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Abstract

Background: Obesity is a global public health challenge, and there is a need for more evidence-based self-management programs
that support longer-term, sustained weight loss.

Objective: This study used data from the Commonwealth Scientific and Industrial Research Organisation (CSIRO) Total
Wellbeing Diet Online program to determine the reach and weight loss results over its first 5 years.

Methods: Participants were adults who joined the commercial weight loss program of their own volition between October 2014
and September 2019 (N=61,164). Information collected included year of birth, sex, height, weight, and usage data (eg, entries
into the food diary, views of the menu, and program content). Weight loss and percentage of starting body weight lost were
calculated. Members were divided into 2 groups for analysis: “stayers” were members who signed up for at least 12 weeks of the
program and recorded a weight entry at baseline and at the end of the program, while “starters” began the program but did not
record a weight after 12 weeks. Descriptive statistics and multiple linear regression were used to describe weight loss and determine
the member and program characteristics associated with weight loss.

Results: Data were available from 59,686 members for analysis. Members were predominately female (48,979/59,686, 82.06%)
with an average age of 50 years (SD 12.6). The average starting weight was 90.2 kg (SD 19.7), and over half of all members
(34,195/59,688, 57.29%) were classified as obese. At week 12, 94.56% (56,438/59,686) of the members had a paid program
membership, which decreased to 41.48% (24,756/59,686) at 24 weeks. At week 12, 52.03% (29,115/55,958) of the remaining
members were actively using the platform, and by week 24, 26.59% (14,880/55,958) were using the platform. The average weight
loss for all members was 2.8 kg or 3.1% of their starting body weight. Stayers lost 4.9 kg (5.3% of starting body weight) compared
to starters, who lost 1.6 kg (1.7% of starting body weight). Almost half (11,082/22,658, 48.91%) the members who stayed on the
program lost 5% or more of their starting body weight, and 15.48% (3507/22,658) achieved a weight loss of 10% or more. Of
the members who were classified as class 1 obese when they joined the program, 41.39% (3065/7405) who stayed on the program
were no longer classified as obese at the end, and across all categories of obesity, 24% (3180/13,319) were no longer classified
as obese at the end of the program. Based on multiple linear regression, platform usage was the strongest predictor of weight loss
(β=.263; P<.001), with higher usage associated with greater weight loss.

Conclusions: This comprehensive evaluation of a commercial, online weight loss program showed that it was effective for
weight loss, particularly for members who finished the program and were active in using the platform and tools provided. If the
results demonstrated here can be achieved at an even greater scale, the potential social and economic benefits will be extremely
significant.
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Introduction

Background
Obesity is a global public health challenge, with significant
social and economic impacts. In Australia, two-thirds of adults
are classified as overweight or obese [1], and this is expected
to increase to more than three-quarters of the adult population
by 2030 [2]. The costs to the Australian economy attributable
to overweight status and obesity were estimated to be A $8.6
billion between 2011 and 2012 [1]. There is growing recognition
that nutrition plays a crucial role in the etiology of chronic
diseases and that chronic diseases such as type 2 diabetes can
also be reversed by diet and lifestyle interventions [3]. With
most adults struggling to control their weight, there is a need
for more evidence-based self-management programs that support
healthy diet and lifestyle patterns to promote longer-term,
sustained weight loss [4].

In 2020, commercial weight loss services in Australia were
estimated to be worth A $452 million [5]. Although there are
several programs with a variety of dietary patterns, multiple
literature reviews have concluded that weight loss results across
programs are similar and that the vast majority produce only
small to moderate effects which are not maintained in the longer
term [6-8]. Reviews of branded and commercial programs have
been primarily based on randomized controlled trials (RCTs)
and suggest individuals who complete these programs can
achieve significant weight loss [8]. However, in evaluations
undertaken through longitudinal follow-up of participants, only
a small proportion of the original number of individuals are
included [9,10]; therefore, the findings are unlikely to be
representative of the full participant population.

Web-Based Delivery of Weight Loss Programs
In an attempt to increase the accessibility and success of
commercial weight loss programs, a number of web-based
programs have been developed. One early meta-analysis
suggested that web-based interventions achieved similar weight
loss to controls but that those with enhanced features could
achieve greater weight loss than those providing education alone
[11]. Some but not all more recent reviews suggest that
web-based programs can be more successful than alternate
delivery approaches, but the effect sizes are small, and the
heterogeneity in study designs makes it difficult to determine
the key elements driving weight loss [12-15].

Programs delivered online are growing in popularity and account
for 17% of the market share for the diet industry [5].
Commercial programs that have traditionally relied on
face-to-face group sessions have now shifted their focus to
primarily digital delivery. An early review suggested that
self-directed, online commercial programs were suboptimal
[16], but since then, more advanced features have improved the
offerings in the market, with associated RCTs suggesting
moderate effects for weight loss. For example, one RCT that

included 309 people on the 12-week Biggest Loser Club
program reported weight losses of 2.0-3.2 kg compared to 0.5
kg in a wait-listed control group [17]. More recently, an
evaluation of participants receiving the Weight Watchers Online
program reported a 2.7 kg weight loss relative to a 1.3 kg loss
in a control group receiving only a newsletter [18]. However,
in a US study, participants on an eDiets program lost less weight
over a 1-year period than did those receiving a comprehensive
information manual (1.1% vs 4.0% of starting body weight,
respectively). It should be noted that this evaluation was small
and included only 47 participants in total [19]. Thus, based on
the data from existing RCTs, it appears that online commercial
weight loss programs can be successful. However, less has been
published about how these programs may work in everyday
contexts [16] where attrition is likely to be significant, especially
when users are self-directed and incurring possible program
costs.

In late 2014, the Commonwealth Scientific and Industrial
Research Organisation (CSIRO) and Digital Wellness launched
a commercial, online version of the CSIRO Total Wellbeing
Diet. The dietary components were developed through clinical
trials [20-23] and were initially translated into a series of popular
books [24], estimated to have delivered weight loss benefits to
290,700 Australians, with an average weight loss of 5.7 kg [25].
The online format delivered the same program as the books did
but through a digital platform, allowing for several
enhancements, including personalized eating plans, customized
weekly meal plans, food and exercise diaries, the ability to
record and see progress of weight loss, a member forum, and
supportive correspondence via email. Our study analyzed the
data from the CSIRO Total Wellbeing Diet Online program in
the first 5 years after it launched to determine the program’s
reach and weight loss results over this period and to investigate
the key determinants of weight loss success. Specifically, we
aimed to determine average weight loss and its relationship to
the duration of membership, features of the platform that
members used most, and the member and usage characteristics
that were associated with greater weight loss.

Methods

Study Design and Participants
Participants were individuals aged ≥18 years who joined the
CSIRO Total Wellbeing Diet Online of their own volition
between October 2014 and September 2019 (N=61,164; referred
to as “members”). In the registration and setup processes,
individuals younger than 18 years or who had a BMI that placed

them in the underweight category (BMI <18.5 kg/m2) were
automatically excluded. The participants who were removed
from this analysis were as follows: pseudomembers (ie, platform
testers or affiliated staff), those whose membership was paid
for by their employer because their motivations might have
been different to those who signed up and paid for their

J Med Internet Res 2021 | vol. 23 | iss. 6 | e20981 | p. 2https://www.jmir.org/2021/6/e20981
(page number not for citation purposes)

Hendrie et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.2196/20981
http://www.w3.org/Style/XSL
http://www.renderx.com/


membership voluntarily, members living outside of Australia
because the context in which they were following the program
was different and the menu plans were not optimized for
seasonal or local produce, and members without a paid
subscription. These combined exclusions resulted in 1478
records being removed (1478/61,164; 2.4% of the available
data).

Intervention
The CSIRO Total Wellbeing Diet Online [26] is a 12-week
higher-protein, lower–glycemic index, commercial weight loss
program managed by Digital Wellness and available to
individuals at a cost of A $199 for the first 12 weeks. The user
registration process collects information on year of birth, sex,
physical activity levels, and weight loss goals to tailor eating
and exercise plans. Individuals are assigned to 1 of 3 kilojoule
bands depending on their starting weight (6000, 7000, or 8000
kJ/day). The diet is structured around 3 meals (breakfast, lunch,
and dinner) and 2 snacks each day through use of a food group
system where portions of food are presented as standard units
for each food group. There are 7 food groups: fruit, vegetables,
meat and alternatives, breads and cereals, dairy, healthy fats
and oils, and indulgences. Meals are designed around a template
of standard units, which ensures daily allowances of food groups
are met and provides optimal nutrition and energy to promote

weight loss. Daily and weekly meal plans can be customized
by swapping meals using the recipe database.

The online platform is a fully responsive web app with an
interface that is optimized for viewing on a desktop and on
mobile devices. The platform features are designed to support
individuals throughout the program (Figure 1). Program content
provides general information, nutrition advice, weekly tutorials
available for viewing at any time, and some content sent out to
members in a weekly email. The meal plans provide individuals
with meals and snacks planned for the day or week ahead. The
food diary can be used to log meals and snacks consumed, either
by entering prepopulated recipes from the meal plan or recipe
database, or by entering individual foods from a comprehensive
food database. The food search function allows members to
search through the food database for individual foods or recipes
and view information about their composition and food units.
The food tracker tallies the food units and total energy consumed
over the day. The exercise diary is where completed exercises
can be logged or where activities chosen from a database of
different exercise types and intensities can be recorded.
Members receive weekly emails on their nominated weigh-in
day to remind them to weigh themselves and record their weight
into the weight tracker. Progress data are presented in a graph
and table form. The platform also has a forum for members to
share their stories or discuss relevant issues with other members.
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Figure 1. Screenshots of the features of the CSIRO Total Wellbeing Diet Online platform.

Data Collection and Study Outcomes
Digital Wellness manages the collection and storage of data,
including registration details and all user activity and
interactions with the platform. In addition to information
collected at registration, individuals’ body measurements, such
as height, weight, and waist circumference, are also collected.
Other data collected included program details (eg, paid
membership duration) and platform usage data, including entries
into the food diary, views of the menu plans, views of exercise
plans, views of program content information, forum visits,
searches of the food database, and weight entries. These data
were provided to the research team in a deidentified format with
each individual member assigned a unique identifier. As part
of registration, participants agreed to their data being used for

research purposes; therefore, no direct participant consent was
sought. Ethics approval to conduct this research was received
from the CSIRO Health and Medical Human Research Ethics
Committee (approval #2019_090_LR).

Weight loss was calculated as the difference in kilograms
between the last and first weight entered into the platform, with
a larger number representing greater weight loss. Weight loss
was also calculated as a percentage of starting body weight and
was categorized into 4 groups: weight gain (greater than 0%
difference), a weight loss of over 0% and less than 5% of starting
body weight, 5% to less than 10% of starting body weight, and
greater than or equal to 10% of starting body weight lost.

The date of program setup and total duration of paid membership
were used to calculate the number of participants remaining in
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the program within the first 24 weeks from registration. Once
paid membership duration lapsed, a member was considered to
have left the program (dropped out of the program). Platform
usage attrition within the first 24 weeks from registration was
also determined by calculating the difference in days between
the date of last user activity and the date of the program setup.

Platform usage was considered to be any logged activity and
was assessed as usage of each of the 7 features and as overall
usage (all features combined). Platform usage was described in
3 ways: “total days active” referred to the number of unique
days a member used the platform irrespective of whether usage
occurred multiple times per day, “percent active days” was
calculated as total days active divided by the number of days
of membership expressed as a percentage, and “activity per
day” was calculated as the total user activity divided by the
number of days of membership. Levels of platform usage were
then calculated by creating quintiles (5 groups) based on activity
per day, where quintile 1 represented the lowest platform activity
and quintile 5 the highest platform activity. There was a small
group of participants with very high use, and thus the creation
of quintiles helped to manage this skewness.

Statistical Analysis
All data were inspected for invalid records through a systematic
and previously used data cleaning process based on erroneous
height (less than 1 m or greater than 3 m) or weight values (less
than 13 kg or greater than 250 kg), and extreme BMI values

(less than 13 kg/m2 or greater than 97 kg/m2). Members were
removed from analysis if a total weight loss could not be
calculated (n=1451) due to no starting weight reported or only
a single weight entry being made. Members were also removed
from analysis if their weight value was the contributing factor
to an invalid BMI (n=14) or if age at registration was calculated
from entered data as less than 18 years or above 100 years of
age (n=7). In addition, there were 6 pseudomembers removed
from analysis. After these exclusions, 59,686 members were
included in this analysis (59,686/61,164, 97.58% of all
members).

Members were divided into 2 groups for analysis: “stayers”
were defined as members who signed up to at least 12 weeks
of the program and entered their weight into the platform at
baseline and at the end of the program. This was calculated as
members with a paid membership equal to or greater than 84
days (12-week program duration) and for whom days between
their first and last entered weight were equal to or greater than
77 days (plus or minus 1 week for first or last weigh-in). There
were 22,658 members who were categorized as stayers, and the
average time between first and last weigh-in was 268 days.
Starters were defined as members who started the program and
had some level of engagement with the platform but did not
enter a weight at the end of the 12-week program. By definition,
starters had a shorter duration of paid membership or a
last-entered weight that was before 77 days after baseline. There
were 37,028 members who were categorized as starters with an
average of 23 days between the first and last weigh-in.

The average (and SD) weight loss and percentage weight loss
were calculated at a group level for all members and by

subgroups of interest. These subgroups included those of sex,
age (19-30 years, 31-50 years, 51-70 years, and 70 years and
over), starting BMI category (normal weight, overweight, obese
class 1, obese class 2, and obese class 3), and socioeconomic
status according to quintiles of Socio-Economic Indexes for
Areas (SEIFA), where a lower quintile represents a greater
disadvantage [27]. Differences in weight loss, percentage weight
loss, and platform usage were examined between subgroups of
members, with significance being tested by 1-way analysis of
variance (ANOVA).

Multiple linear regression was used to assess which member
characteristics (sex, age, SEIFA quintile, starting BMI) or
program characteristics (membership length, activity per day)
were the strongest predictors of weight loss. The primary
analysis used the last weight entered into the platform (ie, the
last observation carried forward). The models were run to predict
total weight loss on the program (using total weight loss in
kilograms and as a percentage of starting body weight). Member
and program characteristics (predictors) were added to the model
simultaneously. A secondary sensitivity analysis was conducted
to determine the robustness of the primary results with baseline
weight carried forward being used when participants did not
have a weight value available in the platform at 12 weeks or
beyond. The regression models were run for all members and
by subgroup for starters and stayers separately. The significant
predictors of weight loss were similar to those used for total
weight loss and percentage of body weight lost; therefore, only
the regression results for all members predicting percentage of
body weight lost are presented. Statistical analyses were
performed using SPSS Statistics 25 (IBM Corp).

Results

Characteristics of Members
Members who signed up to the program were predominately
female (48,979/59,686; 82.06%) with an average age of 50 years
(SD 12.6). Overall, 40.16% (23,969/59,686) of members were
aged between 31-50 years, and 48.70% (29,068/59,686) were
between 51-70 years (Table 1). The average starting weight of
members when they joined the program was 90.2 kg (SD 19.7),
the average BMI was 32.2 (SD 6.3; Table S1, Multimedia
Appendix 1), and over half of all members were classified as
obese (34,195/59,686, 57.29%). More specifically, 30.75%
(18,353/59,686) of members were classified as class 1 obese,
16.11% (9613/59,686) as class 2, and 10.44% (6229/59,686)
as class 3, the highest risk group (Table 1). Men were heavier
than women (104.9 kg vs 87.0 kg, respectively), but the starting
BMI of men and women was similar (32.8 vs 32.0, respectively;
Table S1, Multimedia Appendix 1).

Members resided in all states of Australia (data not shown).
One-quarter (15,005/59,686, 25.14%) of members lived in areas
classified in the lowest 2 quintiles of disadvantage (most
disadvantaged), and 32.84% (19,598/59,686) lived in areas
classified as the least disadvantaged (Table 1). Members living
in the most disadvantaged areas were heavier (94.1 kg vs 87.7
kg) and had a higher BMI (33.9 vs 31.1) compared to those in
the least disadvantaged areas (Table S1, Multimedia Appendix
1).
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Table 1. Demographic characteristics of starters (n=37,028), stayers (n=22,658), and all members (N=59,686) at the time of joining the CSIRO Total
Wellbeing Diet Online.

All members, n (%)Stayers, n (%)Starters, n (%)Member characteristics

Sex

10,707 (17.94)4503 (19.87)6204 (16.75)Male

48,979 (82.06)18,155 (80.13)30,824 (83.25)Female

Age (years)

3316 (5.56)1004 (4.43)2312 (6.24)18-30

23,969 (40.16)8203 (36.20)15,766 (42.58)31-50

29,068 (48.70)11,960 (52.78)17,108 (46.20)51-70

3333 (5.58)1491 (6.58)1842 (4.97)>71

Starting BMI category

5244 (8.79)1473 (6.51)3771 (10.19)Normal weight

18,957 (31.78)7786 (34.39)11,171 (30.19)Overweight

34,195 (57.33)13,336 (58.90)20,859 (56.37)Obese

18,353 (30.77)7416 (32.75)10,937 (29.55)Class 1

9613 (16.12)3657 (16.15)5956 (16.09)Class 2

6229 (10.44)2263 (10.00)3966 (10.72)Class 3

1251 (2.10)46 (0.20)1205 (3.26)Missing/invalid

Socioeconomic status

5987 (10.03)2322 (10.25)3665 (9.90)1 (lowest)

9018 (15.11)3439 (15.18)5579 (15.07)2

11,417 (19.13)4446 (19.62)6971 (18.83)3

12,926 (21.66)4894 (21.60)8032 (21.69)4

19,598 (32.84)7347 (32.43)12,251 (33.09)5 (highest)

740 (1.24)210 (0.93)530 (1.43)Unknown

Membership and Platform Attrition
The percentage of members with paid membership and active
platform usage declined gradually over the first 24 weeks
(Figure 2). At week 12, 94.56% (56,438/59,686) of members
had a paid membership, and at week 13, this decreased to
69.65% (41,573/59,686) of members. By week 14, 65.34%
(39,000/59,686) of the original membership base had a paid

membership, which continued to decrease to 41.48%
(24,756/59,686) of members at 24 weeks. In terms of platform
usage, 83.80% (46,893/55,958) of members were using the
platform (that is any logged data recorded) after 3 weeks,
52.03% (29,115/55,958) of remaining members were using the
platform at week 12, and 26.59% (14,880/55,958) of those
remaining were still using the platform by week 24 (Figure 2).

Figure 2. Program membership and platform usage attrition over 24 weeks for members of the CSIRO Total Wellbeing Diet Online (n=59,686).
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Weight Loss
The primary analysis using last observation carried forward
indicated an average weight loss for all members of 2.8 kg or
3.1% of starting body weight. Stayers lost an average of 4.9 kg
(5.3% of starting body weight) compared to starters, who lost
an average of 1.6 kg (1.7% of starting body weight). The starting
BMI of members classified as starters and stayers was similar
to that at the start of the program. Stayers who were classified
as overweight when they joined the program lost 4.9% of their
starting body weight, compared to 5.5% for those classified as
class 1 obese, 5.6% as class 2, and 5.9% as class 3. Stayers
living in the most disadvantaged areas lost 5.8% of their starting
body weight compared to 4.9% for those in areas of least
disadvantage (Table 2).

Overall, 24.37% (14,546/59,686) of all members achieved a
weight loss of 5% or more of their starting body weight. Almost
half (11,082/22,658, 48.91%) of the stayers lost 5% or more of
their starting body weight compared to 9.36% (3464/37,028)
of starters (Table 3). Among stayers, 33.43% (7575/22,658)
achieved a weight loss of 5% to <10%, and 15.48%
(3507/22,658) achieved a weight loss of 10% or more of their

starting body weight. The proportion of members losing >10%
of their starting weight was highest for males (lost 10% or more
of their starting body weight: 1012/4503, 22.47%), members
classified as class 3 obese at baseline (445/2263, 19.66%), and
those living in the most disadvantaged areas (409/2322, 17.61%;
Table 3).

Table 4 shows the weight status of members at the time they
joined and at the end of the program. Overall, 14.27%
(2701/18,930) of all members who were classified as overweight
when they joined the program had achieved normal weight by
the end. Among stayers, this proportion was 24.59%
(1911/7770). Across all levels of obesity, 24% (3180/13,319)
of stayers who were classified as obese when they joined the
program were no longer classified as obese at the end. More
specifically, among stayers who were classified as class 1 obese
at baseline, 41.39% (3065/7405) had shifted to a lower weight
status category at the end of the program (ie, overweight or
normal weight). In addition, 47.86% (1748/3652) and 36.78%
(832/2262) of stayers who were classified as class 2 and 3,
respectively, achieved a lower weight status at the end of the
program.
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Table 2. Weight loss in kilograms and percentage of body weighta in starters (n=37,028), stayers (n=22,658), and all members (n=59,686) on the
CSIRO Total Wellbeing Diet Online.

All members, mean (SD)Stayers, mean (SD)Starters, mean (SD)Member characteristics

% body weightWeight loss (kg)% body weightWeight loss (kg)% body weightWeight loss (kg)

3.07 (4.65)2.84 (4.69)5.25 (5.56)4.87 (5.60)1.73 (3.36)1.60 (3.51)Total

Sex

3.98 (5.05)4.20 (5.75)6.51 (5.45)6.85 (6.26)2.14 (3.79)2.28 (4.44)Male

2.87 (4.54)2.55 (4.38)4.94 (5.54)4.38 (5.31)1.65 (3.26)1.47 (3.27)Female

Age (years)

2.75 (4.50)2.50 (4.30)4.94 (6.29)4.48 (6.22)1.80 (2.99)1.64 (2.70)18-30

2.76 (4.42)2.58 (4.46)4.75 (5.63)4.46 (5.70)1.72 (3.18)1.61 (3.24)31-50

3.31 (4.78)3.06 (4.88)5.54 (5.51)5.12 (5.56)1.75 (3.41)1.61 (3.71)51-70

3.53 (5.16)3.20 (4.98)5.99 (4.76)5.39 (4.61)1.54 (4.59)1.43 (4.55)>71

Starting BMI category

1.83 (4.23)1.22 (2.70)3.58 (4.51)2.38 (3.03)1.15 (3.90)0.76 (2.41)Normal weight

3.07 (4.51)2.42 (3.54)4.91 (5.11)3.87 (4.05)1.78 (3.51)1.40 (2.71)Overweight

3.34 (4.78)3.41 (5. 36)5.66 (5.84)5.72 (6.31)1.88 (3.19)1.92 (4.00)Obese

3.37 (4.52)3.11 (4.24)5.54 (5.63)5.11 (5.31)1.90 (2.27)1.75 (2.54)Class 1

3.29 (4.67)3.44 (4.93)5.64 (5.80)5.90 (6.16)1.84 (3.01)1.93 (3.14)Class 2

3.34 (5.65)4.24 (8.14)5.94 (6.55)7.45 (8.77)1.85 (4.42)2.41 (7.14)Class 3

0.82 (3.17)0.82 (4.37)7.53 (8.81)7.61 (14.70)0.56 (2.40)0.56 (3.15)Missing/invalid

Socioeconomic status

3.36 (5.20)3.26 (5.64)5.80 (5.76)5.58 (6.10)1.82 (4.13)1.78 (4.77)1 (lowest)

3.24 (4.37)3.04 (4.47)5.53 (5.56)5.20 (5.77)1.83 (2.58)1.71 (2.68)2

3.19 (4.98)2.98 (4.97)5.34 (5.58)5.00 (5.46)1.81 (3.99)1.70 (4.14)3

3.10 (4.75)2.87 (4.79)5.37 (5.50)4.97 (5.56)1.72 (3.58)1.59 (3.71)4

2.86 (4.31)2.57 (4.18)4.87 (5.40)4.39 (5.27)1.66 (2.89)1.49 (2.85)5 (highest)

1.74 (4.78)1.59 (5.14)3.81 (8.15)3.49 (9.02)0.92 (1.83)0.83 (1.66)Unknown

aAverage weight loss in kilograms and percentage of starting body weight were calculated using last observation carried forward.
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Table 3. Percentage of the sample within weight loss categoriesa,b for starters (n=37,028), stayers (n=22,658), and all members (N=59,686) on the
CSIRO Total Wellbeing Diet Online.

All members, n (%)Stayers, n (%)Starters, n (%)Member characteris-
tics

≥10%
lost

5%-
<10%
lost

0%-
<5%
lost

Weight
gain

≥10%
lost

5%-
<10%
lost

0%-
<5%
lost

Weight
gain

≥10%
lost

5%-
<10%
lost

0%-
<5%
lost

Weight
gain

3823
(6.41)

10723
(17.97)

40395
(67.68)

4745
(7.95)

3507
(15.48)

7575
(33.43)

9058
(39.98)

2518
(11.11)

316
(0.85)

3148
(8.5)

31337
(84.63)

2227
(6.01)

Total

Sex

1111
(10.38)

2500
(23.35)

6495
(60.66)

601
(5.61)

1012
(22.47)

1685
(37.42)

1489
(33.07)

317
(7.04)

99 (1.6)815
(13.14)

5006
(80.69)

284
(4.58)

Male

2712
(5.54)

8223
(16.79)

33900
(69.21)

4144
(8.46)

2495
(13.74)

5890
(32.44)

7569
(41.69)

2201
(12.12)

217 (0.7)2333
(7.57)

26331
(85.42)

1943
(6.3)

Female

Age (years)

183
(5.52)

568
(17.13)

2273
(68.55)

292
(8.81)

146
(14.54)

349
(34.76)

377
(37.55)

132
(13.15)

37 (1.6)219
(9.47)

1896
(82.01)

160
(6.92)

18-30

1254
(5.23)

3878
(16.18)

16646
(69.45)

2191
(9.14)

1124
(13.7)

2584
(31.5)

3359
(40.95)

1136
(13.85)

130
(0.82)

1294
(8.21)

13287
(84.28)

1055
(6.69)

31-50

2114
(7.27)

5578
(19.19)

19299
(66.39)

2077
(7.15)

1980
(16.56)

4081
(34.12)

4741
(39.64)

1158
(9.68)

134
(0.78)

1497
(8.75)

14558
(85.09)

919
(5.37)

51-70

272
(8.16)

699
(20.97)

2177
(65.32)

185
(5.55)

257
(17.24)

561
(37.63)

581
(38.97)

92
(6.17)

15 (0.81)138
(7.49)

1596
(86.64)

93 (5.05)71 +

Starting BMI category

100
(1.91)

654
(12.47)

4012
(76.51)

478
(9.12)

88
(5.97)

427
(28.99)

732
(49.69)

226
(15.34)

12 (0.32)227
(6.02)

3280
(86.98)

252
(6.68)

Normal weight

1147
(6.05)

3669
(19.35)

12536
(66.13)

1605
(8.47)

1047
(13.45)

2682
(34.45)

3162
(40.61)

895
(11.49)

100 (0.9)987
(8.84)

9374
(83.91)

710
(6.36)

Overweight

2557
(7.48)

6340
(18.54)

22669
(66.29)

2629
(7.69)

2361
(17.70)

4444
(33.32)

5140
(38.54)

1391
(10.43)

196
(0.94)

1896
(9.09)

17529
(84.04)

1238
(5.94)

Obese

1405
(7.66)

3584
(19.53)

11884
(64.75)

1480
(8.06)

1304
(17.58)

2511
(33.86)

2797
(37.72)

804
(10.84)

101
(0.92)

1073
(9.81)

9087
(83.08)

676
(6.18)

Class 1

663
(6.90)

1771
(18.42)

6446
(67.06)

733
(7.63)

612
(16.74)

1237
(33.83)

1434
(39.21)

374
(10.23)

51 (0.86)534
(8.97)

5012
(84.15)

359
(6.03)

Class 2

489
(7.85)

985
(15.81)

4339
(69.66)

416
(6.68)

445
(19.66)

696
(30.76)

909
(40.17)

213
(9.41)

44 (1.11)289
(7.29)

3430
(86.49)

203
(5.12)

Class 3

18
(1.44)

54
(4.32)

1153
(92.17)

26
(2.08)

10
(21.74)

17
(36.96)

17
(36.96)

2
(4.35)

8 (0.66)37
(3.07)

1136
(94.27)

24 (1.99)Missing

/invalid

Socioeconomic status

446
(7.45)

1164
(19.44)

3929
(65.63)

448
(7.48)

409
(17.61)

813
(35.01)

874
(37.64)

226
(9.73)

37 (1.01)351
(9.58)

3055
(83.36)

222
(6.06)

1 (lowest)

612
(6.79)

1710
(18.96)

6038
(66.95)

658
(7.3)

569
(16.55)

1214
(35.3)

1310
(38.09)

346
(10.06)

43 (0.77)496
(8.89)

4728
(84.75)

312
(5.59)

2

794
(6.95)

2139
(18.74)

7605
(66.61)

879
(7.7)

723
(16.26)

1520
(34.19)

1729
(38.89)

474
(10.66)

71 (1.02)619
(8.88)

5876
(84.29)

405
(5.81)

3

842
(6.51)

2320
(17.95)

8725
(67.5)

1039
(8.04)

780
(15.94)

1673
(34.18)

1904
(38.9)

537
(10.97)

62 (0.77)647
(8.06)

6821
(84.92)

502
(6.25)

4

1104
(5.63)

3311
(16.89)

13522
(69)

1661
(8.48)

1002
(13.64)

2300
(31.31)

3146
(42.82)

899
(12.24)

102
(0.83)

1011
(8.25)

10376
(84.7)

762
(6.22)

5 (highest)

25
(3.38)

79
(10.68)

576
(77.84)

60
(8.11)

24
(11.4)

55
(26.2)

95
(45.2)

36
(17.1)

1 (0.19)24
(4.53)

481
(90.75)

24 (4.53)Unknown

aAverage weight loss in kilograms and percentage of starting body weight were calculated using last observation carried forward.
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bProportion of the sample within each category of weight loss: weight gain, 0 to less than 5% of starting body weight lost, 5% to less than 10% of
starting body weight lost, and greater than or equal to 10% of starting body weight lost.

Table 4. Shift in body weight status category as a percentage of starting weight status category for starters (n=37,028), stayers (n=22,658), and all
members (N=59,686) in the CSIRO Total Wellbeing Diet Online.

Final weight status category, n (%) Starting weight status category

Class 3 obeseClass 2 obeseClass 1 obeseOverweightNormal weight

Starters

1 (0.03)1 (0.03)4 (0.11)45 (1.19)3716 (98.65)Normal weight (n=3767)

4 (0.04)1 (0.01)68 (0.61)10,297 (92.27)790 (7.08)Overweight (n=11,160)

1 (0.01)65 (0.59)9286 (84.94)1572 (14.38)9 (0.08)Class 1 obese (n=10,933)

22 (0.37)4871 (81.80)1053 (17.68)5 (0.08)4 (0.07)Class 2 obese (n=5955)

3446 (86.89)502 (12.66)7 (0.18)6 (0.15)5 (0.13)Class 3 obese (n=3966)

Stayers

0 (0.00)0 (0.00)1 (0.07)76 (5.18)1391 (94.75)Normal weight (n=1468)

3 (0.04)2 (0.03)166 (2.14)5688 (73.20)1911 (24.59)Overweight (n=7770)

4 (0.05)113 (1.53)4223 (57.03)3009 (40.63)56 (0.76)Class 1 obese (n=7405)

52 (1.42)1851 (50.71)1645(45.04)92 (2.52)11 (0.30)Class 2 obese (n=3652)

1430 (63.22)756 (33.42)64 (2.83)8 (0.35)4 (0.18)Class 3 obese (n=2262)

All members

1 (0.02)1 0.02)5 (0.10)121 (2.31)5107 (97.55)Normal weight (n=5235)

7 (0.04)3 (0.02)234 (1.24)15985 (84.44)2701 (14.27)Overweight (n=18,930)

5 (0.03)178 (0.97)13,509 (73.67)4581 (24.98)65 (0.35)Class 1 obese (n=18,338)

74 (0.77)6723 (69.98)2698 (28.08)97 (1.01)15 (0.16)Class 2 obese (n=9607)

4876 (78.29)1258 (20.20)71 (1.14)14 (0.22)9 (0.14)Class 3 obese (n=6228)

Platform Usage
Overall members used the platform on 29.8% of their
membership days, and this was higher in stayers than starters
(46.5% vs 19.6%, respectively). The most commonly used
platform features were the weigh-in (used by all members), food
diary (52,828/59,686, 88.51% of members), and menu plans
(51,718/59,686, 86.65% of members). The total number of days
(irrespective of membership length) members were active on
the features was highest for the food diary (15.10 days), menu

plans (13.17 days), and weigh-in feature (12.27 days), but
activity per day of membership was highest for the food diary
and menu plan (used approximately 2 out of every 3 days; Table
5).

The usage per day of membership was higher in stayers for all
features. On average, stayers used the menu plans and food
diary once per day, while starters used these less than once every
2 days. Stayers used the weigh-in once per week, while starters
used this feature less than once every fortnight (Table 5).
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Table 5. Platform feature usage for starters (n=37,028), stayers (n=22,658) and all members (n=59,686) of the CSIRO Total Wellbeing Diet Online.

Activity per day, mean (SD)dActive days, mean (SD)cTotal days active, mean (SD)bUsage, n (%)aPlatform feature

Starters (n= 37,028)

0.98 (2.09)19.61 (28.70)22.02 (24.34)37,028 (100.00)Overall

0.04 (0.08)4.30 (8.50)4.63 (4.98)36,965 (99.83)Weigh-in

0.37 (0.89)6.05 (10.30)6.76 (9.27)30,900 (83.45)Food diary

0.48 (1.17)5.70 (9.92)6.73 (10.40)30,637 (82.74)Menu plan

0.03 (0.07)1.25 (2.87)1.35 (2.58)19,654 (53.08)Exercise plan

0.01 (0.03)0.92 (2.18)1.01 (1.93)17,203 (46.46)Program content

0.02 (0.07)0.83 (2.94)0.89 (2.46)13,319 (35.97)Forum

0.03 (0.44)0.57 (2.69)0.63 (1.99)9538 (25.76)Food search

Stayers (n=22,658)

2.30 (3.12)46.50 (46.59)90.89 (113.54)22,658 (100.00)Overall

0.13 (0.18)12.79 (18.44)24.75 (35.18)22,615 (99.81)Weigh-in

0.95 (1.58)14.97 (18.21)28.73 (45.73)21,926 (96.77)Food diary

1.03 (1.71)11.58 (15.16)23.69 (39.93)21,079 (93.03)Menu plan

0.05 (0.13)2.14 (4.84)3.77 (8.40)15,992 (70.58)Exercise plan

0.02 (0.06)1.62 (3.00)2.89 (5.69)16,021 (70.71)Program content

0.04 (0.24)1.99 (6.25)4.14 (19.89)12,679 (55.96)Forum

0.08 (0.31)1.41 (3.66)2.92 (9.21)11,372 (50.19)Food search

All members (n=59,686)

1.48 (2.61)29.82 (38.80)48.17 (79.86)59,686 (100.00)Overall

0.08 (0.14)7.52 (13.82)12.27 (24.09)59,579 (99.82)Weigh-in

0.59 (1.23)9.43 (14.51)15.10 (31.00)52,828 (88.51)Food diary

0.69 (1.43)7.93 (12.50)13.17 (27.21)51,718 (86.65)Menu plan

0.03 (0.1)1.59 (3.77)2.27 (5.69)35,650 (59.73)Exercise plan

0.02 (0.05)1.18 (2.54)1.73 (3.93)33,227 (55.67)Program content

0.03 (0.16)1.27 (4.53)2.13 (12.50)25,999 (43.56)Forum

0.05 (0.40)0.89 (3.12)1.50 (5.99)20,914 (35.04)Food search

aPercentage of the sample who used the platform or feature at any time during their membership.
bTotal days active refers to the number of unique days a member used the platform irrespective of whether usage occurred multiple times per day.
cPercent active days was calculated as total days active divided by number of days of membership expressed as a percentage.
dActivity per day was calculated as the total user activity divided by the number of days of membership.

Weight Loss Across Levels of Platform Usage
Table 6 shows the average weight loss by levels of platform
usage. High usage was characterized as viewing the menu plans
2-3 times per day, making 2 food diary entries per day, searching
for foods once per week, recording a weight about once per
week, and viewing the exercise plans and the forum a little less
than once per week. Weight loss in kilograms and percentage

body weight increased with increasing levels of platform usage.
Overall, members with the highest usage lost 5.3% of their
starting body weight compared to 0.9% for those with the lowest
usage. Stayers who used the platform most lost 6.6% of their
starting body weight compared to 3.0% for those with the lowest
usage. Among stayers, 1 in 5 in the highest category of usage
lost 10% or more of their starting body weight and 2 in 5 lost
5%-<10% of their starting body weight.
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Table 6. Weight loss by level of platform usage for starters (n=37,028), stayers (n=22,658), and all members (N=59,686) in the CSIRO Total Wellbeing
Diet Online.

Weight loss in categories, n (%)bWeight loss, mean (SD)aLevels of platform usage

≥10% lost5%-<10% lost0%-<5% lostWeight gain% body weightWeight, kg

Starters

42 (0.40)237 (2.26)9610 (91.78)582 (5.56)0.57 (3.12)0.55 (2.78)Quintile 1: lowest usage
(n=10,471)

58 (0.70)501 (6.01)7151 (85.77)627 (7.52)1.45 (3.74)1.40 (4.20)Quintile 2 (n=8337)

70 (0.96)677 (9.29)6047 (82.95)496 (6.80)2.01 (3.28)1.86 (3.75)Quintile 3 (n=7290)

63 (0.98)816 (12.75)5162 (80.68)357 (5.58)2.54 (2.84)2.31 (3.04)Quintile 4 (n=6398)

83 (1.83)917 (20.23)3367 (74.29)165 (3.64)3.33 (2.91)2.99 (3.05)Quintile 5: highest usage
(n=4532)

Stayers

137 (9.35)299 (20.40)670 (45.70)360 (24.56)2.98 (6.30)2.88 (6.15)Quintile 1: lowest usage
(n=1466)

458 (12.72)987 (27.42)1583 (43.97)572 (15.89)4.26 (5.70)4.03 (5.86)Quintile 2 (n=3600)

595 (12.80)1436 (30.89)2012 (43.28)606 (13.04)4.72 (5.45)4.45 (5.49)Quintile 3 (n=4649)

811 (14.64)1853 (33.45)2284 (41.23)591 (10.67)5.21 (5.37)4.82 (5.30)Quintile 4 (n=5539)

1506 (20.34)3000 (40.52)2509 (33.89)389 (5.25)6.56 (5.22)5.98 (5.41)Quintile 5: highest usage
(n=7404)

All members

179 (1.50)536 (4.49)10280 (86.12)942 (7.89)0.87 (3.75)0.84 (3.46)Quintile 1: lowest usage
(n=11,937)

516 (4.32)1488 (12.47)8734 (73.17)1199 (10.04)2.30 (4.61)2.19 (4.91)Quintile 2 (n=11,937)

665 (5.57)2113 (17.70)8059 (67.50)1102 (9.23)3.07 (4.46)2.87 (4.68)Quintile 3 (n=11,939)

874 (7.32)2669 (22.36)7446 (62.38)948 (7.94)3.78 (4.41)3.47 (4.42)Quintile 4 (n=11,937)

1589 (13.31)3917 (32.82)5876 (49.23)554 (4.64)5.33 (4.75)4.84 (4.84)Quintile 5: highest usage
(n=11,936)

aAverage weight loss in kilograms and percentage of starting body weight were calculated using last observation carried forward.
bProportion of the sample within each category of weight loss: weight gain, 0 to less than 5% of starting body weight lost, 5% to less than 10% of
starting body weight lost, and greater than or equal to 10% of starting body weight lost.

Predictors of Weight Loss
On the basis of multiple linear regression, member
characteristics (sex, age, socioeconomic status, starting BMI)
and program characteristics (duration of membership and usage
of the platform per day) accounted for 29.4% of the variance
associated with the percentage total weight loss (F6,58434=920.01;
P<.001). All predictors were significant, with platform usage
being the strongest predictor of weight loss (β=.263; P<.001)
and higher usage per day being associated with greater weight
loss. Sex (β=–.086; P<.001) and starting BMI (β=.062; P<.001)
were the next 2 strongest predictors of percentage body weight
lost, with men and those with a higher starting BMI losing more
weight.

Sensitivity Analysis
Starters, by definition, did not have a weight entered into the
platform at 12 weeks or more; therefore, we used baseline
observation to carry forward their assumed weight loss to zero.
The average weight loss for stayers was 4.9 kg. Using the
baseline-observation-carried-forward approach, we assumed

the average weight loss for all members was 1.8 kg. Multiple
linear regression showed similar results to those of the primary
analysis. The model accounted for 31.5% of the variance
associated with percentage total weight loss, and platform usage
was the strongest predictor of weight loss (β=.272; P<.001).

Discussion

Principal Results
This study examined the data generated through the CSIRO
Total Wellbeing Diet Online, a commercial weight loss program,
to determine its reach and effectiveness over its first 5 years of
use. This analysis included usage data from almost all
(59,686/61,164, 97.58%) of the individuals who had signed up
between October 2014 to September 2019. The results indicated
that the average weight loss across all members was 3.1% of
their starting body weight but was considerably higher (5.3%
of starting body weight) in the 22,658 members who completed
the full 12-week program or more (37.96% of all members
analyzed). This magnitude of weight loss was consistent with
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similar programs [17,19] and greater than that reported for some
other web-based commercial programs [10]. However, it was
less than that of commercial programs that use a more intensive,
one-to-one consultation model [28].

Our finding that almost 1 in 2 members who completed the
CSIRO Total Wellbeing Diet Online program lost 5% or more
of their starting body weight has considerable public health
relevance, as a loss of 5% of body weight is considered clinically
significant in relation to reductions in risk of comorbidities [29].
This result is also similar to the findings of a 6-month
German-based commercial weight loss program, although the
evaluation of this program used a much smaller sample (N=479)
[30]. Furthermore, overweight and obese status are related to
the development of several chronic conditions, which place a
huge burden on the health care system [1]. This study was also
able to demonstrate that about 40% of members with obesity
who stayed on the program were able to shift down a weight
status category, with about 24% no longer classified as obese
when they finished the program. Moreover, approximately 25%
who were classified as overweight at the start of the program
achieved a normal weight at the completion of the program.
The increased risk of morbidity and mortality from many chronic
conditions means programs that can shift people out of the
higher-risk, obese weight status category can confer significant
potential gains in health and quality of life for these individuals
[31]. If the results demonstrated here can be achieved at an even
greater scale, the potential social and economic benefits will be
extremely significant.

One of the most important findings from this study was that
members who were living in the most disadvantaged areas were
one of the most successful groups on the program based on
percentage of total weight loss. About 10% of members were
living in areas considered to be among the most disadvantaged
in Australia, and their average weight loss was 5.8% of starting
body weight, and about 53% lost 5% percent or more of their
starting body weight. Although this may be partly attributable
to the higher starting BMI in this group, it is nevertheless an
encouraging finding given that individuals of lower
socioeconomic status are at increased risk of weight gain and
obesity [32,33] but tend to have lower rates of uptake and
completion of weight loss programs [34]. There are many unique
challenges that have been cited for disadvantaged groups,
including literacy, insufficient time, and lack of motivation [32].
It has also been suggested that individuals with lower income
are less likely to recognize their unhealthy weight and therefore
less likely to attempt weight loss than are higher income
individuals [35]. It is likely that motivations for joining a weight
loss program may vary across groups of differing socioeconomic
status [32]. Overall, the CSIRO Total Wellbeing Diet Online
program appears to be an effective weight loss program for
individuals in lower socioeconomic groups, representing a
simple, evidence-based, and effective intervention to address
the public health challenge of being overweight or obese.

Platform Usage and Weight Loss
Participant adherence is known to be a primary determinant of
program success [36], and this study, like others [11,37], showed
that higher engagement with an online platform and more

frequent usage of program features was associated with greater
early weight loss and greater total weight loss. Members with
the highest platform usage lost twice as much weight than did
those with the lowest levels of usage. A review of
technology-driven weight loss interventions suggests that
self-monitoring, feedback and communication, social support,
use of a structured program, and use of an individually tailored
program are factors that could facilitate weight loss [38].
Opportunity for self-monitoring through entries in a diary
[30,37,39,40] and engagement with social forums have been
shown to be associated with greater weight loss and weight loss
maintenance in web-based interventions [11,37,41]. On this
program, members with the highest platform usage were using
the food diary to record dietary intake about twice per day. They
were also monitoring their body weight more closely by entering
a weight value into the platform once per week. Consistent
self-monitoring of weight is crucial to successful weight loss
and weight loss maintenance [42] and is central to behavioral
weight loss programs [43].

The specific features of a program are important and can
influence engagement and weight loss. Different technologies
may lend themselves to different features. The focus of this
study was on a web-based program, but commercial weight loss
programs delivered through mobile phone apps are also
common. One of the most popular publicly available apps for
weight loss is Noom Coach, with tens of millions of installs
worldwide. An evaluation of Noom Coach used data from a
very select group who had recorded their data at least twice per
month for 6 consecutive months (n=36,000). In this highly
motivated subsample, who were engaged and used the app in
this way, 23% of users achieved a weight loss of 10% or more
over the 6-month period examined [44]. For the CSIRO Total
Wellbeing Diet Online, 20% (4532/22,658) of an engaged
subsample (that is the highest platform usage users who stayed
on the program for at least 3 months) achieved a weight loss of
10% or more. However, it would be interesting to see a
larger-scale study with a greater proportion of total Noom users
to better understand the weight loss a typical user can expect
when embarking on the program. Mobile phone apps can offer
different features, such as push notifications and real time
information, which may provide additional support that is not
available in a web-based program. An increasing number of
technologies are being used in parallel, and programs are
available across multiple platforms to offer users greater
flexibility and choice. As the complexity of program delivery
increases, it is vital that robust evaluations are conducted to
determine the elements of programs, the components of their
delivery, and the combinations of these that are associated with
successful weight loss.

Achieving sufficient engagement and user retention is a
challenge. For commercial weight loss programs, high attrition
rates of up to 70% are common [28,45], and nonusage attrition
is also high on web-based weight loss programs [46]. It is
important to look at both program attrition and attrition in terms
of technology usage because it is possible that people stop using
the platform features before they formally drop out [46].
Platform usage could be thought of as the equivalent of
treatment dose in medical studies, and so, while the optimal
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dose for web-based interventions is unclear, strategies to
improve engagement need to be determined. Engagement and
retention on a program might be related to user characteristics
such as starting weight, as people who are heavier have more
weight to lose to reach their weight loss goal and therefore are
willing to stay on a program for longer [28]. In this study,
starters and stayers had a similar starting BMI, but stayers might
have been more intrinsically motivated to adhere to the program
and achieve weight loss. A greater understanding of user
behaviors that predict engagement and whether this varies for
different user groups is needed to develop strategies to increase
engagement and drive more successful weight loss outcomes.
For example, posting a profile picture has been shown to predict
higher engagement with an online weight loss program [47],
and more frequent input of evening meal information is the
most important behavior for weight loss in a commercial weight
loss app [48]. If more specific behaviors like these were
recognized, then they could be incorporated and specifically
promoted to help achieve higher levels of engagement and
weight loss.

Rapid initial weight loss has been shown to predict greater
longer-term weight loss [30,49], and while this study showed
higher usage of the platform was associated with greater early
weight loss, further exploration could determine specific
behavioral patterns that support early success. Data were not
available for members once they had dropped out (and thus our
results represent the best-case scenario), and the reasons for
drop-out and nonplatform usage are also worthy of further
investigation. It is unknown how weight loss is maintained once
membership has ceased, but the achievement of long-term
weight loss or weight loss maintenance following completion
of the program is the true goal.

Strengths and Limitations
A key strength of the current study is that a broad set of
inclusion criteria was applied for analysis, and data from all

members were used in reporting the weight loss results, which
is not always the case for commercial programs [9,10,44].
Weight loss was conducted using self-reported values with the
last weight entered into the platform being carried forward. As
we split the sample into starters and stayers and presented the
data separately, the weight losses reported for stayers are likely
to be reflective of an “average” member that joins and finishes
the program and not a selected subsample. Although this is a
retrospective analysis, it represents a very large cohort of people
who had chosen to join a commercial weight loss program and
followed the program in their own everyday context. However,
a limitation associated with this design is that the study included
only the member characteristics that were collected as part of
the registration process. Although a range of personal
demographic data was included, other factors, such as past
dieting history or motivation, were not available. Platform usage
provided an indication of engagement, while viewing the menu
plans and use of the food diary may relate to compliance with
the eating plan. However, more objective and validated measures
of dietary intake would better represent dietary program
compliance.

Conclusions
To our knowledge, this 5-year evaluation of the CSIRO Total
Wellbeing Diet Online represents one of the most
comprehensive evaluations of a commercially available, online
weight loss program and has provided insights into predictors
of weight loss success among members. Health care practitioners
and individuals require evidenced-based weight management
programs that have been shown to achieve meaningful weight
loss. The findings suggest that this program is effective for
weight loss, particularly for members who finish the program
and are active in using the online platform and tools provided.
Importantly, members with a higher starting BMI and those
from more disadvantaged socioeconomic areas were among
those who lost the most weight.

Acknowledgments
We acknowledge the team at Digital Wellness for their support in maintaining the CSIRO Total Wellbeing Diet Online platform,
retrieving the data, and assisting in the data management prior to analysis.

Conflicts of Interest
This study was cofunded by CSIRO and Digital Wellness. Digital Wellness manages the CSIRO Total Wellbeing Diet Online
under a commercial agreement. Authors from CSIRO conducted the analysis and were responsible for the interpretation of results
and preparation of the manuscript. Digital Wellness was not involved in the analysis or preparation of results. Digital Wellness
has approved the manuscript for publication.

Multimedia Appendix 1
Mean (SD) starting body weight and body mass index of starters (n=37,028), stayers (n=22,658) and all members (n=59,686) at
the time of joining the CSIRO Total Wellbeing Diet Online.
[DOCX File , 16 KB-Multimedia Appendix 1]

References

1. A picture of overweight and obesity in Australia. Australian Institute of Health and Welfare. Canberra; 2017. URL: https:/
/www.aihw.gov.au/getmedia/172fba28-785e-4a08-ab37-2da3bbae40b8/aihw-phe-216.pdf.aspx?inline=true [accessed
2021-02-04]

J Med Internet Res 2021 | vol. 23 | iss. 6 | e20981 | p. 14https://www.jmir.org/2021/6/e20981
(page number not for citation purposes)

Hendrie et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v23i6e20981_app1.docx&filename=8b1935df36f405de9007bfde7ba9bb95.docx
https://jmir.org/api/download?alt_name=jmir_v23i6e20981_app1.docx&filename=8b1935df36f405de9007bfde7ba9bb95.docx
https://www.aihw.gov.au/getmedia/172fba28-785e-4a08-ab37-2da3bbae40b8/aihw-phe-216.pdf.aspx?inline=true
https://www.aihw.gov.au/getmedia/172fba28-785e-4a08-ab37-2da3bbae40b8/aihw-phe-216.pdf.aspx?inline=true
http://www.w3.org/Style/XSL
http://www.renderx.com/


2. National Health Survey: first results. Australian Bureau of Statistics. Canberra, Australia; 2017. URL: http://www.abs.gov.au/
ausstats/abs@.nsf/mf/4364.0.55.001 [accessed 2021-02-03]

3. Healthy diet. World Health Organization. URL: https://www.who.int/topics/diet/en/ [accessed 2021-10-28]
4. Stubbs RJ, Morris L, Pallister C, Horgan G, Lavin JH. Weight outcomes audit in 1.3 million adults during their first 3

months' attendance in a commercial weight management programme. BMC Public Health 2015 Sep 10;15:882 [FREE Full
text] [doi: 10.1186/s12889-015-2225-0] [Medline: 26359180]

5. Weight loss services in Australia: Australia Industry (ANZSIC) Report S9512. IBISWorld. URL: https://my.ibisworld.com/
download/au/en/industry/1704/1/0/pdf [accessed 2021-01-20]

6. Atallah R, Filion KB, Wakil SM, Genest J, Joseph L, Poirier P, et al. Long-term effects of 4 popular diets on weight loss
and cardiovascular risk factors: a systematic review of randomized controlled trials. Circulation: Cardiovascular Quality
and Outcomes 2014 Nov 11;7(6):815-827. [doi: 10.1161/circoutcomes.113.000723]

7. Johnston BC, Kanters S, Bandayrel K, Wu P, Naji F, Siemieniuk RA, et al. Comparison of weight loss among named diet
programs in overweight and obese adults: a meta-analysis. JAMA 2014 Sep 03;312(9):923-933. [doi:
10.1001/jama.2014.10397] [Medline: 25182101]

8. Gudzune KA, Doshi RS, Mehta AK, Chaudhry ZW, Jacobs DK, Vakil RM, et al. Efficacy of commercial weight-loss
programs. Ann Intern Med 2015 Apr 07;162(7):501. [doi: 10.7326/m14-2238]

9. Lowe MR, Kral TVE, Miller-Kovach K. Weight-loss maintenance 1, 2 and 5 years after successful completion of a
weight-loss programme. Br J Nutr 2007 Nov 28;99(4):925-930. [doi: 10.1017/s0007114507862416]

10. Hwang KO, Ning J, Trickey AW, Sciamanna CN. Website usage and weight loss in a free commercial online weight loss
program: retrospective cohort study. J Med Internet Res 2013 Jan 15;15(1):e11 [FREE Full text] [doi: 10.2196/jmir.2195]
[Medline: 23322819]

11. Neve M, Morgan PJ, Jones PR, Collins CE. Effectiveness of web-based interventions in achieving weight loss and weight
loss maintenance in 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]

12. Ryan K, Dockray S, Linehan C. A systematic review of tailored eHealth interventions for weight loss. Digit Health
2019;5:2055207619826685 [FREE Full text] [doi: 10.1177/2055207619826685] [Medline: 30783535]

13. Sorgente A, Pietrabissa G, Manzoni GM, Re F, Simpson S, Perona S, et al. Web-based interventions for weight loss or
weight loss maintenance in overweight and obese people: a systematic review of systematic reviews. J Med Internet Res
2017 Jun 26;19(6):e229 [FREE Full text] [doi: 10.2196/jmir.6972] [Medline: 28652225]

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

15. Manzoni GM, Pagnini F, Corti S, Molinari E, Castelnuovo G. Internet-based behavioral interventions for obesity: an updated
systematic review. Clin Pract Epidemiol Ment Health 2011 Mar;7:19-28 [FREE Full text] [doi:
10.2174/1745017901107010019] [Medline: 21552423]

16. Tsai AG, Wadden TA. Systematic review: an evaluation of major commercial weight loss programs in the United States.
Ann Intern Med 2005 Jan 04;142(1):56-66. [doi: 10.7326/0003-4819-142-1-200501040-00012] [Medline: 15630109]

17. Collins CE, Morgan PJ, Jones P, Fletcher K, Martin J, Aguiar EJ, et al. A 12-week commercial web-based weight-loss
program for overweight and obese adults: randomized controlled trial comparing basic versus enhanced features. J Med
Internet Res 2012;14(2):e57 [FREE Full text] [doi: 10.2196/jmir.1980] [Medline: 22555246]

18. Thomas JG, Raynor HA, Bond DS, Luke AK, Cardoso CC, Foster GD, et al. Weight loss in weight watchers online with
and without an activity tracking device compared to control: a randomized trial. Obesity (Silver Spring) 2017
Jun;25(6):1014-1021. [doi: 10.1002/oby.21846] [Medline: 28437597]

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

20. Clifton P, Abbey M, Noakes M, Nestel P. Body fat distribution is a determinant of the lipoprotein response to dietary fat
and cholesterol. Atherosclerosis 1994 Sep;109(1-2):148. [doi: 10.1016/0021-9150(94)93604-8]

21. Noakes M, Clifton P. Dietary fats in energy restricted diet effects on cardiovascular risk factors. Circulation 1999;100(18):e.
22. Farnsworth E, Luscombe N, Noakes M, Wittert G, Argyiou E, Clifton P. Effect of a high-protein, energy-restricted diet on

body composition, glycemic control, and lipid concentrations in overweight and obese hyperinsulinemic men and women.
Am J Clin Nutr 2003 Jul;78(1):31-39. [doi: 10.1093/ajcn/78.1.31] [Medline: 12816768]

23. Luscombe ND, Clifton PM, Noakes M, Farnsworth E, Wittert G. Effect of a high-protein, energy-restricted diet on weight
loss and energy expenditure after weight stabilization in hyperinsulinemic subjects. Int J Obes Relat Metab Disord 2003
May;27(5):582-590. [doi: 10.1038/sj.ijo.0802270] [Medline: 12704402]

24. Noakes M, Clifton P. The CSIRO Total Wellbeing Diet. Camberwell, Victoria: Penguin Group (Australia); 2006:2.
25. Wyld B, Harrison A, Noakes M. The CSIRO Total Wellbeing Diet Book 1: sociodemographic differences and impact on

weight loss and well-being in Australia. Public Health Nutr 2010 Dec;13(12):2105-2110. [doi: 10.1017/S136898001000073X]
[Medline: 20392311]

J Med Internet Res 2021 | vol. 23 | iss. 6 | e20981 | p. 15https://www.jmir.org/2021/6/e20981
(page number not for citation purposes)

Hendrie et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.abs.gov.au/ausstats/abs@.nsf/mf/4364.0.55.001
http://www.abs.gov.au/ausstats/abs@.nsf/mf/4364.0.55.001
https://www.who.int/topics/diet/en/
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-015-2225-0
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-015-2225-0
http://dx.doi.org/10.1186/s12889-015-2225-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26359180&dopt=Abstract
https://my.ibisworld.com/download/au/en/industry/1704/1/0/pdf
https://my.ibisworld.com/download/au/en/industry/1704/1/0/pdf
http://dx.doi.org/10.1161/circoutcomes.113.000723
http://dx.doi.org/10.1001/jama.2014.10397
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25182101&dopt=Abstract
http://dx.doi.org/10.7326/m14-2238
http://dx.doi.org/10.1017/s0007114507862416
https://www.jmir.org/2013/1/e11/
http://dx.doi.org/10.2196/jmir.2195
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23322819&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://europepmc.org/abstract/MED/30783535
http://dx.doi.org/10.1177/2055207619826685
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30783535&dopt=Abstract
http://www.jmir.org/2017/6/e229/
http://dx.doi.org/10.2196/jmir.6972
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28652225&dopt=Abstract
http://europepmc.org/abstract/MED/20804523
http://europepmc.org/abstract/MED/20804523
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://www.cpementalhealth.com/content/7//19
http://dx.doi.org/10.2174/1745017901107010019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21552423&dopt=Abstract
http://dx.doi.org/10.7326/0003-4819-142-1-200501040-00012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15630109&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://dx.doi.org/10.1002/oby.21846
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28437597&dopt=Abstract
http://dx.doi.org/10.1038/oby.2004.124
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/10.1016/0021-9150(94)93604-8
http://dx.doi.org/10.1093/ajcn/78.1.31
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12816768&dopt=Abstract
http://dx.doi.org/10.1038/sj.ijo.0802270
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12704402&dopt=Abstract
http://dx.doi.org/10.1017/S136898001000073X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20392311&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


26. Total Wellbeing Diet. Commonwealth Scientific and Industrial Research Organisation. URL: https://www.totalwellbeingdiet.
com [accessed 2021-05-01]

27. Australian Bureau of Statistics. Socio-Economic Indexes for Areas. URL: https://www.abs.gov.au/websitedbs/censushome.nsf/
home/seifa [accessed 2017-03-15]

28. Finley CE, Barlow CE, Greenway FL, Rock CL, Rolls BJ, Blair SN. Retention rates and weight loss in a commercial weight
loss program. Int J Obes (Lond) 2007 Feb;31(2):292-298. [doi: 10.1038/sj.ijo.0803395] [Medline: 16755283]

29. Magkos F, Fraterrigo G, Yoshino J, Luecking C, Kirbach K, Kelly S, et al. Effects of moderate and subsequent progressive
weight loss on metabolic function and adipose tissue biology in humans with obesity. Cell Metab 2016 Apr 12;23(4):591-601
[FREE Full text] [doi: 10.1016/j.cmet.2016.02.005] [Medline: 26916363]

30. Postrach E, Aspalter R, Elbelt U, Koller M, Longin R, Schulzke J, et al. Determinants of successful weight loss after using
a commercial web-based weight reduction program for six months: cohort study. J Med Internet Res 2013;15(10):e219
[FREE Full text] [doi: 10.2196/jmir.2648] [Medline: 24126250]

31. Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, et al. A comparative risk assessment of burden of
disease and injury attributable to 67 risk factors and risk factor clusters in 21 regions, 1990-2010: a systematic analysis for
the Global Burden of Disease Study 2010. Lancet 2012 Dec 15;380(9859):2224-2260 [FREE Full text] [doi:
10.1016/S0140-6736(12)61766-8] [Medline: 23245609]

32. Harvey JR, Ogden DE. Obesity treatment in disadvantaged population groups: where do we stand and what can we do?
Prev Med 2014 Nov;68:71-75 [FREE Full text] [doi: 10.1016/j.ypmed.2014.05.015] [Medline: 24878585]

33. Ball K, Crawford D. Socioeconomic status and weight change in adults: a review. Soc Sci Med 2005 May;60(9):1987-2010.
[doi: 10.1016/j.socscimed.2004.08.056] [Medline: 15743649]

34. Mitchell-Box K, Braun KL. Fathers' thoughts on breastfeeding and implications for a theory-based intervention. J Obstet
Gynecol Neonatal Nurs 2012;41(6):E41-E50. [doi: 10.1111/j.1552-6909.2012.01399.x] [Medline: 22861175]

35. Johnston DW, Lordan G. Weight perceptions, weight control and income: an analysis using British data. Econ Hum Biol
2014 Jan;12:132-139 [FREE Full text] [doi: 10.1016/j.ehb.2013.02.004] [Medline: 23578515]

36. Adherence to long-term therapies: evidence for action. World Health Organization. 2003. URL: https://www.who.int/chp/
knowledge/publications/adherence_report/en/ [accessed 2021-02-03]

37. Brindal E, Freyne J, Saunders I, Berkovsky S, Smith G, Noakes M. Features predicting weight loss in overweight or obese
participants in a web-based intervention: randomized trial. J Med Internet Res 2012;14(6):e173 [FREE Full text] [doi:
10.2196/jmir.2156] [Medline: 23234759]

38. Khaylis A, Yiaslas 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 [FREE Full text] [doi: 10.1089/tmj.2010.0065] [Medline:
21091286]

39. Hwang KO, Ning J, Trickey AW, Sciamanna CN. Website usage and weight loss in a free commercial online weight loss
program: retrospective cohort study. J Med Internet Res 2013;15(1):e11 [FREE Full text] [doi: 10.2196/jmir.2195] [Medline:
23322819]

40. Neve M, Morgan PJ, Collins CE. Weight change in a commercial web-based weight loss program and its association with
website use: cohort study. J Med Internet Res 2011;13(4):e83 [FREE Full text] [doi: 10.2196/jmir.1756] [Medline: 21993231]

41. Pappa GL, Cunha TO, Bicalho PV, Ribeiro A, Couto SAP, Meira W, et al. Factors associated with weight change in online
weight management communities: a case study in the LoseIt Reddit community. J Med Internet Res 2017 Jan 16;19(1):e17
[FREE Full text] [doi: 10.2196/jmir.5816] [Medline: 28093378]

42. Butryn ML, Phelan S, Hill JO, Wing RR. Consistent self-monitoring of weight: a key component of successful weight loss
maintenance. Obesity (Silver Spring) 2007 Dec;15(12):3091-3096 [FREE Full text] [doi: 10.1038/oby.2007.368] [Medline:
18198319]

43. Burke LE, Wang J, Sevick MA. Self-monitoring in weight loss: a systematic review of the literature. Journal of the American
Dietetic Association 2011 Jan;111(1):92-102. [doi: 10.1016/j.jada.2010.10.008]

44. Chin SO, Keum C, Woo J, Park J, Choi HJ, Woo J, et al. Successful weight reduction and maintenance by using a smartphone
application in those with overweight and obesity. Sci Rep 2016 Nov 07;6:34563 [FREE Full text] [doi: 10.1038/srep34563]
[Medline: 27819345]

45. Volkmar FR, Stunkard AJ, Woolston J, Bailey RA. High attrition rates in commercial weight reduction programs. Arch
Intern Med 1981 Mar;141(4):426-428. [Medline: 7212881]

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

47. Freyne J, Saunders I, Brindal E, Berkovsky S, Smith G. Factors associated with persistent participation in an online diet
intervention. 2012 Presented at: CHI Conference on Human Factors in Computing Systems; May 10, 2012; Austin, TX,
United States. [doi: 10.1145/2212776.2223805]

48. Chin SO, Keum C, Woo J, Park J, Choi HJ, Woo J, et al. Successful weight reduction and maintenance by using a smartphone
application in those with overweight and obesity. Sci Rep 2016 Nov 07;6:34563 [FREE Full text] [doi: 10.1038/srep34563]
[Medline: 27819345]

J Med Internet Res 2021 | vol. 23 | iss. 6 | e20981 | p. 16https://www.jmir.org/2021/6/e20981
(page number not for citation purposes)

Hendrie et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.totalwellbeingdiet.com
https://www.totalwellbeingdiet.com
https://www.abs.gov.au/websitedbs/censushome.nsf/home/seifa
https://www.abs.gov.au/websitedbs/censushome.nsf/home/seifa
http://dx.doi.org/10.1038/sj.ijo.0803395
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16755283&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1550-4131(16)30053-5
http://dx.doi.org/10.1016/j.cmet.2016.02.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26916363&dopt=Abstract
http://www.jmir.org/2013/10/e219/
http://dx.doi.org/10.2196/jmir.2648
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24126250&dopt=Abstract
http://europepmc.org/abstract/MED/23245609
http://dx.doi.org/10.1016/S0140-6736(12)61766-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23245609&dopt=Abstract
http://europepmc.org/abstract/MED/24878585
http://dx.doi.org/10.1016/j.ypmed.2014.05.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24878585&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2004.08.056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15743649&dopt=Abstract
http://dx.doi.org/10.1111/j.1552-6909.2012.01399.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22861175&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1570-677X(13)00027-0
http://dx.doi.org/10.1016/j.ehb.2013.02.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23578515&dopt=Abstract
https://www.who.int/chp/knowledge/publications/adherence_report/en/
https://www.who.int/chp/knowledge/publications/adherence_report/en/
http://www.jmir.org/2012/6/e173/
http://dx.doi.org/10.2196/jmir.2156
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23234759&dopt=Abstract
http://europepmc.org/abstract/MED/21091286
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.jmir.org/2013/1/e11/
http://dx.doi.org/10.2196/jmir.2195
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23322819&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.jmir.org/2017/1/e17/
http://dx.doi.org/10.2196/jmir.5816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28093378&dopt=Abstract
http://dx.doi.org/10.1038/oby.2007.368
http://dx.doi.org/10.1038/oby.2007.368
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18198319&dopt=Abstract
http://dx.doi.org/10.1016/j.jada.2010.10.008
https://doi.org/10.1038/srep34563
http://dx.doi.org/10.1038/srep34563
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27819345&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7212881&dopt=Abstract
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://dx.doi.org/10.1145/2212776.2223805
http://dx.doi.org/10.1038/srep34563
http://dx.doi.org/10.1038/srep34563
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27819345&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


49. Hemmingsson E, Johansson K, Eriksson J, Sundström J, Neovius M, Marcus C. Weight loss and dropout during a commercial
weight-loss program including a very-low-calorie diet, a low-calorie diet, or restricted normal food: observational cohort
study. The American Journal of Clinical Nutrition 2012;96(5):953-961. [doi: 10.3945/ajcn.112.038265]

Abbreviations
ANOVA: analysis of variance
CSIRO: Commonwealth Scientific and Industrial Research Organisation
RCT: randomized controlled trial
SEIFA: Socio-Economic Indexes for Areas

Edited by R Kukafka; submitted 05.07.20; peer-reviewed by R Krukowski; comments to author 27.07.20; revised version received
04.11.20; accepted 19.04.21; published 07.06.21

Please cite as:
Hendrie GA, Baird DL, Brindal E, Williams G, Brand-Miller J, Muhlhausler B
Weight Loss and Usage of an Online Commercial Weight Loss Program (the CSIRO Total Wellbeing Diet Online) Delivered in an
Everyday Context: Five-Year Evaluation in a Community Cohort
J Med Internet Res 2021;23(6):e20981
URL: https://www.jmir.org/2021/6/e20981
doi: 10.2196/20981
PMID:

©Gilly A Hendrie, Danielle L Baird, Emily Brindal, Gemma Williams, Jennie Brand-Miller, Beverly Muhlhausler. Originally
published in the Journal of Medical Internet Research (https://www.jmir.org), 07.06.2021. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), 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, a link to the original publication on
https://www.jmir.org/, as well as this copyright and license information must be included.

J Med Internet Res 2021 | vol. 23 | iss. 6 | e20981 | p. 17https://www.jmir.org/2021/6/e20981
(page number not for citation purposes)

Hendrie et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.3945/ajcn.112.038265
https://www.jmir.org/2021/6/e20981
http://dx.doi.org/10.2196/20981
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

