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Abstract

Objective—Evaluate the association between pre-treatment and during-treatment weight change.
Evaluate differences in self-regulation between those who gain weight, remain weight stable, and
lose weight pre-treatment.

Methods—Data from the first six months of a behavioral weight loss study were used.
Participants (7=283) were weighed at two assessment points (screening visit and baseline) prior to
the start of treatment and at every treatment session. Participants were divided into those who
gained weight, remained weight stable, or lost weight between screening visit and the first
treatment session.

Results—Pre-treatment weight change was not significantly associated with during-treatment
change. Weight change from screening visit to month six was significantly different by category,
with losses of 11% and 7% for those who lost and gained weight pre-treatment respectively.
Weight change from first treatment session to month six was not different by category. Poorer self-
regulation was associated with pre-treatment weight gain and better self-regulation with pre-
treatment weight loss.

Conclusions—~Pre-treatment weight change may not relate to success during behavioral weight
loss treatment. Researchers should carefully consider when the “baseline” assessment takes place
to reduce bias introduced by weight change during pre-treatment. Poorer self-regulation may place
individuals at risk for weight gain prior to treatment.
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Introduction

The period of time between the formation of an intention to lose weight through a behavioral
weight loss program and the start of treatment has received little attention. While one prior
study by West and colleagues suggests that there is striking variability in pre-treatment
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weight change before treatment, and that pre-treatment weight change may predict change
during a behavioral weight loss treatment (1), this has not been well-established and
warrants further investigation. There may be important methodological implications of pre-
treatment variability, as large weight gains or weight losses may bias outcomes reported by
clinical trials. Furthermore, an increased understanding of psychological processes
associated with pretreatment weight change may help to identify individuals at risk for
weight gain in the pretreatment period.

Typical protocol for behavioral weight loss trials is to take anthropometric measurements at
a separate baseline appointment completed with some latency to treatment start (2, 3). This
methodology implicitly assumes that the time between assessment and treatment start is
negligible and/or weight will be static during this time period. One study that evaluated this
time period had an average wait of 50 (+ 30) days between baseline measurement and
treatment start, during which more than half of individuals displayed what was considered a
clinically significant weight change (1). However, there is no standard for reporting or
accounting for pre-treatment variability. Thus, change that occurs between assessment and
treatment start is attributed to treatment and has the potential to bias reported outcomes.
While West and colleagues' initial paper examining pre-treatment weight changes began to
suggest methodological change, it is important to replicate their findings in order to
understand the degree of variability in pre-treatment weight change and how to best account
for this when reporting outcomes.

Pre-treatment weight change may also be an indicator of the effectiveness of an individual's
weight-related self-regulatory processes, and thus be an important predictor of success. One
study suggests those who lose weight during the pretreatment period also lose significantly
more weight during treatment than those who gain weight or remain weight stable (1).
However, among individuals undergoing bariatric surgery, studies have had mixed results,
indicating that better weight loss success at 3-months post-surgery may be predicted by
weight gain, the so-called “last supper effect (4),” or pre-treatment weight loss (5). Given the
few prior studies examining the association between pre-treatment weight change and
treatment outcome in a behavioral weight loss-seeking population, and the conflicting
results, it remains unclear how pre-treatment weight change is associated with during-
treatment weight change.

Understanding what differentiates those who gain weight, remain weight stable, and lose
weight prior to treatment may be important for improving treatment and better addressing
the specific needs of these individuals. Self-regulation, which enables individuals to override
prepotent responses, is theorized to play a central role in the implementation of goal-directed
behavior (6). When applied to restriction of energy intake, self-regulation may be influenced
by internal (e.g., hunger, emotions) as well as external (availability of palatable foods)
factors (7). Many psychological factors may influence risk of self-regulatory failure during a
weight loss attempt (e.g., use of strategies to reduce intake, responsivity to food in the
environment, emotional or uncontrolled eating), and such factors may be of particular
relevance in the pretreatment period, as formal instruction in weight management has not
been introduced. Indeed, research has indicated that individuals with higher levels of
restrained eating (i.e., attempt to control intake but have factors that make such attempts
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more difficult, such as disinhibition) and emotional eating may have difficulty self-
regulating eating when anticipating deprivation (8-10), such as what may be experienced
prior to behavioral weight loss program. Moreover, an individual's perception of their ability
to regulate their eating (i.e., self-efficacy for weight control behaviors) may be associated
with pre-treatment weight change, with those higher in self-efficacy being better able to
control intake without the structure of treatment.

The current study aimed to add to the body of literature concerning pre-treatment weight
change in a sample of individuals who are overweight or obese and seeking behavioral
weight loss treatment. First, general patterns of pre-treatment change were evaluated.
Second, the association between pre-treatment and during-treatment weight change was
evaluated. Third, differences in variables related to self-regulation were examined between
those who gained weight, remained weight stable, or lost weight pre-treatment.

Adults who were overweight or obese (7= 283) were recruited through radio
advertisements, flyers, and health care providers to participate in a study of behavioral
weight loss treatment. Eligible participants had a BMI of 27 to 45 kg/m?, were between the
ages of 18 and 70 years, were able to walk at least 2 blocks without stopping for rest, and
completed a 7-day food diary. Individuals were excluded if pregnant or planning to become
pregnant in the next 2 years, planning to move away from Philadelphia in the next 2 years,
recently began a course of or changed the dosage of medication that may cause significant
change in weight, lost more than 5% of their weight within the past six months, or planned
to participate in another weight loss program in the next 2 years. The institutional review
board at Drexel University approved this study.

Participants went through a series of standard enrollment procedures in order to qualify for
the study (see Figure 1). Participants who inquired about the study were screened by phone
to assess initial eligibility. Those who met criteria attended a group orientation session to
obtain more detailed information about the study. Interested and eligible participants
completed baseline measurements over two visits, a “screening visit” and a “baseline visit,
in order to reduce the burden of one longer visit on participants. At the screening visit,
participants' eligibility was verified, informed consent obtained, and assessment begun.
Participants were asked to complete several measures prior to and during the baseline visit.
After the successful completion of the baseline visit, participants were randomized to one of
three treatment conditions (treatment condition was not revealed until the first treatment
session). The next assessment visit occurred at month six.

All treatment conditions were based on standard behavioral treatment adapted from the
Diabetes Prevention Program and Look AHEAD (2, 11). Each condition was given similar
behavioral goals, such as self-monitoring, calorie goals based on the standard balanced
deficit diet guidelines, and physical activity prescription increasing gradually to 250 minutes
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per week (12, 13). All conditions met for 75 minutes per session weekly between months
one through four and biweekly in months five and six. This phase of the program was
designed to help participants reach a weight loss of approximately 10%. Treatments differed
in the emphasis placed on certain skills (i.e., presence or absence of focus on changing
environmental determinants of eating and activity and developing acceptance-based
psychological skills). These differences were present throughout treatment, but were
designed to primarily impact maintenance of lost weight. As expected, there were no
differences between conditions in weight change at month six, ~(2, 280) = .03, p=.99.

Anthropometric measurements included body weight using a Seca® scale accurate to 0.1 kg
(measured in street clothes) and height using the built-in height rod. Height in meters and
weight in kilograms were measured at each assessment point, and weight was measured
additionally at each treatment session. BMI was calculated as (weight in kg)/(height in m)2.

Self-regulation of eating behaviors was measured by self-report questionnaires completed at
home between the screening visit and baseline appointment. The Three Factor Eating
Questionnaire revised assessed uncontrolled eating, cognitive restraint, and emotional eating
(14). The TFEQ-18 has a strong factor structure and adequate reliability (14). The Power of
Food Scale (PFS) assessed hedonic hunger, or the extent to which the availability of highly
palatable foods influences a person's food-related thoughts and feelings (15). The PFS has
adequate internal and test-retest reliability and convergent discriminant validity (15). The
Weight Efficacy Lifestyle Questionnaire assessed self-efficacy for self-regulating food intake
across several situational factors (negative emotions, availability, social pressure, physical
discomfort, and positive activities) (16). The WEL has demonstrated good validity and test-
retest reliability (17).

Data Analysis

Participants were categorized as having gained more than 1.15% of weight, having remained
weight stable within 1.15%, or having lost more than 1.15% of weight between screening
visit and first treatment session. The cutoff of 1.15% of weight was selected to note
clinically significant pre-treatment weight change identical to the study conducted by West
and colleagues (1). As per West and colleagues (1), that criterion was chosen because it was
similar to a previously used cut-off for clinical significance (1.25%)(18) and approximately
half of what was considered successful weight loss maintenance (2.3 kg, which would
translate to 2.3% change for a 100kg individual) in Wing and colleagues' (19) study of
weight regain.

Measured weight at six month was missing for 12.7% of participants. Data were not missing
significantly differently between weight change categories (2=5.75, p=.06, see Table 1).
The trend effect observed, however, is unsurprising given prior evidence that poorer early
weight loss is predictive of dropout (20). Missing data in weight loss studies has been shown
to be effectively handled by multiple imputation (21) and the results of several evaluations of
different methods of handling missing data have encouraged studies of weight loss to utilize
multiple imputation (e.g., (22, 23)). Thus, missing data were handled with multiple
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imputation with five iterations. Results from the five imputed datasets were combined based
on Rubin's rule using the R software package MICE (24). Pooled means with confidence
intervals and pooled test statistics are reported.

Participants were 78.9% women, 65.8% Caucasian, had an average age of 53.2 + 9.7 years
and an average BMI of 35.2 + 5.0 kg/m2. There were no significant demographic differences
between pre-treatment weight change categories (see Table 1). We observed no interaction
between pre-treatment weight change category and treatment condition, ~ (4, 274) = .03, p
= .78, 77=.006. While it is possible that the sample size did not provide adequate power to
test statistical significance, the near-zero effect size (less than what is considered a “small
effect”) indicates that it is unlikely that participants with different pre-treatment weight
change trajectories benefitted differentially by treatment condition. Treatment conditions
were thus collapsed for the remainder of analyses.

Between the screening visit and first treatment session, 16.6% of participants lost more than
1.15% of their weight (2.17 + .92; range = 6.33% loss to 1.19% loss). Just over half (53.7%)
of participants remained within 1.15% of their screening visit weight at the first treatment
session (0.12 + 0.58; range = 1.09% loss to 1.12% gain). Finally, 29.7% of participants
gained at least 1.15% of their weight (2.38 £ 0.98; range = 1.15% gain to 5.30% gain).
These values are reported in pounds in Table 1, and are similar to the distribution observed
by West and colleagues (16%, 61% and 23% respectively). Days between screening visit and
first treatment session and attendance at groups did not differ by weight change category;
thus, weight changes were not accounted for by differential latency to treatment start or
session attendance (see Table 1).

Weight changes prior to treatment (i.e., between screening visit and first treatment session)
were unrelated to weight losses during treatment (r=-.09, P=.15), indicating that these are
distinct time periods for weight change. Weight change for the whole sample from first
treatment session to month six (9.5% loss) was significantly greater than weight change
from screening visit to month six (9.2% loss; £11679) = -3.95, p < .001) and weight change
from baseline visit to month six (9.2% loss; 2771) = -5.21, p< .001) Pairwise comparisons
between weight losses at six months from screening visit, baseline visit, and week one of
treatment revealed significant differences between all measurements for each pre-treatment
weight change category (see Table 2).

Change in weight from screening visit to month six was significantly different between those
who gained weight, remained weight stable, and lost weight prior to treatment (see Figure 2;
A2, 717.85) = 4.90, p=.007,). Individuals who lost weight pretreatment had net average
weight change between screening visit and month 6 of treatment of 11.2% loss (95% Cl,
12.93 to 9.46% loss); those who remained weight stable had average weight changes of
9.4% loss (95% Cl, 10.43 to 8.45% loss); and those who gained weight pretreatment had
average weight changes of 7.7% loss (95% CI, 9.06 to 6.30% loss). The differences between
pre-treatment weight change categories was attenuated as the measurement used for the
initial weight became proximally closer to treatment start, with non-significant between-
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category differences in change between baseline visit and month six (A2, 15073.53) = .54,
p=.59) and first treatment session and month six (A2, 3286.45) = 0.13, p=.88).

Evaluation of baseline characteristics of pre-treatment weight change revealed a pattern
consistent with hypotheses across measures, such that those who lost weight before
treatment had lower levels of hedonic, emotional, and uncontrolled eating, and higher levels
of self-efficacy (see Table 1) compared to those who remained weight stable or gained
weight. Those who gained weight prior to treatment displayed the opposite pattern of results,
with higher levels of hedonic, emotional, and uncontrolled eating, and lower self-efficacy.
Cogpnitive restraint was not different between categories.

Discussion

Significant differences in weight outcomes were present between pre-treatment weight
change categories when the weight measured at the screening visit was used in analyses.
Weight losses observed between screening or baseline visit and month six either
significantly over (for those who lost weight pre-treatment) or under (for those who
remained weight stable or gained weight pre-treatment) estimated the percent of weight lost
during treatment. Pretreatment weight variability was not associated with treatment success.
Additionally, pre-treatment weight change categories were markedly different in their
reported self-regulation, indicating that pre-treatment weight changes may be predictable
and reflect relatively greater or worse self-regulatory ability.

We observed no differences between pre-treatment weight change categories in weight
change that occurred between initiation of treatment and the end of the weight loss phase of
treatment (i.e., six months). In fact, pre-treatment weight change was unrelated to change
during treatment. This finding differs from West and colleagues' findings, although it is
noted that in that study, individuals who lost weight pre-treatment were over-represented in
the condition that promoted the most weight loss (1, 25). While pre-treatment weight change
did not confound treatment results (1), the possibility remains that individuals who lost
weight pre-treatment experienced more weight loss during treatment due to differences in
treatment modality (i.e., that the association between pre-treatment change and during-
treatment change was actually moderated by treatment modality). In the present study,
treatment modality and contact frequency were constant across treatment conditions,
perhaps providing a clearer understanding of the association between pre- and during-
treatment change. Additionally, it is unclear how West and colleagues (1) handled missing
data. It may be that accounting for missing data in a different way yielded a different pattern
of results. It is also possible, however, that West and colleagues, with a greater sample size,
were simply better able to detect differences, though our near-zero effect sizes indicate that
it is unlikely that we would have observed a significant effect with a larger sample.

Weight changes were significantly different between weight change categories when
including pre-treatment change in month six outcome (i.e., measuring change at six months
from screening visit). While those who lost weight pre-treatment exceeded programmatic
weight loss goals of 10% (losing an average of 11.2%), those who remained weight stable
were slightly under that goal (9.4%) and those who gained weight reached just under three-
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quarters of the ultimate weight loss goal (7.7%). This finding highlights the importance of
when the “pre-treatment” weight measurement takes place in research studies. Similar to
what was observed in West and colleagues' study, if the baseline weight is taken several
weeks prior to treatment, a potentially significant portion of weight change that is captured
may not be a true effect of treatment, but of change that occurs before treatment (2). Even a
proximally closer initial weight (such as the baseline in the present study) may over- or
under-estimate the amount of weight actually lost during treatment. Consistent with West
and colleagues' findings and conclusions, unequal randomization of pre-treatment weight
trajectories to treatment condition could confound treatment outcomes reported. Researchers
should carefully consider when the initial weight is measured, possibly adopting a standard
of taking the initial starting weight on the day of treatment initiation in order to eliminate
that variability and the potential confound that follows.

Observed differences in psychological variables at baseline indicated that individuals who
gained weight prior to treatment experienced greater difficulties with disinhibition and
response to food cues (i.e., difficulties that may make self-regulation of food intake more
difficult) than individuals who remain weight stable or lost weight. This pre-treatment
weight gain may, in part, be caused by increased stress or anticipation of deprivation caused
by “dieting” (8-10). In comparison, less difficulty with disinhibition and response to food
cues may allow individuals to exert better self-regulation and initiate behavioral weight loss
strategies even if treatment contact is not immediately initiated. Interestingly, there were no
differences between categories in cognitive restraint, indicating that all individuals reported
attempting to exert the same type of behavioral control over eating (items such as “I do not
eat some foods because they make me fat”(14)). Thus, the difference between categories is
not due to differential attempts to control intake, but to differential responsivity to food that
may make it easier or more difficult to enact or sustain these types of behavioral self-
regulation strategies when confronted with internal or external cues for eating (measured by
items such as “When | see a real delicacy, | often get so hungry that | have to eat it right
away” (TFEQ; (14)) or “Just before | taste a favorite food, | feel intense anticipation” (PFS;
(15)). Additionally, marked differences were observed in individuals' perceived ability to
utilize self-regulatory skills to manage weight control, such that those who gained weight
were less confident and those who lost weight were more confident in their ability. It may be
that greater confidence helps those who lose weight to engage self-regulatory processes, or
that individuals have accurate perceptions of their self-regulatory ability. Taken together,
these results indicate that those who gain weight, remain weight stable, or lose weight are
distinct groups with specific deficits or strengths in areas related to self-regulation. The
structure and accountability of group may help those with more difficulty self-regulating
intake, equalizing weight losses during treatment.

Several limitations of the current findings warrant consideration. Weight change was only
evaluated during the first six months of treatment. Thus, it is unknown whether there are
long-term differences in weight loss outcomes between pre-treatment weight change
categories. Additionally, our sample was composed primarily of women, limiting the
generalizability of our results to men. We examined only constructs related to self-regulation
between pre-treatment weight change categories. There may be additional constructs which
warrant similar examination, such as motivation (e.g., stage of change, motivation to engage
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in specific weight control behaviors), intention (e.g., some individuals may intentionally
engage in a “last supper” prior to beginning a weight loss program), or knowledge and
history of effective weight control (e.g., prior experience may help individuals to better
control weight prior to beginning a program). Finally, while we sought to replicate and
extend the findings in West and colleagues' study, it is noted that our sample size was
significantly smaller (283 compared to 480). We highlighted effect size in several places in
order to acknowledge our potentially limited power and draw appropriate conclusions;
however we cannot rule out the possibility that results may change with a larger sample.

In the future, researchers should carefully consider when the “baseline” weight is obtained,
perhaps using the first weight obtained in treatment as the initial weight. Additionally,
research should examine whether early intervention for individuals with lower self-
regulatory ability can help to prevent this “last supper” effect, helping individuals at risk for
weight gain obtain the same benefit as those who are able to lose or maintain weight prior to
treatment. Researchers should examine whether pretreatment change predicts weight loss
outcome as group session frequency declines or as individuals enter weight loss
maintenance. It may be that those who are able to lose weight before treatment starts are also
better able to maintain weight losses as treatment contact diminishes. Researchers should
also consider whether these pre-treatment weight changes could be used to better match
treatment to individual need. For example, a lower-intensity treatment (e.g., fewer treatment
contacts, internet-based intervention) may be sufficient to promote continued behavior
change in those able to self-initiate weight loss prior to treatment, while more intensive
interventions are needed only for those with more difficulty implementing behavior change
independently. Finally, exploration of the association between pre-treatment weight change
and other potentially salient variables (such as those discussed above) may help to further
delineate these pre-treatment weight change categories from one another.
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Study Importance Questions
- What is already known about this subject?

e There may exist some degree of variability in weight change prior to treatment
start.

»  Pre-treatment weight loss may be associated with improved treatment
outcome

- What does your study add?

» Evidence suggests that pre-treatment weight changes were not associated with
treatment outcome.

»  Weight change outcomes were significantly different depending on the time
point for initial weight that was chosen.

e Measures related to self-regulation (e.g. disinhibition, emotional eating,
hedonic hunger) are different between pre-treatment weight change
categories.
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Phone Screen for Eligibility

Study Orientation
(Interested participants learned more about the study:
signed up for individual First Baseline Visit)

Screening Visit
(Initial eligibility verified: anthropometric measurements taken:
other assessment measurements begun: measures of self-regulation
given to participants to complete prior to Second Baseline Visit)
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Average wait = 25,05+ 11.96 days

Baseline Visit
(Anthropometric measurements taken:
all baseline measurements completed)

Average wait =17.10+ 6.11 days

First Treatment Session
(Treatment condition revealed to participants:
weight taken at the start of cach treatment session)

26 weeks (20 sessions; weight
loss phase)

Month 6 Assessment Visit

Figure 1.
Progression of enrollment and assessment points.
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Screening Visit to Baseline Visitto  First Treatment
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-4

Percent Weight Change

-14

Figure 2.
Between-category differences in mean weight loss outcome.
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* Lost at least 1.15% of weight pre-
treatment

¥ Remained stable within 1.15% of
weight pre-treatment

- Gained at least 1.15% of weight
pre-treatment
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Table 2
Comparison of weight losses between baseline and month six and week one of treatment
and month 6
Screening to month six ~ Baseline to month six ~ Week one of treatment to Pairwise comparisons
change change month six change
Pooled mean Pooled mean Pooled mean
Lost Weight Pre-treatment -11.2 -9.9 -9.2 Screening < Baseline ™
Baseline < Week one ™™
Screening < Week one >
Weight Stable Pre-treatment  -9.4 -9.3 -9.6 Screening < Baseline ™
Baseline < Week one ™™
Screening < Week one o
Gained Weight Pre-treatment  -7.7 -8.7 -9.8 Screening < Baseline

. * A
Baseline < Week one
. Hk
Screening < Week one

Aok

p<.01;

*
p<.05
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