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Abstract Background: Sleeve gastrectomy (SG) is widely applied. Few studies have evaluated patient-
reported abdominal symptoms after SG.
Objective: To evaluate the prevalence of chronic abdominal pain (CAP) and symptom characteris-
tics after SG.
Setting: Oslo University Hospital and Voss Hospital.
Methods: We performed a longitudinal prospective cohort study of patients operated on with SG at
two tertiary referral centers. For broad assessments of abdominal pain and symptoms, consultations
were performed and questionnaires retrieved before and 2 years after SG. The definition of CAP or
recurrent abdominal pain lasting for more than 3 months was sustained. Preoperative predictors of
CAP were explored.
Results: Of 249 patients at baseline, 207 (83.1%) had follow-up consultations. Mean preoperative
body mass index was 43.9 (6.0) kg/m®, and 181 patients (72.7%) were female. Total weight loss
was 31.9% (10.4%). CAP was reported in 32 of 223 patients (14.3%) before and in 50 of 186 patients
(26.9%) after SG (P =.002). All mean gastrointestinal symptoms rating scale questionnaire scores
increased after SG, and they were higher in patients with CAP. Symptoms of depression decreased
but were more prevalent in patients with CAP at follow-up. Most quality-of-life scores increased after
SG. However, patients with CAP had lower scores (except for physical functioning). Preoperative
bothersome Gastrointestinal Symptom Rating Scale reflux symptoms, study center, and younger
age seemed to predict CAP after SG.
Conclusion: The prevalence of patient-reported CAP increased after SG. Patients reporting CAP had
reduced quality-of-life scores. (Surg Obes Relat Dis 2021;l:1-11.) © 2021 American Society for
Bariatric Surgery. Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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Sleeve gastrectomy (SG) is a widely applied surgical pro-
cedure enabling significant weight loss, resolution of
obesity-related diseases, and improved quality of life [1].
However, bariatric surgery also has been associated with
adverse effects including abdominal pain and symptoms
that may influence long-term outcome [2].

High rates of abdominal pain after Roux-en-Y gastric
bypass (RYGB) have been reported [3,4]. A recent study
found an increase in the rate of self-experienced chronic
abdominal pain (CAP) from 12% before to 29% 2 years af-
ter RYGB [5]. Following SG, gastroesophageal reflux dis-
ease (GERD) has been reported at high rates [6,7]. Less
evidence is available regarding abdominal symptoms and
pain [8].

Shedding light on such patient-reported outcome mea-
sures after SG is relevant for both preoperative and postop-
erative consultations and guidance. With this aim, we
explored the prevalence of CAP before and 2 years after
SG. Secondarily, we evaluated abdominal symptoms, psy-
chological aspects, and quality of life.

Methods
Setting

We performed a prospective longitudinal cohort study at 2
institutions, both tertiary referral centers for bariatric sur-
gery annually operating on 200-300 and 200 patients,
respectively. At 1 of the study institutions, SG was the domi-
nant procedure used in most patients, although not in those
with severe GERD. At the other institution, SG was used
only for patients with no reflux symptoms or verified
GERD, with RYGB offered to those with reflux disease.

This study was approved by the Regional Committee for
Medical and Health Research Ethics and registered at
ClinicalTrials.gov. The STROBE (Strengthening the
Reporting of Observational Studies in Epidemiology)
guidelines for reporting observational studies were fol-
lowed. All participants provided written informed consent
for study participation.

Outcomes

The prevalence of patient-reported CAP 2 years after SG
was the primary outcome. CAP was defined as sustained or
recurrent abdominal pain lasting for more than 3 months [5].
Secondary outcomes included abdominal symptoms and
characteristics in general, quality of life, and potential pre-
operative predictors of CAP after SG.

Early complications were defined as complications occur-
ring within 30 days, and subsequent events were reported as
late complications. Serious complications were classified
according to the Clavien—Dindo algorithm (grade IIIb or
higher) [9].

Participants

Patients scheduled for SG were invited to study partici-
pation at preoperative consultations from November 2015
to May 2017. Follow-up consultations were performed
from November 2017 to August 2020. At inclusion and
at follow-up, the participants responded to a set of ques-
tionnaires, followed by consultations with a physician.
Study exclusion criteria were inability to understand the
spoken language and previous and redo bariatric
procedures.

Surgical procedure

SG was performed laparoscopically by mobilizing the
greater curvature up to the left crus. Gastric resection was per-
formed along a 30-32-Fr tube by using stapling devices. At 1
of the institutions, the staple line was inverted from the top to
the angulus of the stomach by absorbable sutures (3-0 V-lock,
Covidien, Inc., Mansfield, Massachusetts). Distally, the sta-
pling started about 4 cm proximal to the pylorus. At the other
institution, the stapling started about 2-3 cm from the pylo-
rus. At this institution, no reinforcement was used, but gastro-
pexy was performed in most patients [10].

Follow-up

Patients were discharged 1-2 days after surgery. Multivi-
tamins, iron, vitamin D, calcium, and vitamin B, were pre-
scribed. Oral ursodeoxycholic acid (Ursofalk; Dr. Falk
Pharma UK, Ltd., Buckinghamshire, England) was recom-
mended at the first institution for 6 months. Patients were
scheduled for routine follow-up at 68 weeks after surgery
and then at 6 months and 1, 2, and 5 years.

Questionnaires

A primary questionnaire was used to evaluate CAP [5].
The inlet question was, “Are you experiencing long-term
or recurrent abdominal pain lasting for more than three
months?” If the participant answered “Yes,” he or she
was instructed to respond to the rest of the items. Pain
severity was graded along a numerical rating scale from
0 to 10 (0 = no pain; 10 = worst imaginable pain), with
cutoff values of mild (0-5), moderate (6-7), and severe
(8-10). Interference with sleep, daily activities, and work
was graded on the same numerical rating scale (0 = not
affected; 10 = completely affected) with the same cutoff
values [11].

Abdominal symptoms were evaluated with the Gastroin-
testinal Symptom Rating Scale (GSRS; 1-week recall),
which gives a total score and 5 syndrome scores (abdominal
pain, GERD, diarrhea, indigestion, and constipation syn-
drome). We used the mean value of >3 as a cutoff value
for bothersome symptoms [5,12]. The ROME III question-
naire was used to evaluate the prevalence of irritable bowel
syndrome symptoms [13]. The GERD questionnaire
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(GERDq) was used to predict GERD, with items resulting in
total scores between 0 and 18 and with total scores >9 hav-
ing the best sensitivity and specificity for predicting GERD
[14,15]. Aspects of bodily pain were assessed with the Brief
Pain Inventory (BPI) questionnaire, with 1 of the items
requesting patients to specify all areas of pain on a body
figure [16].

Psychosocial characteristics were evaluated by the Pain
Catastrophizing Scale (PCS) and the Hospital Anxiety and
Depression Scale (HADS). The PCS gives a total score
and 3 subscale scores of catastrophizing (i.e., rumination,
magnification, and helplessness). Cutoff values correspond-
ing to the 75th percentile were used to indicate clinically
relevant levels of catastrophizing [17]. Symptoms of anxiety
and depression were evaluated by the HADS. A subscore
of >8 was regarded as a symptom of anxiety and/or depres-
sion [18].

Quality of life was assessed by the Short Form 36, version
2 (SF-36v2, 4-week recall; National Center for Interprofes-
sional Practice and Education, Minneapolis, Minnesota).
Sums of all SF-36v2 items within each of the 8 domains
were transformed into a 0-100 scale (0 = maximum
disability; 100 = no disability). SF-36v2 was scored using
PRO CoRE, version 1.5 (Optum Inc., Eden Prairie Minne-
sota) [19].

Statistical analysis

Student’s ¢ test, Wilcoxon signed-rank test, or Wilcoxon
rank-sum test/Mann—Whitney U test was used when
comparing continuous variables, and McNemar’s test or the
x> test was used for categorical variables. Continuous vari-
ables were presented as means (with standard deviations)
and categorical variables as numbers (portion in percent). Ef-
fect sizes (ESs) of the changes in scores between 2 means were
estimated with Cohen’s d (continuous variables) [20,21].

CAP at 2 years was the outcome variable in the logistic
regression model. Variables were entered simultaneously
and chosen by clinical relevance. The model was limited to
9 preoperative variables (i.e., institution, sex, age, body
mass index, musculoskeletal pain, GERD [from GSRS,
scores >3], symptoms of anxiety [from HADS], irritable
bowel syndrome diagnosis [from ROME III], and preopera-
tive CAP). Statistical analyses were performed using IBM
SPSS Statistics, version 26 (IBM Corp., Armonk, New York)

Results

The baseline population consisted of 249 patients, and
follow-up data were available for 207 of 249 patients
(83.1%; Supplementary Fig. 1). Patient characteristics
are given in Table 1. At 2-year follow-up, mean change

Table 1
Patient characteristics before and 2 years after sleeve gastrectomy at Oslo University Hospital and Voss Hospital
Baseline Baseline Baseline combined Follow-up
Oslon = 84 Voss n = 165 n = 249 combined n = 207
Patient demographic characteristics and
social status

Female* 69 (82.1) 113 (68.1) 181 (72.7) 80 (64.0)
Age, yr 40.3 (10.3) 41.6 (11.3) 41.2 (11.0) 43.7 (10.7)
Weight, kg’ 125.6 (24.9) 129.5 (23.3) 128.2 (23.9) 87.3 (20.1)
Body mass index, kg/m*' 43.4 (6.6) 44.1 (5.7) 43.9 (6.0) 29.8 (6.0)
Civil status*'
Living with someone 38 (46.9) 102 (66.7) 140 (59.8) 135 (71.4)
Living alone 43 (53.1) 51(33.3) 94 (40.2) 54 (28.6)
Employment status

Working full/part time/student 58 (73.4) 97 (63.4) 155 (66.8) 142 (74.3)

Unemployed/sick leave/disability pension 21 (26.6) 56 (36.6) 77 (33.2) 49 (25.7)
Diseases”
Type 2 diabetes' 6(7.1) 21 (13.4) 27 (11.2) 5(2.8)
Hypertensionj' 31 (36.9) 53 (33.3) 84 (34.6) 29 (16.3)
Gastroesophageal reflux*! 7 (8.3) 63 (42.0) 70 (29.9) 71 (39.9)
Hypothyroidism 10 (12.3) 22 (14.3) 32 (13.6) 15 (8.6)
Depression™ 14 (17.1) 37 (31.9) 51 (25.8) 33 (18.4)
Anxiety 12 (14.8) 29 (25.0) 41 (20.8) 28 (15.6)
Musculoskeletal pain*' 50 (60.2) 102 (75.0) 152 (69.4) 66 (36.9)
Gallstone* 4 (5.0 15 (17.9) 19 (11.6) 12 (7.1)
Abdominal surgery prior to ekt 35 (42.7) 46 (29.5) 81 (34.0) N.A.

Categorical variables are reported as n (%) and continuous variables as mean (SD). Patients with missing data are not included in the analyses.

* Baseline variables with significant difference (P <.05) between institutions.

t Significant changes (P < .05) from baseline combined to follow-up combined.

 Symptomatic patient-reported diseases.
§ Undefined/miscellaneous pain.
¥ Abdominal surgery for any cause.
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in body mass index was 14.1 (6.3) kg/m?, mean percent-
age of total weight loss was 31.9% (10.4%), and mean
percentage of excess weight loss was 77.1% (25.6%).

Serious perioperative complications were reported in 1
patient with a stricture at the gastroesophageal junction
handled by endoscopy. Late abdominal surgical procedures
were reported in 3 patients, 1 with dysphagia and hiatal her-
nia treated with diaphragm crural repair and gastropexy, 1
with cholecystectomy, and 1 with diagnostic laparoscopy
for abdominal pain. No patients with CAP at follow-up re-
ported complications related to SG.

A

There were no significant differences in the rates of work-
ing full or part time among patients with and without CAP at
follow-up, which were 68.8% and 77.2%, respectively (P =
.329).

Symptoms of chronic abdominal pain

A total of 32 of 223 patients (14.3%) reported CAP at
baseline compared with 50 of 186 patients (26.9%)
at follow-up (P = .002). CAP was a new occurrence at
follow-up in 33 of 43 patients (76.7%). At the first institu-
tion, 8 of 80 patients (10.0%) reported CAP at baseline
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Fig. 1. (A, B) Frequency and duration of abdominal pain. (C) Multiple-response item. (D) At baseline, mild, moderate, and severe pain was seen in 18 of 23
patients (78.3%), 5 of 23 patients (21.7%), and no patients (0%), respectively. At follow-up, mild, moderate, and severe pain was seen in 25 of 49 patients
(51.0%), 14 of 49 patients (28.6%), and 10 of 49 patients (20.4%), respectively. (E) At baseline, mild, moderate, and severe interference with sleep was
seen in 17 of 23 patients (73.9%), no patients (0%), and 6 of 23 patients (26.1%), respectively. At follow-up, mild, moderate, and severe pain was seen in
36 of 48 patients (68.8%), 3 of 48 patients (6.3%), and 9 of 48 patients (18.8%), respectively. (F) At baseline, mild, moderate, and severe interference with
work and daily activities was seen in 17 of 23 patients (73.9%), 1 of 23 patients (4.3%), and 5 of 23 patients (21.7%), respectively. At follow-up, mild, moderate,
and severe interference was seen in 33 of 48 patients (68.8%), 9 of 48 patients (18.8%), and 6 of 48 patients (12.5%), respectively. Patients with missing data are

not included in the analyses.
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and 21 of 64 patients (32.8%) at follow-up (P = .017). The
corresponding figures at the second institution were 24 of
143 patients (16.8%) at baseline and 29 of 122 patients
(23.8%) at follow-up (P = .093). The pain characteristics
are presented in Fig. 1. Use of any kind of analgesic for
CAP was reported by 8 of 23 patients (34.8%) at baseline
and 13 of 50 (26.0%) at follow-up (P = .221). No patients
used opioids for CAP at baseline, and 1 patient used opioids
at follow-up for CAP.

Abdominal symptoms

The GSRS scores increased significantly from baseline to
follow-up for abdominal pain, GERD, and constipation

syndrome and for total scores with small to medium ESs
(Fig. 2A, and Table 2). The number of patients with bother-
some symptoms (scores >3) increased for abdominal pain
from 35 of 237 patients (14.8%) at baseline to 44 of 186 pa-
tients (23.7%) at follow-up (P = .012); for GERD, from 31
of 237 patients (17.0%) to 58 of 187 patients (31.0%; P <
.001); and for constipation, from 32 of 234 patients
(13.7%) to 47 of 185 patients (25.4%; P < .001),
respectively.

At follow-up, patients with CAP had higher scores for
all GSRS syndromes when compared with patients
without CAP and with medium to large ESs (Fig. 2B
and Table 3). Bothersome symptoms were more common
in patients with CAP at follow-up: for abdominal pain
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symptoms (24 of 49 patients [49.0%] versus 20 of 134 pa-
tients [14.9%], P < .001), diarrhea symptoms (20 of 49
patients [41.7%] versus 16 of 134 patients [11.9%], P <
.001), indigestion symptoms (23 of 47 patients [48.9%]
versus 27 of 131 patients [20.6%], P = .001), and consti-
pation symptoms (20 of 48 patients [41.7%] versus 27 of
34 patients [20.1%], P = .006).

At baseline and follow-up, 20 of 204 patients (9.8%) and
27 of 171 patients (15.8%) had a high likelihood of GERD
(GERDq score > 9; P = .099), respectively. At follow-up,
the rate of likelihood of GERD did not differ statistically
in patients with and without CAP.

According to the BPI questionnaire, the abdominal area
was marked as the location of pain (P = .017) in 10 of

142 patients (7.0%) at baseline and 31 of 108 patients
(28.7%) at follow-up.

Psychosocial characteristics

Clinically relevant levels of catastrophizing did not in-
crease significantly after SG for the entire population. How-
ever, clinically relevant levels of catastrophizing at follow-up
for all types except rumination were seen significantly more
often in patients with CAP. All mean HADS scores decreased
after SG and were lower in patients without CAP (see Table 2
and 3). No significant changes were seen in symptoms of anx-
iety. Symptoms of depression decreased from 53 of 223 pa-
tients (23.8%) at baseline to 19 of 177 patients (10.7%) at
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OBaseline  OTwo year follow-up

OWith CAP  OWithout CAP

Fig. 2. (A) Mean GSRS scores with standard deviations (SDs). Significant
increase in GSRS syndrome scores for the total population from baseline to
2 years after sleeve gastrectomy for total scores and all subscores except the
diarrhea syndrome score and indigestion syndrome score. Significant
changes are marked with an asterisk (*). Small effect sizes (ESs) for all sub-
types and total scores (Wilcoxon signed-rank test). (B) Significantly higher
GSRS syndrome scores in patients with CAP compared with patients
without CAP for all syndrome scores. Significant changes are marked
with an asterisk (*). Medium ESs for gastroesophageal reflux, indigestion,
and constipation syndrome with large ESs for the remaining subtypes and
total scores (Mann—Whitney test). (C) Mean scores with SDs. All scores
increased significantly from baseline to 2-year follow-up. Significant
changes are marked with an asterisk (*). Small ESs for all domains (except
for general health [GH]) with medium ESs and physical summary scores
(PCS) with large ESs (Wilcoxon signed-rank test). (D) Mean scores with
SD. All scores were significantly lower in patients with CAP compared
with patients without CAP, except for physical functioning (PF). Significant
changes are marked with an asterisk (*). Small ESs for all domains, except
for role physical (RP), bodily pain (BP), general health (GH), vitality (VT),
and physical summary scores (PCS,) which have medium ESs (Mann—Whit-
ney test). Patients with missing data are not included in the analyses. SF =
social functioning; RE = role emotional; ME = mental health; MCS =
mental component summary score.

follow-up (P = .002). At follow-up, 8 of 47 patients (17.0%)
with CAP and 11 of 127 patients (8.7%) without CAP had
symptoms of depression (P < .001).

Quality of life

For the entire cohort, all mean domain scores (except
mental component summary scores) increased signifi-
cantly after SG with small to large ESs (see Table 2). At
follow-up, the scores (except for physical functioning)
were significantly lower for patients with CAP compared
with patients without CAP with small to medium ESs
(Fig. 2C, D).

Predictors of chronic abdominal pain

Preoperative bothersome GERD symptoms as defined by
the GSRS questionnaire and CAP increased the crude odds
ratio of having CAP at follow-up in the univariate analyses.
In the multivariate analyses, significant preoperative predic-
tors were study center, younger age, and bothersome GERD
symptoms as defined by the GSRS questionnaire
(Supplementary Table 1).

Discussion

A main finding was an increased prevalence of patient-
reported CAP 2 years after SG. This was an unexpected
observation. After SG, patients seem to locate pain symp-
toms more frequently to the abdomen while reporting less
use of analgesics for their CAP. A change in the extent and
location of symptom burden may contribute to this finding.
A discrepancy between the patient perception and interpre-
tation of pain and the awareness of these symptoms by the
physician may exist. The disparities observed in SF-36v2
scores between patients with and without CAP at follow-
up underline a clinical relevance of our findings. Thus,
improved awareness by healthcare providers and informa-
tion to patients regarding such symptoms may be
warranted.

None of the patients with CAP at follow-up had been on
sick leave or disability pension due to abdominal symp-
toms. We think that patients may consider CAP as a post-
operative state and that the benefits of weight reduction
and increased ability to work seem to matter more to
them than the CAP [22]. Our finding that patients with
CAP at follow-up reported less use of analgesics
compared with patients with CAP at baseline may support
this.

According to the GSRS scores, bothersome abdominal
pain symptoms were seen in 14.8% of patients at baseline
and in 23.7% at follow-up, corresponding to the reporting
of CAP by the patients. GSRS findings, however, are based
on l-week recall, whereas the definition of CAP is for 3
months or more. Consistency of this trend concerning
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increased abdominal symptoms is further underscored by
the increase from 7% to 28.7% of patients depicting the
abdominal region as the location of pain by the BPI ques-
tionnaire. After surgery and weight loss, musculoskeletal
pain in weight-bearing joints may be reduced [23,24].
Our data suggest similar findings; thus patient awareness
and focus on abdominal symptoms may emerge after sur-
gery when the burden of pain from other locations is
reduced.

We found that GSRS bothersome GERD symptoms
(scores > 3) increased after SG in line with previous reports
[6,7,22]. This finding was supported by the data from the
GERDq, indicating increased likelihood of having GERD

after SG. However, at follow-up, patients with CAP did
not have more bothersome GERD symptoms (GSRS
scores), nor did they have a higher likelihood of having
GERD (GERDq) compared with patients without CAP.
This contradicts our clinical experience because patients
with CAP after SG often seem to have GERD symptoms.
This interesting finding should increase the awareness of
other causes of CAP after SG and should be explored in
future studies.

In our multivariate analyses, preoperative bothersome
GERD symptoms (GSRS), young age, and study center pre-
dicted postoperative CAP. More awareness should be given
to preoperative GERD symptoms that may be underreported
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Table 2
Questionnaires scores before and 2 years after sleeve gastrectomy
Questionnaire Baseline Follow-up P value* Effect size'
Gastrointestinal Symptom Rating Scale

scores
Abdominal pain syndrome 1.92 (0.80) 2.21 (0.96) <.001 0.30
Reflux syndrome 1.59 (0.97) 2.28 (1.28) <.001 0.47
Diarrhea syndrome 1.81 (1.10) 1.89 (1.20) .660 0.06
Indigestion syndrome 2.29 (0.99) 2.39 (1.16) 121 0.11
Constipation syndrome 1.68 (0.94) 2.15 (1.26) <.001 0.38
Total 1.90 (0.72) 2.24 (0.91) <.001 0.39
Pain Catastrophizing Scale scores
Rumination type 4.73 (4.04) 4.56 (4.21) 249 0.04
Magnification type 2.31 (2.44) 2.08 (2.59) .010 0.08
Helplessness type 5.36 (4.93) 4.67 (5.05) .004 0.13
Total 12.47 (10.40) 11.17 (10.97) .007 0.12
Hospital Anxiety and Depression Scale

scores
Anxiety symptoms 5.79 (3.99) 5.01 (4.23) .033 0.20
Depression symptoms 4.62 (3.62) 2.56 (3.38) <.001 0.54
Total 10.42 (6.93) 7.63 (6.80) <.001 0.41
Short-Form version 2 scores
Physical functioning 65.26 (20.29) 88.79 (17.31) <.001 1.17
Role physical 60.60 (29.23) 80.57 (30.43) <.001 0.57
Bodily pain 52.08 (27.22) 66.57 (30.50) <.001 0.44
General health 51.34 (21.72) 71.33 (25.25) <.001 0.73
Vitality 39.08 (21.09) 53.70 (25.68) <.001 0.54
Social functioning 65.17 (29.07) 80.17 (25.29) <.001 0.51
Role emotional 76.64 (28.28) 85.77 (24.65) <.001 0.31
Mental health 69.71 (20.06) 76.44 (19.16) <.001 0.32
Physical component summary score 42.03 (9.34) 51.32 (10.14) <.001 0.86
Mental component summary score 46.74 (11.58) 49.78 (11.16) .073 0.26

Mean scores with standard deviation (SD) and effect size of the changes between the two timepoints.

* Wilcoxon signed rank test.
T Cohen’s d.

by patients. The study center association with CAP may
have been influenced by variations in the selection criteria
of patients to SG and in baseline patient characteristics
(see Table 1). The first hospital did not offer SG to patients
with GERD and preferred SG before RYGB for females of
childbearing age or with the presence of abdominal pain
symptoms. At the second hospital, most patients were
offered SG, including those with GERD. Furthermore, gas-
tropexy, an antireflux procedure, is routinely performed in
most patients at the second hospital [10,25].

At follow-up, more patients with CAP had clinically
relevant levels of catastrophizing compared with patients
without CAP, although complex therapeutic interventions
targeting catastrophizing may reduce symptoms of CAP in
selected patients [5,26]. In line with others, we observed a
decrease in symptoms of depression after SG [27,28].
However, at follow-up, patients with CAP experienced
more symptoms of depression (HADS). Further studies
are needed because few data exist on the correlation be-
tween depression and CAP. Quality of life was lower in
patients with CAP compared with patients without

CAP. This needs to be explored in studies with longer
follow-up.

The importance of patient-reported CAP in the context of
RYGB has been described previously, and surprisingly, such
emphasis also may be relevant for patients opting for SG [5].
Severity, characteristics, and impact of symptoms may vary
between RYGB and SG, as may also the pathophysiology of
symptoms. Comparative analyses elaborating on this may
contribute to a more individualized approach to bariatric
surgery.

The strengths of our study include the comprehensive
evaluation of abdominal symptoms with validated question-
naires in a large series with a low attrition rate. With several
questionnaires included and the high response rate, we
reduced issues related to measurement or misclassification
biases. The 2-center approach may improve the external val-
idity of our observations. One limitation includes some var-
iations in surgical technique between the 2 centers. In
addition, details regarding the diagnostic workup of abdom-
inal symptoms are not provided. Gastroscopy was not per-
formed for evaluation of GERD symptoms.



10 Monica Chahal-Kummen et al. / Surgery for Obesity and Related Diseases B (2021) 1-11

Table 3
Questionnaire scores at 2-year follow-up, in patients with and without CAP
Questionnaire With CAP Without CAP P value* Effect size'
Gastrointestinal Symptoms Rating Scale

scores
Abdominal pain syndrome 2.92 (1.02) 1.96 (0.80) <.001 1.04
Reflux syndrome 2.79 (1.57) 2.12 (1.11) .010 0.50
Diarrhea syndrome 2.77 (1.50) 1.58 (0.90) <.001 0.96
Indigestion syndrome 3.15 (1.50) 2.17 (0.94) <.001 0.78
Constipation syndrome 2.63 (1.41) 2.00 (1.18) .004 0.48
Total 2.96 (0.99) 1.99 (0.72) <.001 1.13
Pain Catastrophizing Scale scores
Rumination type 6.49 (4.39) 3.84 (3.90) <.001 0.64
Magnification type 3.50 (3.26) 1.59 (2.10) <.001 0.70
Helplessness type 6.82 (6.08) 3.97 (4.46) .002 0.53
Total 16.64 (12.84) 9.40 (9.64) <.001 0.64
Hospital Anxiety and Depression Scale

scores
Anxiety symptoms 6.21 (4.39) 4.61 (4.14) .018 0.38
Depression symptoms 3.60 (3.70) 2.18 (3.21) .002 041
Total 9.76 (7.16) 6.89 (6.60) .005 0.42
Short-Form 36 version 2 scores
Physical functioning 86.24 (21.84) 89.42 (15.56) .693 0.17
Role physical 68.50 (35.29) 84.69 (27.73) .001 0.51
Bodily pain 52.30 (27.79) 71.70 (30.10) <.001 0.67
General health 57.81 (26.17) 76.45 (23.41) <.001 0.75
Vitality 43.24 (26.08) 57.74 (24.82) .002 0.57
Social functioning 72.45 (22.53) 83.05 (25.80) >.001 0.44
Role emotional 78.91 (28.52) 88.10 (22.90) .027 0.36
Mental health 71.68 (17.39) 77.96 (19.74) .006 0.34
Physical component summary scores 46.86 (11.28) 52.95 (9.29) <.001 0.59
Mental component summary scores 46.64 (10.07) 50.98 (11.41) .002 0.40

Mean scores with standard deviation (SD) and effect size of the changes between the groups.

CAP = chronic abdominal pain.
* Mann-Whitney test.
f Cohen’s d.

Conclusion

Our findings suggest an increased prevalence of clinically
relevant patient-reported CAP 2 years after SG. Further
evaluations of these findings are necessary.
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