comparable studies.

Of the small humber of Web-based programs that have been
evaluated using an RCT, remarkably few are available to the
public. Commercia Web-based weight-loss programs arelikely
to be the most accessible to consumers[9] but have rarely been
independently evaluated [10]. Of the two RCTs of eDiets, a
commercial Web-based weight-loss program in the United
States, one found that after 12 months those using eDiets lost
significantly lessweight than those following a self-hel p manual
(-1.1% vs—4.0%) [11], while the second compared eDietswith
astructured behavioral Web-based program [12] and found the
behavioral program achieved significantly greater weight loss
after 12 months (—2.8% vs —5.5%). Overdl, limited evidence
exists for the efficacy of commercial Web-based programs as
a viable obesity treatment option. Therefore, examining the

http://www.jmir.org/2012/2/e57/

efficacy of commercially available Web-based weight-loss
programs on weight-related outcomes is warranted to increase
the treatment options for people seeking to engage in
commercia treatment programs, especialy those who have
limited optionsin their region.

The primary aim of this study was to determine whether there
was a significant difference in body mass index (BMI)
posttreatment among participants randomly assigned to a
standard (basic) 12-week commercial Web-based weight-loss
program versusaversion of thisprogram with additional online
features and personalized e-feedback and reminder cals
(enhanced) versusawait-list control (control). We hypothesi zed
that the reduction in BMI would be greater in the basic and
enhanced groups than in the control group, with the BMI
reduction greater in the enhanced than in the basic group.

Methods

The present study was an assessor-blinded RCT with a12-week
follow-up. The methods have been published in detail [13].
Briefly, overweight and obese adults were recruited offline and
enrolled by research assistants at the University of Newcastle
from October to December 2009 from the Hunter community
in New South Wales, Australia. Eligibility criteriawere age 18

to 60 years, BMI 25 to 40 kg/m?, not participating in other
weight-loss programs, passing a health screen [14], being
available for in-person assessments, and having access to a
computer with email and Internet services, although neither
computer nor eHealth literacy was assessed. Exclusion criteria
were pregnancy or trying to conceive, major medical problems,
orthopedic problems, recent weight loss of >4.5 kg, and
medications affecting or affected by weight loss. Trial sample
size calculations have been previously published [13].

Stratification and Randomization

Once written consent was obtained and baseline assessments
completed, participantswere stratified by sex and BMI category

(2510 <30; >30 to <35 or >35 to 40 kg/m?). They were randomly
alocated to one of the three groups between October and
December 2009 (Figure 1) using a stratified randomized block
design with variable blocks length (either 3 or 6) generated by
the statistician. A researcher not involved in data collection
distributed sequentially numbered sealed envelopes with
allocation details and a login code. Participants were given an
instruction sheet and the Web address and asked to set up their
own login. We a so gave them atoll-free number to call if they
experienced any difficulties in logging in. No training on
program use was provided to participantsin order to mirror the
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program engagement that commercial users would experience
and to increase external validity. The groups were (1) control:
await-list control group who were not provided with accessto
the weight-loss program website and were asked to refrain from
participating in other weight-loss programs for 12 weeks, (2)
basic: who were provided with free accessto the basic (standard)
Web-based program that was commercially available at that
time and did not change, and (3) enhanced: who were provided
with free access to an enhanced version of the Web-based

http://www.jmir.org/2012/2/e57/
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program that was provided in a closed test environment. Both
basic and enhanced group participants were advised to use the
online diary a minimum of 4 times per week to record their
dietary intake and physical activity, and to enter a weekly
weight. Participantswere blinded to allocation for the basic and
enhanced groups, but not to the control. Research assistants
were blinded to allocation for all groups. At each time point all
were reminded to not discuss group allocation at assessments.
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Figure 1. Flow of participants through the three groups (control, basic, enhanced) of a web-based weight-loss randomized controlled trial.
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Web-Based Weight-L oss Programs

The Web-based program was underpinned by socia cognitive
theory [15] and targeted key mediators of behavior change,
including self-efficacy, goa setting, and self-monitoring of
weight, body measurements, exercise, and diet; outcome
expectations (knowledge-based Web components); modeling
(interactive website features and demonstrations); and social
support (forums, blogs, feedback, email, and tel ephone contact).
The interventions were Web based and delivered for 12 weeks,
with new program content provided weekly by SP Health Co
Pty Ltd, acommercia Web-based weight-loss program provider
in Australia, under the name The Biggest Loser Club.
Participation wasin aquasi-anonymous manner. Thereach [16],
retention [17], and weight loss achieved by real-world
participants [18] in the basic program have been previously
evaluated.

The basic program had the following features: individualized
daily calorie targets to facilitate 0.5-1 kg of weight loss per
week; goal -setting options; Web-based food and exercisediary;
weekly calorie-controlled, low-fat menu plans and grocery list;
weekly physical activity plan based on exercise preferences,
weekly educational tips and challenges; Web-based community
forums; daily and weekly calculations of energy balance and
nutrition summary compared with recommended nutrient targets;
weekly email newsletters with alerts to new relevant content;
self-monitoring of weight, and waist and hip girths; graphical
display of changesin body measurement data and body (BM1)
silhouette; and automated weekly reminders to enter weight.
The enhanced program included access to the Web-based
program  described a@bove plus (1) personalized,
system-generated enrollment reportsthat suggested appropriate
weight-loss goals and key behavior changesrequired for success,
(2) weekly automated, system-generated, personalized
e-feedback for key elements of diet and physical activity based
on diary entries, usage patterns for website features, and level
of success with weight loss, and (3) an escalating reminder
schedule to use the diary, visit the program site, and enter a
weekly weight, which was as an initial reminder email, then a
short message service text messageif they did not respond, then
acourtesy reminder phone call if aweekly weight was still not
entered.

Participants accessed the website using their usual Internet
connection, at any time of the day or night that suited them.

Outcome Measures

Participant assessments were conducted at baseline and 12
weeksin the Human Performance Laboratory at the University
of Newcastle, Callaghan campus [13]. Assessors of the main
outcome measures, including those performing anthropometric
and blood pressure measurements and blood collection, were
blinded to participant group allocation at baseline and 12 weeks.
We asked participants not to inform assessors of their group
allocation.

The primary outcome, BMI, was calculated as weight (in
kilograms) divided by height (in meters) squared. Height was
measured to 0.1 cm using the stretch stature method on a
Harpenden portable stadiometer (Holtain Limited, Croswell,
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Crymych, Pembrokeshire, UK). Weight was measured in light
clothing, without shoes, on adigital scaleto 0.01 kg (CH-150kp;
A&D Mercury Pty Ltd, Adelaide, Australia).

Waist circumference was measured to 0.1 cm using a
nonextensible steel tape (KDSF10-02; KDS Corporation, Osaka,
Japan) at two points: (1) level with the umbilicus, and (2) at the
narrowest point between the lower costal border and the
umbilicus. Systolic and diastolic blood pressure and heart rate
were measured using an automated blood pressure monitor
(NISSEI/DS-105E digita electronic blood pressure monitor;
Nihon Seimitsu Sokki Co Ltd, Gunma, Japan) under
standardized conditions.

Blood samples were collected after an overnight fast and
analyzed for lipids (total cholesterol, low-density lipoprotein
and high-density lipoprotein cholesterol, and triglycerides),
glucose, and insulin using standard automated techniques at a
single National Association of Testing Authorities-accredited
pathology service.

Dietary intake was assessed using the Australian Child and
Adolescent Eating Survey, a 135-item semiquantitative food
frequency questionnaire used previously in Australian youth
[19] and currently being validated in adults. We asked
participants to self-report frequency of consumption over the
previous 6 months using the paper-based tool at baseline and
over the previous 12 weeks at the follow-up assessment.
Frequency options ranged from never up to >4 times per day.
Completed food frequency questionnaires were scanned and
nutrient intakes computed using FoodWorks (version 3.02.581;
Xyris Software, Highgate Hill, Australia) using the Australian
AusNut 1999 database (All Foods) revision 14 and AusFoods
(Brands) revision 5 (Food Standards Australia New Zealand,
Canberra, Australia) to generate individual mean daily nutrient
intakes. We wused the paper-based Three-Factor Eating
Questionnaire-R18 (TFEQ-R18) to measure cognitive restraint,
uncontrolled eating, and emotional eating [20]. Quality of life
was assessed using the paper-based SF-36, version 2.0
(QualityMetric Incorporated, Lincoln, RI, USA), amultipurpose,
generic, short-form health survey consisting of an 8-scale profile
of functional health and well-being scores and psychometrically
based physical and mental health summary measures [21].

We used the International Physical Activity Questionnaire (short
form) paper-based questionnaire to estimate total metabolic
equivalents (METS) in minutes/week [22]. Pedometers were
used to objectively measure steps per day for 7 consecutive days
(Yamax Digi-Walker SW-700; Yamasa Tokei Keiki Co Ltd,
Tokyo, Japan). The step counts were adjusted for additional
physical activity self-reported by participants when the
pedometers were not worn (eg, contact sports and swimming)
or problematic (eg, cycling). We added 1000 steps for every 10
minutes of moderate activity and 2000 steps for every 10
minutes of vigorous activity.

Ethics

The procedures followed were in accordance with the ethics
standards of the University of Newcastle Human Ethics
Research Committee. We obtained written informed consent
from all participants. Institutional affiliations were displayed
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on paper-based information and consent forms, but not on the
Web-based program materials.

Statistical Analysis

Analysisof covariance was used to test for differencesin weight
loss between groups at 3 months after adjusting for baseline
values. Analysis was on an intention-to-treat basis with
participants who did not use the application included in the
analysis, while baseline observation carried forward was used
those lost to follow-up. The model was fitted using linear
regression with BMI at 12weeks as the outcome variable,
treatment group as the predictor variable of interest, and BMI
at baseline included as a covariate. We based statistical
significance of the primary efficacy analysis on Hochberg
multiple testing procedures with the familywise error rate held
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RenderX

Collinset a

at 2.5% because there will be an additional analysis at 18
months. All secondary hypothesis tests were performed using
a 2-sided 5% significance level.

Results

Baseline Characteristics

Of the 591 people assessed for digibility, 309 (129 men) were
randomly allocated into the trial (Figure 1). Basdline
characteristics did not differ between groups for any variable,
other than general health scale (Table 1). Most of the participants
were overweight (108, 35.0%) or in obese category 1 (122,
39.5%), most (280, 90.6%) were Australian born, and few (33,
11%) had ever smoked.
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Table 1. Baseline characteristics of participantsin a 12-week Web-based weight-loss (WL) program by intervention group.

Characteristic Treatment group P value®
Control Basic WL Enhanced WL Total
(n=104) (n=99) (n=106) (N =309)
Sex, n(%)
Men 44, (42%) 41 (41%) 44 (42%) 129 (42%) .99
Women 60 (58%) 58 (59%) 62 (58%) 180 (58%)
BMI group strata (kg/m 2 ), n (%)
250 <30 36 (35%) 34 (34%) 38 (36%) 108 (35.0%) 99
30to<35 42 (40%) 39 (39%) 41 (39%) 122 (39.5%)
350 <40 26 (25%) 26 (26%) 27 (25%) 79 (26%)
Current or previous smoker, n (%)
Never smoker 93 (91%) 85 (87%) 95 (90%) 273 (89%) 59
Current/former smoker 9 (9%) 13 (13%) 11 (10%) 33 (11%)
Highest level of education, n (%)
School 27 (26%) 32 (32%) 31 (29%) 90 (29%) 78
Trade/diploma 37 (36%) 31 (31%) 43 (41%) 111 (36%)
University degree 26 (25%) 23 (23%) 19 (18%) 68 (22%)
Higher university degree 13 (13%) 13 (13%) 13 (12%) 39 (13%)
Weekly household income (A $), n (%)
<$700 10 (10%) 9 (10%) 6 (6%) 25 (8.6%) 72
$700 to <$1000 6 (6%0) 3(3%) 7 (7%) 16 (6%0)
$1000 to <$1400 12 (12%) 15 (16%) 9 (9%) 36 (12%)
$1500 or more 68 (69%) 62 (67%) 75 (75%) 205 (70%)
Don't know/no answer 3 (3%) 4 (4%) 3 (3%) 10 (3%)
Country of birth, n (%)
Austraia 92 (89%) 90 (91%) 98 (92%) 280 (90.6%) 73
Other 11 (11%) 9 (9%) 8 (8%) 28 (9%)
Age (years), mean (SD) 417 (9.4) 42.0 (10.9) 422 (10.2) 42.0 (102) 94
Physical measurements, mean (SD)
Height (cm) 1.7 (0.2) 1.7(0.2) 1.7 (0.2) 1.7(0.2) 65
Weight (kg) 93.6 (13.9) 94.9 (15.4) 93.4 (14.6) 94.0 (14.6) 75
Body mass index (kg/m?) 32.2(3.9) 32.3(3.6) 323 (4.3) 32.3(4.0) 98
Waist circumference (umbilicus) (cm) 107.2 (10.4) 106.9 (9.8) 106.6 (12.5) 106.9 (10.9) .92
Waist circumference (narrowest) (cm) 98.2 (11.4) 98.6 (11.5) 97.7 (11.7) 98.2 (11.5) .86
Waist (umbilicus) to height ratio 0.63 (0.07) 0.63 (0.06) 0.63 (0.08) 0.63 (0.07) 91
Waist (narrowest) to height ratio 0.58 (0.06) 0.58 (0.06) 0.57 (0.06) 0.58 (0.06) 98
Physiological measurements, mean (SD)
Systolic blood pressure (mmHg) 122 (16) 121 (13) 121 (11) 122 (13) 81
Diastolic blood pressure (mmHg) 79 (10) 80 (11) 79 (10) 79 (10) 75
Pulse rate (beats/minute) 70 (10) 68 (9) 68 (10) 69 (10) 55
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Characteristic Treatment group P value?
Control Basic WL Enhanced WL Total
(n=104) (n=99) (n=106) (N = 309)
Blood tests, mean (SD)
Total serum cholesterol (mmol/L) 5.1(0.8) 5.2(1.0) 5.0(11) 5.1(1.0) .64
LDLP cholesterol (mmol/L) 3.0(06) 3.1(08) 3.0(0.9) 3.0(08) 38
HDLC cholesterol (mmol/L) 1.3(0.3) 1.3(0.3) 1.3(0.3) 1.3(0.3) .85
Triglycerides (mmol/L) 1.8(1.9) 1.6 (0.8) 18(1.2) 1.7 (1.4) 54
LDL to HDL ratio 2.40 (0.79) 2.54(0.80) 2.38(0.79) 2.44.(0.79) 35
Glucose (mmol/L) 5.0 (1.4) 4.8 (0.6) 4.8 (0.6) 4.8(0.9) .20
Insulin (mIU/L) 10.5 (7.5) 11.8(13.1) 11.2 (13.1) 11.1(11.5) 73
SF-36 scores, mean (SD)
Physical functioning 85.4 (15.2) 86.1(14.2) 82.5(19.8) 84.6 (16.7) 27
Role physical 87.1(19.9) 88.8 (16.8) 86.3 (19.5) 87.4(18.8) 63
Bodily pain 60.9 (28.4) 61.4 (27.3) 61.2 (29.8) 61.2 (28.4) .99
General health 63.9 (18.5) 69.8 (16.8) 72.8(18.8) 68.7 (18.5) 004
Vitality 78.1 (70.6) 69.3 (14.8) 81.4 (45.3) 76.8 (51.4) 32
Social functioning 81.4(23.8) 84.5 (20.6) 85.0 (21.7) 83.5(22.2) 51
Role emotional 86.5 (17.4) 89.9 (21.7) 89.4 (15.9) 885 (18.2) 41
Mental health 74.0 (17.3) 78.9 (16.5) 79.2 (14.8) 77.2(16.4) .06
Physical activity, mean (SD)
Total (MET® minutes/week) 2724 (2732) 3024 (3029) 2846 (3127) 2863 (2964) 80
Step count/day 7971 (3511) 8664 (3773) 8680 (3752) 8427 (3677) 34
Three-Factor Eating Questionnaire-R18 scores, mean (SD)
Cognitive restraint scale 13.0(3.0) 13.3(2.9) 13.1(2.8) 13.2(2.9) .70
Uncontrolled eating scale 209 (5.1) 20.9 (4.7) 20.8 (4.8) 20.9 (4.8) 97
Emotional eating scale 7.7 (25) 7.6(22) 7.8(2.6) 7.7(2.4) 86
Total energy intake (kJ/day), mean (SD) 10,311 (3229) 9958 (3223) 10,250 (3257) 10,175 (3229) 71

8p values are from analysis of variance for continuous measures and from a chi-square test for categorical measures.

b | ow-dens ty lipoprotein.
®High-density lipoprotein.
d Metabolic equivalent.

Retention at 12 Weeks

The percentage of participants who attended the 12-week
follow-up assessment was significantly different between
treatment groups (P = .003). Participants randomly assigned to
the basic group (74/99, 75%) were less likely (P = .001) to
attend the 12-week visit than thosein the control group (96/104,
92%), with the percentage attending from the enhanced group
(907106, 85%) not significantly different from either the control
(P =.09) or basic condition (P = .07) (Figure 1).

Changesin Weight, BMI, and Waist Circumference

Participants in the basic and enhanced groups lost significant
amounts of weight whether expressed as BMI or kilograms|lost
(Table 2, Table 3), with the increase in weight in controls not

http://www.jmir.org/2012/2/e57/

statistically significant. Consequently, those randomly assigned
to the basic and enhanced groups had statistically significant

reductions in the primary outcome, BMI (kg/m?), compared
with those in the control group. Waist circumferences decreased
significantly morein the basic and enhanced groupsthan in the
control group, and waist circumference measured at the
narrowest point decreased significantly more in the enhanced
group thanin the basic group (Table 2, Table 3). Waist-to-height
ratios decreased in the basic and enhanced groups compared
with the control group.

Secondary Outcomes

After 12 weeks we observed a satistically significant
improvement in total serum cholesterol and systolic and diastolic
blood pressures in those randomly assigned to the enhanced
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condition compared with control, with a nonsignificant benefit
in those in the basic condition. There were no differences
between groupsin changesin any of the other plasmavariables,
including triglycerides, glucose, and insulin. There was atrend
toward a greater reduction in pulse rate in the enhanced
compared with control group (P = .06). Therewas no significant
change in total physical activity METSs (minutes/week), with
the average step count per day decreasing in the controls but
increasing in the basi c and enhanced groups, and asignificantly
greater increase in enhanced relativeto control (P =.005). While

http://www.jmir.org/2012/2/e57/
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all groups decreased their energy intake (kJ/day), those in the
enhanced group decreased theirs more than those in the control
group (P = .03). There was no change in most of the subscales
of the SF-36 quality-of-life questionnaire, with the exception
of the general health scale, which improved more in the
enhanced than in the control group (P = .03). Within the
TFEQ-R18, the scales of cognitive constraint and uncontrolled
eating also improved. Both basic and enhanced participants
increased eating restraint and reduced uncontrolled eating
compared with controls (P < .001).
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Table 2. Mean (SD) change in variables from baseline to 12 weeks in each treatment group.

Collinset a

Variable Total n Treatment group

Control Basic Enhanced
Weight (kg) 309 0.36 (2.33) —2.14(3.32) —2.98 (4.05)
Percentage weight |oss (%) 309 0.44 (2.44) —2.29 (3.51) -3.26 (4.31)
Body mass index (kg/m?) 309 0.15(0.82) -0.72 (1.07) -0.98 (1.38)
Waist circumference at umbilicus (cm) 309 0.26 (3.10) —2.63(3.99) -3.18 (5.00)
Waist circumference at narrowest point (cm) 309 0.46 (3.02) —-1.96 (3.47) —3.17 (4.69)
Waist to height ratio at umbilicus 309 0.00 (0.02) -0.02 (0.02) -0.02 (0.03)
Waist to height ratio at narrowest point 309 0.00 (0.02) —-0.01 (0.02) —-0.02 (0.03)
Systolic blood pressure (mmHg) 308 —-1.09 (10.90) -3.56 (9.35) —4.95 (10.08)
Diastolic blood pressure (mmHg) 308 —0.35(7.04) —2.09 (7.74) -3.02 (8.57)
Pulse rate (beats/minute) 306 -0.86 (6.54) -0.99 (6.47) —2.52(6.28)
Total serum cholesterol (mmol/L) 309 0.08 (0.55) —0.05 (0.51) —0.17 (0.56)
LDL2cholesterol (mmol/L) 271 0.09 (0.49) 0.03 (0.40) —0.05 (0.43)
HDLP cholesterol (mmol/L) 309 -0.00(0.13) 0.01 (0.15) -0.01(0.16)
Triglycerides (mmol/L) 309 —-0.22 (1.50) —-0.17 (0.58) -0.23(0.67)
LDL to HDL ratio 271 0.06 (0.40) 0.00 (0.36) -0.03(0.34)
Glucose (mmol/L) 307 —0.45 (0.91) —-0.35(0.53) —-0.33(0.55)
Insulin (MIU/L) 309 -0.76 (5.11) -1.53 (12.76) —1.55 (6.04)
Physical functioning (SF-36) 301 0.45 (14.27) 1.79 (22.64) 4.86 (17.22)
Role physical (SF-36) 301 1.92 (21.74) 2.04 (21.74) 3.07 (16.39)
Bodily pain (SF-36) 300 —2.08 (27.65) 0.20 (25.40) 0.85 (34.34)
General health (SF-36) 303 3.02 (11.90) 3.72 (12.17) 6.75 (12.42)
Vitality (SF-36) 297 14.11 (68.04) 2.36 (22.48) 12.91 (59.23)
Social functioning (SF-36) 298 1.36 (24.42) 0.26 (14.47) 4.48 (21.77)
Role emotional (SF-36) 303 1.32 (20.51) 2.47 (13.55) 3.07 (16.48)
Mental health (SF-36) 299 2.28 (15.66) 2.55 (15.68) 4.86 (13.26)
Total physical activity MET® (minutes/week) 274 341.8 (3116) 151.4 (1946) 491.6 (2601)
Average step count per day 263 —61 (2480) 153 (2095) 867 (2947)
Cognitive restraint scale (TFEQ-R18) 296 0.28(2.50) 1.16 (2.48) 1.78 (3.34)
Uncontrolled eating scale (TFEQ-R18) 302 0.05 (3.03) -1.58(3.53) -1.81(3.74)
Emotional eating score (TFEQ-R18) 304 -0.32(1.37) -0.47 (1.38) —0.63 (1.64)
Total energy intake (kJ/day) 304 —734 (2129) —1003 (2498) —1465 (2470)

8| ow-density lipoprotein.

b High-density lipoprotein.

¢ Metabolic equivalent.

9 Three-Factor Eati ng Questionnaire-R18.
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Table 3. Absolute and least square mean (LSM) differences between groups at 12 weeks (intention-to-treat population).

Variable Total n Treatment group LSM (95% CI?) Group effect
Basic vs control Enhanced vs control Enhanced vs basic (Pvalue)
Difference  95% CI Difference 95% Cl Difference 95% ClI
Weight (kg) 309 248 1.38t0 3.58 334 2.26t04.42 0.86 -0.23101.95 <.001
Percentage 309 2.73 1.571t03.89 3.70 255t04.84 0.97 -0.19t02.12 <.001
weight loss (%)
Body massin- 309 0.87 051to1.24 113 0.77to 1.50 0.26 -0.11t0 0.63 <.001
dex (kg/m?)
Waist circumfer- 309 2.90 154t04.26 345 211t04.79 0.55 -0.81t01.91 <.001
ence at umbili-
cus (cm)
Waist circumfer- 309 2.40 1.16to 3.64 3.65 2.43t04.87 1.25 0.02 to 2.49 <.001
ence at narrow-
est point (cm)
Waist to height 309 0.02 0.01t00.03 0.02 0.01t00.03 0.00 -0.01t00.01 <.001
ratio at umbili-
cus
Waist to height 309 0.01 0.01t0 0.02 0.02 0.01t00.03 0.01 —-0.00to 0.01 <.001
ratio at narrow-
est point
Systolic blood 308 2.82 -0.17t05.81 4.24 131t07.17 1.42 -1.55t04.39 .003
pressure
(mmHg)
Diastolic blood 308 141 -0.96t0 3.78 254 0.22t0 4.87 113 -1.23t03.49 .04
pressure
(mmHg)
Pulse rate 306 031 -1.77t02.39 192 -0.12t0 3.95 1.60 —0.47 to 3.67 .06
(beats/minute)
Total serum 309 0.11 -0.06t0 0.28 0.25 0.08t0 0.42 0.14 -0.03t00.31 .003
cholesterol
(mmol/L)
LDLPcholess 271 0.04 -0.11t00.20 0.14 -0.01t00.29 0.10 -0.06 t0 0.25 .09
terol (mmol/L)
HDLCcholess 309 0.01 -0.04t00.05 0.01 -0.03t0 0.06 0.02 -0.03t0 0.07 .59
terol (mmol/L)
Triglycerides 309 0.07 -0.15t00.28 0.03 -0.181t0 0.25 0.03 -0.181t0 0.25 .78
(mmol/L)
LDL toHDL 271 0.05 -0.081t00.18 0.09 -0.03t0 0.22 0.05 -0.08t00.17 .23
ratio
Glucose 307 0.00 -0.17t00.17 0.03 -0.141t00.20 0.03 -0.14t00.21 .86
(mmol/L)
Insulin(mlU/L) 309 0.21 —2.07t02.50 0.46 -1.78t02.71 0.25 —2.02t02.53 .89
Physical func- 301 178 -3.51t07.06 2.65 -2.54107.83 0.87 —4.371t06.11 A7
tioning (SF-36)
Rolephysical 301 0.72 -4.83106.26 0.05 -5.38105.48 0.77 —4.7210 6.26 94
(SF-36)
Bodily pain 300 291 -5.63t011.45 2.69 -5.66t011.04 0.22 -8.2210 8.66 .67
(SF-36)
General health 303 125 —2.631t05.13 424 0.45t08.04 2.99 -0.84106.82 .03
(SF-36)
Vitality (SF-36) 297 10.38 -5561t026.32 112 -145t016.71 9.26 —-6.49t025.01 .24
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Variable Total n Treatment group LSM (95% CI3) Group effect
Basic vs control Enhanced vs control Enhanced vs basic (P value)
Difference 95% CI Difference 95% Cl Difference 95% ClI

Social function- 298 0.15 —6.07 10 6.36 2.05 -4.02t0 8.13 1.90 -4.26 t0 8.07 .68

ing (SF-36)

Role emotional 303 2.74 —2.02t0 7.51 1.37 -3.29106.02 1.38 -3.341t06.10 40

(SF-36)

Menta health 299 1.02 -3.561t05.60 2.30 -2.18t06.78 1.28 -3.25t05.82 48

(SF-36)

Total physica 274 96.51 —776t0969.4  190.3 —661 to 1042 286.8 -56810 1141 72

activity METY

(minutes/week)

Average step 263 436 —485 to 1357 1225 339.3t02111 789 —130to 1707 .005

count per day

Cognitive re- 296 1.05 0.16t01.93 157 0.72t02.43 0.52 -0.36t0 1.40 <.001

straint scale

(TFEQ-R18)®

Uncontrolled 302 1.65 0.55t02.76 1.89 0.82t02.96 0.23 -0.861t01.33 <.001

eating scale

(TFEQ-R18)

Emotional eat- 304 0.18 —-0.30t0 0.65 0.30 -0.16t0 0.77 0.13 -0.35t0 0.60 .30

ing score

(TFEQ-R18)

Total energy in- 304 397 —291 to 1084 782 100 to 1463 385 —304 to 1074 .03

take (kJ/day)

8Confidence interval.

b |_ow-densi ty lipoprotein.

¢ High-density lipoprotein.

d Metabolic equivalent.

€ Three-Factor Eating Questionnaire-R18.

There were significant between-group differences in the
proportions of participants who lost 5 to <10% (control: 3%,
basic: 18%, enhanced: 17%) or >10% of their baseline weight
(control: 0%, basic: 18%, enhanced: 28%), or gained weight
(control: 53%, basic: 22%, enhanced: 17%) (all P < .001).

Discussion

The primary aim of this study was to determine whether using
acommercia Web-based weight-1oss program, with or without
enhanced onlinefeaturesincluding personalized e-feedback and
reminder calls, would lead to a greater reduction in BMI
compared with each other or with await-list control group. This
study demonstrated that participation in either version of the
12-week commercial Web-based weight-1oss program (standard
or enhanced with feedback) resulted in statistically significant
and clinically important objectively measured weight loss. Many
desirable improvements in secondary risk markers for chronic
disease were achieved, irrespective of the program version used.
This suggests that the fundamental elements of the Web-based
program were the drivers of the behavior change. However, the
enhanced program version achieved a greater retention rate,
which in the longer term is critical for maximizing program
reach and opportunity to facilitate maintenance of lost weight.

http://www.jmir.org/2012/2/e57/

There were advantages for those in the enhanced program group
related to the extent of improvements in several secondary
outcomes compared with the controls, including decreases in
waist circumference, plasma total cholesterol, blood pressure,
energy intake, and steps per day. Overall, both program versions
provided important reductions in several risk factors for
cardiovascular disease, aswell asimprovements in domains of
quality of life and eating behavior.

In the only previous RCT of a commercia Web-based
weight-loss program [11,12], the commercia Web-based
program was found to be | ess effective than a self-help manual
[11] and a more structured Web-based behaviora weight-loss
program [12]. The eDiets commercial Web-based program had
some similar program features to The Biggest Loser Club
program, such as weekly self-monitoring of weight, meal and
exercise plans, educational materials, and social support viaa
discussion board. Although eDiets aso offered aternative
sources of social support such as Web-based meetings and chat
rooms, it did not provide atool for participants to monitor and
receive feedback on their dietary intake and physical activity,
nor were partici pants reminded to use the program, which differs
from the program in the current study. Therefore, we
hypothesized that the mean weight losses for the basic and
enhanced versions after 12 weeksin this study would be greater

JMed Internet Res 2012 | vol. 14 | iss. 2 | €57 | p.12
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

than those from the 2004 RCT using eDiets (—0.9% after 16
weeks) [11]. Interestingly, the 12-week weight lossin the current
study issimilar to the results of amorerecent RCT using eDiets,
which reported a mean weight loss of —3.6% after 6 months
[12], which may indicate that developmentsin online capabilities
facilitate program effectiveness.

Thisisthe first RCT to examine the efficacy of a commercial
program that specifically sought to include enhanced features
(provision of additional personalized e-feedback, reminders,
and phone calls) compared with the basic commercial program
version without these features. We have shown that participants
using the enhanced program did not lose significantly more
weight after 12 weeksthan did thosein the basic program. This
finding is not consistent with previous RCTs comparing basic
versus enhanced versions of Web-based programs, asthese have
typically demonstrated greater weight lossin the enhanced study
arm [12,23-27]. However, the basic programsin these previous
studies had fewer program features and typically did not include
all of the key components of Web-based interventions reported
to be essential, such asbeing based on atheoretical framework,
providing diet and physical activity feedback to participants,
and having interactive features [28,29]. For example, Rothert
et a’s basic Web-based program provided information only
[27], while the enhanced features in other studies commonly
used more human interventions, such as individualized human
e-feedback generated by atherapist [24-26] or Web-based chat
sessions conducted by a trained therapist [12]. The lack of
difference between the basic and enhanced program in the
current study, along with the magnitude of the weight lost after
12 weeks, suggeststhat either format of the program can produce
clinically important initial weight loss. However, it al so suggests
that the enhanced program may require a greater number or
intensity of enhanced features to be more effective than the
basic version, or that the enhanced features provided are not
necessary for many participants.

Although no significant differencein weight | oss between basic
and enhanced groups was observed, the enhanced group
achieved dignificantly greater improvements in waist
circumference than the basic group. They also demonstrated
greater improvementsin blood pressure, plasmatotal cholesterol,
steps per day, measures of general health, and reduction in total
daily energy intake than the control group, whereas the basic
group did not. This suggests that the enhanced program offers
additional benefit to participantsin terms of risk factor reduction
and in achieving behavior change that may assist with long-term
maintenance of lost weight. Furthermore, the basic group were
more likely to drop out of the study (25%) than the enhanced
group (15%). The impact of this should not be overlooked
because weight-loss successis associated with greater adherence
to the prescribed treatment plan, and retention within treatment
is the primary component of program adherence. Further
follow-up of these participants will determine whether greater
initial improvements in indicators of health status, quality of
life, dietary intake, and physical activity, aswell ashigher initial
retention, affect weight-loss outcomes in the long term and
whether improvements are sustained over time. This will be
important in evaluating the long-term efficacy of the basic
program compared with the enhanced program.

http://www.jmir.org/2012/2/e57/
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This is one of the first RCTs of a Web-based weight-loss
program to comprehensively assess secondary outcomes and
to capturethe potential of the program to have significant health
benefits, irrespective of the weight loss achieved. To our
knowledge, no other RCT evaluating Web-based weight-loss
studies have assessed changes in lipids or insulin levels, and
only one has evaluated changes in glucose levels [26]. The
current study also demonstrated significantly greater reductions
in blood pressure (systolic and diastolic) among the enhanced
program users. Only two other RCTs evaluating Web-based
weight-loss programs have assessed changesin blood pressure
[30-32], with one of these finding greater reductionsin systolic
blood pressure among male participants only. Also, these
improvements were demonstrated after 12 months[31], but not
after 3 or 6 months [32]. Therefore, thisis the first Web-based
weight-loss RCT to demonstrate significant improvements in
plasmatotal cholesterol and blood pressure after 12 weeks via
participation in aWeb-based weight-loss program that provides
comprehensive personalized feedback and remindersto engage
with the program.

Only afew Web-based weight-loss RCTs have reported changes
in dietary intake and physical activity, and assessed difference
in change across study arms [23-26,32-35]. To date, no study
has demonstrated significant differences in dietary intake or
physical activity change among participants of Web-based
weight-loss programs compared with control groups, other
treatment formats (eg, face-to-face), or enhanced Web-based
programs. The current study found significantly greater
reductions in mean total daily energy intake and increases in
steps per day in the enhanced program users, which suggests
that additional personalized feedback and remindersto use the
program had positive influences on food and physical activity
behaviors. However, further detailed investigation is needed to
examine how participants changetheir food and physical activity
behaviors in response to Web-based intervention. Further, no
previous Web-based weight-loss studies have measured
components of appetite and hunger using the TFEQ-R18. We
have demonstrated improvements in both intervention groups
compared with a control group in the domains of cognitive
restraint and uncontrolled eating, but no significant
improvements in emotional eating scores. Previous research
has highlighted the association between appropriate eating
patterns, such as higher dietary restraint and less emotional
eating, and long-term weight-loss maintenance [36], and
therefore this is an area where the current program could be
refined. Longer-term foll ow-up of participantswill demonstrate
whether these initial improvements in eating patterns can be
sustained or improved, and whether this affects weight-loss
maintenance.

One other Web-based weight-loss study has measured quality
of life. McConnon and colleagues found significant
improvementsin quality of lifein Internet and usual -care groups
with no significant difference between groups [33]. Therefore,
the finding in the current study of significant improvementsin
quality of life, namely the general health domain of the SF-36,
after 12 weeks participation in the enhanced version of the
program isimportant.
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A limitation of the current study is that all participants did
receive human contact when they attended the clinical research
center for clinical assessments. However, they were assessed
by blinded assessors. Further, we gave them no advice on how
to log in or engage with the program, other than giving them
their login details. Thiswasto simulate real -world engagement
and use of the program, making the results generalizable to the
overweight population of adults using commercial weight-loss
programs. Due to the inclusion of a control group, the study
also did not consider the potential differential impact of the
Web-based programs as aresult of participants' varying levels
of website usage. Study strengths include the use of a control

Collinset a

group compared with two versions of the Web-based program,
aswell astherobust study design and the use of predominantly
objective measures.

The results of this study demonstrate that Web-based weight
loss can be efficacious across arange of weight-related outcomes
and lifestyle behaviors, and that commercia providers can
deliver effective Web-based programs targeting this important
public health issue. Further study is needed to examine
longer-term outcomes and whether Web-based programs with
enhanced program features, including provision of personalized
feedback, can retain peoplein thelong term and lead to agreater
treatment impact over time.

Acknowledgments

We would like to thank the study participants and research assistants (Rebecca Collins, Trevor Cripps, James Dower, Sharenjit
Gill, Jenna Hannan, Skye Huxley, Hannah Mackay, Bryana Melnick, Justin Nicol, Hannah Lucas, Tom Mitchell, Huiru Teoh,
Janine Wright, and Mei Yap) who helped with data collection; Louana Moller, Lynn Clarke, and Narelle Eddington from Hunter
Area Pathology Service; Scott Penn, Anna Crook, Julian Barton, Sandra Mitchell, and Laura Welsford from SP Health Pty Ltd;
and Patrick McElduff for assistance with the statistical analysis.

Thistrial was funded by an Australian Research Council Linkage Project grant (2009-2012) (LP0990414, G0189752), with SP
Health as the Industry Partner Organization (G0189753). CEC is supported by a National Health and Medical Research Council
Australian Career Development Award Research Fellowship (#6315005). KF was supported by an Australian Research Council
Australian Postgraduate Award Industry scholarship. MN receives a partial fellowship from Penn Health Australia.

Conflictsof Interest

CEC has been anutrition consultant to SP Health Co; M Neve received a PhD scholarship supplement from SP Health Co; and
P Jonesis employed by SP Health Co. All other authors declare that they have no competing interests. Scott Penn is the founder
and Chairman of SP Health Co Pty Ltd and Anna Crook is the program developer and Director of Product Development at SP
Health Co Pty Ltd.

Multimedia Appendix 1
CONSORT eHealth checklist V1.6 [37].

[PDE File (Adobe PDF File), IMB - jmir_v14i2e57_appl.pdf ]

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. Smith A. Home broadband 2010. Washington, DC: Pew Internet & American Life Project; 2010 Aug 11. URL: http://Awww.
pewinternet.org/~/medial/Fil es/Reports/2010/Home%20broadband%202010.pdf [accessed 2011-10-11] [WebCite Cache
ID 62L XgiJY D]

3. Australian Bureau of Statistics. 2011 Sep 28. 8153.0: Internet Activity, Australia, June 2011 URL: http://www.abs.gov.au/
AUSSTAT S/abs@.nsf/L ookup/8153.0M ai n+Features1June%202011?0penDocument [accessed 2011-10-11] [WebCite
Cache ID 62L ZsA8RI]

4. Fox S, Jones S. The socid life of health information: Americans' pursuit of health takes place within a widening network
of both online and offline sources. Washington, DC: Pew Internet & American Life Project; 2009 Jun. URL: http://www.
pewinternet.org/~/medial/Files/Reports/2009/PIP_Health 2009.pdf [accessed 2011-10-11] [WebCite Cache I D 621 ZZ4g9K]

5. LustriaML, Cortese J, Noar SM, Glueckauf RL. Computer-tailored health interventions delivered over the Web: review
and analysis of key components. Patient Educ Couns 2009 Feb;74(2):156-173. [doi: 10.1016/j.pec.2008.08.023] [Medline:
18947966]

6. Harvey-Berino J, Pintauro S, Buzzell P, DiGiulio M, Casey Gold B, Moldovan C, et a. Does using the Internet facilitate
the maintenance of weight loss? Int J Obes Relat Metab Disord 2002 Sep;26(9):1254-1260 [FREE Full text] [doi:
10.1038/g.ij0.0802051] [Medline: 12187404]

7.  Saperstein SL, Atkinson NL, Gold RS. The impact 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]

http://www.jmir.org/2012/2/€57/ JMed Internet Res 2012 | vol. 14 | iss. 2 | €57 | p.14

(page number not for citation purposes)


http://www.jmir.org/article/downloadSuppFile/1980/3428
http://www.jmir.org/article/downloadSuppFile/1980/3428
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://www.pewinternet.org/~/media//Files/Reports/2010/Home%20broadband%202010.pdf
http://www.pewinternet.org/~/media//Files/Reports/2010/Home%20broadband%202010.pdf
http://www.webcitation.org/62LXgiJYD
http://www.webcitation.org/62LXgiJYD
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/8153.0Main+Features1June%202011?OpenDocument
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/8153.0Main+Features1June%202011?OpenDocument
http://www.webcitation.org/62LZsA8RI
http://www.webcitation.org/62LZsA8RI
http://www.pewinternet.org/~/media//Files/Reports/2009/PIP_Health_2009.pdf
http://www.pewinternet.org/~/media//Files/Reports/2009/PIP_Health_2009.pdf
http://www.webcitation.org/62LZZ4g9K
http://dx.doi.org/10.1016/j.pec.2008.08.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18947966&dopt=Abstract
http://dx.doi.org/10.1038/sj.ijo.0802051
http://dx.doi.org/10.1038/sj.ijo.0802051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12187404&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://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Collinset d

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

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

Krukowski RA, West DS, Harvey-Berino J. Recent advancesin internet-delivered, evidence-based weight control programs
for adults. J Diabetes Sci Technol 2009 Jan;3(1):184-189 [FREE Full text] [Medline: 20046664]

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

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/aby.2004.124]
[Medline: 15229342]

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]

Callins CE, Morgan PJ, Jones P, Fletcher K, Martin J, Aguiar EJ, et a. Evaluation of acommercial web-based weight loss
and weight loss maintenance program in overweight and obese adults: arandomized controlled trial. BMC Public Health
2010;10:669 [FREE Full text] [doi: 10.1186/1471-2458-10-669] [Medline: 21047432]

Norton K. Austrlian Government, Department of Health and Ageing. 2005. Sports Medicine Australia (SMA) Pre-exercise
Screening System 2005 URL : http://sma.org.au/wp-content/upl oads/2009/05/new_pre _screening.pdf [accessed 2011-10-11]
[WebCite Cache |ID 62LY PmkuK]

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

Neve MJ, Morgan PJ, Collins CE. Participant characteristics and reach of a commercial web-based weight loss program.
Nutr Diet 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]

Neve M, Morgan PJ, Collins CE. Weight change in a commercial web-based weight loss program and its association with
website use: cohort study. JMed Internet Res 2011;13(4):e83 [FREE Full text] [doi: 10.2196/jmir.1756] [Medline: 21993231]
Watson JF, Collins CE, Sibbritt DW, Dibley MJ, Garg ML. Reproducibility and comparative validity of afood frequency
questionnaire for Australian children and adolescents. Int J Behav Nutr Phys Act 2009;6:62 [FREE Full text] [doi:
10.1186/1479-5868-6-62] [Medline: 19744349]

Karlsson J, Persson LO, Sjostrom L, Sullivan M. Psychometric properties and factor structure of the Three-Factor Eating
Questionnaire (TFEQ) in obese men and women. Results from the Swedish Obese Subjects (SOS) study. Int J Obes Relat
Metab Disord 2000 Dec;24(12):1715-1725. [Medline: 11126230]

Ware J, Kosinski M, Dewey JE. How to Score Version 2 of the SF-36 Health Survey: Standard & Acute Form. Lincoln,
RI: Quality Metric Incorporated; 2001.

IPAQ Research Committee. 2005 Nov. Guidelines for Data Processing and Analysis of the International Physical Activity
Questionnaire (IPAQ): Short and Long Forms URL: http://www.ipag.ki.se/scoring.pdf [accessed 2011-10-11] [WebCite
Cache ID 62L75Za7C]

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]

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]

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, 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]

Rothert K, Strecher VJ, Doyle LA, Caplan WM, Joyce JS, Jimison HB, et al. Web-based weight management programsin
an integrated health care setting: a randomized, controlled trial. Obesity (Silver Spring) 2006 Feb;14(2):266-272 [FREE
Full text] [doi: 10.1038/0by.2006.34] [Medline: 16571852]

Khaylis A, Yiadas T, Bergstrom J, Gore-Felton C. A review of efficacious technology-based weight-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]

http://www.jmir.org/2012/2/€57/ JMed Internet Res 2012 | vol. 14 | iss. 2 | €57 | p.15

(page number not for citation purposes)


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://journalofdst.org/worldpress/index.php?s=Volume+3%2C+Issue+1%3A+184+
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20046664&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15630109&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://www.biomedcentral.com/1471-2458/10/669
http://dx.doi.org/10.1186/1471-2458-10-669
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21047432&dopt=Abstract
http://sma.org.au/wp-content/uploads/2009/05/new_pre_screening.pdf
http://www.webcitation.org/62LYPmkuK
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.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.ijbnpa.org/content/6//62
http://dx.doi.org/10.1186/1479-5868-6-62
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19744349&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11126230&dopt=Abstract
http://www.ipaq.ki.se/scoring.pdf
http://www.webcitation.org/62LZ5ZaZC
http://www.webcitation.org/62LZ5ZaZC
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://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://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=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://dx.doi.org/10.1038/oby.2006.34
http://dx.doi.org/10.1038/oby.2006.34
http://dx.doi.org/10.1038/oby.2006.34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16571852&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://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Collinset d

30. 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]

31. Morgan PJ, Lubans DR, Collins CE, Warren JM, Callister R. 12-month outcomes and process evaluation of the SHED-IT
RCT: an internet-based weight |oss program targeting men. Obesity (Silver Spring) 2011 Jan;19(1):142-151 [FREE Full
text] [doi: 10.1038/0by.2010.119] [Medline; 20523304]

32. 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]

33. 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]

34. Polzien KM, Jakicic M, 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]

35. 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]

36. Elfhag K, Rossner S. Who succeeds in maintaining weight loss? A conceptual review of factors associated with weight
loss maintenance and weight regain. Obes Rev 2005 Feb;6(1):67-85. [doi: 10.1111/j.1467-789X.2005.00170.x] [Medline:
15655039]

37. Eysenbach G, CONSORT-EHEALTH Group. CONSORT-EHEALTH: improving and standardizing eval uation reports of
Web-based and mobile health interventions. JMed Internet Res 2011;13(4):e126 [ FREE Full text] [doi: 10.2196/jmir.1923]
[Medline: 22209829]

Abbreviations

BM1: body mass index

HDL: high-density lipoprotein

LDL: low-density lipoprotein

MET: metabolic equivalent

RCT: randomized controlled trial

TFEQ: Three-Factor Eating Questionnaire-R18

Edited by G Eysenbach; submitted 30.10.11; peer-reviewed by SPatolia; commentsto author 15.01.12; accepted 06.02.12; published
25.04.12

Please cite as:

Collins CE, Morgan PJ, Jones P, Fletcher K, Martin J, Aguiar EJ, Lucas A, Neve MJ, Callister R

A 12-Week Commercial WWeb-Based Weight-Loss Programfor Overweight and Obese Adults: Randomized Controlled Trial Comparing
Basic \ersus Enhanced Features

J Med Internet Res 2012;14(2):e57

URL: http://www.jmir.org/2012/2/€57/

doi:10.2196/jmir.1980
PMID: 22555246

©Clare E Callins, Philip JMorgan, Penelope Jones, Kate Fletcher, JuliaMartin, Elroy J Aguiar, Ashlee Lucas, Melinda J Neve,
Robin Callister. Originally published in the Journal of Medical Internet Research (http://www.jmir.org), 25.04.2012. 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/, as well as this copyright and license information must be
included.

http://www.jmir.org/2012/2/€57/ JMed Internet Res 2012 | vol. 14 | iss. 2 | €57 | p.16
(page number not for citation purposes)

RenderX


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://dx.doi.org/10.1038/oby.2010.119
http://dx.doi.org/10.1038/oby.2010.119
http://dx.doi.org/10.1038/oby.2010.119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20523304&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://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/10.1038/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/10.1016/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/10.1111/j.1467-789X.2005.00170.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15655039&dopt=Abstract
http://www.jmir.org/2011/4/e126/
http://dx.doi.org/10.2196/jmir.1923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22209829&dopt=Abstract
http://www.jmir.org/2012/2/e57/
http://dx.doi.org/10.2196/jmir.1980
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22555246&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/



