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Objective: This study examined the clinical
significance of loss of control (LOC) over eating
in bariatric surgery patients over 24 months of
prospective, multiwave follow-ups.

Method: Three hundred sixty-one gastric
bypass surgery patients completed a battery of
assessments before surgery and at 6, 12, and 24
months following surgery. In addition to weight
loss and LOC over eating, the assessments targeted
eating disorder psychopathology, depression levels,
and quality of life. The study was conducted
between January 2002 and February 2008.

Results: Prior to surgery, 61% of patients re-
ported general LOC; postsurgery, 31% reported
LOC at 6-month follow-up, 36% reported LOC
at 12-month follow-up, and 39% reported LOC
at 24-month follow-up. Preoperative LOC did
not predict postoperative outcomes. In contrast,
mixed models analyses revealed that postsurgery
LOC was predictive of weight loss outcomes: pa-
tients with LOC postsurgery lost significantly less
weight at 12-month (34.6% vs 37.2% BMI loss) and
24-month (35.8% vs 39.1% BMI loss) postsurgery
follow-ups. Postsurgery LOC also significantly
predicted eating disorder psychopathology,
depression, and quality of life at 12- and
24-month postsurgery follow-ups.

Conclusions: Preoperative LOC does not
appear to be a negative prognostic indicator for
postsurgical outcomes. Postoperative LOC, how-
ever, significantly predicts poorer postsurgical
weight loss and psychosocial outcomes at 12 and
24 months following surgery. Since LOC following
bariatric surgery significantly predicts attenuated
postsurgical improvements, it may signal a need
for clinical attention.
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B ariatric surgery is the most effective treatment for
severe obesity, yielding average losses of approxi-
mately 35% of initial body weight.' Despite the rapid and
dramatic weight loss that is achieved in the initial months
postsurgery, the loss begins to plateau and is frequently fol-
lowed by weight regain in the 2-10 years following surgery.’
Similarly, research has documented substantial improve-
ments in psychosocial functioning following bariatric
surgery although the longer-term durability of these im-
provements is less certain.’ Since a substantial proportion
of patients begin to regain weight and some patients fail to
benefit psychosocially after bariatric surgery," several lines
of research have attempted to identify patient variables that
may predict long-term treatment outcome.” To date, few
psychosocial factors have emerged as reliable predictors
of either weight loss or psychosocial functioning follow-
ing bariatric surgery.’ For example, research has found that
clinically hypothesized variables such as preoperative de-
pression® and history of prior sexual abuse or childhood
maltreatment’ do not prospectively predict short-term
(eg, 12-month) bariatric surgery outcomes.

As broad psychosocial factors have not emerged as
reliable predictors, interest in eating-specific behaviors has
grown.’ In fact, considerable research attention has been
devoted to determining whether binge eating confers a poor
prognosis of bariatric surgery outcomes,” as binge-eating
behaviors’"" and binge-eating disorder (BED)'*" are com-
mon in bariatric surgery candidates. Binge eating is defined
in the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition, Text Revision (DSM-IV-TR') as eating an
unusually large amount of food while experiencing a sub-
jective sense of loss of control over the eating. Presurgery,
patients who binge eat do not differ in weight status'® from
non-binge-eating patients, but are generally characterized
by greater psychosocial problems'>'*"* and significantly
greater psychiatric comorbidity."”

Research on the prognostic significance of preoperative
binge eating on bariatric surgery outcomes has focused
mostly on changes in weight. To date, findings regarding
the prognostic significance of preoperative binge eating are
mixed, with some reports of baseline binge eating predict-
ing less weight loss,"”** while others report the opposite
pattern® or no relationship."”* In terms of psychosocial
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functioning outcomes, Malone and Alger-Mayer* reported
that patients with more severe binge-eating problems before
surgery benefited the most in terms of improved quality of
life postsurgery. In contrast, Green and colleagues™ reported
that although binge eaters reported heightened depression
and deflated self-esteem presurgically, they did not differ
from those who did not report preoperative binge eating at
6 months postsurgery. Most recently, White et al'' reported
that patients with preoperative binge eating improved sub-
stantially at 12 months postsurgery in all domains measured,
including weight loss and global psychosocial functioning.
At 12 months postsurgery, none of the patients reported
binge eating at the diagnostic threshold frequency specified
by the DSM-IV-TR for BED; 8.8% reported infrequent binge
eating (ie, less than once per week); and only 1 patient (0.7%)
reported binge eating weekly. These substantial improvements
in binge eating support previous reports of a near remission
of binge-eating symptoms following surgery."”*>*

It is important to emphasize that following bariatric
surgery, binge eating—traditionally defined as eating unusu-
ally large amounts of food—may not be physically possible.
Indeed, consumption of either too-large portions or rich or
high-fat foods following bariatric surgery typically results
in vomiting and/or dumping syndrome. These unpleasant
events would likely occur before and effectively prevent (or
greatly reduce frequency of) the consumption of an objec-
tively large amount of food. Although binge eating may be
physically impossible following surgery, a different facet
of binge-eating pathology may remain or emerge postop-
eratively. Specifically, the subjective sense of loss of control
(LOC) over eating may be an important indicator of eating
problems after surgery. Indeed, recent research with diverse
clinical and community groups across all weight categories
has suggested that the presence of LOC—regardless of the
amount of food consumed—is clinically meaningful. Eating
with LOC (over small or subjectively large amounts of food)
generally involves more calories and a higher percentage of
fat and carbohydrate intake*”** and predicts eating disorder
psychopathology””® and psychological disturbance® in a
manner similar to LOC over objectively large amounts of
food. Preliminary research with bariatric surgery patients
suggests that LOC may be especially relevant. Kalarchian
et al,”” in a cross-sectional study of 99 bariatric surgery
patients, found that patients reporting postoperative LOC
had less successful weight outcomes than those reporting no
LOC. Unfortunately, conclusions from this study are limited
by the cross-sectional design. A recent longitudinal report of
129 bariatric patients followed for 12 months after surgery
found that LOC over eating was common following surgery,
and it was associated with poorer weight and psychosocial
outcomes.”

The present study examined the clinical significance of
LOC in a large series of bariatric surgery patients over 24
months of prospective, multiwave follow-ups. Patients were
assessed preoperatively and then reassessed postsurgery at
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6-month, 12-month, and 24-month follow-ups. This design
allowed for consideration of both presurgery and post-
surgery LOC as concurrent and prospective predictors of
weight loss and psychosocial functioning. Specific hypoth-
eses were as follows: (1) Preoperative LOC would predict
postoperative LOC, (2) Patients with and without preopera-
tive LOC would differ in BMI and psychosocial domains,
(3) Postoperative LOC would be a function of preoperative
LOC and length of time since surgery, (4) Weight loss would
be a function of preoperative and postoperative LOC and
time, and (5) LOC would predict psychosocial outcomes.

METHOD

Participants

Participants were 361 (50 male and 311 female) extremely
obese patients who underwent gastric bypass surgery at 2
general medical centers in the northeastern United States.
Mean age was 43.7 years (SD=10.0) and mean body mass
index (BMI) was 51.1 (SD = 8.3). Of the participants, 81.4%
(n=294) were white, 9.1% (n=33) were African Ameri-
can, 7.2% (n=26) were Hispanic American, 0.3% (n=1)
was Asian, and 2.0% (n=7) were of another ethnicity or
unknown. Educationally, 67.9% (n=245) attended at least
some college, and an additional 26.3% (n=95) completed
high school. The 2 sites did not differ in BMI, distribution
of gender, or educational attainment.

Informed Consent and Study Procedures

Institutional review board approval was granted at each
site, and written informed consent was obtained from all
participants. Patients were informed that they were par-
ticipating in research studies to learn about the effects of
bariatric surgery over time on weight, eating behaviors, psy-
chological functioning, and general quality of life. Patients
were informed that their participation would not influence
the type of care provided by the surgical team. Patients
were told there would be no direct medical benefit to them,
although it was hoped that the knowledge gained might ulti-
mately benefit other bariatric patients in the future. Patients
were also informed that the findings would only be shared
with the treatment team if they so desired and provided
consent. No compensation was provided.

Patients completed a battery of assessments prior to sur-
gery and at 6-month, 12-month, and 24-month follow-up
points. Of the patients who completed the baseline (preop-
erative) assessment, 86.1% (n=311) completed the 6-month
follow-up, 81.4% (n=294) completed the 12-month follow-
up, and 47.4% (n=171) completed the 24-month follow-up.
In order to be included in the current study, participants
had to have completed at least 1 follow-up assessment.
Participants who completed the follow-up assessments did
not differ from those who did not in terms of preoperative
BMI, LOGC, or psychological functioning (Beck Depression
Inventory [BDI], Short-Form 36 [SF-36], or Eating Disorder
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Examination Questionnaire [EDE-Q] scores) with 1 ex-
ception. Participants who did not complete the 24-month
assessment had reported significantly higher levels of di-
etary restraint prior to surgery than those who completed
the follow-up; the groups did not differ on restraint mea-
sured at 6 months or 12 months. The group that participated
in the 24-month assessment did not differ from the group
that did not on weight loss, LOC, BDI, SF-36, or EDE-Q
scores measured at 12 months.

Measures

Weight self-report. Percent weight loss from baseline was
the primary outcome variable. BMI (weight in kilograms/
height in meters’) was calculated from self-reported weight
and height as part of a larger questionnaire battery and
completed at the same time as the psychosocial measures.
Concurrently measured (ie, by clinic staff) weight data
were available for a subsample (n=187). In this subsample,
the measured (mean=51.9, SD=7.9) and self-reported
(mean=51.7, SD=8.4) BMIs did not differ (t,,,=0.75,
P=.46). Further, the degree of misreport was unrelated to
increasing BMI (ry4;=0.12, P=.11).

Assessment of features of eating disorders and loss of
control. The Eating Disorder Examination Questionnaire
(EDE-Q),* the self-report version of the Eating Disorder
Examination Interview,” assesses eating disorder psycho-
pathology. The EDE-Q assesses the frequency of various
forms of overeating, including binge eating. The EDE-Q
comprises 4 subscales (dietary restraint, eating concerns,
weight concerns, and shape concerns) and yields a global
score. Items are rated on 7-point scales (0-6), with higher
scores reflecting greater severity or frequency. Most items
are specific to current symptoms, encompassing the pre-
vious 28-day period. LOC was defined as the presence or
absence of any LOC episodes in the previous 28-day pe-
riod. This assessment method for LOC follows the method
previously used in studies with diverse clinical groups.”***
Both objective bulimic episodes (defined as eating unusu-
ally large amounts of food while experiencing a subjective
sense of LOC) and subjective bulimic episodes (defined as
experiencing LOC when eating small or normal amounts of
food) were classified as LOC episodes. The EDE-Q has re-
ceived psychometric support, including adequate test-retest
reliability”® and good convergence with the Eating Disorder
Examination Interview.***~*! Further, the EDE-Q has been
shown to adequately identify binge eating in bariatric sur-
gery candidates.'**

Assessment of psychological functioning. The Beck De-
pression Inventory (BDI)* 21-item version assesses current
depression level and symptoms of depression. It is a widely
used and established measure with demonstrated reliability
and validity.* Higher scores on the BDI reflect higher levels
of depression and, more broadly, negative affect"*’; higher
scores are also an efficient marker for heightened psycho-
pathological and psychiatric disturbances.*
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The Medical Outcomes Study Short-Form-36 Health
Survey (SF-36)" is a 36-item, widely used self-report
instrument that assesses health-related quality of life
(HRQL). The SF-36 has well-established reliability*® and
validity.”” The instrument comprises 8 subscales: Physical
Functioning, Role-Physical, Bodily Pain, General Health,
Vitality, Social Functioning, Role-Emotional, and Mental
Health. Each subscale is composed of frequency (eg, 6-point
scale from 1 [all of the time] to 6 [none of the time]), sever-
ity (eg, 3-point scale from 1 [yes, limited a lot] to 3 [no, not
limited at all]), or forced choice (eg, 2-point scale for yes
or no) items. The SF-36 raw scale scores are transformed
to scores ranging from 0 (lowest level of HRQL) to 100
(highest level of HRQL) with a standard deviation of 15.%
The SF-36 also generates 2 summary scores: the Physical
Component Summary (PCS) and the Mental Component
Summary (MCS).”" The PCS and MCS scores are such that
the means are 50 and standard deviations are 10 for the
general US population.

Statistical analyses. Data were analyzed using SAS v9.1
(SAS Institute Inc, Cary, North Carolina) and SPSS v14.0
(SPSS Inc, Chicago, Illinois). One-way analyses of variance
(ANOVAs) were used to test the hypothesis that presur-
gery LOC groups would differ on BMI and psychosocial
outcomes at baseline. A series of binary logistic regression
analyses was used to test the hypothesis that time point-
specific postoperative LOC would be predicted by LOC
at baseline. To test the hypothesis that postoperative LOC
would be a function of preoperative LOC and the length
of time since surgery, data were analyzed using nonlinear
mixed models for binary outcomes. Finally, mixed effects
regression analyses were used to test the hypotheses that
weight and psychosocial outcomes would be predicted by
baseline LOC, postoperative LOC, length of time since sur-
gery, and their interactions.

RESULTS

Baseline Characteristics

Prior to surgery, 42.4% (n=153) of patients reported
LOC for objectively large eating episodes, 40.2% (n=145)
reported LOC for small episodes, and 61.2% (n=221) re-
ported general LOC (ie, loss of control for either large or
small amounts of food). Odds ratios (ORs) were gener-
ated to determine whether LOC for small and large eating
episodes at baseline were related. Analyses revealed that
individuals reporting LOC over small episodes were twice
as likely to report LOC over large eating episodes (OR=2.1,
Wald=11.15, P=.001; 95% CI=1.4-3.2).

Hypothesis 1: Preoperative LOC would predict post-
operative LOC. The hypothesis that postoperative LOC
would be predicted by preoperative LOC was tested using
simple binary logistic regression analyses for each follow-
up time point. In this series of analyses, baseline LOC for
both objectively large episodes as well as general LOC
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Table 1. Point Prevalence of Postsurgical LOC Over Eating Episodes as a Function of Preoperative LOC*

6 Months LOC, % (n)

12 Months LOC, % (n)

24 Months LOC, % (n)

Baseline Status Present Absent Statistics Present Absent Statistics Present Absent Statistics
Objective Wald=12.4, Wald=13.1, Wald=2.68,
P<.001; P<.001; P=.102;
Exp(B)=2.47 Exp(B)=2.51 Exp(B)=1.69
No objective LOC 22.4 (38) 77.6 (132) 28.1 (47) 71.9 (120) 33.7 (30) 66.3 (59)
(large episodes)
Objective LOC 41.5 (54) 58.5 (76) 49.6 (57) 50.4 (58) 46.2 (36) 53.8 (42)
(large episodes)
Total 30.7 (92) 69.3 (208) 36.9 (104) 63.1(178) 39.5 (66) 60.5 (101)
Subjective Wald=9.7, Wald=9.34, Wald =6.70,
P=.002; P=.002; P=.010;
Exp(B)=2.20 Exp(B)=2.16 Exp(B)=2.32
No subjective LOC ~ 23.7 (41) 763 (132) 29.4(50)  70.6 (120) 31.4(32)  68.6(70)
(small episodes)
Subjective LOC 40.6 (52)  59.4 (76) 47.4(54)  52.6 (60) 52.5(34) 485 (32)
(small episodes)
Total 30.9 (93) 69.1 (208) 36.6 (104) 63.4 (180) 39.3 (66) 60.7 (102)
General Wald=14.0, Wald=14.1, Wald=9.94,
P<.001; P<.001; P=.002;
Exp(B)=2.99 Exp(B)=2.77 Exp(B) =3.00
No LOC 17.3 (19) 82.7 (91) 23.0 (36) 77.0 (87) 24.2 (16) 75.8 (50)
General LOC® 38.4(73)  61.6(117) 453 (77) 547 (93) 49.0 (50)  51.0 (52)
Total 30.7 (92) 69.3 (208) 36.4 (103) 63.6 (180) 39.3 (66) 60.7 (102)

*Percentages reflect number reporting LOC at follow-up as a proportion of baseline subgroup (LOC vs no LOC) and are based on the number of patients
who provided data for each item. Missing data are due to patients skipping items on the assessment.

*General LOC refers to objective (large) or subjective (small) bulimic episodes.

Abbreviation: LOC =loss of control.

(ie, for both large and small amounts of food) was con-
sidered. Point prevalence and test statistics are presented
in Table 1. As shown in the table, either type of baseline
LOC is highly predictive of LOC postsurgery. Therefore,
general LOC (for either small or large episodes) at baseline
was considered the primary variable for the remainder of
the analyses.

Hypothesis 2: Patients with and without preoperative
LOC would differ in BMI and psychosocial domains. Base-
line values for BMI and psychosocial outcomes appear in
Table 2; patients with and without LOC at baseline were
compared on BMI and psychosocial outcomes with one-way
ANOVAs. The groups did not differ in terms of presurgi-
cal BMI. Significant differences were observed such that
the group experiencing LOC reported significantly higher
levels of depressive symptoms, diminished quality of life
as measured by the SF-36, and greater eating, shape, and
weight concerns.

Hypothesis 3: Postoperative LOC would be a function
of preoperative LOC and length of time since surgery. The
point prevalence of LOC at each assessment point is pre-
sented graphically in Figure 1. Although the proportion of
the sample reporting general LOC decreased immediately
following surgery (x°,=129.5, N=307, P<.001), the preva-
lence of postoperative LOC increased with each follow-up
point. A x> goodness of fit test found that compared to the
6-month point, the prevalence of LOC was significantly
greater at 12 months (x*, =4.52, N=289, P=.03) and at 24
months (x* =5.67, N=170, P=.02) following surgery. The
difference in prevalence between the 12-month to 24-month
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assessment was not significant, (x>, =0.546, N=170, P=.46).
The hypothesis that postoperative LOC would be a func-
tion of preoperative LOC and the assessment point (ie, time
interval) postsurgery was tested using a nonlinear mixed
model analysis (PROC NLMIXED; SAS, Cary, North
Carolina) with a random intercept. Models were tested in
which session was left as a continuous variable and included
along with logarithmic, cubic, exponential, and quadratic
transformation of time. Of these, the logarithmic transforma-
tion yielded the best model fit statistics. Models were tested
including preoperative LOC status, session, and the inter-
actions. Through model-building, nonsignificant (P>.10)
interaction terms were dropped to yield a final model in
which only the main effects significantly predicted postop-
erative LOC. The final model indicated that preoperative
LOC significantly predicted postoperative LOC (p=1.43,
t=5.09, P=.0001). Further, the coefficient for the time ef-
fect was significant ( =0.36, t=2.03, P=.04), indicating that
as the length of time between surgery and assessment in-
creased, the likelihood of reporting LOC also increased. The
intraclass correlation coefficient (ICC) was highly signifi-
cant (ICC=0.40, P<.0001), indicating a substantial amount
of variance attributable to the subject effect.

Hypothesis 4: Weight loss would be a function of
preoperative LOC, postoperative LOC, and time. The
hypothesis that weight loss (percent weight loss from pre-
surgery weight) would be a function of preoperative and
postoperative LOC was tested with mixed models analysis.
Variables entered into the initial analysis were baseline LOC,
time point-specific LOC (ie, LOC status at each follow-up
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Table 2. Baseline BMI and Psychosocial Outcome Values of Sample as a Function of Preoperative LOC

No Preoperative LOC Preoperative LOC
(n=131) (n=221) Total

Variable Mean SD Mean SD Mean SD F P

BMI 52.0 (8.5) 50.5 (8.3) 51.1 (8.4) 2.39 123
BDI 11.1 (8.0) 17.1 9.7) 14.9 (9.5) 35.82 .000
SF-36, MCS 49.5 (11.2) 44.6 (10.8) 46.4 (11.2) 16.19 .000
SE-36, PCS 33.9 (11.0) 30.8 9.3) 319 (10.1) 8.02 .005
EDE-Q, restraint 2.4 (1.4) 2.4 (1.4) 2.4 (1.4) 0.13 714
EDE-Q, eating concerns 1.2 (1.0) 2.5 (1.2) 2.0 (1.3) 106.43 .000
EDE-Q, shape concerns 3.8 (1.2) 4.6 (1.0) 4.3 (1.2) 44.99 .000
EDE-Q, weight concerns 3.1 (1.1) 39 (1.1) 3.6 (1.1) 46.40 .000
EDE-Q, total 2.6 (0.9) 3.4 (0.9) 3.1 (1.0) 59.38 .000

Abbreviations: BDI=Beck Depression Inventory, BMI=body mass index, EDE-Q = Eating Disorder Examination Questionnaire,
LOC =loss of control, MCS = Mental Component Summary, PCS = Physical Component Summary, SF-36 = Short-Form 36.

Figure 1. Point Prevalence of LOC

707 B Objective LOC
- @ Subjective LOC
60 O General LOC
50
:S\ 40
2
5
s 304
a
20
10
0-
Presurgery 6-Month 12-Month 24-Month
Follow-Up Follow-Up Follow-Up

Abbreviation: LOC =loss of control.

Figure 2. Weight Loss (% loss from baseline) as a Function of
Postoperative, Point-Specific LOC
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point), assessment time point, and all possible 2-way inter-
actions. Nonsignificant interaction terms (at P>.10) were
removed from analysis, and tests of various covariance
structures (ie, unstructured, simple, Toeplitz, compound
symmetry, autoregressive) revealed that the autoregressive
covariance structure was most appropriate for the data.
Analyses revealed that preoperative LOC did not influ-
ence degree of weight loss, F, 33, =0.025, P=.87. Time point
of assessment was a highly significant predictor of weight
loss (F,333=381.9, P<.001), as was postoperative LOC
(F,45=4.61, P=.032). None of the interaction terms were
significant. Figure 2 shows the pattern of percent weight
loss as a function of postoperative LOC, measured at the
concurrent assessment.

To investigate further the pattern of weight loss over time
as a function of LOC, analyses were repeated within time
points (ie, restricted to time point-specific outcomes). At
the 6-month follow-up point, LOC did not predict weight
loss (F, ,5,=2.262, P=.134). LOC was a significant predictor
of weight loss at 12 months (F, ,,,=7.595, P=.006) and at 24
months postsurgery (F, ;5,=4.298, P=.040). At 12 months,
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the group reporting LOC lost a mean of 17.7 (SD=5.4)
BMI units, whereas the group reporting no LOC lost 19.1
(SD =5.4) BMI units; at 24 months, the mean BMI units lost
were 18.3 (SD =6.0) and 20.5 (SD =6.9), respectively. Preop-
erative LOC did not significantly predict weight outcomes
at any follow-up assessment point.

A series of analyses was conducted to test the prospec-
tive effects of LOC. Mixed models analysis revealed that
LOC at 6 months significantly predicted weight loss at the
latter follow-up points, F, ,5, =4.748, P=.03. Similarly, LOC
at 12 months significantly predicted percent weight loss at
24 months, F, ;,=28.788, P=.004. In terms of BMI units, the
group reporting LOC at 12 months lost an average of 18.3
(SD =5.6) BMI units at the 24-month assessment, compared
to an average 21.2 (SD=7.2) BMI unit loss for the group
that denied LOC at 12 months. The pattern of results in
terms of percent weight loss is presented graphically in Fig-
ure 3. Finally, the influence of postsurgical LOC on weight
regain from 12 to 24 months was examined. From 12 to 24
months, 32.6% (n=45) of the patients had regained >2 kg.
Analysis by LOC category found that LOC at 12 months
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Figure 3. Prospective Relations of LOC at 6 and 12 Months With Percent Weight Loss
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Figure 4. Weight Outcomes as a Function of Presurgery Binge Eating
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B. Twice-per-Week Binge Frequency Criterion
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predicted weight regain; x*=3.855, P=.05, OR=2.16 (95%
CI=0.995-4.687). Of those patients reporting LOC at 12
months, 44.2% went on to regain >2 kg between 12 and 24
months, whereas of those who did not report LOC, 26.8%
went on to regain >2 kg.

As a conservative test, the influence of presurgery binge
eating (ie, LOC over objectively large episodes of food) on
postoperative weight loss was tested. Utilizing DSM-IV-TR
criterion for BED of binge eating twice weekly, patients were
classified as those having BED (ie, loss of control over eating
large amounts of food at least twice weekly), those having
non-BED LOC (reporting LOC but no overeating, or objec-
tive LOC but at subthreshold frequency), and those denying
LOC. Analyses revealed no group differences at any of the
follow-up points, suggesting that the presence of BED prior
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to surgery did not affect weight outcomes. These analyses
were repeated using a less stringent frequency criterion for
binge-eating episodes of 1 time per week. Again, the pres-
ence of binge eating at or approaching the diagnostic level
for BED did not affect postsurgery weight outcomes. Figure
4 summarizes these results.

Hypothesis 5: LOC would predict poorer psychosocial
outcomes. Mixed models analyses were conducted to ex-
amine the influence of postoperative LOC on psychosocial
outcomes. For each analysis, baseline scores on respective
psychosocial outcomes were entered as covariates. Results
paralleled the weight loss outcomes. For all analyses, time of
assessment was highly significant, indicating substantial im-
provements in all measured psychosocial domains following
surgery. Mixed models restricted to only postsurgical values
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Table 3. Psychosocial Outcomes at 12 and 24 Months Post-Surgery as a Function of Concurrent LOC
12-Month Follow-Up 24-Month Follow-Up

No LOC LOC Total No LOC LOC Total Statistics

Psychosocial Outcome Mean SD Mean SD Mean SD Mean SD  Mean SD Mean SD F df P

BDI 6.4 (9.8) 125 (20.6) 8.7 (15.0) 72 (19.8) 10.5 (10.6) 85 (16.8) 8.80 1,751 .003
SE-36, MCS 532 (10.5) 48.0 (12.8) 51.3 (11.7) 523 (10.6) 459 (14.3) 498 (12.5) 9.95 1,696 .002
SF-36, PCS 50.6 (9.2) 47.6 (10.8) 49.5 (9.9) 49.2 (10.7) 46.5 (11.6) 481 (11.1) 1.99 1,640 .159
EDE-Q, restraint 1.8 (1.4) 2.3 (1.4) 2.0 (1.5) 1.4 (1.3) 2.4 (1.4) 1.8 (1.4) 3321 1,751 <.001
EDE-Q, eating concerns 0.5 (0.7) 1.5 (1.2) 0.9 (1.0) 0.5 (0.7) 1.8 (1.3) 1.0 (1.2) 104.50 1,734 <.001
EDE-Q, shape concerns 2.0 (1.3) 2.8 (1.3) 2.3 (1.4) 2.1 (1.4) 3.3 (1.3) 2.6 (1.5) 57.13 1,726 <.001
EDE-Q, weight concerns 14 (1.1) 2.2 (1.1) 1.7 (1.1) 1.4 (1.1) 2.5 (1.2) 1.8 (1.3)  59.99 1,743 <.001
EDE-Q, total 1.5 (0.9) 2.2 (1.0) 1.7 (1.0) 1.3 (0.9) 2.5 (1.1) 1.8 (1.2) 8842 1,718 <.001

*F statistics reflect results of mixed models analysis; F effect reported is for postsurgical LOC, after controlling for baseline values of specific psychosocial
outcomes. Effects for time of assessment are not reported; all psychosocial domains improved following surgery.

Abbreviations: BDI=Beck Depression Inventory, EDE-Q = Eating Disorder Examination Questionnaire, LOC=loss of control, MCS = Mental Component
Summary, PCS = Physical Component Summary, SF-36 = Short-Form 36.

Table 4. Correlations and Frequency of LOC Episodes With
Percent Weight Loss and Psychosocial Outcomes at Each
Follow-Up Assessment

LOC Episodes
(sum of objective and subjective)

Outcome 6 Months 12 Months 24 Months
Percent weight loss -0.10 -0.07 -0.03
BDI 0.28 0.20 0.31
SF-36, MCS -0.18 -0.31* -0.42%
SE-36, PCS -0.17 -0.17 0.06
EDE-Q, restraint 0.17 0.17 0.32%
EDE-Q, eating concerns 0.40* 0.49% 0.63*
EDE-Q, shape concerns 0.27* 0.44* 0.44*
EDE-Q, weight concerns 0.24% 0.40* 0.52%
EDE-Q, total 0.31* 0.45% 0.54*

*Significant after correction for multiple (n=27) analyses (P<.001).
Abbreviations: BDI=Beck Depression Inventory, EDE-Q = Eating
Disorder Examination Questionnaire, LOC=loss of control,
MCS = Mental Component Summary, PCS = Physical Component
Summary, SF-36 = Short-Form 36.

also revealed significant time effects—indicating continued
trajectories of improvement—for SF-36 mental and physical
health, as well as for the EDE-Q restraint, eating concerns,
and weight concerns subscales. After controlling for base-
line psychosocial variables, the effect of postoperative LOC
on psychosocial outcomes was significant. The only excep-
tion was the SF-36 PCS score; postoperative LOC did not
influence perceptions of postoperative physical function-
ing. As with weight loss outcomes, the pattern of differences
between LOC groups was most prominent at 12-month out-
comes and 24-month outcomes; Table 3 summarizes the
uncorrected means at these time points.

Analyses to Determine
Clinically Significant Loss of Control

Finally, a series of analyses was conducted to determine
a clinically significant cut-point for LOC episodes. That is,
we attempted to determine whether a severity or frequen-
cy threshold for LOC exists at which LOC must occur in
order to affect outcomes. As reported above, the presence
of LOC over unusually large eating episodes and frequency
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at which they occurred prior to surgery did not predict
weight outcomes. The rates of LOC over unusually large
episodes following surgery were too low to permit analy-
sis with group contrasts (ie, ANOVA designs), as were the
rates of patients reporting LOC at least twice weekly. There-
fore, patient groups were generated based on frequency of
LOC episodes utilizing a once-per-week cut-point (ie, once
weekly vs less than once weekly vs none). Categorical analy-
ses at each follow-up point revealed that frequency of LOC
episodes was unrelated to weight loss at the concurrent time
point.

As an additional test, LOC episodes were tallied and left
as a continuous frequency variable. Table 4 summarizes
correlation analyses testing whether the frequency of LOC
episodes over the previous 28 days was related to psycho-
social functioning following surgery. Moderate correlations
were observed between LOC frequency and psychosocial
and eating-specific impairment, and these correlations were
stronger at the later time points (farther out from surgery).
Overall, the most informative clinical cut-point for predict-
ing postsurgical weight outcomes appears to be the simple
presence or absence of LOC following surgery. In terms of
predicting postsurgical psychosocial outcomes, a graded
effect exists, with increased frequency of LOC episodes
generally associated with worsened clinical outcomes across
both eating-specific and broad psychosocial outcomes.

DISCUSSION

This study investigated the prognostic significance of pre-
operative and postoperative LOC over eating in extremely
obese bariatric surgery patients over 24 months of prospec-
tive, multiwave follow-ups. Prior to surgery, 61% of surgical
patients reported LOC over eating, which is comparable to
reports from other research groups utilizing similar assess-
ment procedures (see Niego et al** for a review). Preoperative
LOC was associated concurrently with significantly elevated
eating disorder psychopathology and psychosocial diffi-
culties, and it predicted prospectively postoperative LOC.
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Preoperative LOC, however, was unrelated to postoperative
weight loss or psychosocial functioning. In contrast, LOC
following surgery was a negative prognostic indicator for
weight loss, with postoperative LOC predicting less weight
loss at 12-month and 24-month follow-up points. The influ-
ence of postoperative LOC became more pronounced as the
time postsurgery increased, and may correspond with the
weight loss plateau that occurs some years following sur-
gery.”” Further, the rates of LOC increased over the course
of the study: at 6 month follow-up, approximately 31% of the
sample reported LOC, and by the 24 month follow-up, this
percentage had increased to 39% overall and to nearly 50%
among those experiencing LOC prior to surgery. The group
reporting postoperative LOC reported elevated depressive
symptoms and eating disturbances, as well as lower levels of
quality of life as measured by the MCS scale of the SF-36. Of
note, LOC was not predictive of the PCS scale, suggesting
that the significant physical improvements attained through
bariatric surgery are not easily influenced by a subjective
sense of LOC. On the other hand, LOC does predict impor-
tant bariatric outcomes, such as eating-specific and broad
psychosocial functioning in addition to weight loss.

The current findings suggest that gastric bypass sur-
gery results in considerable improvements, both in terms
of weight loss and psychosocial outcomes, through 24
months postsurgery. A substantial percentage of patients,
however, begins to plateau by 12-24 months postsurgery
and may experience weight regain.”* In the current study,
through 24-months of postsurgical follow-up, LOC follow-
ing surgery was significantly associated with weight regain
at subsequent assessment points. Collectively, research in-
vestigating presurgical psychosocial, historical, and even
eating-specific factors has reported little impact on postsur-
gical outcomes.>>* This is unfortunate since identification
of such characteristics would suggest possible targets for
supplemental interventions that might enhance outcomes
even further. Therefore, our inclusion of both presurgical
and postsurgical problematic eating marks one of the first
studies to prospectively identify patient-specific factors pre-
dicting a worsened clinical profile and identifies a potential
area for clinical intervention.

Our results support and extend findings from previous
research reporting that preoperative binge eating and/or
LOC over eating do not impede weight loss.'"*'~** Col-
lectively, this research indicates that preoperative binge
eating, although common,” may not require specific ad-
ditional clinical intervention before treatment. Our results,
however, do suggest that the emergence of postoperative
eating problems has negative prognostic influence on
weight loss outcomes, as well as some of the psychosocial
benefits associated with surgery. The current study parallels
previous research with other patient groups™~*' identifying
the clinical significance of LOC over eating as a correlate
of eating-specific and more global psychopathology. Our
postsurgical findings indicate that LOC may be a marker
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of poorer outcomes and suggest a need for intervention.
Since nearly 40% of the patients in this study reported LOC
over eating in the 24 months following surgery, our find-
ings suggest that this is not an uncommon problem and
clinicians should routinely inquire about this rather than
traditional foci on types and amounts of food consumed.
Fortunately, clinicians can readily assess whether a patient
experiences subjective LOC over eating episodes based on
verbal report. Further, clinicians should be aware that while
the mere presence or absence of LOC following surgery pre-
dicts weight outcomes, a graded effect exists with increasing
frequency of LOC predicting commensurate worsening of
psychosocial outcomes. An apt focus of clinical attention
would be on developing coping strategies or on cognitive
restructuring adapted from the best-established treatments
for eating disorders.® More broadly, recent findings sug-
gest that behavioral weight loss treatments have efficacy for
reducing both binge eating (and LOC) and weight.”” Future
research will be required to identify the best treatments to
ensure weight maintenance or continued losses in the years
following surgery.

This study has some potential limitations that should
be considered when interpreting the findings. The find-
ings pertain to extremely obese patients who seek bariatric
surgery at an urban general medical center and undergo
gastric bypass procedures. The findings may not generalize
to less obese patients or to obese patients who seek different
(nonsurgical) forms of treatment or different forms of bari-
atric surgeries. Although the questionnaire we used to assess
LOC elicits specific estimates in terms of the number of
eating episodes in which LOC was experienced, self-report
measures are potentially limited by retrospective recall and
response biases. Previous psychometric evaluations have
found that the EDE-Q may overestimate certain aspects of
eating disorder pathology relative to clinician interview,****
so it is possible that the rates of LOC were overreported.
Alternatively, some research suggests that patients are more
candid when reporting symptoms in questionnaire format
than in clinician interview.” Our reliance on self-reported
weights is an additional limitation, however, research has
found that self-reported weight is an adequate proxy for
measured weights.*”®' Since we were primarily interested
in time-varying outcomes, however, we opted to employ
self-reported data corresponding with the time of assess-
ment rather than measured weights taken at a different time
point. The findings are further limited by the amount of
missing data, particularly for the 24-month follow-up point,
although the use of mixed models analyses permitted use
of all available data for all participants, and these models
offer important advantages over other methods of imputa-
tion for missing data in longitudinal research.® However, it
should be noted that our analyses on the rate of dropouts
found few differences between participants who provided
data at the follow-up points compared to those who did
not; participants providing follow-up data at 24 months did
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not differ from those who did not on any outcome variable
measured at 12 months.
Another potential limitation is the possibility that
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