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Summary

Background: The Bariatric Quality of Life Index (BQL) was created
and validated as a nine-factor model in 2005 for the measurement
of quality of life (QoL) in patients before and after bariatric sur-
gery. Even though the results were acceptable, the statistical
structure of the test was very unclear. Methods: A total of 466 pa-
tients were enrolled in an ongoing prospective longitudinal Ger-
man study. The assessment took place preoperatively and at 1, 3,
6, 9, and 12 months postoperatively. After that period, reevalua-
tions were done on a yearly basis. In addition to demographic
and clinical data, QoL data were collected using the BQL, the
Short Form 12 (SF-12v2), the Gastrointestinal Quality of Life Index
(GIQLl), and the Bariatric Analysis and Reporting Outcome Sys-
tem (BAROS; old version since the study started in 2001). Statisti-
cal parameters for contingency (Cronbach'’s o), construct and cri-
terion validity (Pearson’s r), and responsiveness (standardized ef-
fect sizes) were calculated. The data of the assessments
conducted preoperatively and after 6 and 12 months were used
for the validation. Results: The factor analysis and the screeplot
showed that a one-factor solution explained 45.37% of variance.
The selectivity of the items ranged between 0.61 and 0.85, and
Cronbach’s o was 0.898. The measurements showed similar ex-
cellent results with the analysis of all measurement points. Pear-
son’s test showed a good retest reliability (r=0.9). The correla-
tions with the SF-12 and the Moorehead-Ardelt | questionnaire
(MA-I) were significant, while the correlation with the GIQLI was
low. The results of the correlation with the excess weight loss
(EWL) (0.45 and 0.49) and the BMI (-0.38 and -0.47) were good.
Conclusion: The BQL is a valid instrument and should be pre-
ferred over generic questionnaires as it provides better respon-
siveness.
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Zusammenfassung

Hintergrund: Der Bariatric Quality of Life Index (BQL) wurde 2005
entwickelt und als Neun-Faktoren-Modell zur Erhebung der Le-
bensqualitat bei Patienten nach Adipositaschirurgie validiert. Trotz
der akzeptablen Ergebnisse blieb die statische Struktur unklar.
Methoden: 466 Patienten wurden im Rahmen einer prospektiven
longitudinalen deutschen Studie evaluiert. Die Erhebungen fan-
den praoperativ und postoperativ nach 1, 3, 6, 9 und 12 Monaten
statt. Danach wurden die Untersuchungen jahrlich fortgesetzt. Ne-
ben der Erfassung demographischer und klinischer Daten wurde
die Lebensqualitat mit 4 Fragebdgen erfasst: dem BQL, dem Short
Form 12 (SF-12v2), dem Gastrointestinalen Quality of Life Index
(GIQLI) und dem Bariatric Analysis and Reporting Outcome Sys-
tem (BAROS; alte Version genutzt, denn die Studie begann 2001).
Als statistische Parameter wurden die interne Konsistenz (Cron-
bachs o), die Konstrukt- und Kriteriumsvaliditat (Pearsons r) und
eine Varianzanalyse durchgefiihrt (standardisierte EffektgroRen).
Fir die Validierung wurden die Daten der Erhebungen praoperativ
und nach 6 und 12 Monaten verwendet. Ergebnisse: Die Faktore-
nanalyse und der Screeplot zeigten, dass eine Ein-Faktor-Losung
45,37% der Varianz erkléarte. Bei guter interner Konsistenz (Cron-
bachs o = 0,898) konnten Trennscharfen zwischen 0,61 und 0,85 er-
reicht werden. Die Berechnungen bei allen anderen Messzeitpunk-
ten ergaben ahnlich gute Ergebnisse. Die Testwiederholungsrelia-
bilitat war gut (r=0,9). Deutlich signifikant waren auch die
Korrelationen mit dem SF-12 und dem MA-I-Fragebogen des
BAROS, ebenso wie mit dem Excess Weight Loss (EWL) (0,45 und
0,49) und dem BMI (-0,38 und -0,47). Schlussfolgerung: Der BQL
ist ein valides Instrument zur Messung der spezifischen Lebens-
qualitat und sollte gegentiber unspezifischen Instrumenten auf-
grund seiner héheren Anderungssensitivitit bei der Anwendung
bei Patienten nach Adipositaschirurgie bevorzugt werden.
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Introduction

The evaluation of quality of life (QoL) has gained more and more
importance not only after bariatric procedures but also after meta-
bolic procedures [1-3]. In 2005, the Bariatric Quality of Life Index
(BQL) was created and tested on validity in a single center study
[4] following the recommendations of statistical analysis [S] and
the needs of bariatric surgeons [6)].

The BQL was described as a valid instrument ready for use as a
nine-factor model, including medical data on comorbidities, side
effects, and medications. As the statistical findings had suggested
the need of further investigation, the present study was conducted
in order to reevaluate the data with higher numbers of patients.
The clear advantages of the BQL are its short and easy design and
its easy evaluation which provides a high degree of explanation of
variance. Furthermore, it can also be applied before surgery, so
that longitudinal comparative studies between different groups of
patients and/or different types of surgery can easily be performed
[7,8].

According to the current standards of validation studies [5], we re-
port on contingency, construct and criterion validity, and respon-
siveness.

Material and Methods

Study Design

The data were collected in an ongoing prospective longitudinal survey exe-
cuted in a single center in Germany. All patients underwent standardized
presurgical evaluation and all procedures were performed laparoscopically.
Evaluation took place 1 day prior to surgery, after 1, 3, 6, 9, and 12 months,
and then at yearly intervals. 3 standardized surgical procedures were evalu-
ated, namely gastric banding, Roux-en-Y gastric bypass, and BPD-Scopi-
naro.

Sociodemographic (sex and age) and clinical data (current weight, height,
metabolic, pulmonary, cardiovascular, or other comorbidities) were evalu-
ated with the 16-item Non-Quality of Life (NQoL) scale of the BQL. The
16-item scale (NQoL) data and the 14-item scale (QoL) data were treated
completely separately.

Questionnaires

For comparative purposes, we administered 4 questionnaires to all patients:
the BQL, the Short Form 12 (SF-12v2; short form of the SF-36), the Gastro-
intestinal Quality of Life Index (GIQLI) and the Bariatric Reporting and
Outcome System (BAROS). The old version of the BAROS with the 5-point
Likert scale MA-I-QoL questionnaire was used, since the study was started
in 2001 and the new version was not available at that time.

The BQL consists of a NQoL subscale, which detects comorbidities, side-ef-
fects, and medication intake, and a QoL subscale including 14 items with a 5-
point Likert scale ranging from 0-5 points.

Statistical Validation

Firstly, the structure of the test was assessed by using the factor analysis, fol-
lowing the rules of Kaiser Guttman, and using the screeplot to define the fac-
tors and their explanation of the total variance. Cronbach’s o was calculated
for contingency (or internal consistency). Contingency describes how well
the different items of a questionnaire describe the same psychometric con-
struct. For comparison, contingency was also measured for the other ques-
tionnaires.
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Secondly, we studied the construct validity, which describes the extent to
which a measure is related to other similar instruments [9, 10]. This study
used Pearson’s coefficient r to quantify the correlation between the BQL,
the SF-12v2, the GIQLI, and the MA-I (QoL scale of the BAROS). Pear-
son’s r ranges between —1 and 1, and coefficients > 0.6 or 0.8 indicate good or
very good correlation, respectively.

Criterion validity was evaluated by analyzing the correlation between the
BQL, the BMI, and the excess weight loss (EWL) by using Pearson’s r. Cri-
terion validity indicates whether an instrument is correlated to a relevant ex-
ternal outcome variable [9], such as the degree of obesity.

Finally, sensitivity to change (or responsiveness) was studied. Instruments
with a high responsiveness are able to detect even small changes over time
or small differences between different groups [11]. If this standardized effect
size reaches values >0.8 (regardless of plus or minus sign), this indicates
good sensitivity to change. In addition, standardized effect sizes were also
calculated from the difference between postoperative and preoperative pa-
tients divided by the standard deviation of the preoperative patients.

Results

Patients

The sample consisted of 446 patients, who underwent bariatric sur-
gery between 2001 and 2005. All procedures were performed in a
single German center according to the rules of the International
Federation for Surgery in Obesity and Metabolic Disorders (IFSO)
and the European Association for Endoscopic Surgery (EAES).
Although the groups did not show differences regarding age and
sex, the BMI was significantly different between the types of sur-
gery (table 1). Mean age was 38.35 years (SD £ 10.02), the mean
BMI was 45.15 kg/m* (SD +7.92), and 80.9% of the patients were
female. According to the chi-value of 2.61, there was no preference
for any type of surgery by the gender of the patients (table 1).

Factor Analysis

Factor analysis was performed regarding the Eigenvalues >1. With
regard to the presurgical data, 4 factors were found (table 2) which
showed a strong decrease in the screeplot (fig. 1). Therefore, a
one-factor solution had to be chosen, although a four-factor model
would have been preferred.

Regarding the results of the factor analysis, the item analysis
showed that item 4 had to be removed when calculating on one-
factor (table 3). Cronbach’s o increased up to 0.898 after removal
of item 4.

Contingency

With this item structure, contingency was measured at 3 assess-
ment points: preoperatively, after 6, and after 12 months by calcu-
lating Cronbach’s o value (table 4).

Sensitivity to Change

Sensitivity to change was measured by calculating the correlations
between the results of the BQL at different points in time with the
preoperative data. Correlation decreased with time, demonstrating
a strong sensitivity to change (table 5).
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Table 1. Patients’ characteristics and type of surgery

Table 4. Contigency of the BQL at different points in time

Gastric Gastric BPD- Total p
Banding  Bypass Scopinaro
Patients,n 94 293 59 446 -
Female 80 237 44 361
Male 14 56 15 85

Age, years, 38.6+11.6

mean = SD

3827+9.5 3832+£9.84 3835+100 0.16

BMI, kg/m?, 44.57£8.06 483+75 51.06+825 4415+7.92 <0.001

mean = SD

Table 2. Factor analysis

Factor Eigenvalue Variance, % Total variance, %
1 5.99 4.8 2.8
2 1.29 9.2 52.0
3 1.16 8.3 60.3
4 1.01 72 67.5
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Fig. 1. Screeplot.

Table 3. Item analysis

Component number

Variable Factor 1
BQ_0_1 0.45194
BQ_0_2 0.41637
BQ_0_3 0.68278
BQ_0_4 0.35028
BQ_0_5 0.67742
BQ_0_6 0.71868
BQ_0_7 0.71241
BQ_0_8 0.67829
BQ_0_9 0.60970
BQ_0_10 0.74771
BQ_0_11a 0.72547
BQ_0_11b 0.73566
BQ_0_11c¢ 0.75996
BQ_0_12 0.71332

Validation of Adapted Bariatric Quality
of Life Index (BQL) in a Prospective Study
in 446 Bariatric Patients as 1-Factor Model

Eigenvalue Communality Cronbach’s o n
t0 5.89 45.3 0.89 159
t6 6.65 51.2 0.92 287
t12 7.29 56.1 0.93 231

t0: Before surgery; t6, t12: 6, 12 months after surgery, respectively.

Table 5. Sensitivity to change of the BQL (Pearson’s r)

BQL (t1) BQL (t6) BQL (t12)
BOL (10) 0.62 0.479 0.3036
p <0.0001 <0.0001 <0.01

t0: Before surgery; t1, t6, t12: 1, 6, 12 months after surgery, respectively.

Table 6. Construct validity of the BQL for different assessment points

SF-12 GIQLI (MA-)BAROS
BOL (10) 0.77+% 0.32%% 0.76%%
BOL (16) 0.77%#% 0.61%% 0.77%%
BOL (112) 0.81%% 0.67+% 0.72%%

t0: Before surgery; t6, t12: 6, 12 months after surgery, respectively.
4 p <0.01.

Table 7. Correlation between BQL and BMI

BMI (10) BMI (16) BMI (112)
BOL (10) -0.12 -0.13 -0.04
BOL (i6) -0.11 -0.38 037
BOL (112) -0.06 -0.36 047

t0: Before surgery; t6, t12: 6, 12 months after surgery, respectively.

Table 8. Correlation BQL and EWL in %

EWL (10) EWL (16) EWL (112)
BQL (t0) 0.00 0.11 0.82
BQL (16) 0.08 0.45 031
BQL (t12) 0.14 0.49 0.49

t0: Before surgery; t6, t12: 6, 12 months after surgery, respectively.

Construct Validity

The BQL scale correlated well with the SF-12 (r = 0.77-0.81) and
the MA-I (r=0.72-0.77). The correlation of the BQL and the
GIQLI was lower than the other correlations (r = 0.32-0.67), which
is clear evidence that these 2 questionnaires assess different as-
pects of QoL (table 6) when considering the fact that all correla-
tions were significant.

Criterion Validity

In the full patient sample, the BQL was correlated positively with
the EWL and negatively with the BMI over time (table 7, 8, fig. 2,
3).
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Fig. 2. BMI and BQL after 12 months.

Discussion

This study shows that the BQL has to be divided into a NQoL and
a QoL scale. The BQL-QoL scale is a valid instrument to assess
QoL in morbidly obese patients before or after bariatric surgery.
As the results were similarly good as the results of the MA-II vali-
dation study [12], the BQL can now be recommended for clinical
use. Moreover, our results on contingency (Cronbach’s o between
0.898 and 0.93) were better than those of the original validation
study, where values between 0.71 and 0.86 were found [4]. In addi-
tion to its psychometric characteristics, the BQL is easy and fast to
process and provides the surgeon with additional data which en-
able him to evaluate the current status of the patient quickly.

The results on construct validity clearly demonstrate that the BQL is
a disease-specific questionnaire, with even higher contingency (Cron-
bach’s o between 0.898 and 0.93) and construct validity (correlation
with the SF-12 between 0.77 and 0.81) than the MA-II (Cronbach’s
o = 0.84, and correlation with the SF-36 between 0.54 and 069) [12].
Our longitudinal analysis demonstrated the good overall sensitivity
to change of the BQL.

From the data on criterion validity it becomes clear that the benefit
of bariatric surgery affects the QoL by improving weight.
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Fig. 3. BOL and EWL after 12 months.

When comparing the BQL to the generic questionnaire SF-12v2
and the GIQLI, some differences but also similarities emerge. We
have shown that even the short form of the SF-36 [13] is a valuable
instrument for use in patients after bariatric surgery; although its
sensitivity to change and its correlation to disease-specific patterns
such as EWL and BMI are lower. Regarding the GIQLI, which
was developed for intestinal diseases [14], low correlations could
be shown, indicating that the GIQLI is able to assess the impact of
bariatric surgery side effects on the QoL, but does not cover the
physical and psychological effects of weight loss.

In conclusion, the BQL is a valid instrument to analyze QoL in
bariatric patients and is superior to other generic and specific ques-
tionnaires. Although it has been tested for validity in all statistical
approaches, it still holds opportunities for improvement. It is inte-
grated efficiently into the clinical process when applied to the pa-
tient, and it provides an easy way of data collection and measure-
ment.

The BQL questionnaire in its final form can be fully recommended
for clinical use. The complete questionnaire including the NQoL
scale and the tools for data collection are available for use from
the first author of this study. The BQL is available in English and
German without license fees.
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