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Abstract

Background: Bariatric interventions (BI, including surgical interventions) are effective in
patients with massive obesity, i.e., a body mass index (BMI) >40, and their number has
steadily increased during the past decade. Yet, the stability of improvements in quality of life
(Qol) in post-interventional patients is understudied and restricted to studies with small

samples and short follow-ups.

Methods: Patients with Bl between 2004 and 2018 were identified in a health claims
database and invited to fill in a survey, comprising sociodemographic and lifestyle
information and psychometric scales. QoL was assessed with the Bariatric QoL (BQL) scale
with lower scores denoting worse QoL. BMI and excess weight loss (EWL) were calculated

for the time soon after intervention (EWL-T1) and when filling the survey (EWL-T2).

Results: The majority of n=2,151 patients were female (80.7%), had a mean age of 54.5
years and a mean BMI of 34.8. The mean EWL_T1 was 79% (EWL-T2: 64.6%). The mean
BQL score was 47.6 and decreased with BMI (18.5-24.9: 52.6 vs. >40: 38.7), EWL-T2
(>66%: 51.3 vs. <65%: 42.1) and years since intervention (3-4: 48.2 vs >8: 45.1, each
p<.001). For EWL-T1, the association between higher EWLs and higher BQL scores was
stronger in females than in males (p<.005); for EWL at T2, both sexes did not differ in this
regard (p=.848). Among normal-weight persons, males scored significantly lower on the BQL

than females (44.9 vs. 54.9).

Conclusions: Post-interventional QoL improvements diminish over time and depend on the

weight loss, with significant differences between men and women.

Keywords: Obesity, bariatric surgery, quality of life, weight loss



1. Introduction

Clinical obesity, defined by a body mass index (BMI) of more than 30 kgs/mz?, is frequently
associated with unfavored health outcomes including diabetes, hypertension, cancer and an
overall substantially decreased life expectancy [1, 2]. Affecting more than 13% of the world
population, its prevalence has tripled from 1975 to 2016, with more than 4 million people
dying annually [3, 4]. The increasing prevalence has also been recently reported for children
and adolescents [5], thus posing also a substantial socioeconomic burden. In 1997, the
World Health Organization declared obesity as a worldwide epidemic [6]. According to the
Global Burden of Disease Study, obesity rates increased up to 36.9% in men and 38.0% in
women worldwide. Although the increase of obesity has slowed down since 2006 in
developed countries [7], the percentage of patients suffering from Class Ill obesity has

increased by 70% [8].

While there are various medical and non-medical interventions available for the treatment of
obesity, for severe cases (i.e., with a BMI=240 kgs/m?), bariatric surgeries have become a
treatment alternative, when lifestyle interventions have not had sufficient impact. The global
number of bariatric surgeries increased eightfold between 2014 and 2019 alone [9]. Their
effectiveness for long-term weight loss is well documented, as is their positive impact on
obesity-related comorbidities, such as reductions in cardiovascular diseases [10], diabetes
incidence [11] and even lower risk of certain cancers [12]. Patients undergoing bariatric
surgery show a reduced hazard rate of death of 49% and an increase in median life
expectancy by 6 years [13]. In addition, bariatric surgery also leads to higher remission rates
of type 2 diabetes and metabolic syndrome [14]. However, results of those studies are often

limited due to a restricted number of years of follow-up.

Adverse mental health effects, including depression and anxiety disorders [15] also
contribute to obesity effects on disability, morbidity and mortality [16]. Furthermore, the risk of
the occurrence of major depressive episodes is increased in patients undergoing bariatric

surgery as compared to non-surgery patients [17]. Similar to other diseases, quality of life
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(QolL) can also be considered as having an impact on the management of obesity, which is
as relevant as other comorbidities of the disease and should be addressed as such in a
holistic approach [18, 19]. Quality of life in these populations has in fact been investigated in
the recent past. These studies, however, have mostly been limited to short observation
periods or small samples of patients [20], restricting the possibilities for stratified analyses. In
particular, sufficient stratification by gender has been lacking so far due to sample sizes, so
there is still some uncertainty about different patterns of progression for men and women. In
addition to this lack of data, recent studies suggested, that men and women differ in several
outcomes of bariatric surgeries, including the extent of post-surgical weight loss [21], the
occurrence of intra- and post-operative complications [22], or mortality [23, 24] - all of which

can be, at least indirectly, associated with QoL.

Therefore, this paper aims at describing the medium- and long-term patterns of QoL in obese
patients after bariatric interventions (i.e. surgical interventions and gastric balloon), based

upon survey data and health claims data of a large sample of treated patients.

2. Subjects, Materials and Methods

2.1 Data sources

The present analyses were based on a linked data set comprising longitudinal health claims
data and cross-sectional data from a patient survey as described below (for more details on

the study design, see section 2.2).

The longitudinal data were obtained from the German Pharmacoepidemiological Research
Database (“GePaRD”). GePaRD is based on claims data from four statutory health insurance
(SHI) providers in Germany and currently includes information on approximately 25 million
persons who have been insured with one of the participating providers since 2004 or later.
Please note that since one of the SHIs also initiated the project, only data from this SHI were
used in this case, comprising approx. 12 million insured individuals. In addition to

demographic data, GePaRD contains information on drug dispensations as well as outpatient
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(i.e., from general practitioners and specialists) and inpatient procedures and diagnoses. Per
data year, there is information on approximately 20% of the general population and alll

geographical regions of Germany are represented [25].

The patient survey collected additional information, including data on sociodemographics
(e.g., current and pre-interventional body weight), post-interventional complications, medical
care, eating behavior, physical activities, intake of dietary supplements and over-the-counter
(“OTC”) medication. Additionally, health-related quality of life was assessed with the
Bariatric Quality of Life (BQL) index, which comprises 13 items, each of which can be
answered on a five-point Likert scale, ranging from 1 to 5. The total score can vary between

13 and 65, with lower scores denoting lower QoL [26, 27].

Each patient was screened for mental health outcomes with the Mini-Symptom-Checklist
(MINI-SCL). It consists of three scales, each of which comprising six items from the Symptom
Checklist (SCL-90). The MINI-SCL measures the presence of depression, anxiety, and
somatization, based on the seven days prior to filling the survey [28]. Each scale assesses
specific symptoms (e.g. for depression: loss of interest, feelings of loneliness, worthlessness
or hopelessness). A global severity of impairment score can be calculated by summing all
scores from all three scales. The sum score of each scale can be converted into T-values,
based upon age- and sex-standardized norms representative for the German general

population.

The Body Mass Index (BMI) was calculated as the reported body weight (in kilograms)
divided by the square of height in meters. Based upon WHO recommendations, it was
categorized as “normal weight” (18.5-24.9), “overweight” (25.0-29.9), “obesity class I” (30.0-
34.9), “obesity class II” (35.0-39.9) and “obesity class IlI” (>40). It was calculated for the time
points: prior to intervention (TO), soon after intervention (T1) and at the time of survey (T2).
The excess weight loss (EWL, in %) was calculated by dividing the number of kilograms
lost by the number of kilograms in the patients’ excess weight (related to a BMI of 25). The

EWL was calculated for T1 and T2. The total weight loss (TWL, in %) was calculated for T1
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and T2 by dividing the number of kilograms lost by the number of kilograms in the patients’
pre-interventional weight. Both measures were chosen because they are commonly used to
describe proportional weight losses. However, a particular focus for the main analyses was
on the EWL because it refers to a fixed ideal weight. Because achieving such an explicit
ideal weight is likely to be an important goal of bariatric patients, the EWL is supposed to be

more sensitive in analyzing associations between weight loss and quality of life.

2.2 Study design

The data were obtained from the previously mentioned data sources as follows (see also
Figure 1). First, persons insured with one SHI in GePaRD with at least one bariatric
intervention anytime between 2004 and 2018 who were still alive at the end of 2018 were
identified as potentially eligible survey recipients (n=6,913). Of these, n=1,691 patients were
not feasible for contact for various reasons (e.g., n=1,011 were no longer insured with the
SHI at the time of study conduction, n=214 had expressly objected to receiving any non-
administrative mail, n=190 were under guardianship and not capable of giving consent).
Thus, the survey was sent out to n=5,222 patients and n=2,521 participated (response rate:
48.3%). Data from n=103 responders were deleted due to missing informed consent

declarations (n=2,418, corrected response rate 46.3%).

As the analyses required patients to have at least three years of baseline prior to the first
bariatric intervention, patients not meeting this requirement were removed from the GePaRD
data (n=1,076) and survey data (n=267), respectively. Thus, the linked data set comprised
n=2,151 patients for whom both survey and health claims data were available (=survey
responders). Responders and non-responders of the survey did not differ in terms of sex,
years since surgery or comorbidity profiles. However, responders were significantly older
than non-responders (54.6 years vs. 51.5 years, data not shown, tables available upon

request).



2.3 Statistical analyses

Depending on the data levels, summary statistics consisted of counts, percentages, means
and standard deviations (SD), medians and quartiles (Q1, Q3), where appropriate.
Subgroups were tested for differences with t-tests, x>-tests, ANOVAs and linear regression
models, where appropriate. A p-value <.05 was considered statistically significant. While p-
values were interpreted descriptively, multiple group comparisons within the same analysis
were corrected for a-inflation using the Bonferroni-method. Effect sizes (ES) for differences
were calculated as Cohen’s D and Cohen’s W, respectively, considering ES of .20 as “small”,
.50 as “medium” and .80 as “large” ES [29, 30]. In a sensitivity analysis, missing values of the
BQL items were imputed via multiple imputation using linear models with LASSO variable
selection from all available predictor variables. Continuous predictor variables were
categorized using quintile strata and missing values in variables other than BQL items were
included as distinct category. Pooling of imputed means and standard deviations was done
using Rubin’s rules [31]. Multiple imputation was done using the mice R package [32]. All
statistical analyses were conducted using R version 4.2.0 [33], R version 4.0.5 for imputation

of missing values and SAS 9.4.

2.4 Ethics

The study was approved by the Hamburg Medical Chamber Ethics Committee (October 11,
2021, No. 2021-10543-BO-ff) and has been performed according to ethical standards laid
down in the 1964 Declaration of Helsinki. Written informed consent was obtained from all

participating patients.

3. Results

3.1 Sample Characteristics



The characteristics of the study sample are depicted in Table 1. The vast majority of study
participants were female (80.7%) with a mean age of 47.9 years at bariatric intervention and
a mean age of 54.5 years at the conduction of the survey. The mean years since bariatric
intervention were 6.5 (SD: 3.1); for 33.1% of participants, the intervention had occurred 3 to 4
years earlier, for 32.7%, it had occurred 5 to 7 years earlier, and for 34.2%, it had occurred
more than 8 years earlier, respectively. For the vast majority of particpants (98.5%) the
intervention required surgery (i.e. gastric bypass, gastric sleeve or gastric band).
Correspondingly, the proportion of reversible interventions was less than 6% (gastric band or
gastric balloon). The mean pre-interventional BMI (at TO) was 51.9 (SD: 8.7) with no
significant differences between men and women (p=.063). The proportion of patients who still
(or again) had a BMI >40 after the intervention (at T2) ranged between 22.1% and 22.3%. Of

note, following intervention, 12.5% of all patients reported a BMI > 40 as lowest BMI.

Compared to males, female participants were significantly younger at the conduction of the
study as well as at bariatric intervention and had gastric band or bypass surgery significantly
more often. They also achieved higher scores indicating more depressive symptoms as well
as more severe global mental impairment than males. All differences between males and
females were associated with an effect size <.20 (median ES 14.5, Q1: 14.0, Q3: 17.7). No
differences between sexes were found regarding time since intervention, anthropometrics at

T1 or T2 or anxiety and somatization symptoms, respectively.

3.2 Quality of life

A total BQL score could not be computed for n=1,359 due to missings of single items on the
scale, predominantly the “I feel restricted because of my weight....” subscales with n=1,116
missings on “...at work”, n=774 missings on “...privately” and n=781 missings on “...at
home”. Thus, a total BQL score was computable for n=792. Differences between completers
and non-completers of the BQL scale can be seen in Suppl. Table S1. Compared to

completers, non-completers were significantly older, left the workforce significantly more
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often and reported lower scores regarding social activities. Both groups did not differ
regarding the other BQL items, other psychometric values or anthropometric parameters.
Missing BQL values were imputed in a sensitivity analysis. Imputed mean values, stratified
by sample characteristics, are given in Suppl. Table S2. Only slight differences to the values

reported in Table 2 were observed with no qualitative changes.

The overall mean BQL score in the study sample was 47.6 (SD: 11.3). It decreased
significantly with increasing BMI, with significant differences between all BMI categories
(p<.001 each) except between normal weight and overweight (p=.795) and normal weight
and obesity class | (p=.094). It also decreased with time, with no sex differences. Regarding
EWL as well as TWL, higher losses at T1 and at T2 were associated with significantly higher
scores on the BQL at the time of survey conduction (see Table 2). When testing the common
impact of marital status, BMI and years since intervention on the BQL in a linear regression
model, significance remained for BMI (p<.001, adjusted [3-weight -0.48) and being married
(p<.05, adjusted B-weight 0.08). Patients who reported more than one bariatric intervention

(n=363) did not differ in BQL score from patients who had only one (p=.198).

While the BQL scores did not differ between male and female patients, interactions were
found between sex and BMI and sex and EWL, respectively. Males with normal weight
scored significantly lower on the BQL as compared to females with normal weight, while in
overweight patients, females scored significantly lower than males (see Figure 2). In terms of
their own satisfaction with their current body weight, among normal-weight patients, 85.7% of
men and 98.2% of women reported being satisfied with their current body weight; among

overweight patients, this proportion was 97.3% for men and 89.3% for women.

Figure 3 displays the associations between the BQL score and the extent of EWL soon after
intervention (see Figure 3a) and between the extent of EWL until the time of survey
conduction (see Figure 3b). For both time periods, it was observed that higher EWL was

-8-



associated with higher BQL scores years later. When analyzing potential interactions with
sex, a significant interaction (p<.001) was observed for the association between EWL soon
after intervention and the BQL score such that in women, higher EWL during this period was
associated more strongly with higher BQL scores than in men (see Figure 3b). Considering
the association between EWL up to the time of the survey conduction and BQL score, males
and females did not differ (p=.848, see Figure 3d). Including type of bariatric intervention and
the MINI-SCL depression score as potential confounders into the regression models did
neither change the significance status of the interactions observed at T1 (p<.01) nor at T2
(p=.389). The same analyses were also conducted with the TWL instead of EWL, revealing

no interactions at T1 and T2 (p=.797 and p=.692, see Suppl. Figure S1).

4. Discussion

We investigated the medium- and long-term quality of life after bariatric interventions,
including surgical and non-surgical procedures, based upon a large sample of patients,
identified in health claims data; in more than 98% of patients the intervention was surgical.

Several findings were derived from our data.

First, our results suggest that body weight in terms of BMI was inversely associated with
QolL, indicating that higher weight still reduces QoL in patients after bariatric interventions,
especially in those with a post-interventional BMI higher than 35. Also, the extent of EWL—
both soon after intervention as well as years later at the time of study conduction—was
positively correlated with QoL, i.e., patients with higher EWL also reported a better QoL. This
contrasts findings from a recently published longitudinal multicenter study on bariatric
patients over 10 years, where no effect of EWL on QoL as measured with the BQL was
found [34]. One possibility for the difference between the results of this study and ours could
be that the sample size in the study of Felsenreich et al. was smaller. This assumption is
supported by the fact that differences did exist, but they remained above the significance
threshold. Likewise, Warkentin et al. [35] conducted a systematic review and meta-analysis

with 53 randomized control studies on persons with weight loss interventions and could not
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find QoL improvements. However, these findings have to be interpreted very cautiously as
the included studies were not restricted to persons after bariatric interventions but covered a
wide range of weight modifying interventions and therefore were not restricted to severely
obese patients. In fact, the authors rated the overall quality of the included studies as poor

and very heterogeneous [35], which possibly also explains the lack of effect.

Second, QoL significantly (though not excessively) decreased over time with higher self-
reported QoL in patients whose bariatric intervention was less than five years before as
compared to patients, whose intervention was more than ten years before. This is in line with
findings from previous studies reporting strongest improvements soon after surgery, with
diminishing effects over time [20, 36, 37]. This also aligns with the first finding, as longer
periods of time were also associated with a mild regain of weight after surgery. After an initial
EWL of almost 80% soon after intervention, the EWL at the time of the study conduction was
still 64%, which equals a mean weight regain of 3—4 BMI points between intervention and
filling the survey. The post-interventional weight, however, was still clearly below the pre-
intervention level (67%) underlining long-term effectiveness of bariatric interventions in this
population [38, 39]. Notably, however, more than 1 in 10 patients never reached a post-
interventional BMI below the threshold indicative for surgery in the first place. Although the
efficacy of bariatric surgery has been widely and unequivocally documented [39], the 10%
proportion of treatment-resistant patients is a cause for concern and should be further

investigated.

Male and female patients did not differ regarding pre-/post-interventional BMI, EWL, number
of years since intervention or reported QoL. The latter is noteworthy since women also
scored significantly higher on the depression subscale of the MINI-SCL. Yet, this did not
translate into lower QoL, which is a common observation in other populations. However, on
two occasions, we found interactions between sex and these anthropometrics with respect to
QoL. First, among patients with normal weight, men reported significantly lower QoL than
females, whereas among patients with overweight (yet not obesity), females reported

significantly lower QoL than males. We have no clear evidence of how this gender difference
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occurred, as men and women in these weight categories did not differ in terms of somatic
comorbidities or pain. One possible explanation could lie in the different body image of men
and women. Weight loss is also achieved by reducing muscle mass, so that when men reach
normal weight, at least initially, they not only weigh less but also appear "lankier" instead of
having an apparently ideal body figure. In fact, our results point in this direction, as men were
significantly more likely to be dissatisfied with their body weight than women, despite having

normal weight.

The second interaction relates to the extent of EWL at T1 and T2 with QoL at T2. While EWL
at both time points was generally associated with better QoL years later, this association
differed between men and women. At T1, the EWL in females was more strongly associated
with QoL years later than the EWL in males at T1, whereas both sexes did not differ in this
regard when considering the EWL at the time of the intervention (T2). The significance status
of these interactions was not changed when including type of bariatric intervention and
depression status into the models, suggesting that these variables could not explain the

observed interactions.

One can only speculate about the reasons for this interaction. These finding suggest that
immediate weight loss after intervention is of higher importance to women than men, as they
have more pronounced issues with body image [40]. Also, women often spend many years of
(failed) attempts to reduce weight before bariatric intervention. Thus, they experience high
pressure to finally lose weight, which could explain the massive relief (and increase in QoL)
upon eventual success. However, it remains unclear why this interaction is not observed
when using the EWL of the entire period from intervention to survey. Speculatively, weight
reduction in women could be associated with immediate reinforcement by compliments and
positive feedback from the social environment but those decrease as the weight loss slows
down or stops over time. Also, time may play a role here, such that both sexes develop a
different (more positive) attitude to the still present overweight in the years after bariatric
intervention, leading to a higher QoL. Since such attitude changes usually occur slowly, this

could account for the lack of interaction effect over a longer period of time. However, this
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cannot be confirmed with our data and must therefore remain speculative. Of note, no
interactions were detected when the TWL was used instead of the EWL. This is, however,
plausible for reasons related to content as well as for methodological reasons, since the TWL
has a smaller variation range than the EWL. Moreover, it seems reasonable that for the
assessment of QoL the comparison of the body weight with the normal weight (as an ideal
weight that one would like to achieve) can be of higher importance than the relative total loss

of weight.

The overall strength of our study lies in the large sample size of bariatric patients, the high
survey response rate of almost 50% and the long observation period of up to 12 years,
providing insight into the medium-term as well as the long-term development of QoL in such
populations. Moreover, from a methodological perspective, it should be noted that the study
design was based on the utilization of health claims data which were available on an
individual level, irrespective of the patients’ survey response status. By comparing these data
between responders and non-responders, we are fairly confident that both groups do not
differ significantly with respect to key demographic and clinical parameters, so that response
bias, which is usually unknown in other studies, can be largely ruled out. It should be noted,
however, that the study design required the identified bariatric patients to be still
approachable for the survey in 2021. As reported, 1,011 (14.6%) out of 6,913 potentially
eligible survey recipients could not be contacted as they were not insured with the SHI
provider anymore at the time of the survey conduction. For these patients, no further
information is available and it cannot be ruled out that they left the provider due to

dissatisfaction with the services, which might also have affected they bariatric QoL.

Further limitations have to be acknowledged when interpreting our findings. First and
foremost, due to the retrospective identification of patients in our study, we were not able to
determine the QoL prior to intervention, which would have enabled us to conduct a pre-post-
comparison. This limitation was also present in another longitudinal study on the long-term
development of QoL in surgically treated patients [36]. Similar to this study, we also found a

largely stable QoL which only decreased mildly over the years, suggesting that the QoL
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substantially improved after bariatric interventions. In addition to this limitation, it should also
be kept in mind that we have a minimum gap of 3 years between surgery and QoL
assessment in 2021, as our data source allowed no identification of patients with bariatric
surgeries after 2018. However, since QoL has repeatedly been proven to be very stable over
the medium term in our study as well as in other investigations [20], we assume only a
minimal loss of information in this regard. The third limitation refers to the large number of
patients, who had to be excluded from the analyses as a BQL total score could not be
computed due to missing items. Our comparison analyses between completers and non-
completers suggest, that mostly the item relating to restrictions at work was omitted,
potentially due to lacking applicability for this study population. We estimate the potential bias
to be small because we either did not find any other differences between completers and
non-completers or the few differences had only small effect sizes. Furthermore, a multiple
imputation did not lead to substantial differences in overall (imputed) BQL score in strata
defined by sex, marital status, BMI, EQL at T1 and T2 or years since surgery. Nonetheless
this is a limitation inherent to the test construction of the BQL instrument. Finally, further
limitations concerning the data source should be noted when interpreting our findings. First,
GePaRD does not contain data from individuals with private health insurance, which in
Germany is only available for individuals with a high gross annual income or selected
occupation groups (e.g. civil servants). Thus, insured persons with higher incomes may be
underrepresented. However, the proportion of privately insured individuals is approximately
11 percent only, since a large proportion of those who could choose private health insurance
due to their income nevertheless voluntarily remain covered by statutory health insurance
[25]. Moreover, although four SHIs contribute to GePaRD, only data from one SHI were
considered since this SHI initiated the underlying research project and data access for the
other SHI data were not requested. However, since the used data based covered almost
50% of the GePaRD data, we do not expect substantial bias in this regard. We also note that
despite the extensive use of survey information, for both technical and space reasons, other
potential factors influencing weight loss and QoL could not be considered, such as
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geographic factors or socioeconomic status [41, 42]. Also a finer differentation between
different types of gastric sleeve (e.g. RYGB, OAGB) could not be realized in our study.

These aspects should therefore be the subject of future studies using similar methodology.

Overall, this study provides a comprehensive overview of the middle-term and long-term
impact of bariatric interventions on quality of life. In summary, QoL improvements after
bariatric interventions diminish with time passed since surgery and depend on the weight

loss, with subtle differences between men and women.
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Tables and Figures (Captions)

Table 1. Characteristics of the study sample.

Table 2. Scores on the BQL measure (at T2), stratified by selected sample characteristics.
Figure 1. Ascertainment of the linked data set / study sample.

Figure 2. Mean BQL score stratified by body mass index and sex.

Figure 3. Associations between the BQL score and the extent of excess weight loss (a) immediately
after bariatric intervention and (c) until the survey conduction, with interactions by sex at both times (b,
d).

Suppl. Table S1. Comparison of scores on the BQL items between completers and non-completers of
the BQL scale.
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Suppl. Figure S1. Associations between the BQL score and the extent of total weight loss (a)
immediately after bariatric intervention and (c) until the survey conduction, with interactions by sex at
both times (b, d).
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Table 1. Characteristics of the study sample.

Males Females p-value Total
Sociodemographics:
N (%) 416 (19.3) 1,735 (80.7) 2,151 (100.0)
Age, years 56.1 (11.0) 54.1(10.8)  <.001* 54.5 (10.9)
Marital status
Married 60.5 51.8 53.5
Unmarried 19.6 16.5 17.1
Divorced 8.8 14.8 <.001* 13.6
Partnership 8.6 10.2 9.9
Widowed 25 6.7 5.8
Clinical parameters:
Age at bariatric intervention, in 49.7 (11.0) 47.5 (10.7) <.001* 47.9 (10.8)
years
Years since surgery 6.4 (3.0) 6.6 (3.1) .228 6.5 (3.1)
Body Mass Index (T2)
Mean (SD) 35.2(7.1) 34.7 (1.7) 209 34.8 (7.5)
>40 (in %) 221 22.3 .988 22.3
Excess Weight Loss (in %)
T1 76.2 (35.1) 79.7 (28.3) .064 79.0 (29.8)
T2 61.6 (34.8) 65.3 (29.9) .050 64.6 (30.9)
Total Weight Loss (in %)
T1 39.1(10.1) 39.4 (10.8) .568 39.4 (10.8)
T2 32.2 (13.2) 32.5 (12.6) 674 32.4 (12.7)
Type of bariatric intervention (in %)
Gastric bypass 36.3 39.6 50.0
Gastric sleeve 57.3 53.3 43.0
Gastric band 4.1 5.8 <.001* 5.5
Gastric balloon 0.5 0.3 0.4
Other 1.8 1.0 11
Neuropsychological parameters:
Mini-SCL T-Scores, mean (SD)
Depression 53.0 (11.6) 54.5 (11.0) <.05* 54.4 (11.1)
Anxiety 52.9 (10.8) 53.2 (10.7) 638 53.2 (10.7)
Somatization 54.8 (10.9) 55.6 (10.5) .207 55.4 (10.6)
Global severity index 53.1(11.6) 54.7 (11.0) <.05* 54.4 (11.1)

* small ES (<.20)



Table 2.  Scores on the BQL measure (at T2), stratified by selected sample characteristics.

Parameter BQL-Score p-value
Mean (SD)

Sex
Male 47.0 (11.8) 0.645
Female 46.5 (11.2)

Marital status
Married 47.8 (10.9) <.001
Unmarried 44.2 (11.8)
Divorced 43.8 (12.2)
Partnership 48.0 (10.7)
Widowed 44.2 (12.6)

Body Mass Index
18.5-24.9 (normal weight) 52.6 (11.4) <.001
25.0-29.9  (overweight) 53.0 (7.9)
30.0-34.9 (obesity class I) 49.0 (10.4)
35.0-39.9 (obesity class I1) 44.4 (10.4)
>40 (obesity class Ill) 38.7 (11.1)

Excess weight loss at T1:
<79% 43.3 (11.1) <.001
>80% 50.1 (10.6)

Excess weight loss at T2:
<65% 42.1 (11.4) <.001
>66% 51.3(9.4)

Total weight loss at T1:
<39.5% 44,5 (11.2) <.001
>39.5% 48.8 (11.2)

Total weight loss at T2:
<32.7% 42.7 (11.4) <.001
>32.7% 50.8 (9.7)

Years since bariatric intervention
3-4 48.2 (10.8) <.001
5-7 46.7 (11.2)
>8 45.1 (11.8)




Health claims data: Patients with a bariatric intervention between 2004 and 2018 (and alive in 2018)
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Table S1. = Comparison of scores on the BQL items between completers and non-completers
of the BQL scale

Bariatric Quality of Life (BQL) scale

Non-Completers Completers p-value ES
(N=1,359) (N=792)
Clinical / sociodemographic parame-
ters:
Male : Female ratio, % 17.9:82.1 21.7:78.3 <.05 .046
Current age, in years 56.3 (10.9) 51.6 (10.1) <.001 434
Age at surgery, in years 49.5 (10.9) 45.2 (10.1) <001 413
Years since operation 6.6 (1.1) 6.4 (3.1) 251  n.d.
Current Body Mass Index (BMI) 34.6 (7.6) 35.03 (7.3) .236 n. d.
%-EWL at T1 79.0 (33.2) 79.2 (22.7) 947  n.d.
%-EWL at T2 63.7 (45.1) 64.7 (23.7) 516  n.d.
Current occupational status
Currently employed, % 45.7 76.2 <.001 .298
Disability pension, % 24.6 12.0 <001 .155
Psychometric values:
EDE-Global score 2.46 (1.51) 2.35 (1.46) 118 n.d.
MINI-SCL Global score (T-Value) 54.89 (11.14) 53.59 (11.04) .064 n.d.
MINI-SCL Depression score (T-Value) 54.31 (10.68) 54.08 (10.06) 644  n.d.
BQL items:
I like my weight. 2.99 (1.38) 2.92 (1.35) 302  n.d.
| can accept my weight. 3.15(1.34) 3.13 (1.32) 373 n. d.
How is your actual quality of life? 3.36 (1.12) 3.44 (1.08) 114 n.d.
| am participating in social activities. 3.51 (1.40) 3.78 (1.30) <.001 .154
| often meet friends or family. 3.90 (1.20) 4.08 (1.14) <001 .154
| feel excluded from social life. 4.21 (1.13) 4.22 (1.11) .843  n.d.
| feel under pressure because 3.59 (1.35) 3.58 (1.33) .824  n.d.
of my weight.
Sometimes, | feel depressed. 3.19 (1.46) 3.18 (1.42) .906 n. d.
All'in all, | feel satisfied in my life. 3.59 (1.11) 3.64 (1.05) 289 n.d.
| feel self-confident. 3.51(1.19) 3.52 (1.15) .895 n.d.

Values denote means (standard deviations), if not indicated otherwise
ES = Effect size (n. d. = not determined, if p-value >.05), EWL = Excessive weight loss (T1 = after the surgery, T2 = at the sur-
vey), EDE = Eating disorders examination, MINI-SCL = Mini Symptom-Check-List



Table S2.  Scores on the BQL measure after multiple imputation, stratified by selected sample

characteristics.
Parameter Imputed BQL-Score
Pooled Mean (Pooled SD)
Sex
Male 46.7 (11.3)
Female 45.7 (11.3)

Marital status

Married 46.8 (11.1)
Unmarried 43.7 (11.2)
Divorced 43.1 (11.9)
Partnership 48.0 (10.9)
Widowed 46.2 (11.3)

Body Mass Index

18.5-24.9 (normal weight) 52.1 (10.7)
25.0-29.9 (overweight) 52.1 (9.2)
30.0-34.9 (obesity class I) 47.6 (10.0)
35.0-39.9 (obesity class I1) 43.7 (10.1)
>40 (obesity class 1l1) 38.1(10.8)

Excess weight loss at T1:
<79% 43.1 (11.0)
>80% 49.1 (10.9)
Excess weight loss at T2:
<65% 41.8 (10.9)
>66% 50.4 (10.0)

Years since bariatric intervention

3-4 47.4 (11.0)
5-7 46.3 (11.4)
>8 44.0 (11.3)




(©

(@)
[
=]
o
@
i
[=]
m ¢
80
(b) (d)
Sex e 609 | Sex
_ — Males P »-/ — Males
® a0 Females g w Females
g g 501 )
@ @ -
= 454 =
g g 404
40
30
0 20 £0 60 0 25 50 7
TWL (T1) TWL (T2)




