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Background: Despite increased emphasis on patient-reported outcomes, few studies have focused on
abdominal pain symptoms before and after Roux-en-Y gastric bypass (RYGB). The aim of this study was
to quantify chronic abdominal pain (CAP) in relation to RYGB.
Methods: Patients with morbid obesity planned for RYGB were invited to participate at a tertiary
referral centre from February 2014 to June 2015. Participants completed a series of seven questionnaires
before and 2 years after RYGB. CAP was defined as patient-reported presence of long-term or recurrent
abdominal pain lasting for more than 3 months.
Results: A total of 236 patients were included, of whom 209 (88⋅6 per cent) attended follow-up. CAP
was reported by 28 patients (11⋅9 per cent) at baseline and 60 (28⋅7 per cent) at follow-up (P < 0⋅001).
Gastrointestinal Symptom Rating Scale (GSRS) scores (except reflux scores) and symptoms of anxiety
increased from baseline to follow-up. Most quality of life (QoL) scores (except role emotional, mental
health and mental component scores) also increased. At follow-up, patients with CAP had higher GSRS
scores than those without CAP, with large effect sizes for abdominal pain and indigestion syndrome
scores. Patients with CAP had more symptoms of anxiety, higher levels of catastrophizing and lower
QoL scores. Baseline CAP seemed to predict CAP at follow-up.
Conclusion: The prevalence of CAP is higher 2 years after RYGB compared with baseline values.
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Introduction

Laparoscopic Roux-en-Y gastric bypass (RYGB) is used
widely in the surgical treatment of morbid obesity1.
Weight loss, changes in co-morbidity and aspects of qual-
ity of life (QoL) are well documented after RYGB. Adverse
effects such as abdominal pain are less well explored. Pre-
viously, the authors reported a 33⋅8 per cent prevalence of
chronic or recurrent abdominal pain 5 years after RYGB2.
Baseline characteristics, however, were not evaluated. In
a Danish study3, 34⋅2 per cent of the patients operated
on with RYGB had been in contact with healthcare pro-
fessionals owing to abdominal symptoms. Unfortunately,

longitudinal studies focusing on abdominal pain and
symptoms both before and after RYGB are few4. As these
symptoms are common in patients with obesity, inter-
pretations of findings based on postoperative evaluations
alone are challenging5,6.

The causes of abdominal pain after RYGB are hetero-
geneous and may remain obscure despite investigation.
Previous studies3,7,8 have used hospital admissions, gas-
trointestinal surgery and prescription of analgesics as indi-
cators of abdominal pain after RYGB.

The present study hypothesized that the prevalence of
chronic abdominal pain (CAP) would increase significantly
after RYGB. The main aim of the study was to define
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the prevalence of CAP as perceived by patients, before
and 2 years after RYGB. The study also aimed to evaluate
characteristics of patient-reported symptoms before and
after RYGB, as well as exploring potential relationships to
psychological characteristics and QoL.

Methods

This was a prospective longitudinal cohort study per-
formed at the Department of Morbid Obesity and Bariatric
Surgery, Oslo University Hospital. Patients undergoing
RYGB were eligible for study enrolment. The institu-
tion is a tertiary referral centre for bariatric surgery,
performing 250–300 operations annually. Patients were
included from February 2014 to June 2015, and partici-
pated in follow-up consultations from April 2016 to June
2017. RYGB was the dominating institutional bariatric
procedure performed during the inclusion period. The
study was approved by the Regional Committee for Med-
ical and Health Research Ethics (number 2013/1263),
Health Region South-East, Norway, and registered
in ClinicalTrials.gov (NCT03455998). All participants
provided written consent for participation in the study.

Outcomes and definitions

The primary outcome was the prevalence
of patient-reported CAP at consultations before and 2 years
after RYGB. CAP was defined as the presence of long-term
or recurrent abdominal pain lasting for more than
3 months9, and patients were asked specifically about
this as part of a non-validated questionnaire. Secondary
outcomes included abdominal symptoms other than
abdominal pain and symptom characteristics, impact of
abdominal pain on QoL and daily functions, and evalu-
ation of potential preoperative predictors of abdominal
pain 2 years after RYGB. Early complications were defined
as occurring within 30 days of RYGB, and subsequent
events as late complications. Complications were graded
according to the Clavien–Dindo classification10.

Participants

Eligibility for bariatric surgery were: BMI of 40 kg/m2 or
more, or BMI of 35 kg/m2 or above with obesity-related
co-morbidity; age 18–60 years; and previously failed
attempts of sustained weight loss. Patient inclusion was
undertaken during the preoperative consultation, in the
outpatient clinic. The 2-year follow-up visits were also
performed in the outpatient setting. On both occasions,
the participants responded to a set of questionnaires,

followed by consultations with a physician. Participants
reporting CAP were offered and referred for diagnos-
tic investigation11. Participants were excluded if they
did not understand the Norwegian language, under-
went a bariatric procedure other than RYGB, received
accompanying cholecystectomy, or were undergoing redo
operations.

Surgical procedure and postoperative prescribed
supplements

RYGB was performed laparoscopically in all patients,
with a gastric pouch of about 25 ml, an antecolic alimen-
tary limb of 150 cm and a biliopancreatic limb of 50 cm12.
Mesenteric defects at the jejunojejunostomy and Petersen’s
space were closed routinely. Patients were discharged
1–2 days after surgery. Oral multivitamin, iron, vitamin D
and calcium supplements, and intramuscular vitamin B12
injections were prescribed. Oral ursodeoxycholic acid (Dr
Falk Pharma, Freiburg, Germany), 250 mg two times daily
for 6 months, was recommended to all patients with the
gallbladder in situ to reduce the risk of gallstone formation
during the early period of substantial weight loss.

Questionnaires

Seven separate questionnaires were used for compre-
hensive evaluation of symptoms and relevant patient
characteristics. These included one non-validated ques-
tionnaire evaluating abdominal pain characteristics and six
other questionnaires: the Gastrointestinal Symptom
Rating Scale – Self-administered version (GSRS-Self©;
AstraZeneca, Cambridge, UK), ROME III (Rome Founda-
tion, Raleigh, North Carolina, USA), Brief Pain Inventory
(BPI; Pain Research Group of the WHO Collaborating
Centre for Symptom Evaluation in Cancer Care, Texas,
Houston, USA), Pain Catastrophizing Scale (PCS; McGill
University, Montreal, Quebec, Canada/Mapi Research
Trust, Lyon, France), Hospital Anxiety and Depres-
sion Scale (HADS; GL Assessment, London, UK/Mapi
Research Trust, Lyon, France), and Short-Form 36
version 2 (SF-36®v2; QualityMetric, Lincoln, Rhode
Island, USA).

The non-validated abdominal pain questionnaire has an
initial question: ‘Are you experiencing long term or recur-
rent abdominal pain lasting for more than three months?’ If
answering ‘yes’, the participant was instructed to respond
to the rest of the items regarding pain characteristics. A
figure with the four abdominal quadrants and the peri-
umbilical area was used by patients for pain localization.
Pain severity was graded along the Numerical Rating Scale
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(NRS) from 0 to 10 (0, no pain; 10, worst imaginable pain),
with cut-off values: mild (0–5), moderate (6–7) and severe
(8–10)13. Interference with sleep, daily activities and work
was graded on the same NRS (0, not affected; 10, com-
pletely affected), with the same cut-off values.

GSRS consists of 15 items; participants respond on a
seven-point Likert scale (1, no discomfort; 7, severe dis-
comfort) for each item. The item scores are given as
total score and five syndrome scores (abdominal pain,
gastrointestinal reflux, diarrhoea, indigestion, constipation
syndrome)14. A mean value of 3 or more was used as the
cut-off for bothersome symptoms.

The ROME III questionnaire was used to identify func-
tional gastrointestinal disease (irritable bowel syndrome,
IBS), following a predefined algorithm of diagnostic
criteria15.

The BPI was used for further assessment of abdominal
pain and other pain symptoms. Areas of pain were specified
on a body figure, followed by assessment of pain severity,
use of pain medications and their pain relief, and pain
interference with functions16.

The PCS was used to assess the impact of catastrophic
thinking on pain experience. The questionnaire consists
of 13 items representing thoughts/feelings related to past
painful experience. Participants responded on a five-point
Likert scale (0, not at all; 4, all the time), grading how
often they experienced these thoughts/feelings when expe-
riencing pain. The PCS gives a total score and three sub-
scale scores of catastrophizing (rumination, magnification
and helplessness). Cut-off values corresponding to the 75th
percentile (total scores 30 or more, rumination scores 11
or more, magnification scores 5 or more, and helplessness
scores 13 or more) were used to indicate clinically relevant
levels of catastrophizing17.

Symptoms of anxiety and depression were evaluated by
14 items on the HADS, with each item scored from 0 to
3. Seven items assessed anxiety and seven assessed depres-
sion. Adding the scores of each item gave subscores for
anxiety and depression ranging from 0 to 21. A subscore
of 8 or more was regarded as symptom of anxiety and/or
depression18.

SF-36®v2 (4-week recall) was used to evaluate QoL. It
consists of 36 items grouped into eight health domains.
Sums of all items within each domain are transformed into
a 0–100 scale (0, maximum disability; 100, no disability).
Two summary scores are given: the physical and the men-
tal component summary scores. Norm-based scoring was
not used. SF-36®v2 was scored using Health Outcomes
Scoring Software version 5.1 (Optum, Lincoln, Rhode
Island, USA)19.

Statistical analysis

For univariable analyses, Student’s t test, Wilcoxon signed
rank test or Wilcoxon rank sum test/Mann–Whitney U
test were used as appropriate when comparing continuous
variables. McNemar’s test or the χ2 test was used for com-
parison of categorical variables. Continuous variables are
presented as mean(s.d.) values, and categorical variables as
number with proportion as percentage. Effect sizes of the
changes in scores between two means were estimated with
Cohen’s d (continuous variables). Cohen’s d was calculated
as the difference between two means, divided either by the
pooled standard deviation (independent groups) or by the
standard deviation of the difference (dependent groups).
Suggested cut-off values for Cohen’s d, used cautiously,
were: small 0⋅2, medium 0⋅5 and large 0⋅820,21.

CAP at 2 years was used as the outcome variable in the
logistic regression model. All predictors were entered
simultaneously and chosen by clinical relevance. The
model was limited to eight preoperative variables: age,
sex, BMI, musculoskeletal pain, gastro-oesophageal reflux,
symptoms of anxiety (from HADS), IBS diagnosis (from
ROME III) and preoperative CAP.

Statistical analyses were performed using IBM SPSS®
Statistics version 25 (IBM, Armonk, New York, USA).

Results

A total of 271 consecutive patients were scheduled
for RYGB during the study period from February 2014
to June 2015. Of these, 25 were missed for inclusion
at the outpatient ward, leaving 246 patients (90⋅8 per cent)
considered eligible for study enrolment. All were included,
but ten were subsequently excluded (not operated on,
5; sleeve gastrectomy, 3; redo surgery, 1; simultaneous
cholecystectomy, 1), resulting in a final preoperative study
population of 236 patients. Two years after RYGB, 209
of the 236 patients (88⋅6 per cent) attended for follow-up.
Patient characteristics before and after RYGB are listed
in Table 1. Mean percentage total weight loss at 2 years was
31⋅3 per cent.

Over the study interval, complications were seen in 26
of 209 patients (12⋅4 per cent): six grade I, two grade II
and 18 grade IIIb. One of seven patients with early com-
plications required surgery (adhesiolysis with small bowel
resection). Seventeen of 19 patients with late complica-
tions required surgery (cholecystectomy, 6; internal her-
nia repair, 5; mesenteric defect closure, 2; umbilical hernia
repair, 2; concomitant adhesiolysis with mesenteric defect
closure and cholecystectomy, 1; sclerotherapy of bleeding
ulcer at the enteroenteral anastomosis, 1).
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Table 1 Patient characteristics before and 2 years after Roux-en-Y gastric bypass

Baseline (n=236) 2-year follow-up (n= 209)

Age (years)* 44(9) 46(9)
Sex ratio (F : M) 169 : 67 154 : 55
Weight (kg)* 126⋅8(20⋅8) 86⋅4(17⋅6)
BMI (kg/m2)* 43⋅2(5⋅9) 29⋅2(4⋅7)
Civil status

Living with someone 154 (65⋅3) 148 of 207 (71⋅5)
Living alone 82 (34⋅7) 59 of 207 (28⋅5)

Employment status
Working full-time or part-time/student 155 of 234 (66⋅2) 145 (69⋅4)
Unemployed/sick leave/disability pension 79 of 234 (33⋅8) 64 (30⋅6)

Co-morbidities†
Type 2 diabetes mellitus 58 of 232 (25⋅0) 14 of 199 (7⋅0)
Hypertension 102 of 232 (44⋅0) 26 of 199 (13⋅1)
Gastro-oesophageal reflux 97 of 232 (41⋅8) 8 of 199 (4⋅0)
Hypothyroidism 22 of 231 (9⋅5) 17 of 199 (8⋅5)
Depression 35 of 230 (15⋅2) 32 of 199 (16⋅1)
Anxiety 28 of 231 (12⋅1) 23 of 199 (11⋅6)
Musculoskeletal pain 108 of 230 (47⋅0) 96 of 199 (48⋅2)
Gallstones 20 of 231 (8⋅7) 17 of 198 (8⋅6)
Abdominal surgery besides RYGB‡ 106 of 234 (45⋅3) 25 of 193 (13⋅0)

Values in parentheses are percentages unless indicated otherwise; *values are mean(s.d.). †Symptomatic patient-reported co-morbidities. ‡Abdominal
surgery from any cause; at follow-up, 18 of 25 surgical procedures were due to complications after Roux-en-Y gastric bypass (RYGB).

Questionnaire data sampling

Questionnaire response rates for the GSRS, ROME III,
BPI, PCS, HADS and SF-36®v2 at baseline and follow-up
were: 86 and 98, 94 and 82, 94 and 92, 96 and 95, 99 and 97,
and 81 and 97 per cent respectively.

Chronic abdominal pain and symptoms

At baseline and follow-up, 28 of 236 patients (11⋅9 per
cent) and 60 of 209 (28⋅7 per cent) respectively reported
CAP (P < 0⋅001). At 2 years, CAP was of new onset in
46 of the 60 patients (77 per cent). Of the 28 patients
reporting CAP at baseline, ten (36 per cent) did not report
CAP 2 years after RYGB. Abdominal pain characteristics
are presented in Fig. 1a–f . The location of abdominal pain
was distributed widely but reported to be more concen-
trated in the left lower quadrant before RYGB and in the
upper right quadrant after RYGB (Fig. 1c). Pain interfer-
ence with sleep, work and daily activities is presented in
Fig. 1e,f . With multiple choice questionnaires inquiring
about all types of treatment received, 16 of 28 patients
(57 per cent) with CAP at baseline and 34 of 58 (59 per
cent) with CAP at follow-up reported no treatment for
abdominal pain (P = 0⋅250). At baseline and follow-up, 17
of 28 (61 per cent) and 30 of 60 (50 per cent) patients
with CAP, respectively, reported using any type of analgesia
(P = 0⋅500). Opioids and non-steroidal anti-inflammatory
drugs were used by seven of 28 (25 per cent) and four of

28 (14 per cent) patients with CAP at baseline, and 13 of
60 (22 per cent) were using opioid/opioid-like analgesics at
2 years (P = 0⋅337).

Other treatments, such as physiotherapy, psychotherapy
and treatment at a pain clinic, were reported in eight of 28
patients (29 per cent) at baseline and 12 of 57 (21 per cent)
at follow-up (P = 1⋅000).

Among patients with CAP at follow-up, complications
were seen in 14 of 60 patients (23 per cent). Clavien–Dindo
grade IIIb complications were seen in nine of 60 patients
(15 per cent) with CAP. In patients without CAP at
follow-up, complications were seen overall in 12 of 141 (8⋅5
per cent) and Clavien–Dindo grade IIIb in nine of 141 (6⋅4
per cent).

Other abdominal and gastrointestinal symptoms

For the entire cohort, significant increases in mean scores
for all GSRS syndromes, with a significant decrease
in reflux syndrome scores, were seen from baseline
to 2 years after RYGB (Fig. 2a).

At 2 years, patients with CAP scored significantly lower
for reflux syndrome, but significantly higher for all other
GSRS syndromes compared with patients without CAP.
Large effect sizes were seen for abdominal pain and indi-
gestion syndromes (Fig. 2b). With GSRS cut-off values of 3
or above for abdominal pain syndrome, 17 of 202 (8⋅4 per
cent) at baseline and 57 of 203 (28⋅1 per cent) at follow-up
had bothersome abdominal pain symptoms (P < 0⋅001).

© 2019 The Authors. www.bjsopen.com BJS Open 2019; 3: 317–326
BJS Open published by John Wiley & Sons Ltd on behalf of BJS Society Ltd



Abdominal pain before and after Roux-en-Y gastric bypass 321

0

5

10

15

20

25

30

35

40

45

50

All the time Daily Once or
more a week

Frequency of pain Duration of pain

Location of pain

Once or
more a
month

a  Frequency of abdominal pain b  Duration of abdominal pain

c  Location of abdominal pain d  Severity of abdominal pain

e  Abdominal pain interference with sleep f  Abdominal pain interference with work and daily activities

Less than
once a
month

%

Baseline

2-year follow-up

0

5

10

15

20

25

30

35

40

< 1 h 1–2 h 3–4 h Most of the
day

Around the
clock

%

0

10

20

30

40

50

60

Right upper

quadrant

Left upper

quadrant

Right lower

quadrant

Left lower

quadrant

Periumbilical

area

%

0

5

10

15

20

25

30

1 2 3 4 5 6 7 8 9 10

%

Numerical Rating Scale

0

5

10

15

20

25

30

35

40

0 1 2 3 4 5 6 7 8 9 10

%

Numerical Rating Scale

0

2

4

6

8

10

12

14

16

18

20

0 1 2 3 4 5 6 7 8 9 10

%

Numerical Rating Scale

Fig. 1 Characteristics of patient-reported abdominal pain at baseline and 2 years after Roux-en-Y gastric bypass. a Frequency,
b duration, c location and d severity of abdominal pain, and interference of abdominal pain with e sleep and f work and daily activities.
Twenty-eight patients reported abdominal pain at baseline and 60 at 2 years after surgery; patients with missing data were not included
in the analyses
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Fig. 2 Gastrointestinal Symptom Rating Scale syndrome scores before and after Roux-en-Y gastric bypass. Gastrointestinal Symptom
Rating Scale (GSRS) syndrome scores a before (236 patients) and 2 years after (209 patients) Roux-en-Y gastric bypass, and b at 2 years
in 60 patients with and 141 without chronic abdominal pain (CAP). Values are mean(s.d.). Patients with missing data are not included in
the analyses. a P = 0⋅001 for constipation score, P < 0⋅001 for all other scores (baseline versus 2 years, Wilcoxon signed rank test; effect
size less than 0⋅5 for abdominal pain, reflux, diarrhoea and constipation scores, 0⋅5–0⋅8 for indigestion and total scores). b P = 0⋅031 for
reflux score, P = 0⋅001 for constipation score, P < 0⋅001 for all other GSRS scores (patients with versus those without CAP, Wilcoxon
rank sum test/Mann–Whitney U test; effect size less than 0⋅5 for reflux scores, 0⋅5–0⋅8 for diarrhoea and constipation scores, and
above 0⋅8 for abdominal pain, indigestion and total scores)

At baseline, eight of 24 patients (33 per cent) with CAP
and 11 of 180 (6⋅1 per cent) without CAP had IBS, as
diagnosed by the ROME III questionnaire (P < 0⋅001). At
2 years after RYGB, 26 of 46 patients (57 per cent) with
CAP and 15 of 118 (12⋅7 per cent) without CAP had IBS
(P < 0⋅001).

There were no significant changes in overall mean BPI
scores in the entire cohort between baseline and follow-up
for pain severity scores (P = 0⋅510, effect size −0⋅0), or in
pain interference scores (P = 0⋅054, effect size −0⋅2). At
follow-up, patients with CAP had significantly higher mean
BPI scores than those without CAP, for both pain severity
(3⋅2(2⋅1) versus 2⋅0(2⋅3) respectively) and pain interference
(3⋅0(2⋅6) versus 1⋅7(2⋅3)) (P < 0⋅001, effect score 0⋅5 for
both measures).

By figure evaluation of all possible pain regions, the
abdominal region was shaded as the area of pain in 8⋅7 and
30⋅8 per cent of the entire cohort at baseline and follow-up
respectively (P < 0⋅001).

Psychosocial characteristics

Mean total PCS scores at baseline were 11⋅7(8⋅5) and at
follow-up 12⋅7(10⋅7) (P = 0⋅270, effect size 0⋅1). From
baseline to follow-up, clinically relevant levels of catastro-
phizing (score at 75th percentile or above) increased sig-
nificantly for rumination type (P = 0⋅001) and total score
(P = 0⋅004). At 2 years, patients with CAP had significantly
higher levels of catastrophizing for all subtypes and for total
score, compared with those without CAP.
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Fig. 3 Quality of life scores by Short Form 36 health domains before and after Roux-en-Y gastric bypass. Quality of life (QoL) scores by
Short Form 36 version 2 (SF-36®v2) domains a before (236 patients) and 2 years after (209 patients) Roux-en-Y gastric bypass, and b at
2 years in 60 patients with and 141 without chronic abdominal pain (CAP). Values are mean(s.d.). Patients with missing data are not
included in the analyses. a P < 0⋅001 for physical functioning (PF), role physical (RP), general health (GH) and physical component
summary (PCS) scores, P = 0⋅031 for bodily pain (BP) score, P = 0⋅002 for vitality (VT) score, P = 0⋅001 for social functioning (SF)
score (baseline versus 2 years, Wilcoxon signed rank test; effect size less than 0⋅5 for RP, BP, VT and SF scores, 0⋅5–0⋅8 for GH and
PCS scores, and above 0⋅8 for PF score). There was no significant change in QoL scores for role emotional (RE) (P = 0⋅362), mental
health (MH) (P = 0⋅469) or mental component summary (MCS) (P = 0⋅638) scores (effect size less than 0⋅5 for all). b P = 0⋅001 for SF,
RE, MH and MCS scores, P < 0⋅001 for all other health domains (patients with versus those without CAP, Wilcoxon rank sum
test/Mann–Whitney U test; effect size less than 0⋅5 for SF and MH scores, 0⋅5–0⋅8 for PF, RP, GH, RE, PCS and MCS scores, and
above 0⋅8 for BP and VT scores)
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According to the HADS, 31 of 228 (13⋅6 per cent) of
all patients at baseline and 42 of 197 (21⋅3 per cent) at
follow-up had anxiety (P < 0⋅001). Similarly, depression
was seen in 25 of 228 (11⋅0 per cent) at baseline and 17
of 197 (8⋅6 per cent) at follow-up (P = 0⋅678).

At follow-up, anxiety was seen in 19 of 58 patients (33 per
cent) of with CAP and 23 of 138 (16⋅7 per cent) without
CAP (P = 0⋅012). The corresponding values for depression
were seven of 58 (12 per cent) and ten of 138 (7⋅2 per cent)
(P = 0⋅274).

Quality of life

For the entire cohort, mean physical component sum-
mary scores at baseline and follow-up were 42⋅8(9⋅4)
and 50⋅4(10⋅3) respectively. The corresponding mental
component summary scores were 52⋅4(9⋅8) and 51⋅9(10⋅6).
The scores improved significantly for all SF-36® health
domains at follow-up, except for role emotional and mental
health (Fig. 3a).

At 2 years, patients with CAP had significantly lower
scores than those without CAP for all health domain scores
and both component summary scores (Fig. 3b).

Predictors of chronic abdominal pain

Being female and having gastro-oesophageal reflux
symptoms, anxiety, IBS or CAP at baseline increased
the crude odds ratio of having CAP at follow-up. In
the multivariable analyses using these predictors plus BMI
and musculoskeletal pain, only baseline CAP was a signifi-
cant predictor of CAP at follow-up (Table S1, supporting
information).

Discussion

An increased proportion of patients reported CAP 2 years
after RYGB, rising from 11⋅9 to 28⋅7 per cent. This was
accompanied by increases in reported bothersome GSRS
abdominal pain symptoms, from 8⋅4 per cent at base-
line to 28⋅1 per cent at 2 years, and by the BPI figure
evaluation of pain regions, where the abdominal region
was shaded as area of pain in 8⋅7 per cent of patients
at baseline and in 30⋅8 per cent at follow-up. Only base-
line CAP predicted CAP significantly at follow-up. The
main clinical impact of these findings is that evaluation
of abdominal symptoms should form part of follow-up con-
sultations after RYGB. Information regarding this poten-
tial outcome should be provided to patients at the point
of decision-making for surgery.

Similar findings 2 years after RYGB have been reported
previously22, although without baseline analyses. At

follow-up, patients with CAP reported more gastrointesti-
nal symptoms than those without CAP did. Large effect
sizes for abdominal pain and indigestion syndrome scores
were observed in patients with CAP compared with those
in patients without CAP at 2 years. Thus, symptoms of
indigestion may be related to CAP after RYGB.

All patients were prescribed ursodeoxycholic acid for
6 months after RYGB to reduce or prevent gallstone for-
mation. According to institutional guidelines, ultrasono-
graphy was not routinely performed, and the true rate of
patients with gallstones remains unknown, including those
who are asymptomatic. Still, of all five abdominal pain areas
(Fig. 1c), the right upper quadrant was marked as location
of abdominal pain in 53 per cent of patients with CAP
at follow-up. As the epigastric region was not a separate
choice of pain location, pain in this area may have been
allocated by the patients to one of the two upper quadrants.

Some 23 per cent of the 60 patients with CAP at
follow-up had complications after surgery. Such complica-
tions may contribute to the development of CAP.

Chronic abdominal pain in the morbidly obese popula-
tion has been reported previously23,24, with a prevalence
of 12–24 per cent. Furthermore, obesity is associated with
chronic musculoskeletal pain, especially chronic low back
pain23,25. Before and after RYGB, musculoskeletal pain was
reported by about 48 per cent of the study population.
Interestingly, the overall BPI pain severity scores did not
seem to change from baseline to 2 years. These findings
may indicate that patients may also experience symptoms
of pain from other body regions, adding complexity to
interpretations of findings. In the present analyses, there
were no interactions between total weight loss and CAP at
2-year follow-up. Preoperative BMI did not predict CAP
at follow-up.

Pain was reported as moderate to severe in 39 per cent of
patients with CAP at baseline and in 48 per cent of those
with CAP at follow-up (Fig. 1d). Moderate to severe pain,
interference with sleep, work and daily life was reported in
about 30 per cent at baseline and follow-up. As specified
by the BPI questionnaire at follow-up, the interference of
pain with daily functions and its effect on wellbeing was
significantly greater in patients with CAP than in those
without. As 39 (65 per cent) of the 60 patients with CAP
at follow-up were employed full-time or part-time, most
patients appeared to continue daily life despite symptoms
that interfered with function and wellbeing26. Patients
with CAP had worse QoL scores than those without CAP
at follow-up, despite a general improvement in QoL for
the study population as a whole. Similar findings have
been reported elsewhere3, where overall wellbeing was
improved after RYGB despite a substantial proportion of
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the population experiencing adverse symptoms. The per-
ception of abdominal pain and the potentially negative
impact on QoL and wellbeing should be considered in the
context of total symptom changes after RYGB.

Catastrophizing increased from baseline to follow-up in
the entire cohort, as well as in patients with CAP compared
with those without CAP at 2 years. Women tend to have
higher scores for all types, except magnification type27. The
significantly higher levels of catastrophizing at follow-up
may be associated with CAP. Catastrophizing may be a
target for therapeutic intervention, and should be explored
further in patients experiencing CAP28.

Few studies2,29–33 have focused primarily on abdominal
pain after RYGB. A Dutch study34 described a prevalence
of abdominal pain of 21⋅6 per cent at 33⋅5 months after
bariatric surgery (mostly RYGB procedures). At a rate of
54⋅4 per cent, abdominal pain was one of the most com-
mon complaints after RYGB in another study3, whereas
in a third7 abdominal pain accounted for 15 per cent of
all long-term complications after RYGB requiring hospital
admission. A cohort and register-based study with median
follow-up of 6⋅5 years reported abdominal pain in 26⋅1
per cent of patients (92 per cent RYGB), and in 13⋅5 per
cent of patients receiving medical treatment for obesity8.
One study33 that did examine patient-reported abdominal
pain after RYGB reported an increase from 17 per cent
at baseline to 32 per cent at 2 years. Data from compar-
ative studies of abdominal pain after procedures such as
RYGB, sleeve gastrectomy and single anastomosis gastric
bypass may lead to findings relevant for choice of proce-
dure. Ongoing trials that may allow data in this regard
include the By-Band-Sleeve trial35 and the Swedish Bypass
Equipoise Sleeve (BEST) trial.

Strengths of the present study include the longitudi-
nal cohort design with in-depth analyses of each patient.
Inclusion and follow-up took place as in-office consulta-
tions with a physician, and the follow-up rate was close
to 90 per cent. Extensive evaluations of abdominal and
gastrointestinal symptoms, as well as psychological symp-
toms, were done with validated questionnaires and had a
high response rate. The use of effect size estimates may
add clinical relevance to the statistical observations. The
single-centre design may affect the external validity of this
study, and future studies should explore this topic in other
RYGB cohorts. The lack of evaluation of the prevalence of
sick leave or disability benefits represents a limitation. It
appears unlikely that the increase in symptoms described
during a 2-year period would happen without any sur-
gical intervention. A control group, however, may have
added relevant information for the interpretation of find-
ings. Outcomes of the diagnostic investigation of CAP were

not the focus of the present study, although, when evalu-
ated in a different cohort at this centre, a precise cause for
CAP 5 years after RYGB remained unknown in a significant
proportion of patients11.
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