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Abstract

Background Although bariatric surgery is the most effective treatment for severe obesity, a subgroup of patients shows insuffi-
cient postbariatric outcomes. Differences may at least in part result from heterogeneous patient profiles regarding reactive and
regulative temperament, emotion dysregulation, and disinhibited eating. This study aims to subtype patients based on these
aspects before and 2 years after bariatric surgery and tests the predictive value of identified subtypes for health-related outcomes
3 years after surgery.

Methods Within a prospective multicenter patient registry, N =229 bariatric patients were examined before bariatric surgery, 2
and 3 years postoperatively via clinical interviews and self-report questionnaires. Pre- and postbariatric subtypes were differen-
tiated by temperament, emotion dysregulation, and disinhibited eating using latent profile analyses (LPA). The predictive value of
pre- and postbariatric subtypes for surgery outcomes measured 3 years postoperatively was tested via linear regression analyses.
Results LPA resulted in five prebariatric and three postbariatric subtypes which were significantly associated with different levels
of general and eating disorder psychopathology. Post- versus prebariatric subtypes explained more variance regarding eating
disorder psychopathology, depression, and quality of life assessed 3 years postoperatively, whereas neither pre- nor postbariatric
subtypes predicted postbariatric weight loss. Patients with prebariatric deficits in self- and emotional control had an increased risk
for showing these deficits postoperatively.

Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s11695-018-3524-1) contains supplementary
material, which is available to authorized users.

D4 Lisa Schifer ' Integrated Research and Treatment Center Adiposity Diseases,
lisa.schaefer @medizin.uni-leipzig.de Departments of Medical Psychology and Medical Sociology and
Psychosomatic Medicine and Psychotherapy, Leipzig University
Claudia Hiibner Medical Center, Philipp-Rosenthal-Strasse 27,
claudia.huebner@medizin.uni-leipzig.de 04103 Leipzig, Germany
Thomas Carus 2

Department of General Surgery, Asklepios Clinic,

t.carus @asklepios.com Hamburg, Germany

Beate Herbig

bherbig @schoen-kliniken.de Schon Klinik Hamburg Eilbek Bariatric Clinic, Hamburg, Germany

Florian Seyfried 4

seyfried f@ukw.de Department of General, Visceral, Vascular and Pediatric Surgery,

University Hospital, University of Wiirzburg, Wiirzburg, Germany
Stefan Kaiser
stefan kaiser @klinikum-konstanz.de Department of Visceral, Pediatric and Vascular Surgery, Hospital

Konstanz, Constance, Germany

Arne Dietrich

arne.dietrich@medizin.uni-leipzig.de 6 .. . . .
Department of Surgery, Clinic for Visceral, Transplantation, Thoracic

Anja Hilbert and Vascular Surgery, University Hospital Leipzig,

anja.hilbert @medizin.uni-leipzig.de Leipzig, Germany

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s11695-018-3524-1&domain=pdf
http://orcid.org/0000-0002-9714-9682
https://doi.org/10.1007/s11695-018-3524-1
mailto:lisa.schaefer@medizin.uni-leipzig.de

OBES SURG (2019) 29:230-238

231

Conclusions A re-evaluation of patients’ psychological status after bariatric surgery is recommended to detect patients with
potential risk for adverse psychological surgery outcomes in the long term.

Keywords Bariatric surgery outcome - Temperament - Impulsivity - Emotion regulation - Predictors - Cluster

Introduction

Bariatric surgery has demonstrated to be effective to achieve
sustained long-term weight loss along with improvements in
physical and psychosocial functioning in individuals with se-
vere obesity (body mass index [BMI] >40 kg/m” or >35 kg/
m? with obesity-related comorbidities) [1, 2]. However, there is
a subset of bariatric patients (20-30%) which shows insuffi-
cient postbariatric weight loss (often defined as less than 50%
of excess weight loss) [3] or fails to maintain initial weight loss
over the years after surgery [4, 5]. Psychologically, previous
research sought to elucidate patients’ specific temperament
traits that are associated with poorer postbariatric surgery out-
comes [6—11], using different theoretical models and varying
measures of impulsivity. According to Gray’s biopsychologi-
cal theory of personality [12], impulsivity is expressed by high
reward and punishment sensitivity (i.e., reactive temperament)
and low self-control (i.e., regulative temperament). Even if
assessed with different self-report questionnaires (e.g.,
[13—-16], recent studies consistently indicated that patients with
poor impulse control are at greater risk for insufficient
postbariatric weight loss in the long term (e.g., [17, 18]).
Importantly, patients’ impulsive temperament is related to
disinhibited eating behaviors, mainly triggered by external fac-
tors (e.g., appearance of food) or emotional reasons (i.e., deal-
ing with negative affect [18]), which makes it a key psycho-
logical factor, especially for bariatric surgery.

Previous cluster studies, using temperament traits assessed
by the Neuroticism, Extraversion, Openness-Five Factor
Inventory (NEO-FFI) or the Behavioral Inhibition and
Behavioral Activation System (BIS/BAS) and the Effortful
Control scale of the Adult Temperament Questionnaire
(ATQ-EC), reliably identified two distinct patient subtypes
in three prebariatric samples with sample sizes ranging from
N=102 to N=156 [13, 16, 19]: an “emotionally dysregulat-
ed/undercontrolled” subtype characterized by low levels of
self-control and high emotional lability and a “resilient” sub-
type with functional self-regulation and emotional stability.
“Emotionally dysregulated/undercontrolled” patients reported
higher eating disorder psychopathology and greater psycho-
logical impairment than “resilient” patients suggesting that
patients from this subtype are more likely to show general
and food-specific impulsivity, especially in combination with
negative affect [7, 20, 21].

Recently, a more refined cluster analysis with prebariatric
patients, including both variables on temperament traits, emo-
tion dysregulation, and disinhibited eating behaviors,

identified a five-cluster model in a large multicenter sample
(N =370) with higher accuracy in cluster assignment, discrim-
inant validity, and a gain in explained variance compared to
previous temperament-based models [22]. Lowest levels of
effortful control and increased levels of emotion dysregulation
and disinhibited eating were detected in subtypes with
“moderately reduced control (RC)” and “severely RC.”
Although patients of the “resilient” and “slightly RC” subtype
similarly had functional levels of self- and emotion regulation,
patients of the “slightly RC” subtype reported greater
disinhibited eating. A minority of patients was classified as
“food-specifically RC” with functional levels of self- and
emotion regulation, but very high levels of disinhibited eating.
Due to the nature of their profiles, prebariatric patients of the
“severely RC,” “moderately RC,” and “food-specifically
RC” subtypes were expected to be at high risk for insufficient
postbariatric weight loss in the long term; however, longitudi-
nal data were not available.

The predictive value of prebariatric psychological profiles
for surgery outcome has only been examined in a recent study
in N =130 patients which were subtyped based on tempera-
ment traits [19]. While prebariatric patients of the
“emotionally dysregulated/undercontrolled” versus
“resilient” subtypes were found to report more depressive
symptoms and lower quality of life 12 months after bariatric
surgery, patient subtype did not predict weight loss and eating
disorder psychopathology at 12-month follow-up [19]. In ad-
dition, nothing is known about the stability of patients’ psy-
chological profiles after bariatric surgery. As bariatric surgery
has a deep impact on many psychological factors (e.g., eating
behavior, depression) [1, 23], changes in patients’ psycholog-
ical profiles after bariatric surgery are to be expected. In this
context, postbariatric subtypes might be more relevant for
predicting long-term weight loss and health-related outcomes
than prebariatric subtypes [10, 11]. However, there is a lack of
studies subtyping patients based on temperament, emotion
dysregulation, and disinhibited eating and, furthermore, com-
paring the predictive value of post- versus prebariatric
subtypes.

Extending a previous study on prebariatric subtypes [22],
this is the first study identifying both prebariatric and 2-year
postbariatric subtypes based on temperament traits, emotion
dysregulation, and disinhibited eating behaviors and compar-
ing their predictive value for weight- and health-related sur-
gery outcomes assessed 3 years postoperatively. It was hy-
pothesized that post- versus prebariatric subtypes would ex-
plain more variance of psychological variables assessed

@ Springer



232

OBES SURG (2019) 29:230-238

3 years after surgery. Furthermore, patients with severe defi-
cits in self-control and emotion regulation before and 2 years
after surgery were expected to achieve significantly worse
long-term surgery outcomes regarding weight loss, psychopa-
thology, and quality of life than resilient patients characterized
by functional self- and emotion regulation.

Materials and Methods
Participants

This study was part of the longitudinal Psychosocial Registry
for Bariatric Surgery (PRAC), which prospectively assesses
psychosocial parameters in a consecutive bariatric sample in
six German surgery centers (for a detailed description, see
[24]). The PRAC study was approved by the authorized ethics
committees, and written informed consent was obtained from
all patients prior to study enrollment. All measures were ad-
ministrated before bariatric surgery (T0), as well as 2 years
(T1) and 3 years (T2) after bariatric surgery.

Measures for Subtyping

Reactive and Regulative Temperament Patients’ reactive tem-
perament was assessed by the total scores of the Behavioral
Inhibition System (BIS) scale and the Behavioral Activation
System (BAS) scale [25]. The BIS scale (Cronbach’s v in this
study’s sample at all assessment points =.78—.79) measures
the dispositional sensitivity to punishment, whereas the BAS
scale («=.84—.85) assesses the dispositional approach ten-
dency towards impending reward (i.e., reward sensitivity).
Regulative temperament was assessed by the total score of
the Effortful Control subscale of the Adult Temperament
Questionnaire-Short Form (ATQ-EC [26]; a=.78-.80).
Effortful control (i.e., self-control) enables an individual to
suppress reactive approach tendencies in order to act purpose-
fully (e.g., the capacity to delay gratification).

Emotion Dysregulation Deficits in emotion regulation were
assessed using the total score of the Difficulties in Emotion
Regulation Scale (DERS [27]; av=.93-.95).

Disinhibited Eating Behaviors Disinhibited eating behaviors
were assessed using the total score of the Emotional Eating
subscale of the Dutch Eating Behavior Questionnaire (DEBQ-
EE [28]; a=.95-.96; German version by Grunert [29]) and
the total score of an adapted version of the Eating in the
Absence of Hunger (EAH [30]; a=.87—.89; German transla-
tion by AH—unpublished manuscript) scale which assesses
eating caused by negative feelings, fatigue/boredom, or exter-
nal cues.

@ Springer

Measures for External Validation

Binge-Eating Episodes Binge eating is characterized by the
feeling of loss of control over eating either an objectively large
(objective binge eating) or subjectively large amount of food
(subjective binge eating) [31]. The binge-eating disorder mod-
ule of the Eating Disorder Examination (EDE [32]) interview
was applied to determine the mean number of objective and
subjective binge-eating episodes per month over the past
3 months.

Eating Disorder Psychopathology Eating restraint and con-
cerns about eating, body shape, and body weight were
assessed by patients’ global score of the Eating Disorder
Examination-Questionnaire (EDE-Q [33]; a=.87-.94).

Depression The Patient Health Questionnaire Depression
Scale (PHQ-9 [34]; a=.84-.90), which scores each of the
nine DSM-5 criteria for depression, was administered and
patients’ total score was computed.

Quality of Life Patients’ total score of the Impact of Weight on
Quality of Life-Lite (IWQoL-Lite [35]; o = .95-.96) was used
to assess the quality of life in five domains: physical function,
self-esteem, sexual life, public distress, and work.

Body Mass Index Body Mass Index (BMI, kg/m?) was calcu-
lated from measured weight and height for n = 225 patients at
TO, n =145 patients at T1, and n = 109 patients at T2. If mea-
sured weight and height were not available, patients’ self-
reported weight and height were used due to very high corre-
lations between measured and self-reported BMI at all assess-
ment points (»=.95-.98).

Percentage of Total Body Weight Loss Postoperative weight
outcome was determined by the percentage of total body
weight loss (%TBWL) at T1 and T2. It was estimated as
%TBWL =100 — (100 x weight at follow-up visit/weight at
baseline).

Weight Regain Postbariatric weight changes between T1 and
T2 were calculated as weight regain = %TBWL T1 —
%TBWL T2.

Data Analytic Plan

The analyses included three steps: First, in order to identify
prebariatric subtypes, latent profile analyses (LPAs) were con-
ducted based on patients’ preoperative scores (T0) of the pre-
viously used six indicator variables, namely reactive temper-
ament (BIS, BAS), regulative temperament (ATQ-EC), emo-
tion dysregulation (DERS), emotional eating (DEBQ-EE),
and eating in the absence of hunger (EAH) [22]. Second,
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postbariatric subtypes were identified by LPAs using the same
indicators measured at T1. Third, the predictive value of both
prebariatric and postbariatric subtypes for weight- and health-
related surgery outcomes (%TBWL, binge-eating episodes,
eating disorder psychopathology, depression, quality of life)
measured at T2 were determined and compared with each
other in terms of explained variance. Forth, the odds ratios
for all prebariatric subtypes to be classified as “severely
RC” at T1 were determined by conducting logistic regression
analysis with the prebariatric “resilient” subtype serving as
reference group.

LPAs were carried out using Latent Gold Version 4.5 [36].
Patients were included in the LPAs if they completed at least
four out of six indicators at TO and T1. All LPAs were per-
formed with one to eight clusters. The appropriate number of
clusters was indicated by the lowest value of the Bayesian
information criterion (BIC) [37]. Furthermore, entropy values
were reported with higher values indicating better classifica-
tion accuracy. After determining the number of clusters, pa-
tients were assigned to a cluster based on their highest proba-
bility of belonging to a certain class.

Multivariate analyses of variance (MANOVAs) and X2
tests were used to compare the empirically derived clusters
at TO (prebariatric subtypes) and T1 (postbariatric subtypes).
Post hoc tests with Bonferroni’s correction were conducted to
examine pair-wise differences if omnibus tests were signifi-
cant. To determine the predictive value of pre- and
postbariatric subtypes for weight- and health-related variables
assessed at T2, linear regression analyses were used. All sta-
tistical tests, carried out using SPSS version 23.0 (IBM Corp.
Released 2015. IBM SPSS Statistics for Windows, Version
23.0. Armonk, NY: IBM Corp), were two-tailed, and signifi-
cance level was set at o =.05.

Results
Sample Description

Until August 2017, N=317 patients of the PRAC study had
bariatric surgery and were scheduled for T1. From these pa-
tients, n = 88 patients were excluded from analyses because at
least three of the six indicator variables for subtyping were
missing at TO (n=19) or T1 (rn =65), or follow-up data were
biased by an existing pregnancy (n =4). From the total sam-
ple, 229 patients (70.7% women) with a mean age of M=
46.06 years (SD=10.49) and a mean preoperative BMI of
M =48.99 kg/m* (SD = 7.69) were included in the final anal-
yses. At the time of analysis, T2 data were available for n =
159 patients. Both measured and self-reported BMI were
missing for n =2 patients (0.9%) at TO, n= 18 patients
(7.9%) at T1, and n = 56 patients (24.5%) at T2. Four different
surgical procedures were used in the present sample, including

gastric bypass (68.1%), sleeve gastrectomy (29.6%), gastric
balloon with a subsequent sleeve gastrectomy 6 to 7 months
later (1.8%), and gastric band (0.4%).

Prebariatric Subtypes

LPAs resulted in a five-cluster solution. The final model ex-
plained R* = .80 of variance by clusters and had an entropy
value of .82.

Figure 1 (left side) depicts the profile plots of the five
detected prebariatric subtypes characterized by their z-trans-
formed scores of the six indicator variables assessed at TO.
Indicators’ total scores and group differences between
prebariatric subtypes are displayed in Table S1 (online
Supporting Information). As the five clusters correspond to
the “resilient,” “slightly RC,” “moderately RC,” “severely
RC,” and “food-specifically RC” subtypes found in previous
research, the reader is referred to Schéfer et al. [22] for a more
detailed description of each cluster.

Postbariatric Subtypes

LPAs yielded three postbariatric subtypes at T1. The model
explained R*=.80 of variance and had an entropy value of
.81. Profile plots of the three postbariatric subtypes based on
their z-transformed indicator scores assessed at T1 are
depicted in Fig. 1 (right side). Indicators’ total scores and
group differences between postbariatric subtypes regarding
validation variables are summarized in Table 1.

Cluster 1 was characterized by the lowest levels of BIS,
DERS, EAH, and DEBQ-EE and the highest levels of ATQ-
EC and was labeled as the “resilient” subtype. Cluster 2
showed a similar profile as the “resilient” subtype, as both
clusters did not differ significantly in BIS, BAS, and ATQ-
EC (ps=.074-.273). However, patients from this cluster re-
ported significantly higher scores of DERS (p =.004), EAH,
and DEBQ-EE (ps < .001) compared to the “resilient” patients
and, therefore, were labeled “slightly RC.” Highest scores of
BIS, DERS, EAH, and DEBQ-EE and lowest scores of ATQ-
EC compared to the other subtypes were found in Cluster 3
(ps <.001), which was labeled “severely RC” subtype.

No significant differences among subtypes were detected
in terms of prebariatric age and postbariatric weight loss at T1
or weight regain at T2 (ps = .116-.949). However, patients
from the “severely RC” subtype differed significantly from
“resilient” and “slightly RC” patients as they reported the
highest levels of eating disorder psychopathology and depres-
sion, the lowest quality of life (ps<.001), and more binge-
eating episodes (p =.016) than the “resilient” group at T1.
Although the “slightly RC” subtype showed descriptively
higher impairment in general and eating disorder psychopa-
thology compared to the “resilient” subtype, both groups dif-
fered significantly in the EDE-Q global score only (p <.001).
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Fig. 1 Profile plots of the prebariatric (left side) and postbariatric
subtypes (right side). The figure depicts the standardized scores of the
six indicator variables for each of the five prebariatric and three
postbariatric clusters, respectively. RC, reduced control; BIS,
Behavioral Inhibition System; BAS, Behavioral Activation System;

Predictive Value of Bariatric Subtypes

Table 2 shows the results of the linear regression analyses to
predict weight- and health-related outcomes at T2 by pre- and
postbariatric subtype. Neither pre- (p = .410) nor postbariatric
subtypes (p =.111) predicted weight loss or weight regain at
T2. The pre- and the postbariatric “severely RC” as well as the
prebariatric “moderately RC” subtypes significantly predicted
levels of depression (ps <.001 and p=.030) at T2. Eating
disorder psychopathology at T2 was predicted by the pre-
and the postbariatric “severely RC” subtypes (p=.002 and
p<.001) and the postbariatric “slightly RC” subtype
(p=.044). For quality of life and binge-eating episodes, only
the postbariatric “severely RC” subtype was a significant pre-
dictor (p <.001 and p =.007).

Odds Ratios for Prebariatric Subtypes to Be Subtyped
as “Severely RC” Postoperatively

Among all prebariatric subtypes, patients of the “severely
RC” subtype (OR =12.8) and the “moderately RC” subtype
(OR = 6.4) showed a significantly increased risk of being cat-
egorized as “severely RC” subtype at T1 (Table 3).

Discussion

As expected, the study provided first evidence that
postbariatric psychological subtypes were more reliable pre-
dictors for psychosocial long-term surgery outcomes than
prebariatric subtypes, while weight outcomes were unrelated
to patients’ pre- and 2-year postbariatric psychological status.
Specifically, it was found that patients who showed deficits in
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Indicator variables

ATQ-EC, Effortful Control of the Adult Temperament Questionnaire;
DERS, Difficulties in Emotion Regulation Scale; EAH, Eating in the
Absence of Hunger; DEBQ-EE, Emotional Eating of the Dutch Eating
Behavior Questionnaire

self- and emotion regulation coupled with disinhibited eating
after bariatric surgery were at high risk for presenting with
adverse psychological surgery outcomes 3 years postopera-
tively including pathological eating behaviors, increased eat-
ing disorder psychopathology and depression scores, and low-
er quality of life. Consistent with previous findings [19], none
of the pre- and postbariatric subtypes significantly predicted
weight loss or weight regain 3 years after bariatric surgery,
although there was a trend for postbariatric patients with a
“severely RC” profile to present with less weight loss 2 years
after bariatric surgery compared to the other subtypes. This is
in line with previous findings emphasizing that postbariatric
but not prebariatric problematic eating behaviors were predic-
tive of poor weight loss and health-related outcomes in the
long term after bariatric surgery [39].

As previously reported [22], levels of temperament, emo-
tion dysregulation, and disinhibited eating were found to sub-
type prebariatric patients into five clusters (“resilient,”
“slightly RC,” “moderately RC,” “severely RC,” “food-spe-
cifically RC”). Two years after bariatric surgery, only three of
these subtypes were replicated, specifically the “resilient” sub-
type with functional levels of self- and emotion regulation and
no disinhibited eating, the “slightly RC” subtype with similar
levels of self-control but significantly greater emotion dysreg-
ulation and disinhibited eating compared to the “resilient” sub-
type, and the “severely RC” subtype with the lowest levels of
self-control and the highest levels of emotion dysregulation
and disinhibited eating among all subtypes. Accordingly,
“severely RC” patients reported significantly higher levels of
eating disorder psychopathology, binge eating, depression, and
lower quality of life than “resilient” and “slightly RC” patients
2 years after bariatric surgery. The reduced number of
postbariatric subtypes, including the absence of the “food-
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Table 1 Characterization of postbariatric subtypes with regard to personality and psychopathological values
Resilient (n =98) Slightly RC (n =65) Severely RC (n=66)
M (SD) M (SD) M (SD) F df e

Temperament

BIS T1 18.12 (3.75)* 19.25 (4.13)* 21.95 (3.27)° 20.98##* 2,226 .16

BAS Tl 40.84 (5.56)® 41.81 (5.30)* 39.42 (5.84)° 3.04* 2,222 .01

ATQ-ECT1 95.69 (14.92)* 92.16 (13.33)* 83.29 (13.26)° 15.61%%* 2,224 12
Emotion dysregulation

DERS T1 62.42 (13.92) 68.85 (13.31)° 92.73 (21.85)° 69.79%%** 2,226 38
Disinhibited eating

EAHTI 7.76 (0.79)" 10.23 (2.10)° 14.91 (4.85)° 122.30%%** 2,225 52

DEBQ-EE T1 11.58 (1.84)* 19.21 3.87)° 31.61 (9.11)° 267.01%%* 2,224 .70
Sociodemographics

Age (years) TO 46.23 (11.59) 46.12 (9.46) 45.74 (9.86) 0.05 2,226 .00

%TBWL T1 31.36 (10.75) 32.36 (10.35) 28.43 (10.84) 227 2,209 .02

Weight regain T2 1.41 (4.61) 0.94 (4.43) 0.85 (5.48) 0.24 2,165 .00
Eating disorder psychopathology

Binge-eating episodes T1 0.03 (0.13)? 0.17 (0.61)® 0.48 (1.73)° 3.77* 2,203 04

EDE-Q global T1 0.82 (0.84)* 1.36 (0.98)° 2.26 (1.24)° 40.027%#* 2,224 26
Depression

PHQ-9 T1 3.48 (3.57)* 4.51 (2.88)" 9.20 (5.45)° 41.80%#* 2,226 27
Quality of life

IWQoL-Lite T1 42.17 (13.47)* 44.21 (16.51)* 61.57 (24.00)° 247797 2,222 .18

Superscripts that differ display significant differences between subtypes after post hoc comparisons with Bonferroni’s corrections. Effect size partial n°
classification according to Cohen (small effect, .01 <n? <.06; medium, .06 <n?> <.14; large, n° >.14) [38]. Weight regain T2 = %TBWL T1 —
%TBWL T2; RC = reduced control; TO = assessed prior to surgery; T1 = assessed at 2-year follow-up; T2 = assessed at 3-year follow-up; BIS =
Behavioral Inhibition System (7-28%*, less favorable scores are asterisked); BAS = Behavioral Activation System (13-52%*); ATQ-EC = Effortful Control
of the Adult Temperament Questionnaire (19*-133); DERS = Difficulties in Emotion Regulation Scale (36—180%*); EAH = Eating in the Absence of
Hunger (7-35%); DEBQ-EE = Emotional Eating of the Dutch Eating Behavior Questionnaire (10-50%); %TBWL = Percentage of total body weight loss;
EDE-Q = Eating Disorder Examination-Questionnaire (0—6*); PHQ-9 = Public Health Questionnaire-Depression (0—27*); IWQoL-Lite = Impact of

Weight on Quality of Life-Lite (31-155%)
*#Ep <.001, *p <.05

specifically RC” profile after bariatric surgery, might indicate
that the anatomical restriction of the stomach and metabolic
changes following bariatric surgery generally led to a reduction
of food-related impulsivity at least within the first years after
bariatric surgery [40]. Although postbariatric patients were
found to be psychologically more homogeneous than
prebariatric patients, they still differed in terms of self- and
emotional control as well as eating disorder and general
psychopathology.

Notably, it was found that postbariatric subtypes, specifi-
cally the “severely RC” profile, reliably predicted binge eat-
ing, eating disorder psychopathology, depression, and im-
paired quality of life 3 years after bariatric surgery, substan-
tially extending previous cross-sectional evidence in
postbariatric patients [18]. The fact that neither pre- nor
postbariatric subtypes significantly predicted weight loss or
weight regain 3 years after bariatric surgery may mirror the
predominant effects of surgery (i.e., anatomical restriction
with its profound metabolic and metabolomic changes) that

can be observed in nearly all postbariatric patients within the
first 2 years (i.e., “honeymoon phase”) [4, 41]. Differences in
weight loss due to patients’ psychological profiles might be-
come more apparent in long-term follow-ups (e.g., 5 or
10 years after bariatric surgery) [42] when the physical effects
of surgery attenuate while patients’ intrapersonal factors (i.e.,
levels of self- and emotion regulation) persist. Although
prebariatric subtypes were less suited than postbariatric sub-
types to predict health outcomes 3 years postoperatively, pa-
tients with a prebariatric “severely RC” and “moderately RC”
profile were 12.8 and 6.4 times more likely than “resilient”
prebariatric patients to be categorized as “severely RC” post-
operatively. Accordingly, it is plausible to suggest that severe
deficits in self- and emotion regulation cannot be modified by
bariatric surgery and are still present in postbariatric patients if
not treated additionally.

A major strength of this study is the empirical identification
of pre- and postbariatric subtypes using LPAs in a large mul-
ticenter, prospective sample. Nonetheless, it is important to
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Table 2 Linear regression

analyses on psychosocial Dependent variables Independent variables B (SE) R F df
outcomes at T2 by pre- and
postbariatric subtypes %TBWL T2 Prebariatric subtypes .02 1.00 4, 168
Postbariatric subtypes .03 2.23 2,170
Weight regain T2 Prebariatric subtypes .05 1.95 4,163
Postbariatric subtypes .00 0.24 2, 165
Binge-eating episodes T2 Prebariatric subtypes .04 1.49 4,154
Postbariatric subtypes .05°% 391 2,156
Severely RC 1.08 (0.40)**
EDE-Q global T2 Prebariatric subtypes 2% 531 4, 150
Severely RC 1.02 (0.33)**
Postbariatric subtypes 25wk 25.46 2,152
Slightly RC 0.43 (0.21)*
Severely RC 1.58 (0.22)%**
PHQ-9 T2 Prebariatric subtypes 16FHE 7.12 4,152
Moderately RC 2.52 (1.15)*
Severely RC 4.54 (1.24)%**
Postbariatric subtypes 22%k% 21.17 2,154
Severely RC 5.55 (0.87)**%*
IWQoL-Lite T2 Prebariatric subtypes .04 1.53 4,150
Postbariatric subtypes A7 15.52 2,152
Severely RC 18.77 (3.68)***

Effect size R? classification according to Cohen (small effect, 02<R? <.13; medium, .13<R? < .26; large,
R? >.26) [38]. Weight regain T2 = %TBWL T1 — %TBWL T2; RC = reduced control; T2 = assessed at 3-year
follow-up; %TBWL = percentage of total body weight loss; EDE-Q = Eating Disorder Examination-
Questionnaire; PHQ-9 = Public Health Questionnaire-Depression; IWQoL-Lite = Impact of Weight on Quality

of Life-Lite
*p <05, ¥*p < .01, ##¥p < .001

note that the interpretation of the results is limited by the use of
self-report questionnaires instead of neuropsychological tests
to assess reactive and regulative temperament. Additionally,
patients’ somatic comorbidities and medication intake were
not examined within this study although they may have an
effect on the investigated psychological variables.

Table3  Odds ratios for being subtyped as severely RC at T1 according
to patients’ prebariatric subtype classification

No. of subjects  Odds ratio p

categorized as (95% CI)

severely RC at

T1/total no. (%)
Resilient TO 2/35(5.7) 1.0
Slightly RC TO 5/62 (8.1) 1.4 (0.3-7.9) .669
Moderately RC TO 23/72 (31.9) 6.4(24-17.2) < .001
Severely RC TO 33/52 (63.5) 12.8 (5.7-28.9) < .001
Food-specifically RC TO  3/8 (37.5) 2.3 (0.5-10.5) 268

For all odds ratios, the resilient subtype at TO served as the reference
group. RC = reduced control; CI = confidence interval; TO = subtyped
at baseline; T1 = subtyped at 2-year follow-up

@ Springer

Overall, the present findings emphasize that bariatric pa-
tients show heterogeneous profiles regarding self- and emo-
tion control and disinhibited eating not only before but also
2 years after bariatric surgery. Most strikingly, patients show-
ing severe deficits in self-control and emotion regulation, es-
pecially after bariatric surgery, were at high risk for presenting
with adverse health-related surgery outcomes 3 years postop-
eratively. Future studies should investigate the predictive val-
ue of pre- and postbariatric subtypes on bariatric surgery out-
comes at longer follow-ups in order to test whether significant
subtype differences in postbariatric weight loss may be ob-
servable in the long-term. Clinically, the results suggest re-
evaluating patients’ levels of reactive and regulative tempera-
ment, emotion dysregulation, and disinhibited eating behav-
iors after bariatric surgery for identifying postbariatric patients
with potential risk for adverse surgery outcomes in the long
term. Especially patients with a “severely RC” profile should
receive additional psychological interventions for improving
emotion regulation and self-control towards food (e.g.,
cognitive-behavioral therapy) [43, 44], as this may help to
strengthen postbariatric diet compliance, improve psychopa-
thology, greater weight loss, and higher quality of life in the
long term.
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