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1 | INTRODUCTION

Most weight reduction strategies will
individuals who do not respond to treatment, with the definition of
‘non-response’ varying according to the expected weight loss for
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Summary

Objective: For every weight loss treatment, there are usually groups of people who
lose less than expected. This study sought to determine if response rates to a total
diet replacement (TDR) differed from those of a calorie-restricted, food-based
(FB) diet.

Methods: Data from OPTIWIN, a 12-month multicenter trial in adults with a BMI of
30-55 kg/m?, with 26-week weight-loss and weight-maintenance phases, were uti-
lized. Participants (n = 330) were randomized to the OPTIFAST programme (OP) or to
a reduced-energy FB diet. Treatment non-responders were defined as those who lost
<3% of initial weight at months 6 or 12.

Results: There were 103 (76%) responders in the OP compared with 78 (57%) in the
FB group at 12 months. The odds of treatment response at 12 months among partici-
pants who were non-responders at 3 months was not significantly different between
the OP and FB groups (p = 0.64). Race, type 2 diabetes status and previous weight loss
attempts were significantly associated with responder status. OP responders had
higher meal plan adherence and non-caloric fluid intake compared with FB responders.
Conclusion: Early treatment response is more likely and better sustained with TDR
compared with an FB diet. Individual and treatment level factors appear to influence

early treatment response to behavioural interventions for weight reduction.
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an intervention. For lifestyle and pharmacotherapy interventions,
patients who have lost <3% of their body weight after 2-3 months
are typically considered non-responders.*? In prior randomized
controlled trials of lifestyle interventions, non-response rates in the

first 2 months have been reported for up to one third of actively
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treated participants, and observational data suggest that rates of
non-response to lifestyle interventions may be even higher in
real-world clinical practice.®®* This is a high rate of failure for the
first-line treatment approach for a high-morbidity disease that impacts
more than 40% of American adults.”

The response to behavioural obesity treatment is likely deter-
mined by several factors that include a complex interplay of genetics,
physiology, environment and individual behaviours.® Ultimately, the
patient has to reduce energy intake—the cornerstone of lifestyle inter-
vention and driving force for achieving weight loss. Aside from the
patient's individual characteristics, the ability to effectively reduce
intake also depends on the treatment strategy being used. Use of total
diet replacement (TDR) can regiment energy intake and reduce poten-
tial variation from the prescribed treatment due to simplicity and stim-
uli narrowing.” A more consistent reduction in calorie intake using
TDR could therefore increase the proportion of people who respond
to treatment compared with food-based (FB), calorie-restricted diets.

Previously, primary outcome results from the OPTIWIN study
were reported. OPTIWIN is the largest randomized controlled clinical
trial of a TDR treatment programme conducted to date in the United
States.® OPTIWIN demonstrated that, compared with a comprehen-
sive FB behavioural intervention, a TDR programme (the OPTIFAST
programme [OP]) significantly increased the magnitude of weight loss
at 6 and 12 months. After 12 months of treatment, there was a mean
weight change of —10.5% (SE 0.6%) in the OP group versus —5.5%
(SE 0.6%) in the FB group (difference —4.9 + 0.9%, p < 0.0001)2
However, the mean weight change by treatment assignment does not
provide a clear sense of what proportion of the population actually
had a meaningful response to the assigned treatment. The OPTIWIN
trial provides a unique opportunity to look at responsiveness to two
behavioural interventions for weight reduction.

For this exploratory analysis, the primary research questions were
as follows. (1) What percentage of people were responsive to their
assigned treatment, both early and later in the course of treatment?
(2) How was early treatment response related to longer term
treatment response? Lastly, (3) what patient-level characteristics,
within both treatment groups, were associated with response versus
non-response? Treatment response was based on definitions from
previous studies that showed that early weight loss thresholds of <3%

predicted long-term treatment non-response.?

2 | METHODS

This is a secondary data analysis of data from the OPTIWIN trial.
The methods of the trial were published previously and are briefly
described here ®

2.1 | Setting and population

OPTIWIN was an open-label, multicentre, randomized controlled

clinical trial conducted by nine U.S. centres, including five private

clinics and four academic medical centres. Participants were
18-70 years old, non-smokers, with a body mass index (BMI) of
30-55 kg/m?. Subjects with recent weight loss or use of weight loss
medications, previous bariatric surgery, organ failure, type 1 diabetes
or haemoglobin Alc > 10%, cardiovascular disease event or mental
health hospitalization in the past 6 months, alcohol or drug depen-
dence, positive screening for potential eating disorder, or poorly
controlled depression were excluded. Following informed consent and
an initial screening visit, eligible individuals completed a 7-day
run-in diet that included use of one serving of meal replacement
(MR) (OPTIFAST®—Nestlé Health Science, Bridgewater, NJ) daily
to assess tolerance to the product. Participants completed a final
screening visit after the run-in to assess adherence to the run-in diet
and self-monitoring tasks and to confirm final eligibility. This study
was overseen and approved by a central institutional review board
(quorum) after review by each site's institutional review board and
registered on ClinicalTrials.gov (NCT02635698).

2.2 | Treatment arms
2.21 | OPTIFAST programme

The OP used TDR as the initial weight loss strategy for most partici-
pants. Number of MR recommended per day was based upon BMI,
with the lowest amount being five servings, providing 800 kcal/day.
The MR provided 40% of calories as protein, 40% as carbohydrate
and 20% as fat. Participants followed their prescription for 12 to
16 weeks based on provider discretion and patient preference, after
which there was gradual reintroduction of food through week 26.
After week 26, participants' calories were gradually increased to
achieve weight stability. During this time, participants were advised to
use 1-2 MR daily to facilitate weight loss maintenance. All MR were
provided at no cost.

Participants in the OP group were medically monitored according
to the OPTIFAST protocol. This included clinic visits to address health
concerns and adjust medications. Participants also had individual

counselling with trained interventionists.

2.2.2 | FB programme

The FB was a modified version of the Diabetes Prevention
Programme (DPP) intervention®? During active weight loss
(0-26 weeks), FB participants reduced calories by lowering fat
intake to <25%-30% of total calories. The goal was a reduction in
calories of 500-750 kcal below estimated total energy expenditure,
based on resting metabolic rate measured by indirect calorimetry
(Microlife MedGem) plus an activity factor based on self-reported
physical activity. The typical range of calories prescribed was
1200-1400 kcal/day for women and 1600-1800 kcal/day for men.
FB participants received gift cards totaling $800 to offset the cost
of groceries during the active weight loss phase. They also had
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medical monitoring visits and individual counselling visits throughout
the 52 weeks.

2.2.3 | Comprehensive behavioural programme

OP and FB groups had weekly, 45- to 60-min group behavioural
sessions for the duration of the study, facilitated by trained profes-
sional interventionists using a standardized intervention manual. OP
group sessions were based on the OPTIFAST Lifestyle Education
Series, whereas FB programme used the DPP's Group Lifestyle
Balance programme.9 A weekly target of 150-180 min/week of
moderate to vigorous exercise for all participants was recommended.
All participants were also instructed to record daily food/beverage

intake and minutes of exercise using written journals.

2.3 | Study measures

Body weight was measured in light clothing on calibrated scales to
the nearest 0.1 Ib. Height was measured without shoes using a
wall-mounted stadiometer to the nearest 0.5 cm. BMI was calculated
as weight (kg) divided by height (m) squared. Waist circumference was
measured using a spring-loaded tape measure (Gulick) 1 cm above the
umbilicus. Blood pressure was measured in a seated position after a
brief rest using automated blood pressure monitors. Two measures
were averaged at each study visit.

Depressive symptoms and key dietary behaviours were measured
using validated tools including the Current Major Depressive Disorder
with Center for Epidemiological Studies depression Scale-Revised
(CESD-R), The Eating Attitudes Test (EAT-26) and the Eating
Inventory.’®~12 These tools were scored for each subject for each
instrument per published guidelines.

Metabolic risks including fasting blood glucose, haemoglobin Alc,
insulin, total cholesterol, high-density lipoprotein (HDL) cholesterol,
low-density lipoprotein (LDL) cholesterol and triglycerides were
obtained from fasting blood samples obtained at each clinic visit
(12, 26, 40 and 52 weeks) and analysed by a central laboratory. Meta-
bolic syndrome was defined per the ‘Diagnosis and Management of
Metabolic Syndrome: An American Heart Association/National Heart,
Lung and Blood Institute Scientific Statement (AHA/NHLBI Scientific
Statement)’13

Several process measures related to participant engagement in
the interventions are also reported. Participants completed daily dia-
ries of food and beverage intake and physical activity. Study interven-
tionists compared the self-reported diaries with the study goals for
diet and physical activity minutes on a weekly basis. The percent
adherence was calculated by dividing the reported activity or intake
by the study goal and multiplying by 100 (range = 0%-100%).
Attendance for all prescribed clinic visits and group behavioural ses-
sions was tallied.

The primary outcome was a dichotomous variable for programme

response versus non-response, defined as whether a participant
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achieved at least 3% loss of initial body weight by 6 or 12 months of

follow-up.

2.4 | Analyses

Analyses were primarily based on the modified intention-to-treat
population, which included all randomized subjects known to have
started the study programme and to have at least one post-baseline
assessment of body weight. Missing values were imputed using last
observation carried forward (LOCF). Sensitivity analyses used
observed cases only rather than LOCF.

Baseline demographics and other characteristics were tabulated
within groups of treatment arm and responder status. Differences
in responder status within each treatment group for the baseline
demographics and other characteristics were assessed using a
chi-squared test for categorical measures and a standard t-test for
continuous measures.

The probability of non-response at 3, 6, 9 and 12 months was
calculated using counts only (crude model) and then modelled using a
mixed logistic model (SAS/STAT Proc GLIMMIX) including adjustment
for fixed effects measure of age, sex, race, initial BMI, diabetes status,
previous weight loss attempts and Eating Inventory score with subject
treated as a random effect (adjusted model). Predicted probabilities of
non-response were calculated using the predicted probabilities from
the mixed logistic model for each combination of treatment arm and
time (3, 6, 9 and 12 months) as well as for covariates included in
the models. Odds ratios (ORs) and 95% confidence intervals (Cls)
were also calculated from the mixed logistic model for categorical
covariates. The probability of non-response conditional on response
status at 3 months was calculated using counts only (crude model)
due to small numbers within groups after conditioning on responder
status at 3 months.

Means and standard deviations at baseline, follow-up and
change over 12 months were calculated for several measures of car-
diometabolic risk. p values comparing the metabolic measures at base-
line, at follow-up and for change from baseline to 12 months were
computed from linear regression models with each individual meta-
bolic measure as the outcome and fixed effects for responder status
at 12 months, age, race, site and baseline diabetes status. Models for
follow-up and change measures further included adjustment for the
baseline measure. Similarly, baseline, follow-up and change values for
each metabolic measure were compared between the OP responders
and the FB responders using a linear regression model limited to
responders with each individual metabolic measure as the outcome
and fixed effects for treatment arm, age, race, site and baseline diabe-
tes status. Adjustment for the baseline measure was further included
in models for the follow-up and change measures. Process measures
examining subject behaviours during the trial were tabulated within
groups of treatment arm and responder status, and comparisons
between all responders versus all non-responders as well as between
responders in the OP group and responders in the FB group were

made using standard t-tests.
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TABLE 1 Baseline demographic and other characteristics of responders and non-responders at 12 months by treatment arm, N (%) or

mean (SD)

Age in years
p value
Sex
Male
Female
p value
Race
Caucasian
African-American
Other
p value
Household income
Less than $24 999
$25 000 to $49 999
$50 000 to 99 999
$100 000 or more
No response
p value
Education level
Some high school
High school/GED
Professional degree
Undergraduate degree
Post-college education
No response
p value
Baseline characteristics
Weight in kg
p value
BMI in kg/m?
p value
BMI Categorization, n (%)
Overweight (25-29.9 kg/m?)
Obesity class | (30.0-34.9 kg/m?)
Obesity class Il (35-39.9 kg/m?)
Obesity class Il (240 kg/m?)
p value
Type 2 diabetes diagnosis
p value
Pre-diabetes diagnosis

p value

Number of previous weight loss attempts

OPTIFAST programme

Food-based programme

(N = 135) (N =138)

Responder Non-responder Responder Non-responder
(N = 103) (N =32) (N =178) (N = 60)
47.0 (10.9) 46.9 (12.3) 47.8 (11.5) 46.3(11.2)
0.97 0.44

16 (16%) 3(9%) 18 (23%) 11 (18%)
87 (84%) 29 (91%) 60 (77%) 49 (82%)
0.38 0.5

77 (75%) 23 (72%) 60 (77%) 35 (58%)
16 (16%) 6 (19%) 16 (21%) 21 (35%)
10 (10%) 3(9%) 2 (3%) 4(7%)
0.91 0.06

12 (12%) 3(9%) 9 (12%) 9 (15%)
21 (20%) 6 (19%) 20 (26%) 13 (22%)
42 (41%) 14 (44%) 30 (38%) 20 (33%)
17 (17%) 5(16%) 12 (15%) 15 (25%)
11 (11%) 4 (13%) 7 (9%) 3 (5%)
0.99 0.54

1(1%) 0 (%) 0 (%) 0 (%)

26 (25%) 8 (25%) 18 (23%) 10 (17%)
7 (7%) 1(3%) 10 (13%) 7 (12%)
42 (41%) 11 (34%) 30 (38%) 21 (35%)
27 (26%) 11 (34%) 17 (22%) 19 (32%)
0 (%) 1(3%) 3 (4%) 3(5%)
0.79 0.57

106.5 (20.5) 107.9 (22.0) 109.3 (24.8) 110.6 (21.2)
0.73 0.75

38.3(5.7) 387 (5.2) 39.0(6.7) 39.5(5.7)
0.76 0.69

0 (0%) 0 (0%) 2 (3%) 1(2%)

35 (34%) 9 (28%) 26 (33%) 12 (20%)
32 (31%) 11 (34%) 18 (23%) 18 (30%)
36 (35%) 12 (38%) 32 (41%) 29 (48%)
0.82 0.34

8 (8%) 5(16%) 8 (10%) 12 (20%)
0.19 0.11

47 (46%) 10 (31%) 29 (37%) 20 (33%)
0.15 0.64

5.3(8.6) 6.3(7.5) 4.0(6.1) 10.8 (11.1)
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TABLE 1 (Continued)
OPTIFAST programme Food-based programme
(N = 135) (N =138)
Responder Non-responder Responder Non-responder
(N = 103) (N =32) (N =178) (N = 60)
p value 0.54 <0.0001
Typical weight loss with previous weight loss attempts, kg 1.7 (4.6) 3.0 (6.8) 1.6 (5.2) 3.3 (8.0)
p value 0.24 0.15
Used diabetes medications® 8 (8%) 6 (19%) 8 (10%) 11 (18%)
p value 0.08 0.17
Used hypertension medications® 35 (34%) 11 (34%) 23 (29%) 20 (33%)
p value 0.97 0.63
Used lipid-modifying medications® 22 (21%) 7 (22%) 19 (24%) 10 (17%)
p value 0.95 0.27
CESD-R score” 3.5(3.5) 3.6(34) 3.8(4.0) 40 (4.1)
p value 0.83 0.79
EAT-26 score 6.7 (5.1) 6.8 (4.4) 5.6 (4.0) 8.1(5.5)
p value 0.9 0.003
Eating Inventory: Total score 24.1 (6.4) 22.6(5.9) 21.8(7.2) 24.0 (7.3)
p value 0.24 0.08
Eating Inventory: Dietary restraint 10.5 (4.1) 9.9 (4.1) 10.1 (4.7) 10.3 (4.7)
p value 0.47 0.8
Eating Inventory: Disinhibition 8.3(3.3) 7.9 (3.5) 7.4 (3.4) 8.3(3.7)
p value 0.57 0.16
Eating Inventory: Hunger 5.3(3.4) 4.8 (2.8) 4.3 (3.6) 5.4 (3.5)
p value 0.44 0.08

Note. p value comparing responder versus non-responder status within treatment groups from standard t-test for continuous variables or chi-squared test

for categorical variables.

®Medication use includes use prior to study with continuation during study, or medication use that started during study and either continued throughout

study or ended before study completion.

PCESD-R = Current Major Depressive Disorder with Center for Epidemiological Studies Depression Scale-Revised.

All analyses were conducted using SAS/STAT software (Version
9.4 of The SAS System for Windows, SAS Institute, Cary, NC, USA).

3 | RESULTS

There were 103 (76%) responders in the OP compared with 78 (57%)
in the FB group at 12 months (p = 0.0005). When comparing
responders to non-responders within treatment groups (i.e., OP
responder vs. OP non-responder), there were few differences in
baseline characteristics (Table 1). For the FB group, Caucasians made
up a higher proportion of the responder group (77%), whereas the
proportion of African-Americans in the non-responder group was
higher (35%); this result nearly reached statistical significance
(p = 0.06). Non-responders in the FB group reported a significantly
higher number of previous weight loss attempts (+6.8, p < 0.0001).
The EAT-26 score was also significantly higher for non-responders in
the FB group.

Figure 1 is a waterfall chart that displays each individual sub-
ject's weight change as a percentage (%) at 12 months, by treatment
group. The differing distributions of weight change values between
the two groups show that the OP group had fewer participants
with weight gain and more participants with higher percent of
weight loss.

Predicted probabilities of non-response were derived from a
mixed logistic regression with adjustment for sex, race, age, type
2 diabetes (T2D) at baseline, BMI category at baseline, previous
weight loss attempts and Eating Inventory score. For the OP versus
FB participants, the predicted probabilities of non-response at 3, 6,
9 and 12 months are shown in Figure 2.

The probability of being a non-responder at 12 months if a partic-
ipant was a responder at 3 months is shown in Figure 3 using a crude
model due to small numbers within groups after conditioning on
responder status at 3 months. For FB participants who were
responders at 3 months, there was a 12.8% chance that by 6 months,

they would no longer be considered a responder. For OP participants,
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FIGURE 1 Waterfall chart showing weight
change from baseline to 12 months for each
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FIGURE 2 Predicted probabilities and 95% confidence intervals
for non-response by treatment group at each follow-up time point
from mixed logistic regression model
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FIGURE 3 Crude probabilities of non-response based on
response status at 3 months

it was a 5.9% probability of the same outcome at 6 months. By
12 months, the probability for FB participants to be classified as
non-responders if they had initially been a responder was 23.3%
compared with 15.3% for OP participants. Conversely, those who
were non-responders at 3 months had a high probability of staying a
non-responder regardless of treatment assignment. From months
6-12, the probability for FB participants to remain non-responders
was 76.9% and 82.4% for OP participants.

In the mixed logistic regression model with responder status as
the outcome measure, race, T2D diabetes status and previous weight
loss attempts were all significantly associated with responder status.
The predicted probability of non-response among African-Americans
was 40% compared with 17% in Caucasians (OR = 2.26, 95%
Cl = 1.30-3.93, p = 0.0075). Individuals without T2D were less likely
to be non-responders than those with T2D (21% vs. 42%, OR = 0.47
95% Cl = 0.23-0.97, p = 0.046). Previous weight loss attempts were
significantly associated with responder status; increasing number of
previous weight loss attempts was associated with increased odds of
being a non-responder (p = 0.0023). Age approached significance
with increasing age being associated with decreasing odds of being a
non-responder (p = 0.071).

Changes in cardiometabolic risk factors are shown in Table 2.
When non-responders of both treatment arms were compared with
all responders, responders had significantly greater improvements in
all markers except total and LDL-cholesterol (p < 0.01). There was also
a significant decrease in the prevalence of metabolic syndrome within
the responder groups for both treatment arms; the prevalence of met-
abolic syndrome decreased by approximately 50% (p < 0.01). When
comparing OP responders to FB responders, there were significantly
greater improvements in waist circumference, HDL-cholesterol and

triglycerides for the OP responders.
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TABLE 2 Metabolic changes of responders and non-responders at 12 months by treatment arm, mean (SD) unless otherwise noted

OPTIFAST programme (N = 135) Food-based programme (N = 138) p value p value
All responders versus OPTIFAST responder versus
Responder Non-responder  Responder Non-responder  all non-responders® food-based responder®

Fasting blood glucose (mmol/L)

Baseline 5.56 (1.50) 5.62(1.39) 5.57 (1.19) 5.52(1.12) 0.38 0.92

Follow-up 5.18(1.12) 6.50 (3.14) 5.34 (1.34) 6.10 (2.25) <0.0001 0.44
(12 m)

Haemoglobin Alc (%)

Baseline 5.68 (0.76) 5.80(1.09) 5.68 (0.71) 5.78(0.72) 0.73 0.58

Follow-up 5.39 (0.45) 6.09 (1.52) 5.43(0.62) 6.03 (1.25) <0.0001 0.16
(12 m)

Insulin (pmol/L)

Baseline 133.92 (81.59) 165.29 (103.81)  158.73(118.12) 173.84 (155.21) 0.23 0.16

Follow-up 91.13(114.90)  177.10(109.85) 87.63 (44.24) 198.77 (256.88) 0.0002 0.54
(12 m)

Blood pressure (mmHg)

Baseline 123.36 (13.82) 123.69 (13.14) 125.26 (10.50) 125.35(12.67) 0.90 0.81

Follow-up  120.26 (13.49) 122.84 (12.56) 121.74 (13.19) 126.32 (15.00) 0.004 0.68
(12 m)

Waist circumference (cm)

Baseline 116.28 (13.54) 117.82 (15.53) 119.40 (16.20) 119.72 (13.85) 0.17 0.30

Follow-up ~ 102.00 (13.35) 117.85(15.11) 107.61 (15.00) 118.24 (14.75) <0.0001 0.01
(12 m)

Total cholesterol (mmol/L)

Baseline 5.06 (1.02) 4.89 (0.93) 4.91(0.85) 4.79 (0.86) 0.44 0.25

Follow-up 5.02 (0.89) 4.88(1.18) 4.98 (0.98) 4.90 (0.88) 0.11 0.80
(12 m)

LDL cholesterol (mmol/L)

Baseline 3.19 (0.83) 3.10 (0.85) 3.18 (0.78) 2.98(0.79) 0.49 0.84

Follow-up 3.08 (0.79) 3.03 (1.00) 3.22(0.84) 2.99(0.82) 0.06 0.22
(12 m)

HDL cholesterol (mmol/L)

Baseline 1.32(0.33) 1.41(0.39) 1..29 (0.34) 1.35(0.40) 0.37 0.59

Follow-up 1.55 (0.35) 1.39 (0.37) 1.36 (0.32) 1.42 (0.46) 0.0003 <0.0001
(12 m)

Triglycerides (mmol/L)

Baseline 1.57 (1.55) 1.44 (0.65) 1.46 (0.81) 1.36 (0.57) 0.54 0.54

Follow-up 1.15(0.57) 1.53(0.57) 1.29 (0.68) 1.57 (1.14) 0.0002 0.02
(12 m)

Metabolic syndrome®¢, n (%)

Baseline 53 (51%) 15 (47%) 46 (59%) 34 (57%) 0.54 0.65

Follow-up 28 (27%) 14 (44%) 22 (28%) 26 (43%) 0.003 0.69
(12 m)

Note. Change from baseline is defined as 12-month value — baseline value.

3p value comparing responders to non-responders from linear regression model with metabolic measure as the outcome and fixed effects for responder
status at 52 weeks, age, race, site and baseline diabetes status. Models for follow-up and change further include adjustment for the baseline measure.

bp value comparing OPTIFAST responders to food-based responders obtained from linear model limited to responders with metabolic measure as the out-
come and fixed effects for treatment arm, age, race, site and baseline diabetes status. Models for follow-up and change further include adjustment for the
baseline measure.

“Metabolic syndrome definition per ‘Diagnosis and Management of Metabolic Syndrome: An American Heart Association/National Heart, Lung and Blood
Institute Scientific Statement (AHA/NHLBI Scientific Statement)’*3

dMetabolic syndrome p values derived from logistic regression models with same parameterization as in footnotes a and b.
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TABLE 3

OPTIFAST programme

Process measures among responders and non-responders at 12 months by treatment arm, mean (SD) unless otherwise noted

Food-based programme

(N = 135)

(N =138)

p value p value
All responders OPTIFAST responder
versus all versus food-based
Responder Non-responder  Responder Non-responder  non-responders® responder®
Self-reported average 154.1(125.3) 93.3(101.7) 179.4 (104.1) 89.7(105.1) <0.0001 0.15
minutes of physical
activity each week
Adherence to diet plan (%) 51.8 (29.0) 30.1 (27.8) 40.0 (29.0) 43.4 (34.7) 0.045 0.0077
Adherence to exercise 63.4(30.9) 38.0(31.9) 54.5 (30.8) 45.3(31.9) <0.0001 0.057
plan (%)
Average percentage days 54.4(29.0) 34.2 (31.0) 440 (34.7) 30.0 (32.9) <0.0001 0.03
Non-caloric fluid intake
met
Total number of missed 3.8 (6.8) 8.3(12.8) 3.2(6.7) 1.4(2.7) 0.8 0.62
clinic visits
Total number of missed 18.2(12.1) 26.6 (13.3) 17.2 (13.9) 28.4 (13.7) <0.0001 0.63

group sessions

Note. For physical activity, adherence to diet and exercise plan and non-caloric fluid intake met, average is taken over all available measures for each sub-
ject over the study period. For total number of missed clinic visits and groups sessions, the value is cumulative for each subject over the study period.
p values from standard t-test comparing responder versus non-responder status within treatment groups for OPTIFAST responder to food-based

responder.

To determine if responders were reporting different behaviours
compared with non-responders, and whether this varied by treatment
group, several process measures as shown in Table 3 were assessed.
When grouped by response status, responders reported higher aver-
age minutes of moderate physical activity, greater adherence to the
dietary plan and exercise plans, greater non-calorie fluid intake and
missed fewer group behavioural sessions. OP responders had higher
percent adherence to prescribed meal plan and non-caloric fluid
intake compared with FB responders. For FB responders, percent
adherence to the diet plan (40.0 £ 29%) was similar to that of FB non-
responders (43.4 + 34.7%).

4 | DISCUSSION

This secondary analysis of the OPTIWIN trial showed that a higher
proportion of participants responded (i.e., lost 23% of their initial
weight) to the OP compared with FB. The proportion of responders
declined slightly over time within each group. More importantly,
those who were not responders after 3 months of treatment were
unlikely to be responders at 12 months, and as a result, they did
not have improvements in cardiometabolic risk factors. The average
adherence to the treatment meal plan and non-calorie fluid intake
was higher for OP responders compared with FB responders. Indica-
tors of higher probability of treatment non-response included
African-American race, increasing numbers of weight loss attempts
and T2D. The implications of this research are that even though the
mean weight loss across the FB group was clinically significant, a

significant proportion of people did not respond to a gold standard

behavioural intervention for weight loss. By contrast, the OP
treatment strategy leads to a higher rate of treatment response,
thereby increasing the impact of the same type of behavioural
weight loss intervention.

For obesity treatment, there is some tacit expectation that
patients will learn their way out of the condition, and given a little
more time and individual effort, a poor response to initial treatment
will change for the better over time. Based on observations from
clinical trials of anti-obesity pharmacotherapy, the Food and Drug
Administration (FDA) has derived ‘stopping rules’ that identify peo-
ple who are unlikely to have a response to treatment, typically by
12 weeks of treatment.** This analysis from the OPTIWIN trial sug-
gests that those who do not have a treatment response to these
two strategies for behavioural weight loss by 12 weeks are unlikely
to achieve that response on average by 12 months. This finding has
been observed in other trials like Look AHEAD, where 28% of par-
ticipants in the intensive lifestyle intervention lost <3% at 2 months
and had a mean weight loss of 3.98 + 4.3% at 1 year.? This does
not mean that treatment should be abandoned, but it may suggest
that treatment should be intensified or switched to an alternative
strategy. Stepped care, which involves intensifying treatment based
on pre-determined weight goals at various time points, has been
tested in behavioural weight loss. The largest such trial by Jakicic
et al. did not see an improvement in weight loss outcomes with one
such stepped care intervention.?® In this study, two servings of MR
per day were introduced at Step 5 of six total steps in the progres-
sion of treatment. Future studies might examine how to intensify
treatment using a broader range of options including anti-obesity

medication and TDR, particularly if starting from the point of a
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high-intensity, comprehensive intervention similar to the FB inter-
vention tested in this trial.

Ideally, pre-treatment characteristics could be assessed that might
predict treatment response to a given behavioural treatment
approach. Overall, there were few distinctions between responders
and non-responders at baseline, except that FB non-responders had
more weight loss attempts and higher EAT-26 scores. Individuals who
identify as African-American have experienced lower mean weight
loss in other weight loss interventions, and as noted in this trial, treat-
ment non-response was higher for African-Americans compared with
Whites.?® T2D status was also associated with higher odds of non-
response. This is not to suggest, however, that T2D cannot be suc-
cessfully treated with weight reduction interventions, including TDR
as recently demonstrated in the DIiRECT trial.X” The proportion of
individuals with T2D in this trial was relatively small and included a
wide range of anti-diabetes treatments, including those on insulin.8

Other researchers have shown that there are distinct patterns of
response to behavioural interventions for weight control, based on
key behaviours or individual characteristics. Fitzpatrick et al. used
latent class analysis to identify how participants in the PREMIER and
WLM trials engaged in key behaviours.'® Bartfield et al. also used par-
ticipants from the PREMIER trial to examine weight loss trajectories
and how behaviours were associated with the observed patterns.'?
Both studies demonstrated that early adoption of behaviour change
and sustained engagement with those behaviours, such as food
journaling and physical activity, were associated with long-term
weight loss. Rothberg et al. observed that older age, lower BMI at pro-
gramme entry, lack of baseline depression or anxiety symptoms and
early weight loss (i.e., 2 weeks) were all associated with increased
retention and long-term weight loss in a medically monitored weight
loss clinic.®

This is one of the first studies to look at differences in key
behaviours for two active treatments with substantially different
approaches to the calorie-restricted diet. Although the calorie pre-
scription was lower for the OP group than the FB group, adherence to
the dietary plan was significantly higher for OP responders compared
with FB responders. This study does not allow us to identify why OP
responders reported greater achievement of study treatment goals.
There are likely aspects of the interventions as well as individual char-
acteristics that affected engagement. For the OP intervention, which
featured TDR, intervention-related factors at play could include ease
of implementation due to simplified planning, preparation and limited
choice, and the impact of stimuli narrowing.7 There remains a need to
understand how baseline characteristics like race, age, previous num-
ber and type of weight loss attempts, co-morbid conditions and eating
behaviours/attitudes might interact with treatment strategy to affect
response. Additional research is needed in this area to assist clinicians
with treatment prescribing.

The conclusions from this analysis are limited by several study
design considerations. The OPTIWIN trial was designed to test the
effectiveness of a TDR programme compared with an FB intervention.
As a result, there were differences in contact frequency based on the

medical monitoring protocol for OP. This may have contributed to
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differences in response rates. Additionally, although some of the pro-
cess measures related to patient engagement were objective data, like
class or clinic attendance, some of the measures were self-reported.
These self-reported measures of diet and physical activity are subject
to reporting error; however, there is no reason to believe that there
would be systematic differences in reporting between the two treat-
ment groups.

In conclusion, the OPTIWIN trial provided a unique opportunity
to examine treatment response rates to two comprehensive behav-
ioural interventions for weight loss. The OP was associated with a
higher rate of treatment response compared with the FB intervention,
and in general, those who were non-responders through 12 weeks
were likely to be non-responders at 12 months, regardless of treat-
ment group. Additional research is needed to understand how to opti-
mize the initial treatment approach based on baseline characteristics
and how to best handle treatment non-response within the first

12 weeks of treatment.
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