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Abstract

Objective: This study assesses the effectiveness of the Bright Line Eating Boot Camp (BLE: BC), an eight-week
telehealth weight management program.

Methods: Data come from participants in the BLE: BC research program. The final sample (n=5,374) contained
primarily white adults (92.8%), females (95.2%), and individuals who reported high socioeconomic status (96.0%
had completed at least some college and 47.4% reported an annual family income of at least $100,000). We focus in
this manuscript on the primary outcomes of percent weight loss and change in body mass index from baseline.
Secondary outcomes include program satisfaction and perceptions of healthy eating.

Results: Approximately 95% of participants lost weight between baseline and completion of the BLE: BC. During
the eight weeks, average percent weight loss was 7.8 (SD=7.5) and body mass index declined by an average of 2.6
(SD=2.3). Spearman’s correlation tests show that participants who reported expending more effort and participating
more in the program reported greater percent weight loss (rs=0.39, p<0.001 and rs=0.34, p<0.001, respectively) and
larger reduction in body mass index (rs=0.36, p<0.001 and rs=0.33, p<0.001, respectively). The majority of
participants (88.6%) reported being satisfied with the program and 90.4% reported that healthy eating became
easier.

Conclusion: The results of this study support the efficacy of the BLE: BC as a fully online, telehealth weight loss
program. Future studies should assess the long-term weight loss and maintenance of BLE: BC participants and
endeavor to specify mechanisms for the observed weight change. Although we acknowledge limitations in
generalizability of the results due to the lack of a comparison group and selection bias in the sample, the results
show clinically-significant weight loss among the majority of BLE: BC participants.
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Introduction

The 2017 National Health and Nutrition Examination Survey
(NHANES) estimates that 39.8% of American adults suffer from
obesity (BMI > 30). The US obesity epidemic presents significant
public health concerns, including increased risk of such comorbid
conditions as type 2 diabetes, hypertension, heart disease [1], and
increased mortality risk [2]. Obesity also carries an economic burden
that stems from such correlates as increased healthcare costs ($210
billion per year) [3], job absenteeism ($4.3 billion per year) [4], and
lower work productivity ($506 per worker with obesity) [5]. The
etiology of obesity includes modifiable risk factors particularly related
to physical activity and nutrition that clinical weight loss interventions
and commercial weight loss programs historically target. Although the
prevalence of telehealth (web-based) programs has increased in recent
years, studies evaluating the efficacy of telehealth programs have
proven largely inconclusive, in part because of the wide variation in
program design and intensity [6]. In an initial systematic review of
outcome evaluations of commercial weight loss programs, Tsai and

Wadden [7] found only one randomized control study and no case
series: Results of this evaluation of the eDiets.com program [8] showed
a decrease of 0.9% WL at 16 weeks and 1.1 %WL at 1 year. They did
not examine BMI changes.

Since the review of Neve et al. [6], the popularity of web-based
programs has grown dramatically. As a result, Gudzune et al. [9]
conducted an updated review. They included only randomized control
trials and added evaluations of two web-based programs. They found
an approximate 1.2 decrease in BMI among participants of the Lose It!
application at 6-month follow-up [10]; they did not examine percent
WL. Twelve-week results for participants in (a) basic and (b) enhanced
versions of the Biggest Loser Club weight loss program showed a 2.3
%WL and 3.3 %WL, respectively, and 0.7 and 1.0 decreases in BMI
[11]. We see several implications of these systematic reviews of
commercial weight loss programs. First, it is noteworthy that
commercial telehealth programs seldom publish weight loss outcomes.
This keeps both medical providers and the general public in the dark
about their efficacy. Second, researchers should not neglect case series
evaluations of web-based programs. Although randomized control
trials remain the gold-standard, case series evaluations can provide
important descriptive information. Finally, the studies of eDiets.com,
the Lose It! app, and the Biggest Loser Club that were included in the
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reviews show modest weight loss results, leaving open the question of
whether commercial web-based weight loss programs can produce
significant weight loss among individuals with obesity.

As a result, this study addresses the limitations of previous research
by employing a prospective case series design to evaluate the primary
outcomes of the Bright Line Eating: Boot Camp (BLE: BC) program,
an eight-week commercial telehealth weight loss program. We describe
change in weight and body mass index (BMI) from baseline to
completion of the 8-week BLE: BC. Two factors distinguish the BLE:
BC program: (1) The delivery system relies entirely on a telehealth
model and (2) the intervention is grounded in the processed food
addiction framework. The following sections describe the theoretical
foundation and structure of the BLE: BC program.

The processed food addiction framework

The processed food addiction paradigm [12] hypothesizes that
certain foods--particularly palatable foods--can create neurobiological
and behavioral responses that resemble drug addiction. Recent
research has shown that eating highly-desired foods can exert effects
on the brain that resemble those of certain addictive substances.
Essentially, food intake stimulates reward mechanisms resulting in
down regulation of dopamine D2 receptors (DD2R) [13-15]. This
dopamine down regulation may lead individuals to consume larger
and larger quantities of food, similar to the way in which drug use
increases with repeated use and increased drug tolerance. Proponents
of the model argue that the resulting pattern fuels obesity. In a
systematic review of 52 studies on food addiction (22 on human
subjects and 30 on animal subjects), researchers found significant
support for the food addiction paradigm [16]. The review showed
evidence for each of the key diagnostic constructs examined including
neurological changes, preoccupation with the substance, impaired
control, social impairments, risky use, tolerance/withdrawal, chronicity
of the condition, and relapse.

The Bright Line Eating Boot Camp Program

The initial communication from BLE to prospective enrollees
includes a three-part video series that describes (a) common mistakes
that individuals make when they attempt to lose weight, (b) the
regulation of hunger and appetite by the central nervous system, and
(c) the science of willpower. Prospective enrollees can then decide
whether to pay the participation fee to enroll in a BLE: BC. In 2015
and 2016, BLE offered the BC program three to five times per year,
using a cohort-based system in which a group of individuals enrolled
in the program and then moved through the 8-week sequence together.
Beginning in 2017, BLE offered the BC continuously, through a rolling
enrollment. BLE: BC provides weekly online video modules, extra
bonus modules from ancillary experts, vlogs (video blogs), and group
coaching calls. To simulate the supportive environment found in 12-
step programs, BLE provides closed Facebook groups and also
encourages participants to create their own support groups, such as
small group meetings (masterminds) and one-one-one calls with a
“buddy” In addition, BLE: BC encourages participants to use such
other tools as daily accountability logs, diaries, food journals,
meditation, and gratitude journals.

After registering for the program, participants move through an
orientation period that includes a welcome video and a getting-started
checklist with several videos and downloadable documents that
explain the program in detail. Following this introduction, participants

can access program components through the BLE: BC website. That
website offers educational and motivational pre-recorded video
modules that explain various features of the BLE program and also
provide scientifically-based information about the psychology of
weight loss, the neuroscience of eating behaviors, and the regulation of
body weight. BLE releases a new module to BC participants each week
that encourages specific behavioral changes, with explanations
detailing why these changes prove important. The program includes a
total of 127 videos of varying lengths (averaging about seven minutes),
divided evenly across the eight weekly modules (resulting in 14-20
videos per module). Participants access the videos at their own pace.

Because these weekly modules detail the specific steps of the
program and address common concerns or questions, these modules
constitute the core of the BLE: BC. In addition to watching these
educational videos, participants follow a food plan whose design aims
to address overeating of foods that not only contain a high number of
calories but also have been associated with abnormal physiological
changes and excess intake [17-20]. Specifically, BLE identifies four
“Bright Lines” that participants should avoid crossing. The structure of
the Bright Lines, which allows participants to navigate their food
choices successfully, includes:

« Abstaining from added sugars, including natural (such as maple
syrup) and artificial (e.g., sucralose) sugars; this includes
abstaining from processed foods that contain added sugar, such as
certain types of peanut butter and ketchup. The rationale for
avoiding not only natural but also artificial sweeteners rests on the
premise that these isolated sweet substances promote excess food
consumption and weight gain [18]. The program does allow sugars
found in whole foods (such as fruit).

« Eliminating processed flour of any kind (including whole grain
flour), because it is viewed in the program as a dose-dependent
toxin.

o Eating three meals each day, with no snacks, which limits
engagement with food and promotes “automatic” food behaviors.
It also limits the feeding window, which has been shown to result
in weight loss independent of food choice or caloric intake.

« Limiting the quantity of food consumed in each meal. Instead of
counting calories, participants weigh their food as the primary way
to moderate calories. Both the limitation of food quantity and the
three-meal structure counteract the documented tendency of some
individuals to underestimate sometimes drastically the number of
calories they consume in a day [21-22].

BLE encourages participants to abstain from processed foods
because of their elevated palatability and increased speed of
absorption. In lieu of these foods, BLE urges participants to eat large
quantities of vegetables with a modest amount of proteins, fruits, fats,
and other foods. That structure allows participants to consume large
quantities of food (especially low-calorie vegetables) without excessive
caloric intake. Although the categories of foods for each meal remain
the same from day to day, the program requires few limitations on the
types of foods participants can choose in each category (e.g., proteins,
fruits, fats, vegetables, and grains). The BLE program offers flexibility
by offering alternative suggestions for different genders, for individuals
with specific dietary preferences (such as vegetarian or vegan), for
individuals with specific health issues, and for different levels of energy
expenditure.

One of the key features of the BLE: BC is the social support that it
provides. Once participants enroll in the program, they are directed to
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a web page that assigns them to a private online support group of
fellow participants, former participants, and BLE staff members.
Participants within these groups can share their experiences openly,
ask and answer questions, discuss difficulties, and share tips. Each
group includes two paid moderators who answer specific questions
about the program and ensure that discussions remain positive and
helpful. These moderators are trained BLE staff members who are also
former program participants. To augment the supportive environment,
each group includes an additional 10-15 BLE: BC participants who
have been successful in the program previously and have been invited
to repeat the BLE: BC at no cost. The BLE staff encourages participants
to share their daily menus, celebrate successes, and ask for assistance
when they struggle with the program.

BLE: BC participants can also access a two-hour (live) question-
and-answer call with senior BLE coaches each week. Participants may
submit questions or comments to the coaches before the call. Because
BLE records these calls and posts them on the BLE: BC website,
participants who were unable to participate in the calls live can still
access them. Participants may also sign up for a “buddy system,” in
which fellow participants contact each other daily to provide support.
Alternatively, they may opt to join a mastermind group in which four
participants meet in a 90-minute, structured weekly conference call to
support each other. Finally, at the end of the Boot Camp, BLE offers
participants a webinar that outlines how to continue with the Bright
Line Eating program after they matriculate from the Boot Camp. All
programmatic resources remain available to registered users ad
libitum, allowing them to return to the modules, weekly calls, and
program information at any time, indefinitely.

Participants

Participants in this study come from the BLE: BC Research
Program. The BLE: BC Research Program is a convenient sample of
BLE: BC participants who agreed to complete a series of surveys for
the evaluation of the program. Informed consent was gathered from
each of these participants. During this process, participants were
provided a detail protocol for the use, security, and management of the
survey data.

From October, 2014 until March, 2018, 18,778 individuals enrolled
in a BLE: BC. Of those, 12,040 elected to participate in the research
program. BLE asks research program participants to complete: (1) a
baseline survey, (2) eight weekly surveys, and (3) an ending survey. The
baseline survey was distributed to participants following orientation
for the BLE: BC program where participants were introduced to the
social support groups such as private online support groups. Topics in
the baseline survey included socio-demographic data, prior experience
with other weight loss programs, motivation for completing the BLE:
BC program, weight status, health status, and psychosocial measures.
Weekly surveys are completed at the end of each of the 8 weeks in the
BLE: BC program. Following completion of the program, participants
go through an exit process within which one of the components is
completing the BLE: BC ending survey. In general, topics in the ending
survey parallel that of the baseline survey in order to measure change
from beginning to the end of the BLE: BC program.

The current study uses data from the baseline and ending surveys.
As of March, 2018, 9,996 participants had completed the baseline
survey and 6,494 had completed the ending survey, with a total of

5,877 participants completing both the baseline and ending surveys.
We removed from the analyses participants with missing data for the
primary and secondary outcomes defined below, resulting in a final
sample of 5,374 participants.

Measures

Weight loss and BMI change served as the primary outcome
measures. We measured weight loss as percent weight loss (%WL),
calculated as the percentage change in self-reported weight between
the baseline and ending survey. We used participants’ self-reported
height and weight in the standard BMI formula (kg/m2) to calculate
BMI.

Secondary outcome variables included program satisfaction and
perceived ease of healthy eating. To measure program satisfaction, we
used participant’s responses to the question, “Overall, how satisfied
were you with your BLE: BC experience;” which included a 6-point
Likert scale that ranged from “very dissatisfied” to “very satisfied.” To
tap perceived ease of healthy eating, we used responses to the question,
“As a result of the BLE program, does it feel like healthy eating has
gotten easier, harder, or stayed the same?” This question also included
a 6-point Likert scale.

We stratified results for the primary and secondary outcomes by
baseline weight status and respondents’ self-reported adherence to
BLE: BC program activities. To measure baseline weight status, we
used BMI categories of normal weight (BMI of 18.5-25), overweight
(BMI of 25-30), class 1 obesity (BMI of 30-35), class 2 obesity (BMI of
35-40), and class 3 obesity (BMI of 40+). To measure adherence to the
BLE: BC program, we used two ending survey questions that tapped
level of effort and level of participation.

Analytic strategy

We used STATA SE 12.0 to analyze the data. We report descriptive
statistics for primary outcomes, secondary outcomes, and covariates.
To examine sex differences in all measures, we employed t-tests. To
examine associations between baseline weight status and (a) weight
loss (%WL and BMI change) and (b) program adherence (effort and
participation), we used Spearman correlation tests. We also used t-test
comparisons of (a) program satisfaction and (b) perceptions of the
ease of healthy eating to clinically-significant weight loss (= 5%WL).

Results

Descriptive statistics

(Table 1) presents descriptive statistics of the final sample (n=5,374).
Means and proportions appear (a) for the total sample and (b) by sex.
The final sample was predominantly female (95.2%) and white (92.8%),
with an average age of 55.0 (range 18-86). Participants also reported
high socioeconomic status (96.0% reported completing at least some
college and 47.4% reported family income above $100,000). At
baseline, 12.6% of participants lay within the normal BMI range, 30.9%
were overweight, 26.4% reported class 1 obesity, 16.0% reported class 2
obesity, and 14.1% reported class 3 obesity. Females were significantly
more likely to report normal weight at baseline, while males were more
likely to be severely (class 3) obese at baseline.
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Total Male Female
(n=5,374) (n=259) (n=5,115)
Mean (%) SD Mean (%) SD Mean (%) SD
Age 55 10.8 57.3 12.7 54.9 10.7
Race (White) 92.80% - 93.60% - 92.80% -
Some college or more 96.00% - 95.00% -- 96.00% --
Income >$100,000** 47.40% - 54.60% - 47.10% -
Level of Effort
No effort at all 0.45% - 0.78% - 0.43% -
Some effort** 8.60% - 12.90% - 8.40% --
A lot of effort 35.00% - 35.90% - 34.90% -
Gave it my all** 56.00% - 50.40% -- 56.30% --
Level of Participation
Hardly participated 2.70% - 2.70% - 2.70% -
Participated some** 8.60% - 12.80% -- 8.40% --
Participated a lot 24.30% - 24.00% -- 24.30% --
From beginning** 64.50% - 60.50% -- 64.70% --
Baseline weight status
Normal weight*** 12.60% - 6.60% - 12.90% -
Overweight 30.90% - 29.70% - 30.90% -
Class 1 obesity** 26.40% - 29.00% - 26.30% -
Class 2 obesity 16.00% - 16.20% - 16.00% --
Class 3 obesity*** 14.10% - 18.50% - 13.90% --
Baseline weight (kg)*** 88.3 20.6 103.4 25.8 87.5 20
End weight (kg)*** 81.2 19 94.1 23.3 80.5 18.5
%WL* 7.8 7.5 8.8 4.6 7.7 0.08
Baseline BMI*** 32.3 71 33.8 75 323 71
End BMI** 29.7 6.6 30.8 6.8 29.7 6.6
Change in BMI** -2.6 2.3 -3 1.8 -2.6 24
Percent lost weight 94.70% - 94.60% -- 94.70% --
Percent with >5%WL 79.20% - 82.30% - 79.10% -
Program satisfaction
Very dissatisfied 0.70% - 0.80% -- 0.60% -
Dissatisfied 0.90% - 0.00% - 1.00% --
Neutral 9.90% - 9.60% - 9.90% -
Satisfied 17.10% - 20.10% - 17.00% -
Very satisfied 71.50% - 69.50% - 71.60% -
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Perception of healthy eating

Became easier 90.40% - 90.90% -- 90.40% -
No change 1.90% - 1.60% -- 1.90% -
Became harder 7.70% -- 7.50% - 7.70% -

*p<0.05,**p<0.01,***p<0.001 indicates statistical significance the difference between sex

Table 1: Descriptive Statistics

Weight change results show that 94.7% of the participants included
in this study lost weight, while 79.2% experienced clinically-significant
weight loss. The average %WL was 7.8 (SD=7.5), which translated into
an average loss of 7.1 kilograms (SD=6.4kg). BMI declined by 2.6
(SD=2.3), on average. Additionally, men saw 1.1 more %WL than
women (t=2.23, p=026) and experienced a .44 more reduction in BMI
following the BLE:BC program (t=2.93, p=0.003).

Based on results from questions in the ending survey, over 88% of
participants expressed satisfaction with the BLE:BC program (71.5% of
the sample reported that they were very satisfied with the BLE:BC
program and 17.1% reported being satisfied with the program).
Following completion of the program, 90.4% indicated that healthy
eating had become easier, while 7.7% indicated that healthy eating had
become harder. In terms of program adherence, the results indicate a
high level of adherence: only 8.6% reported giving “some effort,” 35.0%
gave “a lot of effort,” and 56.0% “gave it their all” For degree of
participation in the program, 8.6% participated some, 24.3%
participated a lot and 64.5% participated continuously from the
beginning of the program.

Baseline weight status and weight loss

[Figures 1] shows %WL by baseline weight status. Results of a
Spearman correlation test show that baseline weight status is
significantly associated with %WL (rs=.12, p<0.001). Compared to
participants who reported normal weight at baseline, those who were
overweight when they began the program experienced 3.4 greater
%WL, those with class 1 obesity experienced 4.1 greater %WL, those
with class 2 obesity experienced 4.1 greater % WL, and those with class
3 obesity experienced 4.7 greater %WL. Figure 2 reports the
association between baseline weight status and BMI change. Spearman
correlation tests show that baseline weight status is significantly
associated with change in BMI (rs=.45, p<0.001). Participants with
greater BMI at baseline experienced greater reductions in BMI during
the BLE:BC program. Moreover, among those who began the program
with any obesity, 66.5% achieved obesity remission and 2.2% achieved
normal weight status.

Normal  Overweight Class 1 Class 2 Class 3
Obesity Obesity Obesity
Baseline Weight Status
*Error bars represent 95% confidence intervals.
Figure 1: % WL by Baseline Weight Status
Class 1 Class 2 Class 3
Normal Overweight Obesity Obesity Obesity

Change in BMI

Baseline Weight Status

Figure 2: BMI Change by Baseline Weight Status

Program adherence and weight loss

To test the effect of program adherence on weight loss, we used
Spearman correlation tests to examine the association of (a) level of
effort and (b) program participation with two outcomes: %WL and
BMI change. As [Figures 3,4] show, %WL increased significantly as
participants’ self-reported effort (rs=0.39, p<0.001) and level of
BLE:BC program participation (rs=0.34, p<0.001) rose. Similarly,
participants who reported high levels of effort (rs=0.36, p<0.001) and
participation (rs=0.33, p<0.001) experienced greater BMI reductions.
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Figure 3: % WL by Level of Effort
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Hardly
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Participated a lotParticipated from
beginning

Figure 4: % WL by Level of Participation

Program satisfaction, healthy eating, and weight loss

Chi-square tests show that clinically significant weight loss and
satisfaction ~with the program was significantly associated
(chi2=958.01, p<0.000). Shown in [Figure 5], participants who
experienced clinically-significant weight loss were twice as likely to
report being “very satisfied” (79.3%) with the BLE:BC program than
participants who either experienced less than 5%WL (42.7%) or did
not lose weight at all (33.1%). Similarly, chi-square tests show that
clinically significant weight loss is also significantly associated with the
likelihood of participants reporting that healthy eating became easier
(chi2=758.4, p=0.000). [Figure 6] shows that participants who
experienced clinically-significant weight loss were more likely report
that healthy eating became easier (95.3%) than were participants who
experienced less than 5% weight loss (38.0%) or who did not lose any
weight (16.8%).

wDidnot lose weight ~ # Lessthan 5%WL M Greater than 5%WL

100
90
80
70
60
50 -
40 ~
30 +
20 ~
10 -

0 -

Percent

N

No change
Perception of HealthyEating

Became easier Became harder

Figure 5: Program Satisfaction by Clinically-Significant Weight Loss

wDidnot lose weight & Lessthan 5%WL B Greater than 5%WL

90
80
70
2 60
g 50
L 40
& 30
20
10

0 ¥ — :

Very Dissatisfied
dissatisfied

Satisfied Verysatisfied

Neutral

Program Satisfaction

Figure 6: Healthy Eating by Clinically-Significant Weight Loss

Discussion

The purpose of the current study was to evaluate the efficacy of the
BLE: BC program. The results of this study show support for the BLE:
BC program as an effective telehealth (web-based) weight loss
program. We found notable changes in body weight, BMI, and other
behavioral measures. The majority of participants experienced
clinically-significant weight loss. The most dramatic weight loss and
BMI reduction occurred among participants who (a) were obese at
baseline or (b) had high program adherence. Furthermore, satisfaction
with the BLE: BC program was high, particularly among participants
who experienced significant weight loss. The majority of participants
also reported that healthy eating became easier following the program.

These results have important implications as it contributes to the
limited existing evidence base for the efficacy of commercial weight
loss programs. First, this study provides case series weight loss
outcomes for a commercial telehealth weight loss program. According
to a review of the literature, results for only four commercial telehealth
weight loss programs have been published. This is due in part because
of the preference for randomized control trials over observational
studies. Randomized controlled trials are difficult to complete for
commercial programs. Although randomized control trials remain the
gold standard for evaluating program efficacy, they suffer from such
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limitations as (1) expense, (2) small samples, and (3) lack of
generalizability to real-life population health.

Second, this study shows that, compared to prior studies of
commercial web-based programs, the BLC: BC program produces
substantial weight loss. Prior studies of similar programs such as
eDiets.com, Lose It!, and the Biggest Loser Club showed modest weight
loss results that ranged from 0.9 %WL to 3.3 %WL and 1.2 BMI
reduction. The BLE: BC’s average %WL of 7.8% stands dramatically
higher. Further, this exceeds 5 %WL, meeting the threshold of
clinically-significant weight loss. This is critically important, given that
research has shown that weight loss between 5-10% is strongly
associated with improvements in biomarkers for type 2 diabetes and
cardiovascular disease [23-24].

Finally, the BLE: BC program emphasizes a significant change in
nutritional intake that is grounded in the food addiction framework.
Because the results show that almost 95% of reporting BLE: BC
research participants lost weight and almost 80% experienced
clinically-significant weight loss, the current study presents strong
support for the design of the BLE:BC nutrition plan. The finding that
weight loss rose significantly among those with higher program
adherence provides additional support for the design of the program.
However, future research will benefit from more in-depth evaluation of
BLE: BC program adherence such as participants’ intake of sugar or
flour, two primary components of BLE.

Conclusion

Given the emergence of commercial telehealth (web-based) weight
loss programs, it becomes important to evaluate scientifically the
effectiveness of each program. BLE offers a strict but simple weight loss
plan that can create substantial weight loss. Data concerning the long-
term sustainability of weight loss among BLE participants need to be
assessed to confirm the program’s utility as a sustainable weight loss
option. We note that BLE offers the only commercial telehealth weight
loss program that shows the capacity to, on average, provide clinically-
significant weight loss results.

Limitations

The observational case series research design of this study may
introduce unintended bias, which may result from the lack of a control
group, selection bias, and/or missing data. The present study uses a
convenience sample that may suffer from selection bias. Participants
who elected to participate in the BLE:BC research program and
complete the surveys used in this study may be more likely to have lost
more weight or be more motivated to lose weight. However, previous
research has shown that, because estimates gathered in observational
studies often approximate closely those of randomized, controlled
trials, researchers may overstate bias in observational studies [25].
Additionally, the homogeneity of the sample--which may result in part
from the cost of the BLE program may introduce an additional avenue
for selection bias.
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