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ABSTRACT

Objective: The current study evaluates two-year weight outcomes for participants of the Bright Line Eating: Boot
Camp program (BLE:BC), a weight management program that teaches participants to abstain from sugar and flour
within a food addiction framework.

Methods: Data come from participants in the BLE:BC Follow-up Research Program. Participants were invited
to complete monthly follow-up surveys. First, we examined primary outcomes of percent weight loss (%WL) and
change in body mass index (BMI) for participants who completed both the BLE:BC program and at least one follow-
up survey. Next, we examined %WL and BMI change only among participants who completed all surveys.

Results: An independent samples analysis showed that, at the time of each follow-up survey (6, 12, 18, and 24
months), participants reported clinically significant weight loss (>5%WL) from baseline. Weight loss at each follow-
up was significantly greater than at the end of the BLE:BC program (>7.9%WL). Among participants who completed
all surveys (n=238), weight loss was higher among participants enrolled in the Bright Lifers continuity program at
12, 18, and 24 months. At the 24-month follow-up, participants enrolled in the Bright Lifers program experienced
an average 15.3%WL and a 5.0 reduction in BMIL.

Conclusion: A rigorous evaluation of the efficacy of commercial weight loss programs remains imperative. As
research on the construct of food addiction in humans’ increases, evaluating treatment approaches becomes
increasingly important. Although the generalizability of the current study is limited due to selection bias and sample
homogeneity, this study contributes significant findings to the literature showing sustained, long-term weight loss
among participants in the BLE:BC program.
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INTRODUCTION obesity and greater risk of hospitalization, mechanical ventilation,

and mortality [3].
According to the 2017-18 National Health and Nutrition

Examination Survey, more than two in five American adults
(42.4%) suffer from obesity (body mass index > 30). Because obesity
is associated with increased mortality risk [1] and is comorbid with
such diseases as type 2 diabetes, hypertension, and heart disease [2],
the high obesity rate in the United States represents a significant
public health concern. This is especially important during the novel
coronavirus (COVID-19) pandemic, given the association between

Research shows that behavioral interventions can produce weight
loss of 8-10 percent of initial weight (%WL) within 6 months [4].
However, those who lose weight often regain much of it within
a year [5]. In-person interventions have been shown to be more
effective than web-based interventions for weight loss, but the latter
are significantly more effective in slowing weight regain, because
of the ongoing support that these programs can provide [5]. As
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a result, web-based approaches have become popular components
within clinical interventions, and as a result, commercial weight
loss programs. This is significant given that commercial weight
loss programs represent a $3.7 billion industry that is expected to
experience an annual 6% growth rate [6].

However, as shown in two systematic reviews [7,8] of intervention
designs and outcomes of commercial weight loss programs, studies
evaluating weight loss success produce inconsistent results given
the variation in program design, intensity, and the inclusion of
various nutrition and/or physical activity components. Moreover,
these studies focus largely on short-term weight loss, creating a need
for studies of long-term outcomes [9-11]. To address this gap, the
present study examines two-year weight loss results of individuals
participating in the BrightLine Eating: Boot Camp (BLE:BC)
program, an 8-week commercial weight loss intervention based on
a food addiction framework.

LITERATURE REVIEW

This study builds on a prior evaluation of the BLE:BC program
that showed significant weight loss results among participants
immediately post-intervention [12].

Bright line eating

Bright Line Eating is grounded in a food addiction framework. The
scientific literature offers little research on the efficacy of non-profit
12-Step programs, such as Overeaters Anonymous, that advocate
an abstinence-based food plan [13]. Bright Line Eating is the first
widespread commercial program grounded in a food addiction
framework. Participants are educated about the neuroscientific
evidence that overeating can be an addiction and about the overlap
between drug addiction and processed food addiction [14,15]. As
a weight loss, weight management, and food addiction treatment
approach, the BLE program employs an abstinence model, similar
to quitting smoking, which promotes strict adherence to four
“Bright Lines”~behavioral boundaries that participants aim not
to cross under any circumstances. The first Bright Line involves
abstinence from added sugar or sweeteners of any kind (no sugar,
honey, corn syrup, molasses, artificial sweeteners, etc.) and the
second involves abstinence from flour of any kind (white flour,
whole-grain flour, almond flour, coconut flour, etc.). The plan
encourages and builds into the food plan consumption of fructose
found in whole foods, such as fresh fruit. More information on
the structure of the BLE:BC program can be found elsewhere [12].

Participants

The current study evaluates weight loss outcomes among
individuals who completed a Bright Line Eating Boot Camp
(BLE:BC) and enrolled in the BLE:BC Follow-up Research
Program. All BLE:BC participants were invited to complete web-
based pre- and post-intervention surveys. Following completion
of the BLE:BC program, participants were also invited to join the
BLE:BC Follow-up Research Program, which consists of monthly
follow-up surveys to measure the process, outcome, and impact
of the BLE:BC program. Additionally, those who completed the
BLE:BC program could enroll in a continuity program called
Bright Lifers, which provides ongoing support through an online
community, online special interest groups, group coaching calls,
and continued education. All participants provided informed
consent and received a detailed protocol regarding data use,
security, and management. Upon consultation with the IRB, we
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confirmed the research did/does not require review because it is
not considered a clinical investigation as defined by the FDA and
the dataset utilized did not include identifiable private information
Criteria for inclusion in the current study were that individuals
must have completed a BLE:BC prior to June 1, 2017, completed
the pre- and post-intervention surveys, and enrolled in the BLE:BC
Follow-up Research Program.

The current study uses data from the pre- and post-intervention
surveys and the 6-month, 12-month, 18month, and 24-month
follow-up surveys. Participants were excluded if data were missing
or if they represented outliers (zscore > %3) for the primary
outcome measures. As shown in Figure 1, among those who
completed the BLE:BC pre- and postintervention surveys and
subsequently enrolled in the BLE:BC Follow-up Research Program
(n=905), 75.8% (686) completed the 6-month follow-up, 56.4%
(510) completed the 12-month follow-up, 42.4% (384) completed
the 18-month follow-up, and 32.5% (294) completed the 24-month
follow-up. Figure 2 shows the step-wise exclusion of participants
from the pre-intervention survey, leading to the restricted sample—
individuals who completed all seven surveys (n=238).

Enrolled in
Follow-up Program
N=905

‘ & Month Follow-up ‘ [ 12 Month Follow-up | ‘ 18 Month Follow-up ‘ 24 Month Fallow-up ‘

| [ [ [

Non-completes
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Non-completes
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Non-completes
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Figure 1: Consort table of each follow-up survey (Participants for Analysis 1).
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Figure 2: Consort table of completion among all surveys (Participants for
analysis 2).
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Measures

This study examines two primary outcome measures: weight loss
and BMI change. We collected self-reported anthropometric data
in each survey. We calculated percent weight loss (%WL) as the
percentage of pre-intervention weight that participants lost. To
calculate body mass index, we used the standard formula (kg/
m?). We stratified the primary outcomes by baseline weight status
(normal, overweight, type 1 obesity, type 2 obesity, and type 3
obesity). Additionally, we examined differences in weight loss and
BMI change across follow-ups by whether the participant enrolled
in the Bright Lifers continuity program. We collected baseline
demographic information from the pre-intervention survey.

Analytic strategy

Using STATA SE 12.0, we conducted the analysis in two parts.
First, we examined %WL and BMI change among participants
who completed the pre-intervention survey and at least one follow-
up survey (sample sizes shown in Figure 1). That meant, then,
that participants who did not complete all follow-up surveys were
included in that analysis. Because that created different samples
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of the study population at different time points, trend analyses
were not possible. The second analysis accounted for that fact
by restricting the sample to only participants who participated in
the postintervention survey and all follow-up surveys; we refer to
this below as the restricted sample (Figure 2). This second analysis
examined the trajectory of %WL and BMI change across all time
points and variation by whether participants enrolled in the Bright
Lifers continuity program.

RESULTS

Baseline characteristics of the total and restricted samples appear in
Table 1. The majority of the total and restricted sample members are
female (94.3% and 91.7%, respectively) with an average age of 53.9
in the total sample and 52.2 in the restricted sample. Additionally,
the majority of the participants in both samples identify as white
(91.8% and 95.5%, respectively). The average baseline BMI in both
samples (33.1 and 31.5, respectively) falls above the threshold for
type 1 obesity.

Figure 3 presents the percent weight loss, stratified by baseline
weight status, for each follow-up survey. On average, participants
experienced 7.9%WL (SD=4.1) in the postintervention survey

Table 1: Descriptive statistics (Pre-intervention).

Total Sample Restricted Sample
Variables (n=905) (n=238)
Mean (%) SD Mean (%) SD
Sex (Female) 94.3% - 91.7% -
Age 53.9 10.6 52.2 13.2
Race (White) 91.8% - 95.5% -
Height (m) 1.5 .09 1.6 .08
Weight (kg) 87.4 20.6 86.7 18.4
Body Mass Index 33.1 7.6 31.5 6.5
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Figure 3: Percent weight loss from baseline by weight status. This figure presents average percent weight loss (%WL) by baseline weight status. %WL is
calculated as the percentage of baseline weight that participants lost. An ANOVA test for each time-point was used to examine differences by baseline
weight status. ANOVA tests showed significant differences by baseline weight status at each time-point except post-intervention. Additionally, a means
comparison-t-test was used to examine statistical significance for each baseline weight status between average % WL at post-intervention and each follow-up
time-point. Statistical significance is denoted with an * for a p-value <.05. Error bars denote standard deviation. Sample size inclusion for each follow-up
time point is shown in Figure 1.
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following completion of the 8week BLE:BC program. Among
those who completed each particular follow-up research survey,
participants experienced a 15.2%WL (SD=8.0) for the 6-month
follow-up survey sample, 16.8% WL (SD=10.8) for the 12-month
follow-up survey sample, 15.3%WL (SD=11.4) for the 18month
follow-up survey sample, and 14.3% WL (SD=10.8) for the 24-month
follow-up survey sample. For each survey sample, participants whose
weight fell within the normal BMI range at baseline experienced
lower % WL than those who were overweight or obese at baseline.
For instance, in the 6-month follow-up, participants who fell within
normal BMI range at the beginning of the Boot Camp reported
9.0%WL (SD=5.2), on average, compared to an average 16.5%WL
(SD=8.1) among participants who began the program with type 3
obesity.

That difference became even more pronounced in subsequent
follow-ups. For instance, participants in the 12-month follow-up
survey who reported type 3 obesity at baseline experienced over
two times the % WL, on average, of participants whose weight fell
within normal BMI range at baseline (19.2%WL and 8.2%WL,
respectively). In the 18- and 24-month survey samples, the %WL
of those who reported type 3 obesity at baseline stood at nearly
three times that of those who began the program within normal

BMI range.

Figure 4 shows the percent of BLE:BC participants who began the
program with obesity and experienced various clinically significant
weight loss at increasing increments. Among participants who
were obese at baseline who completed the post-intervention survey
(n=1132), 19.2% experienced less than 5% WL, 44.5% experienced
5-10%WL, 33.7% experienced 10-15%WL, and 2.6% achieved
more than 20%WL. The distribution is more evenly spread within
the 6-month follow-up sample (n=520), with a high percentage
of individuals who experienced 20-25%WL and individuals who
experienced over 25%WL (16.7% and 22.4%, respectively). In the
12-month, 18month, and 24-month samples, the percentage of
participants who experienced over 25%WL increased significantly

Post-intervention
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(to 37.2%, 35.9%, and 31.6%, respectively). However, the
percentage of participants who experienced <5%WL also increased
from 6 months (to 12.1%, 13.2%, and 17.1%, respectively).

Figure 5 presents BMI change among participants in each survey
sample. On average, participants experienced a BMI decrease of
2.6 (SD=1.4) immediately following completion of the BLE:BC
program. Among those who completed each particular follow-up
research survey, participants saw a BMI decrease of 5.0 (SD=3.0)
in the 6-month follow-up survey sample, a BMI decrease of 5.6
(SD=4.1) in the 12-month follow-up survey sample, a BMI decrease
of 5.1 (SD=4.2) in the 18-month follow-up survey sample, and a
BMI decrease of 4.7 (SD=4.0) in the 24-month follow-up survey
sample. The difference in BMI change between participants who
began the program within normal BMI range and participants
who reported being overweight or obese at baseline exceeded the
differences we found for %WL. For instance, participants in the
24-month follow-up survey who reported type 3 obesity at baseline
experienced an average BMI decrease of 7.5 (SD=5.6), compared to
an average BMI decrease of 1.4 (SD=1.4) among participants who
fell within normal BMI range at baseline.

Additionally, we examined whether enrolling in the Bright
Lifers continuity program affected participants’ %WL and BMI
reduction. Figure 6 presents results for % WL and Figure 7 presents
results for BMI change. Using an independent ttest comparison
of means, results show that participants who enrolled in the
Bright Lifers program experienced greater %WL at all follow-up
time-points than participants who did not become Bright Lifers
(6-month t(684)=3.58, p<.001; 12-month t(508)=6.08, p<.001;
18month t(382)=4.33, p<.001; 24-month t(292)=4.49, p<.001).
Similarly, participants enrolled in the Bright Lifers continuity
program experienced a greater decrease in BMI than those who did
not enroll (6-month t(684)=3.37, p<.001; 12-month t(508)=5.34,
p<.001; 18-month t(382)=4.09, p<.001; 24-month ©(292)=3.98,
p<.001).

To compare %WL and BMI change across follow-up surveys, we
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Figure 4: Clinically significant weight loss among BLE:BC participants with obesity at baseline. This figure presents the percentage of obese BLE:BC
participants who experienced clinically significant weight loss at various increments across all follow-up time-points. Sample size inclusion of participants
with obesity at baseline for each time-point is as follows: post-invention (n=1132), 6-month follow-up (n=520), 12-montn follow-up (n=507), 18-month

follow-up (n=389), and 24-month follow-up (n-280).
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Figure 5: Change in body mass index from baseline by weight status. This figure presents average in body mass index (BMI) by baseline weight status.
ANOVA tests showed significant differences by baseline weight status at each time-point. Additionally, a means comparison t-test was used to examine

statistical significance for each baseline weight status between average change in BMI at post-invention and each follow-up time-point. Statistical significance
is denoted with an * for a p-value < .05. Error bars standard deviation. Sample size inclusion for each follow-up timepoint is shown in Figure 1.
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Figure 6: Percent weight loss by Bright Lifer enrolment. This figure compares percent weight loss (% WL) between participants enrolled and not enrolled in
the Bright Lifers Continuity program. A means comparison t-test was used to examine the difference in % WL between the two groups at each timepoint.
Statistical significance is denoted with an * for a p-value < .05. Error bars denote standard deviation. Sample size inclusion for each follow-up timepoint

is shown in Figure 1.

used the restricted sample (which included only participants who
completed the pre-intervention survey and all follow-up surveys). As
stated previously and shown in Table 1, demographic characteristics
of the restricted sample closely mirror the total sample. On average,
participants in the restricted sample experienced 9.2% WL following
the BLE:BC program. This increased to 16.1%WL at 6 months and
17.4%WL at 12 months, then decreased slightly to 15.7%WL at 18
months and 14.6% WL at 24 months. Similarly, participants saw an
average 2.9 decrease in BMI at the end of the BLE:BC program, 5.2
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decrease at 6 months, 5.6 decrease at 12 months, then 5.1 decrease
at 18 months, and 4.7 decrease at 24 months.

Figures 8 and 9 present %WL and BMI change in the restricted
sample, stratified by Bright Lifers enrollment. Among the 238
individuals included in the restricted sample, 188 enrolled in
the Bright Lifers program. Repeated measures ANOVA was
used to examine (a) whether there were any differences across all
time points and (b) if there was a significant difference between
non-Bright Lifers and Bright Lifers at each time point. Results
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Figure 7: Change in Body Mass Index by Bright Lifer Enrolment. This figure compare change in body mass index (BMI) between participants enrolled
and not enrolled in the Bright Lifer Continuity program. A means comparison t-test was used to examine statistical significance between average change in
BMI at post-intervention and each follow-up timepoint. Statistical significance is denoted with an * for p-value <.05. Error bars denote standard deviation.

Sample size inclusion for each follow-up timepoint is shown in Figure 1.
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Figure 8: Percent Weight Loss by Bright Lifers Enrolment (Restricted sample; n=238). This figure shows percent weight loss (%WL) by Bright Lifers
enrolment among participants who completed the BLE:BC program and all follow-up surveys. Percent weight loss increased following post-intervention

and was maintained for 2 years. Error bars indicate 95% confidence interval.

show that the change across time for %WL was significant (F(4,
233)=8.23, p<.001). The effect of time varied, depending upon
Bright Lifers enrollment (F(4, 233)=2.74, p=.030). Although
there were no significant differences in %WL by Bright Lifers
enrollment at post-intervention (t(236)=0.14, p=.888) and 6-month
follow-up ((236)=0.90, p=0.367), individuals who enrolled in the
Bright Lifers program experienced greater %WL at 12 months
(4(236)=2.23, p=.027), 18 months (¢(236)=2.63, p=.009), and 24
months (£(236)=3.08, p=.002).

Results were similar for BMI change. They showed significant
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changes in BMI across time for all participants (F(4, 233)=5.48,
p<.001). The effect of time varied, depending on Bright Lifers
enrollment (F(4, 233)=2.24, p=.041). There was no significant
difference in BMI change at post-intervention (t(236)=.22, p=.823)
and 6-month follow-up (¢(236)=.94, p=.350). However, individuals
who enrolled in the Bright Lifers program experienced greater
reductions in BMI at 12 months (¢(236)=2.04, p=.043), 18 months
(t(236)=2.50, p=.013), and 24 months (t(236)=2.40, p=.017).
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Figure 9: Change in Body Mass Index by Bright Lifers Enrolment (Restricted sample; n=238). This Figure shows change in body mass index (BMI) by
Bright Lifers enrolment among participants who completed the BLE:BC program and all follow-up surveys. BMI decreased following post-intervention

and was maintained for 2 years. Error bars indicate 95% confidence interval.

DISCUSSION

This study evaluated long-term weight loss and BMI change among
participants in the BLE:BC program. The results support the
efficacy of the BLE:BC for long-term weight loss and weight loss
maintenance. Study participants in the total and restricted samples
reported, on average, well beyond clinically-significant weight loss
(>5%WL) at all time points. Additionally, participants who enrolled
in the Bright Lifers continuity program following completion of the
BLE:BC program experienced significantly greater weight loss and
BMI reduction at 6 months, and at every subsequent time point,
than those who opted not to receive ongoing support.

Results of this evaluation study carry important implications for
research on commercial telehealth weight loss programs, food
addiction and abstinence-based treatment, and the Bright Line
Eating program. First, no prior study of a commercial telehealth
weight loss program has shown positive results of long-term weight
loss and weight loss maintenance of this magnitude. For instance,
prior evaluations found an average of 0.9%WL at 16 weeks and
1.1%WL at 1 year for the eDiets.com program [9], 2.3%WL for
the Biggest Loser Club at 12 weeks, and 3.3% WL for an enhanced
version of the Biggest Loser Club [10]. Additionally, studies
examining change in body mass index (BMI) found that BMI
decreased by 1.2, on average, among participants in the Lose It!
application at 6 months [11]; by an average of 0.7 for the basic
version of the Biggest Loser Club at 12 weeks; and by an average of
1.0 for the enhanced version of the Biggest Loser Club at 12 weeks
[10]. In contrast, the current study of the BLE:BC program found
an average of 7.9%WL and 2.6 reduction in BMI immediately
following the 8-week program and, on average, none of that weight
was regained. Rather, participants continued losing weight after
the Boot Camp and at the end of two years, sustained an average
14.3% WL and 4.7 reduction in BMI, nearly three times the

accepted indicator for clinically significant weight loss.
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Second, the results expand the literature on commercial weight loss
programs. Numerous publications document the results of clinical
and observational studies of weight loss interventions. However,
surprisingly and unfortunately, commercial programs remain
understudied. Given the extensive market for commercial weight
loss programs and the number of individuals whom these programs
affect, it remains critically important for researchers to fill this gap
in the literature.

Third, the results of this study showed greater efficacy of the
BLE:BC program among individuals who began the program with
higher baseline weight status, which suggests a possible treatment
avenue for individuals with obesity, especially those who don’t
qualify for bariatric surgery.

Fourth, these results occurred within a food addiction framework,
among participants guided to abstain completely from all sugar
and flour. Abstinence-based approaches to weight loss and food
addiction treatment are rare and have not yet been studied
scientifically [13]. These results encourage further research on the
efficacy of abstinence-based interventions within a food addiction
framework.

Finally, obesity continues to carry significant public health
implications, as it has been routinely shown to be associated with
several leading causes of mortality including heart disease, cancer,
and diabetes [1,2]. Moreover, as countries across the globe manage
the impact of the COVID-19 pandemic, persons with obesity~
particularly severe obesity~have been disproportionately affected.
As a result, it is paramount to evaluate weight loss programs and
assess novel methods for encouraging weight loss and weight
management. It’s especially important to rigorously evaluate
commercial weight loss programs, given the fact that they constitute
a $3.7 billion industry.
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LIMITATIONS

Although the results of this evaluation show significant, positive
weight-loss outcomes for the BLE:BC program, we acknowledge
several limitations. First, survey participation was entirely voluntary,
introducing selection bias. Specifically, individuals who lost more
weight and/or who were more motivated to lose weight may have
been more likely to complete follow-up surveys and to continue
participation in the BLE:BC research program. However, rates of
attrition in this sample, as shown in Figures 1 and 2, mirror that
of long-term observational studies for clinical weight loss programs
[15-17] and commercial weight loss programs [5,7].

Second, the observational case series research design of this study
may introduce bias, because of the lack of a control group. Further
research is needed to control for this bias by rigorously evaluating
the impact of the BLE:BC program against a comparison group.
Although an experimental randomized control trial is the gold
standard of efficacy research, conducting a randomized control
trial for commercial weight loss programs is not often feasible.
Given that fact, results of observational case series designs are still
necessary to assess the impact of commercial program designs on
participant weight loss.

Third, the homogeneity of the sample—which may occur in part
because of the cost of the BLE program—may produce sample
bias and limit the generalizability of results. In other words,
although the BLE:BC program was shown to produce significant
weight loss for participants, the results may be generalizable only
to participants with the same demographic characteristics as this
sample (e.g., female, white, high socioeconomic status). However,
according to data on the U.S. weight loss market, the demographic
characteristics of this study sample do resemble the demographics
of the broader population of commercial weight loss participants
[18]. That increases confidence that the results of this study can
be generalized to the population that typically participates in
commercial weight loss. Further research is needed to understand
whether these results hold for other demographic groups.

CONCLUSION

As commercial telehealth weight loss programs proliferate,
it becomes increasingly important to evaluate their efficacy
scientifically. This study demonstrates the food addiction recovery
model can be highly effective in longterm weight management.
Bright Line Eating offers a stringent but simple program that can
produce substantial weight loss. In fact, it is the only commercial
telehealth weight loss program that has been demonstrated
empirically to produce clinically significant weight loss, on average,
across time. Confirming the program’s efficacy as a sustainable
weight loss option will require further analyses of participants’
long-term outcomes.
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