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Abstract
Background and Aim Even though health-related quality of life
(HRQOL) is considered an important component of bariatric
surgery outcome, there is a lack of HRQOL measures relevant
for preoperative and postoperative patients. The objective of the
current studywas to develop a new instrument assessingHRQOL
prior to and following bariatric surgery, entitled Quality of Life
for Obesity Surgery (QOLOS) Questionnaire.
Methods Topics for the QOLOS were initially generated via
open-ended interviews and focus groups with 19 postoperative
bariatric surgery patients. Qualitative analysis resulted in 250
items, which were rated by patients (n = 101) and experts
(n = 69) in terms of their importance. A total of 120 items were
retained for further evaluation and administered to 220 preop-
erative patients and 219 postoperative patients. They also com-
pleted a battery of other assessments to analyze issues of con-
struct validity.

Results Analyses resulted in a 36-item section 1 QOLOS form
targeting both preoperative and postoperative aspects across
seven domains (eating disturbances, physical functioning,
body satisfaction, family support, social discrimination, posi-
tive activities, partnership) and a 20-item section 2 QOLOS
form focusing on postoperative concerns only (domains: ex-
cess skin, eating adjustment, dumping, satisfaction with sur-
gery). Subscales of both sections showed acceptable to excel-
lent internal consistency (Cronbach’sα 0.72 to 0.95) and good
convergent and discriminant validity.
Conclusion The QOLOS represents a reliable and valid instru-
ment to assess HRQOL in preoperative and postoperative pa-
tients. Future studies should test the questionnaire in larger sam-
ples consisting of patients undergoing different types of surgery.
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Introduction

In addition to weight loss and improved physical and mental
diseases, health-related quality of life (HRQOL), which is one
of the core concepts of Bpatient-reported outcomes^ (PROs)
[1, 2], is used to evaluate the success or failure of bariatric
surgery [3–11]. Numerous studies have suggested an associa-
tion between surgically induced weight loss and better
HRQOL [5–7]. Furthermore, depression severity before sur-
gery and changes in depression scores may predict postoper-
ative HRQOL [8]. HRQOL reflects patients’ subjective per-
ception of their health including functioning in physical, emo-
tional, mental, and social life domains, and well-being [1].
Research on bariatric surgery frequently uses questionnaires
that measure generic HRQOL (e.g., 36-Item or 12-Item Short
Form Health Survey [8–12]) or obesity-specific HRQOL (i.e.,
Impact of Weight on Quality of Life-Lite [13]).

Even though HRQOL is acknowledged as an important
outcome of bariatric surgery beyond changes in weight, so-
matic comorbidities, and psychiatric disorders [14–16], there
is a lack of valid instruments that focus on aspects of HRQOL
that are particularly relevant post surgery, such as concerns
related to hanging skin, eating adjustment, dumping, or other
health issues [17–19]. This is surprising given the increasing
numbers of bariatric surgeries worldwide [20, 21]. Below, we
briefly summarize the questionnaires that are currently in use.

Very simple, time-economic instruments to globally assess
quality of life in bariatric surgery patients are the 6-item
Moorehead-Ardelt Quality of Life Questionnaire (MAQOL)
of the Bariatric Analysis and Reporting Outcome System
(BAROS) [22, 23] and the 12-item Bariatric Quality of Life
(BQL) index [24]. The Bariatric and Obesity-specific survey
(BOSS) [25] consists of 42 items across three generic dimen-
sions relevant to bariatric and non-bariatric patients
(incapacity, work and well-being, social functioning) and
three bariatric-specific domains (appearance and health, eating
patterns, and sexual health). These questionnaires are limited
by the lack of items concerning crucial postoperative aspects
of HRQOL (e.g., excess skin, dumping, non-normative eating
behavior).

Recently, researchers from Canada, UK, and USA validat-
ed the BODY-Q—an 138-item PRO measure—in weight loss
and body contouring patients [26]. This questionnaire was
primarily designed to address the potential impact of excess
skin after weight loss on appearance and HRQOL using liter-
ature review, interviews with bariatric surgery post-weight
loss body contouring patients, and input from experts [27,
28]. Applying Rasch Measurement Theory analysis, a subset
of items was selected which were distributed on 18 scales
across three broad domains: appearance (nine scales; e.g., ab-
domen, skin, scars, inner thighs), HRQOL (body image, phys-
ical, psychological, sexual, and social functioning), and expe-
rience of health care (four scales; e.g., medical team, office

staff). The BODY-Q is a comprehensive, psychometrically
sound instrument. However, it has a strong focus on body
contouring and is time-consuming due to the high number of
items. Furthermore, the application of its HRQOL domain to
bariatric surgery is clearly limited by the absence of any items
that relate to eating behavior, which is problematic given the
relevance of this topic prior and following surgery [29–31].

To address the lack of a comprehensive bariatric-specific
HRQOL measure, the purpose of the present study was to
develop and validate such an instrument following recom-
mendations for the assessment of HRQOL as a PRO outcome
[1, 2, 32]. The subject of item generationwas addressed within
a previous study [33]. The present article aimed to focus on
psychometric analyses to reduce the number of items and to
validate the new instrument entitled Quality of Life for
Obesity Surgery (QOLOS) Questionnaire in a sample includ-
ing preoperative and postoperative patients.

In order to evaluate convergent validity of the new instru-
ment, questionnaires assessing generic and obesity specific
quality of life were administered. Correlations between these
measures and the QOLOS were expected to be high, provid-
ing support for the convergent validity of the new instrument.
Furthermore, all patients completed questionnaires assessing
symptoms of anxiety, depression, and eating disorders.
Correlations between these self-ratings and psychological do-
mains of the QOLOS were assumed to be high given previous
reports on the link between diminished quality of life and
elevated psychopathology among bariatric surgery patients
[11, 34–36]. Past research showed improvements in
HRQOL following surgery [3, 4, 6–10, 16, 37, 38].
Accordingly, postoperative patients in comparison to preoper-
ative patients were expected to exhibit higher HRQOL as
measured with the QOLOS, providing support for discrimi-
nant validity.

Materials and Methods

Phase 1: Item Generation

As mentioned above, item generation was carried out within
an earlier study described in detail elsewhere [33]. The proce-
dure was based on open-ended interviews that took place from
October 2013 to December 2014. An interview guideline was
designed based on literature research and discussions with
experts who are working with bariatric surgery patients (e.g.,
operating surgeons, mental health professionals, nutritionists,
authors of the present article). The open-ended interviews
targeted the impact of obesity and bariatric surgery on various
aspects of everyday life from the patients’ perspective, includ-
ing their concerns with regard to somatic complaints and co-
morbidity, motility, hygiene, body image and appearance,
medication, eating, self-esteem, mood, social life,
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stigmatization, occupational functioning, partnership/family,
sexuality, etc. Following the concept of data saturation, inter-
views were conducted until no new relevant and important
information emerged. In total, 10 individual interviews with
postoperative patients and focus groups with another nine
postoperative patients were conducted. Patients for phase 1
were recruited within routine clinical assessments at the
Department of Psychosomatic Medicine of Hannover
Medical School and within self-help groups for bariatric sur-
gery. Inclusion criteria were age of 18 years or above and a
minimum duration of 6 months since surgery. Exclusion
criteria were insufficient German language skills, psychosis,
any developmental disorder, severe neurological disorders,
cognitive impairments, and dementia. Patients who participat-
ed in individual interviews received a reimbursement of 30 €,
and participants of the focus groups received 25 €.
Participation in the study was completely voluntary, and all
participants gave written informed consent. Phase 1 was ap-
proved by the ethics committee of Hannover Medical School
on April 24, 2013.

Qualitative content analysis of audio verbatim transcripts
of the interviews and focus groups was conducted supported
by MAXQDA© software resulting in 250 patient items, ap-
plying an inductive approach to development of categories
that was informed by theoretical considerations [39]. The im-
portance of every itemwas then rated on a 3-point Likert scale
(0 = not important, 1 = important, 2 = very important) by 51
preoperative patients, 50 postoperative patients (not included
in item generation), and 69 experts (e.g., operating surgeons,
mental health professionals, nutritionists, authors of the pres-
ent article). A total of 120 items with an average importance
rating of ≥ 1 were retained for further evaluation. Of those, 88
items targeted both preoperative and postoperative aspects
and were summarized in section 1 of the new measure, while
the remaining 32 items focused on postoperative concerns
only (section 2) [33].

Phase 2: Item Reduction and Psychometric Analyses

Psychometric analyses to reduce the number of items and the
validation of the new instrument were objectives of the pres-
ent investigation.

Participants

Data for the present study were collected between September
2015 and March 2016. The total sample included 220 preop-
erative and 219 postoperative patients (not included in phase
1). Inclusion criteria were 18 years of age or older, scheduled
bariatric surgery for the preoperative group, and any kind of
past bariatric surgery for the postoperative group. Exclusion
criteria were cognitive impairments, psychosis, dementia, and
insufficient German language skills.

Preoperative patients were recruited within routine preop-
erative mental health evaluations at Hannover Medical
School, and postoperative patients within routine surgical care
at Nordstadt Hospital Hannover (n = 178) or within self-help
groups for bariatric surgery (n = 41). A doctoral student (A.
O.), who was not involved in the psychiatric or surgical eval-
uation or in any other kind of clinical care, informed the pa-
tients about the study, asked them to participate, and collected
the data.

Participation in the study was completely voluntary. All
participants received a compensation of 10 €. Written in-
formed consent was obtained from all patients according to
procedures approved by the institutional ethics committee of
HannoverMedical School on August 27, 2015. The study was
registered as a clinical trial in the German Clinical Trials
Register (trial registration DRKS00009901).

Assessment

Information on sociodemographic variables, weight, and
height was self-reported. Patients further completed a ques-
tionnaire package that included the self-rating instruments de-
scribed below.

First, the generated QOLOS items were administered. The
initial 120-item QOLOS version started with the instruction:
BBelow are several statements referring to your health-related
quality of life before and after bariatric surgery. Please read all
statements carefully and then choose among the five answer
options the one that most applies to you regarding the past 4
weeks.^ The following instruction was placed after item 88
(before section 2 of the questionnaire):BPlease answer the fol-
lowing questions only if you have already undergone bariatric
surgery.^ The last three items of section 2 (items 118 to 120)
referred to symptoms of dumping and were introduced by the
instruction: BThe following three questions refer to ‘dumping’
which is the term for various physical symptoms that can
appear after eating foods high in sugar. These symptoms in-
clude sweating, nausea, vomiting, diarrhea, dizziness, rapid
heartbeat, weakness, restlessness, shaking.’^.

The 88 items of section 1 and the 32 items of section 2 were
each displayed in a random order and the response format was
consistent for each item using a 5-point Likert scale
(1 = completely true, 2 = mostly true, 3 = neither true nor
not true, 4 = mostly not true, 5 = completely not true).
Twelve items were reversed coded. For all other items, higher
scores indicated better quality of life.

As mentioned above, the first section of the QOLOS
consisted of items referring to aspects that are relevant for both
preoperative and postoperative patients, while section 2
contained items only relevant for postoperative patients [33].
Accordingly, section 1 was answered by all patients (preoper-
ative and postoperative patients), while section 2 was filled
out by postoperative patients only.
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Generic HRQOL was measured using the German version
of the 12-Item Short Form Health Survey (SF-12) [40]. Two
summary measures were computed based on population
norms: the Physical Component Summary (PCS) and the
Mental Component Summary (MCS) score. Higher PCS/
MCS scores indicate higher self-perceived physical/mental
quality of life. Cronbach’s α for the components were not
calculated due to the differential weighting of the items.

The 31-item German translation of the Impact of Weight on
Quality of Life-Lite (IWQOL) [13, 41–43] was administered
to assess HRQOL related to obesity. The instrument consists
of the following five domains: physical functioning (11 items,
α = 0.94 in current study), self-esteem (7 items, α = 0.97),
sexual life (4 items, α = 0.94), public distress (5 items,
α = 0.95), and work (4 items, α = 0.89). Responses are rated
on a 5-point Likert scale (1 = never true, 5 = always true), with
higher scores indicating better quality of life.

The Moorehead-Ardelt Quality of Life Questionnaire
(MAQOL) of the BAROS [23] was used as an instrument
assessing quality of life in patients who have undergone treat-
ment for obesity (see above). Higher scores indicate better
quality of life. Cronbach’s α in the current study was
α = 0.89).

The mean total score of the German version of the Eating
Disorder Examination-Questionnaire (EDE-Q) [44] was used
to assess eating disorder symptoms. A mean global score can
be calculated including 23 items (α = 0.89 in current study).
Higher scores indicate more eating disturbances.

Psychopathology was assessed using the German version
of the Hospital Anxiety and Depression Scale (HADS) [45].
This questionnaire does not include items referring to symp-
toms that may have a physical cause and is therefore consid-
ered to be unbiased by somatic conditions. The HADS con-
sists of two 7-item subscales: one for anxiety (α = 0.83 in
current study) and one for depressive symptoms (α = 0.88 in
current study). Higher HADS scores indicate more
psychopathology.

Statistical Analyses

All analyses were conducted using SPSS version 19.0 and
Mplus version 7.11. The preoperative and postoperative sam-
ples were randomly divided into equal groups and assigned to
the Development and Validation subsamples. Scale structure
for the section 1 QOLOSwas established on the Development
subsample using exploratory factor analysis (EFA) with prin-
cipal axis extraction and ProMax oblique rotation. In principal
axis extraction, the diagonal of the correlation matrix among
indicator variables contains a communality estimate for each
variable which represents the proportion of variance in each
variable which is accounted for by other variables in the mod-
el. Thus, principal axis extraction in EFA assumes that each
indicator variable provides information about a latent

dimension, but may also be influenced by other sources of
error. Given the assumption that the factors of the QOLOS
represent broad latent dimensions and not merely linear com-
binations of the specific indicator variables, principal axis ex-
traction best matched the measurement model.

As the different dimensions of quality of life were assumed
to be correlated at least to some extent, ProMax oblique rota-
tion was used because this method allows for correlations
among factors.

An iterative process was used to identify items that loaded
strongly (> 0.40) on a primary factor with minimal cross-
loadings (< 0.30) on other factors. The number of factors
was established using eigenvalues from the SCREE plot, clin-
ical interpretation of the factor content, and Horn’s parallel
analysis [46]. The resultant scale structure was evaluated in
the Validation sample using confirmatory factor analysis
(CFA). Models were estimated with weighted least squares
with mean and variance adjustment (WLSMV) for ordered
categorical items. The use of WLSMV in confirmatory factor
analysis is appropriate for ordered categorical items. This is
particularly justified when the number of response choices is
limited (5-point scale) and the distributions are not normally
distributed. Model fit was evaluated based upon RMSEA
≤ 0.05, CFI ≥ 0.95, and TLI ≥ 0.95. Two models were evalu-
ated: (1) a correlated factors model with items assigned to
specific scales (based upon EFA results) and scales allowed
to correlate freely; and (2) a higher-order model with items
assigned to specific scales and scales contributing to a higher-
order factor.

A score for the QOLOS scales was only calculated when a
valid response was provided on at least two thirds of the items
on that scale. For example, on a scale with six items, a valid
response was required on at least four items. QOLOS scale
scores represented the average of the valid responses on that
scale. The QOLOS Total Score for section 1 was only calcu-
lated when a valid response was provided on at least 27 of the
36 items (75%), and for section 2 when the valid response was
available on at least 15 of 20 (75%) items. The QOLOS Total
Scores for section 1 and 2 represented the average of all valid
responses on the questionnaire section 1 and 2.

All scores range from 1 (worst) to 5 (best). The internal
consistency of the section 1 QOLOS subscale scores and the
total score were evaluated using Cronbach’s alpha.
Correlations between section 1 QOLOS scores and collateral
measures were used to evaluate validity. Construct validity
was further assessed using the known-groups method [47]
comparing the section 1 QOLOS scores between preoperative
and postoperative patients (t tests).

Given the smaller sample size of the postoperative sample
(N = 219), the scale structure of the section 2 QOLOS was
evaluated using the full postoperative sample without splitting
into Development and Validation subsamples. EFA analyses
were conducted following the same procedures described
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above. CFA was performed using the postoperative sample
only to evaluate the use of a higher-order factor. Comparable
procedures to those described were used to evaluate the inter-
nal consistency and convergent validity of the Post-Operative
QOLOS subscale scores and the total score.

The statistical significance level for all tests was set at α of
p < .01 in order to correct for family-wise error.

Results

Descriptive Characteristics

Sociodemographic characteristics and BMI, alongwith scores on
collateral measures, are presented in Table 1. Surgeries in the
postoperative sample included sleeve gastrectomy (n= 144), gas-
tric bypass (n = 53), gastric band (n = 21), and one other proce-
dure. The average time since bariatric surgery in the postopera-
tive group was 25.23 months (SD = 31.69, range 0.75–200,
median = 14.00, IQR = 23), and the mean weight loss was
32.8% (SD = 11.61, range 6.19–61.82, median = 32.60,
IQR = 16.21). Thirty-one out of the 219 postoperative patients
(14.2%) had previously undergone body contouring surgery.
Time since body contouring surgery ranged between 3 weeks
and 53months (mean = 19.75months, SD= 18.99, median = 20,
IQR = 31.25).

Missing Data

Among the items from the section 1 QOLOS, 76 out of the 88
items (86.4%) had missing data rates ≤ 2.0%. Highest missing
item responses emerged for two items that referred to patients’
children (10.9% missing: BWith regard to my lifestyle, I am
not a good model for my children^; 13.9% missing: BBecause
of my look, my children experience difficulties^). Among the
32 postoperative items, missing data rate for 29 items was
≤ 0.7%, and for the remaining 3 items ≤3.0%.

Section 1 QOLOS

EFA analyses in the Development subsample resulted in the
identification of seven factors utilizing 36 items. Neither the
pattern of factor loadings nor the results from Horn’s parallel
analysis supported a smaller number of factors. Factor loadings
are presented in Table 2. Factors were labeled as follows: (1)
eating disturbances (nine items); (2) physical functioning (seven
items); (3) body satisfaction (six items); (4) family support
(three items); (5) social discrimination (four items); (6) positive
activities (four items); and (7) partnership (three items). CFA
analysis in the Validation subsample indicated good fit for both
the correlated factors (RMSEA = 0.05; CFI = 0.97; TLI = 0.97)
and the higher-order (RMSEA = 0.04; CFI = 0.97; TLI = 0.97)
models.

In the total sample, missing item responses per subscale
were ≤ 0.6% for eating disturbances, physical functioning,
body satisfaction, family support, and positive activities and
2.5% for social discrimination. The highest missing rate was
found for the subscale Partnership with 5.9%. Subsequent
analyses revealed differences in response rates between pa-
tients with vs. without partner, particularly for the item BI
experience enough support in my partnership,^ which was
not answered by 21.1% of patients without a partner compared
to 0.3% of those living in a partnership. The item BIt bothers
me not to have a steady partner^was not answered by 2.3% of
patients without a partner and by 9.7% of those with a partner.
No differences were found with respect to the item BBecause
of my looks, I have difficulty finding a partner^ (missing rates
3.1 vs. 3.9% for patients with a partner and those without a
partner, respectively).

Internal consistency coefficients for section 1 QOLOS sub-
scale scores and the total score were as follows: eating distur-
bances α = 0.92; physical functioning α = 0.87; body satisfac-
tion α = 0.90; family support α = 0.84; social discrimination
α = 0.80; positive activities α = 0.85; partnership α = 0.78; and
general QOLOS total α = 0.95. Correlations between the sec-
tion 1 QOLOS subscales ranged from 0.20 to 0.70. Section 1
QOLOS subscales and total scores are presented in Table 3 for
the preoperative and postoperative groups. As expected, the
postoperative group had significantly higher scores (i.e., better
HRQOL) on all section 1 QOLOS scales, with the exception of

Table 1 Sample characteristics

Characteristic Sample

Preoperative
(N = 220)

Postoperative
(N = 219)

Female (n, %) 159 (72.3) 170 (77.6)

Age, years (mean, SD) 40.51 (11.24) 43.71 (10.82)

German nationality (n, %) 189 (85.9) 198 (90.4)

No partner (n, %) 57 (26.0) 71 (32.4)

No children (n, %) 83 (37.7) 95 (43.4)

BMI, kg/m2 (mean, SD) 48.12 (7.37) 35.28 (8.33)

IWQOL-Lite Total (mean, SD) 33.70 (18.61) 76.84 (24.26)

SF-12 PCS (mean, SD) 32.55 (9.34) 48.40 (10.15)

SF-12 MCS (mean, SD) 39.5 (12.10) 46.3 (12.30)

HADSDepression (mean, SD) 9.09 (4.62) 3.52 (4.30)

HADS Anxiety (mean, SD) 8.34 (4.33) 5.82 (4.31)

MAQOL (mean, SD) −0.48 (1.28) 1.38 (1.35)

EDE-Q Global (mean, SD) 3.31 (0.98) 1.96 (1.34)

BMI body mass index, IWQOL-Lite Impact ofWeight on Quality of Life-
Lite, SF-12 12-Item Short FormHealth Survey,PCS Physical Component
Summary, MCS Mental Component Summary, HADS Hospital Anxiety
and Depression Scale, MAQOL Moorehead-Ardelt Quality of Life
Questionnaire, EDE-Q Eating Disorder Examination-Questionnaire
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Table 2 Exploratory factor loadings for the section 1 QOLOS in the development sample (N = 220)

Item F1 F2 F3 F4 F5 F6 F7
Eating
disturbances

Physical
functioning

Body
satisfaction

Family
support

Social
discrimination

Positive
activities

Partnership

I often eat in secret 0.85 − 0.02 − 0.02 − 0.09 0.01 0.03 − 0.10

I often lose control over my eating behavior 0.80 0.20 0.04 0.10 − 0.12 − 0.00 − 0.03

When I have problems or stress, I eat too much 0.80 − 0.08 − 0.04 − 0.11 0.09 − 0.04 − 0.04

Occasionally I eat much more than is normal for me
over a short time period

0.79 0.23 0.06 0.06 − 0.10 0.05 − 0.10

The only thing that comforts me is food 0.79 − 0.13 − 0.05 − 0.07 0.09 − 0.06 0.05

I often continue eating even though my stomach
feels full

0.77 − 0.04 0.16 0.08 − 0.02 0.12 0.14

I almost always eat small snacks 0.65 − 0.07 − 0.08 0.03 − 0.06 − 0.08 0.02

I am always afraid that I will not be full 0.60 − 0.08 − 0.04 − 0.01 0.13 − 0.04 0.07

My thoughts always revolve around the topics of
eating and weight

0.49 − 0.08 0.30 0.07 0.04 − 0.11 0.04

Because of my pain, I am not productive enough −0.04 0.74 0.04 − 0.05 0.03 − 0.06 0.09

My pain limits me in many activities −0.04 0.74 0.04 − 0.05 0.03 − 0.06 0.09

My physical illnesses limit me in my daily life 0.03 0.71 0.19 − 0.07 − 0.13 0.06 − 0.03

I have difficulties with personal hygiene 0.03 0.69 0.02 0.10 0.18 0.06 0.09

I am dependent on help in managing my household −0.13 0.66 − 0.06 − 0.03 0.02 − 0.07 − 0.05

I can get up from the floor or from a seat without any
problems

−0.15 − 0.44 − 0.09 0.04 0.01 0.23 0.07

I can get dressed and undressed by myself without
any problems

0.08 − 0.42 0.13 − 0.08 − 0.06 0.13 0.03

I am ashamed of my body −0.02 0.03 0.88 0.07 0.02 0.02 0.11

I feel uncomfortable showing my body 0.08 − 0.06 0.81 − 0.05 − 0.14 − 0.00 − 0.02

I am not satisfied with how I look 0.08 − 0.06 0.81 − 0.05 − 0.14 − 0.00 − 0.02

Because of my fear of looks or comments from
others, I avoid many activities

0.15 0.05 0.65 0.01 0.07 − 0.06 − 0.03

I do not accept my body 0.12 0.02 0.66 − 0.11 0.03 − 0.07 0.03

I am comfortable in my body 0.02 − 0.14 − 0.63 0.02 − 0.05 0.07 0.12

I experience enough appreciation from my family 0.08 0.01 − 0.12 0.82 − 0.07 − 0.03 0.06

I experience enough support from my family −0.05 0.00 0.07 0.78 − 0.03 0.03 − 0.03

I feel loved by my family −0.02 − 0.02 − 0.04 0.78 0.03 − 0.01 − 0.06

Because of how I look, I cannot find a job −0.09 0.02 − 0.07 − 0.00 0.71 − 0.00 − 0.01

My looks impede my professional development 0.08 0.12 0.08 − 0.03 0.69 − 0.02 − 0.05

Because of my looks, I have many disadvantages in
my daily life

−0.01 0.15 0.29 0.03 0.56 − 0.06 0.00

I am worried about my financial situation 0.09 0.08 −0.08 −0.06 0.55 0.05 0.05

I have enough positive activities in my daily life 0.03 − 0.07 − 0.13 0.00 0.08 0.76 − 0.07

I have enough energy to be able to manage my daily
life

− 0.05 − 0.29 − 0.02 − 0.03 − 0.04 0.65 0.10

I feel that I participate actively in life 0.0 − 0.20 − 0.19 − 0.01 − 0.07 0.63 − 0.01

I can enjoy eating. − 0.14 − 0.03 0.11 − 0.00 − 0.07 0.57 − 0.09

It bothers me not to have a steady partner − 0.01 0.12 − 0.09 − 0.03 0.02 0.04 0.89

Because of my looks, I have difficulty finding a
partner

0.01 − 0.14 0.15 0.06 0.10 − 0.06 0.77

I experience enough support in my partnership − 0.04 − 0.05 0.07 0.17 0.21 0.25 − 0.43

Note. Items were translated into American English by a licensed translator (Translaw, Oxford, UK). The translated version was verified by the second
author (R.D.C.) who is a native speaker and a researcher on bariatric surgery and HRQOL assessments

QOLOS Quality of Life for Obesity Surgery Questionnaire
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the Partnership subscale. Men and women did not differ in the
General QOLOS total score or in subscales scores.

Correlations between the section 1 QOLOS scores and collat-
eral measures are presented in Table 4. All correlations are sig-
nificant (p < .001). Notable findings are the strong correlations

between the section 1 QOLOSEating Disturbances scale and the
EDE-Q Global score (r = −.60), the section 1 QOLOS Physical
Functioning and the IWQOL Physical Functioning (r = .85) and
the SF-12 PCS (r = .82) scales, between the section 1 QOLOS
Body Satisfaction scale and the IWQOL Self-Esteem scale
(r = .86), between the section 1 QOLOS Social Discrimination
scale and the IWQOL Public Distress (r = .67) and Work
(r = .73) scales, and between the section 1 QOLOS Positive
Activities scale and the HADS Depression subscale (r = −.74).

Section 2 QOLOS

EFA analyses in the full postoperative sample resulted in the
identification of four factors utilizing 20 items. Horn’s parallel
analysis supported the four-factor solution. Factor loadings
are presented in Table 5. Factors were labeled as follows: (1)
excess skin (eight items); (2) eating adjustment (five items);
(3) dumping (three items); and (4) satisfaction with surgery
(four items). CFA analysis in the same sample indicated good
fit for the higher-order model (RMSEA = 0.05; CFI = 0.98;
TLI = 0.98).

Missing item responses per subscale were 0.3% for excess
skin, 0.1% for eating adjustment, 2.7% for dumping, and 0.1%
for satisfaction with surgery. Internal consistency coefficients for
the section 2 QOLOS subscales and the total score were as fol-
lows: excess skinα = 0.93; eating adjustmentα = 0.79; dumping
α = 0.89; satisfaction with surgery α = 0.72; and section 2
QOLOS total α = 0.87. Correlations between the section 2

Table 3 Section 1 QOLOS subscale scores and total score in
preoperative and postoperative patients

Scale Group Significance

Preoperative
(N = 220)

Postoperative
(N = 219)

Eating disturbances
(mean, SD)

3.01 (0.94) 4.09 (0.90) t437 = −12.33,
p < .001

Physical functioning
(mean, SD)

2.70 (0.88) 4.04 (0.85) t437 = −16.15,
p < .001

Body satisfaction
(mean, SD)

1.82 (0.76) 3.39 (1.07) t437 = −17.67,
p < .001

Family support
(mean, SD)

3.88 (1.05) 4.15 (1.02) t436 = −2.79,
p = .005

Social discrimination
(mean, SD)

2.96 (1.07) 3.98 (0.97) t423 = −10.33,
p < .001

Positive activities
(mean, SD)

2.85 (0.84) 3.90 (0.97) t437 = −12.10,
p < .001

Partnership
(mean, SD)

3.78 (1.29) 4.06 (1.17) t427 = −2.32,
p = .021

Section 1 QOLOS total
(mean, SD)

2.86 (0.58) 3.93 (0.72) t437 = −17.28,
p < .001

QOLOS Quality of Life for Obesity Surgery Questionnaire

Table 4 Correlations between the section 1 QOLOS subscale scores and the total score and collateral measures in the total sample (N = 439)

Measure Section 1 QOLOS Score

Eating
disturbances

Physical
functioning

Body
satisfaction

Family
support

Social
discrimination

Positive
activities

Partnership Total

IWQOL Physical Function .56 .85 .74 .29 .60 .68 .19 .81

IWQOL Self-Esteem .61 .66 .86 .37 .66 .68 .28 .83

IWQOL Sexual Life .48 .62 .68 .28 .51 .58 .24 .69

IWQOL Public Distress .53 .67 .70 .28 .67 .59 .26 .75

IWQOLWork .47 .76 .67 .33 .73 .67 .24 .77

IWQOLTotal .61 .82 .83 .34 .70 .73 .26 .87

SF-12 PCS .38 .82 .62 .25 .49 .62 .13 .68

SF-12 MCS .43 .47 .51 .34 .46 .60 .25 .59

MAQOLTotal .59 .74 .77 .41 .66 .79 .29 .85

HADS Depression − .56 − .68 − .68 − .39 − .59 − .74 − .28 − .78

HADS Anxiety − .49 − .46 − .51 − .28 − .49 − .54 − .21 − .59

EDE-Q Global − .60 − .50 − .67 − .26 − .52 − .54 − .25 − .69

BMI − .38 − .59 − .54 − .18 − .52 − .45 − .14 − .58

All correlations significant (p < .001)

QOLOS Quality of Life for Obesity Surgery Questionnaire, BMI Body Mass Index, IWQOL-Lite Impact of Weight on Quality of Life-Lite, SF-12 12-
Item Short Form Health Survey, PCS Physical Component Summary, MCS Mental Component Summary, HADS Hospital Anxiety and Depression
Scale, MAQOLMoorehead-Ardelt Quality of Life Questionnaire, EDE-Q Eating Disorder Examination-Questionnaire
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QOLOS subscales ranged from 0.11 to 0.44. Mean (SD) scores
on the section 2 QOLOS subscales and the total scale were as
follows: excess skin 3.38 (1.15); eating adjustment 4.14 (0.87);
dumping 4.19 (1.05); satisfaction with surgery 4.44 (0.68); and
total 3.90 (0.67). Dumping subscale scores did not differ by
surgery type (F(2, 201) = 0.52, p = .59). Similarly, no differences
by surgery type were found for the other subscales (p ≥ .102). No
gender differences were found with regard to the section 2
QOLOS total score or subscales.

Correlations of the section 2QOLOS scales with the section 1
QOLOS scales and collateral measures are presented in Table 6.
Notable findings include the strong correlation between the sec-
tion 2 QOLOS Excess Skin and the section 1 QOLOS Body
Satisfaction scales (r = .44), between the section 2 QOLOS
Eating Adjustment and the section 1 QOLOS Eating
Disturbances scales (r = .46), between the section 1 QOLOS
Dumping and the SF-MCS (r = .37), HADS Depression
(r = −.36) and HADS Anxiety scales (r = −.38), and the strong
correlation between the scores of the total scales of the section 2
QOLOS and the section 1 QOLOS (r = .60). Correlations be-
tween the section 2 QOLOS total scale and total scores of other
measures assessing HRQOL (i.e., IWQOL, SF-12 PCS, SF-12
MCS, MAQOL; Table 6) were significantly weaker than

correlations between the section 1 QOLOS total score and these
measures (Table 4) (z ≥ 2.49, p < .01).

Body mass index, percent weight loss, and time since sur-
gery were not related to the section 2 QOLOS total score.
Significant (p < .01), albeit weak, correlations were found
between the section 2 QOLOS Body Satisfaction scale and
BMI (r = −.19), percent weight loss (r = .21), and months
since surgery (r = −.19).

Discussion

The present study aimed at developing and evaluating a new
instrument to assess HRQOL prior to and following bariatric
surgery. Below, the results are discussed with regard to psy-
chometric properties and the additional value of the new
bariatric-specific questionnaire.

The findings of the factor analyses revealed a 7-factor solution
for the section 1 QOLOS with 36 items loading on the dimen-
sions eating disturbances, physical functioning, body satisfaction,
family support, social discrimination, positive activities, and part-
nership. Internal consistencies of the total scale and the subscales

Table 5 Exploratory factor loadings for the section 2 QOLOS in the postoperative sample (N = 219)

Item F1 F2 F3 F4
Excess skin Eating

adjustment
Dumping Satisfaction

with surgery

Because of my hanging skin, I am limited in sports activities 0.85 − 0.08 0.02 0.05

I do not like it when anyone sees how much my skin is sagging 0.84 0.00 − 0.05 − 0.07

Because of my hanging skin, I am limited in my daily life 0.83 − 0.01 0.02 0.09

Because of my hanging skin, I experience pain 0.81 0.02 − 0.01 0.11

Because of my hanging skin, I feel ugly 0.79 0.07 0.05 − 0.13

I find my hanging skin very unattractive 0.78 − 0.08 − 0.02 − 0.19

Because of my hanging skin, I often have infections or sores on my body 0.69 − 0.03 0.03 0.10

Because of my hanging skin, I have difficulties with my personal hygiene 0.67 0.14 0.01 − 0.01

It bothers me that food sometimes Bgets stuck^ − 0.09 0.85 0.02 − 0.03

I sometimes eat foods that I know will very likely make me vomit afterwards − 0.02 0.63 0.10 − 0.03

Dietary restrictions are still difficult for me 0.09 0.61 − 0.11 0.15

I have difficulty chewing my food sufficiently − 0.01 0.59 0.02 − 0.12

It bothers me that food Bcomes back up^ after swallowing 0.07 0.58 − 0.04 0.07

Dumping limits me in my daily life − 0.01 0.02 0.87 0.04

I have difficulty coping with my dumping − 0.06 0.08 0.87 − 0.02

When I experience dumping, I have a lot of pain 0.09 − 0.08 0.79 0.01

Since bariatric surgery, my health has gotten worse − 0.01 − 0.00 0.05 0.84

I regret that I had bariatric surgery done − 0.08 − 0.07 − 0.05 0.66

Because of complications due to bariatric surgery, I have health problems 0.10 0.10 − 0.01 0.42

I am satisfied with my weight loss so far 0.03 0.02 − 0.04 − 0.40

Note. Items were translated into American English by a licensed translator (Translaw, Oxford, United Kingdom). The translated version was verified by
the second author (R.D.C.) who is a native speaker and a researcher on bariatric surgery and HRQOL assessments

QOLOS Quality of Life for Obesity Surgery Questionnaire
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were good to excellent. The high correlations between the total
score of the section 1 QOLOS and other HRQOL measures
support the convergent validity of this part of the new instrument
(.59 ≤ r ≤ .87). With respect to the subscales, the section 1
QOLOS Physical Functioning scale was highly correlated
(r ≥ .82) with subscales of other instruments that also target
physical functioning, particularly the IWQOL Physical
Functioning, and the SF-12 PCS (convergent validity), but
showed relatively low correlations (p < .50) with mental health
measures such as the SF-12 MCS and the HADS Anxiety (dis-
criminant validity). Convergent validity of the section 1 QOLOS
Eating Disturbances scale was supported by the strong correla-
tion with the EDE-Q Global score, which assesses eating disor-
der symptoms. In contrast, this scale was only weakly correlated
with the SF-12 PCS (discriminant validity). Furthermore, the
section 1 QOLOS Social Discrimination scale and the IWQOL
subscales Public Distress and Work were highly correlated. This

speaks for the convergent validity of the section 1QOLOSSocial
Discrimination scale that contains items referring to professional
development, finding a job, disadvantages in daily life because of
the perceived look, and financial problems [48–51]. The section
1 QOLOSBody Satisfaction scale was positively correlated with
the IWQOL Self-Esteem scale. This finding is in accordance
with prior studies concerning the link between body dissatisfac-
tion and low self-esteem [52–54]. The section 1 QOLOS total
scale showed a high inverse correlation with the HADS-
Depression subscale. This is in line with past reports on the
association between extreme obesity and mood disturbances
[55], elevated depression scores among bariatric surgery candi-
dates [11], and the predictive value of changes in depression
scores for postoperative HRQOL [8]. In the same vein, conver-
gent validity of the section 1 QOLOS Positive Activities scale
was supported by its negative correlation with the HADS
Depression subscale, given that loss of interest or reduced

Table 6 Correlations between
section 2 QOLOS scale scores,
section 1 QOLOS scale scores
and collateral measures in the
postoperative sample (N = 219)

Measure Section 2 QOLOS

Excess
skin

Eating
adjustment

Dumping Satisfaction
with surgery

Total

Section 1 QOLOS

Eating disturbances .22** .46** .29** .46** .45**

Physical functioning .35** .29** .28** .38** .47**

Body satisfaction .44** .36** .18* .36** .53**

Family support .19* .21* .19* .18* .28**

Social discrimination .34** .39** .17 .29** .46**

Positive activities .31** .39** .24** .43** .48**

Partnership .27** .13 .04 .17 .27**

Total .42** .46** .29** .47** .60**

IWQOL physical function .31** .36** .19* .32** .44**

IWQOL self-esteem .34** .41** .16 .30** .46**

IWQOL sexual life .22** .39** .16 .28** .37**

IWQOL public distress .24** .37** .10 .27** .37**

IWQOL work .26** .34** .19* .31** .40**

IWQOL total .33** .42** .18* .34** .47**

SF-12 PCS .29** .27** .26** .36** .42*

SF-12 MCS .26** .34** .37** .33** .44*

MAQOL total .32** .38** .29** .38** .48*

HADS depression − .27** − .34** − .36** − .41** − .45*

HADS anxiety − .24** − .39** − .38** − .34** − .44*

EDE-Q global − .25** − .37** − .16 − .23** − .37*

BMI − .12 − .17 .04 − .19* − .17

% Weight loss − .01 .14 − .11 .21* .06

Months since surgery .02 − .09 − .18 − .19* − .09

QOLOSQuality of Life for Obesity Surgery Questionnaire, BMI bodymass index, IWQOL-Lite Impact ofWeight
on Quality of Life-Lite, SF-12 12-Item Short Form Health Survey, PCS Physical Component Summary, MCS
Mental Component Summary, HADS Hospital Anxiety and Depression Scale, MAQOL Moorehead-Ardelt
Quality of Life Questionnaire, EDE-Q Eating Disorder Examination-Questionnaire

*p < .01; **p < .001
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pleasure in daily activities is one of the key symptoms of depres-
sive disorder [56]. The postoperative group reported significantly
higher scores (i.e., better HRQOL) on most section 1 QOLOS
scales than the preoperative group, which is in line with the
literature reporting improved HRQOL following surgery [3, 4,
6–10, 16, 37, 38]. In summary, these findings provide strong
support for the validity of the section 1 QOLOS.

Noteworthy is the relatively high missing response rate of
the section 1 QOLOS Partnership scale (5.9% in the total
sample), which was mostly attributable to the item BI experi-
ence enough support in my partnership.^ A reasonable per-
centage of patients not currently living in a partnership did not
provide any response to this item. This suggests a potential
limitation of the Partnership scale in its current form and the
need for further evaluation of this scale. With regard to the
abovementioned item, future studies may profit from adding a
specific instruction to increase the validity of this item (e.g.,
BPlease answer the next question only, if you have a partner. If
you do not have a partner, please go to question #X.^).
Furthermore, an instrument assessing relationship quality or
dyadic functioning should be used to investigate the validity
of this subscale considering the known association between
relationship functioning and individual well-being [57].

Item response rates for the section 2 QOLOS were relative-
ly high, with missing scale scores highest—albeit accept-
ably—for the Dumping subscale (2.5%). Factor analyses re-
sulted in a 20-item version with four specific postoperative
dimensions labeled as excess skin, eating adjustment, dump-
ing, and satisfaction with surgery. The section 2 QOLOS sub-
scales showed acceptable to excellent reliability. Discriminant
validity could be demonstrated by the lower correlations be-
tween the section 2 QOLOS total scale and other HRQOL
measures (almost all r < .50) compared to the correlations
between these measures and the section 1 QOLOS total scale,
suggesting that the second part of the new instrument covers
specific postoperative aspects that are not directly assessed by
other HRQOL measures (i.e., IWQOL, SF-12, MAQOL).

In terms of convergent validity, we found relatively strong
correlations between the section 2 QOLOS Dumping scale
and instruments assessing mental health or psychopathology.
Lower scores on the Dumping scale (indicating more prob-
lems with dumping) were notably related to lower generic
mental HRQOL (SF-MCS), and to elevated anxiety and de-
pressive symptoms (HADS). It is well known that late dump-
ing symptoms may include mental confusion, decreased con-
sciousness, fatigue, and difficulty to concentrate [58]. These
emotionally distressing complications of bariatric surgery can
lead to anxiety and dysphoria [59, 60]. Hence, lower postop-
erative HRQOL related to dumping symptoms may come
along with lower self-perceived mental health and more
psychopathology.

Dumping syndrome occurs mainly after gastric bypass
[61]. Therefore, lower scores on the Dumping subscale may

have been expected in gastric bypass patients. However, there
were no differences in Dumping subscale scores by surgery
type, which questions the construct validity of this subscale. In
order to avoid confusion, the three items concerning dumping
symptoms were preceded by a short explanation of dumping
(see BAssessment^ section), which might need revision given
that some patients most likely misunderstood the word dump-
ing. Furthermore, the relatively low number of gastric bypass
patients in our sample, or the possibility of dumping symp-
toms in sleeve gastrectomy patients [59], might have contrib-
uted to the lack of differences. Future studies using the
QOLOS should not only adopt the instruction but also include
a dumping-specific questionnaire (e.g., the Sigstad Clinical
Diagnostic Index [60]) to further investigate the validity of
the section 2 QOLOS Dumping scale.

As assumed, there was a close link between section 1 and
section 2 of the QOLOS. Strong correlations were found be-
tween scales pertaining to body image (section 2 QOLOS
Excess Skin and section 1 QOLOS Body Satisfaction scales)
or eating (section 2 QOLOS Eating Adjustment and section 1
QOLOS Eating Disturbances scales).

Interestingly, no significant association was found between
the section 2 QOLOS total score and BMI, percent weight
loss, and months since surgery. With respect to section 2
QOLOS subscales, the Satisfaction with surgery subscale
was negatively related to BMI and months since surgery,
and positively related to percent weight loss. However, these
correlations were very weak (r ≤ I .21I). The missing associ-
ation between section 2 QOLOS and weight-related variables
as well as time since surgery might be caused by the left-
skewed distribution of time since surgery in the current post-
operative sample (i.e., most patients received surgery within
the past 2 years). Future studies using the QOLOS should
include larger cohorts of more strictly defined postsurgical
timelines and patients undergoing different types of surgery.

The current study has several notable strengths. First, the
QOLOS was developed based upon feedback from patients, as
well as experts in the field, following international guidelines [1]
for the development of HRQOLmeasures. The newmultidimen-
sional instrument was designed to assess the impact of obesity
and bariatric surgery on daily life from the patients’ perspective,
covering a wide range of aspects that were rated as highly im-
portant by prebariatric and postbariatric surgery patients them-
selves and by experts in the field of bariatric surgery. The sample
size in the current study was sufficiently large to allow confirma-
tion of the factor structure of the section 1 QOLOS in an inde-
pendent sample, and the initial psychometric properties of the
QOLOS appear to be quite strong. The findings indicate that
the QOLOS provides additional value beyond other HRQOL
questionnaires that are generic (like the SF-12), extremely short
(like the MAQOL of the BAROS), not specifically designed for
bariatric surgery (like the IWQOL), rather developed for body
contouring patients (like the BODY-Q), or that miss important
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postoperative topics. In summary, the results indicate potential
clinical utility of theQOLOS for assessing the course of HRQOL
in bariatric surgery patients. Section 1 can be used pre and post
surgery and allows for comparisons. Following surgery, it can be
supplemented by section 2 that complements the assessment by
addressing specific postoperative domains that are of relevance
following surgery only (e.g., excess skin, postoperative non-
normative eating behavior, dumping syndrome). Clinicians and
researchers alike may benefit by having a comprehensive, time-
economic questionnaire that is made to assess HRQOL concerns
that are relevant prior and following bariatric surgery. The com-
bination of sections 1 and 2 could be useful as an outcome
measure in clinical research and as a tool to facilitate healthcare
providers’ and patients’ awareness for improvements and possi-
ble deteriorations following surgery. Hence, it appears that the
QOLOS may fill a gap in the field of bariatric surgery.

Nevertheless, the present findings should be considered in
light of several limitations. First, QOLOS data from the cur-
rent study were based upon the original German version.
While the QOLOS has been translated by a professional trans-
lator into American English, the psychometric properties of
this translated version have yet to be evaluated. The extent to
which the wording of some of the instructions and some of the
items may need revision remains an important open question
which should be considered in future studies. Second, data
from the current study are cross-sectional; the sensitivity to
change and the test-retest reliability of the QOLOS have not
been established. Also, divergent validity has not been thor-
oughly assessed. Third, due to sample size limitations, the
factor structure of the section 2 QOLOS has not yet been
confirmed in an independent sample. Fourth, the proportion
of bypass patients in the current postoperative sample was
relatively small and the majority of patients received surgery
within the previous 2 years, raising questions about the use of
the QOLOS to assess the long-term impact of bariatric sur-
gery. Finally, patients in the current study were recruited from
a single site in Germany, limiting our ability to generalize
these findings to other patient populations. These limitations
indicate future studies implementing the QOLOS. Cross-
cultural research projects using a longitudinal design are need-
ed to test the questionnaire in larger samples consisting of
patients undergoing different types of surgery.

Conclusion

Taken together, the QOLOS (which is available for the public
domain upon request from the first or last author) represents a
reliable and valid instrument that can be applied to assess
HRQOL in preoperative and postoperative patients. The as-
sumption that—with respect to bariatric surgery—the
QOLOS is superior to existing HRQOL instruments needs
further empirical verification.
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