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Abstract
Background Roux-en-Y gastric bypass (RYGBP) and laparoscopic sleeve gastrectomy (LSG) are efficient methods for weight
loss (WL) and WL maintenance in severe obesity. However, the knowledge of gastrointestinal (GI) symptoms after surgery is
limited. This study aimed to compare the severity of GI symptoms, pain, and self-rated health 2 to 4 years after RYGBP and LSG
surgery.
Methods In this cross-sectional study, RYGBP and LSG patients answered a questionnaire including the Gastrointestinal
Symptom Rating Scale (GSRS), questions from the Brief Pain Inventory (BPI), and self-rated health (SRH).
Results A total of 172/303 (57%) responded, RYGBP (n=73) and LSG (n=99). The mean age was 45.3 (SD 11.1) years (74%
females). There was no evidence of a difference in total GSRS scores between the surgical methods (p=0.638). There were higher
scores of reflux symptoms in LSG vs. RYGBP (both median 1, 75-percentile 2.5 vs. 1.0, p <0.001) and higher consumption of
acid-reducingmedication after LSG (32% vs. 12%, p <0.001). Pain scores were low in both groups; however, average abdominal
pain was higher for RYGBP, median 2 (IQR 0–4) vs. median 1 (IQR 0–3) for LSG (p = 0.025). There was no significant
difference in SRH.
Conclusions Patients undergoing RYGBP and LSG surgery reported similar total GSRS scores and low pain scores 2 to 4 years
after surgery. However, reflux symptoms and use of acid-reducingmedication occurredmore frequently after LSG surgery, while
abdominal pain was more frequent in RYGBP surgery. These findings are important for surgical decision-making and follow-up.
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Key Points
Total gastrointestinal score was similar 2 to 4 years after RYGBP and

LSG.
Higher reflux symptoms scores and acid-reducing medication after LSG
surgery.
Abdominal pain scores were low but slightly higher after RYGBP sur-

gery.
Self-rated health was good independently of surgical method.
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Introduction

Roux-en-Y gastric bypass (RYGBP) and laparoscopic sleeve gas-
trectomy (LSG) are the most common bariatric surgeries world-
wide [1]. Both procedures are efficient for weight loss (WL) and
WL maintenance and for remission of comorbidities such as type
2 diabetes mellitus (T2DM) and cardiovascular diseases [2]. The
risk of surgical complications, nutritional deficiency, and gastroin-
testinal (GI) symptoms are important considerations for treatment
choices. However, self-reported GI side effects are generally poor-
ly studied [3]. LSG is known to give more reflux symptoms than
RYGBP [4] and also to cause de novo reflux symptoms after
surgery [5]. Surgical technique, older age, smoking habits, comor-
bidities, % excess weight loss (EWL), and eating behavior are
factors associated with postoperative reflux [6, 7]. RYGBP is as-
sociated with development of recurrent or chronic abdominal pain
in 30–43% of patients in the long term [8, 9]. Contact with the
healthcare system due to abdominal pain is reported more fre-
quently after RYGBP compared to obesity in general [10, 11].
There is not one consistent cause of pain after RYGBP, but dump-
ing syndrome, bowel obstruction, gallstone-related disease, anas-
tomotic ulcers, dysfunctional eating, and food intolerance are pos-
sible explanations [12–16]. Abdominal pain after RYGBP ismore
common in younger women and associated with lower education
levels, smoking, and total bodily pain [10, 17]. Both RYGBP and
LSG impose physiological and anatomical alterations that may
cause GI symptoms, but GI symptoms may be related to a variety
of physical and psychological conditions. Self-rated health (SRH)
is a good predictor ofmorbidity,mortality, and healthcare use [18],
and chronic pain is independently associated with SRH [19].Most
patients experience improvement of quality of life (QoL) after
RYGBP or LSG surgery [20, 21], often related to WL [22, 23]
but also to reduced prevalence and intensity of GI symptoms and
abdominal pain [9, 10].

To ensure the best possible outcome and the fewer compli-
cations and symptoms after surgery, the choice of either
RYGBP or LSG treatment is important both from a patient
and socioeconomic perspective. The knowledge of bariatric
surgery and GI symptoms beyond 1 or 1 years is limited,
especially after recommendation for routine closure of mesen-
teric defects for RYGBP. Further, studies of both abdominal
pain and reflux symptoms are scarce. This lack of knowledge
is a challenge for treatment choices where patient-centered
approaches including patient information and shared
decision-making are fundamental. Therefore, the aim of this
study was to compare self-reported GI symptoms and SRH
between RYGBP and LSG 2 to 4 years after surgery.

Material and Methods

All patients aged 18 to 66 years, who underwent primary
RYGBP or LSG between 2015 and 2017 at a local hospital

in Norway, were invited to answer a questionnaire in a
cross-sectional study in 2019. Previous bariatric surgery
and unknown private addresses were exclusion criteria.
The Regional Committee for Medical and Health Research
Ethics approved the study (REK 2019/51, Central-
Norway).

Surgical Technique

RYGBP involved laparoscopic formation of a 30 ml gastric
pouch with a 100–150 cm alimentary limb, a 40–60
biliopancreatic limb, and closure of the mesenteric defects.
A 32-Fr bougie was used for calibration in all LSG surgeries.
All patients underwent routine preoperative gastroscopy and
triple therapies for Helicobacter pylori (HP) eradication if HP
infection.

Data Collection

The questionnaire was sent by mail, and the participants com-
pleted a study-specific questionnaire, the Gastrointestinal
Symptom Rating Scale (GSRS), questions from the Brief
Pain Inventory (BPI), and self-rated health (SRH).

The study-specific questionnaire included self-reported
sociodemographic and clinical information. The patients were
also asked whether, in retrospect, they regretted the surgical
procedure.

GSRS is a validated questionnaire consisting of 15 gastro-
intestinal symptom items, scored on a 7-point Likert scale (1=
no discomfort and 7= severe discomfort) combined into the
following clusters: abdominal pain, reflux, diarrhea, constipa-
tion, and indigestion [24, 25]. A cluster score was calculated
only when all items in the cluster were answered. The means
of the total score and of the scores for each symptom cluster
are presented. GSRS has also been used in previous studies of
bariatric surgery [9, 14, 17, 26–30].

BPI is a validated questionnaire frequently used to assess
pain in different surgical populations [31, 32], bariatric sur-
gery included [17]. In this study, we used two modified ques-
tions to assess severity of pain: worst abdominal pain in the
last 24 h and abdominal pain on average (without time frame),
rated on an 11-point numeric rating scale (NRS) from 0 (no
pain) to 10 (worst imaginable pain).

Self-rated health (SRH) is a simple, spontaneous subjective
assessment of a person’s health status rated on a 5-point scale
from excellent to poor [18]. SRH is a relevant and valid out-
come measure for bariatric surgery [20].

The Anatomical Therapeut ic Chemical (ATC)
Classification System was used to classify self-reported acid-
reducing medication, proton pump inhibitors (ATC A02B),
and histamine H2-receptor antagonist (ATC A02B A).
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Statistical Analysis

Data are summarized using means (SD), medians (25- and 75-
percentiles), or frequencies (%) as appropriate. The t-test,
Mann-Whitney U-test, chi-square test, or Fischer’s Exact test
was used to compare continuous, ordinal, or binary variables
between the surgery types as appropriate. In addition, a multiple
linear regression was used to study the association between the
natural logarithm of total GSRS score and the explanatory var-
iables surgical method, gender, age, % total weight loss (TWL),
smoking habits, and time after surgery (months). All analyses
were performed with SPSS version 25 (SPSS IBM, New York,
USA). Statistical significance was assumed at p<0.05.

Results

In total, 323 patients underwent RYGBP (n=153) or LSG
(n=170) surgery between January 2015 and December 2017.
Six percent (n=15) were excluded due to unknown private
addresses (RYGBP 3, LSG 5), due to being deceased at the
time of the survey (RYGBP 2) and previous bariatric surgery
(RYGBP 5). The response rate was 57% (n=172). There was
no statistically significant difference in response rate between
the two types of bariatric surgery (RYGB 51% vs. LSG 62%,
p=0.064). The patients responded between 17 and 52 months
after surgery (mean 33.0 (SD 10) months). Participant charac-
teristics are presented in Table 1. The mean age was 45.3

Table 1 Participant characteristics

Total RYGBP LSG p-value

n=172 n=73 n=99

Sex, n (%) 0.972

Female 127 (73.8) 54 (74.0) 73 (73.7)

Male 45 (26.2) 19 (26.0) 26 (26.3)

Age (years), mean (SD) 45.3 (11.1) 43.8 (10.7) 46.3 (11.1) 0.147a

BMI (kg/m2) preop, mean (SD) 44.4 (6.0) 43.6 (4.5) 45.0 (6.8) 0.110a

Marital status, n (%) 0.185

Married 67 (39.0) 26 (35.6) 41 (41.4)

Cohabited 52 (30.2) 29 (39.7) 23 (23.2)

Single 37 (21.5) 13 (17.8) 24 (24.2)

Widowed 1 (0.6) 0 (0.0) 1 (1.0)

Divorced 15 (8.7) 5 (6.8) 10 (10.1)

Highest educational level, n (%) 0.811

Primary school 21 (12.2) 8 (11.0) 13 (13.1)

3 years high school 40 (23.3) 15 (20.5) 25 (25.3)

Certificate of apprenticeship 49 (28.5) 23 (31.5) 26 (26.3)

College/university, 1-3 years 38 (22.1) 18 (24.7) 20 (20.2)

College/university, 4 years or more 24 (14.0) 9 (12.3) 15 (15.2)

Working / studying today, n (%) 0.197

Work/study 80% or more 95 (55.2) 46 (63.0) 49 (49.5)

Work/study 20-80% 25 (14.5) 8 (11.0) 17 (17.2)

No work or study 52 (30.2) 19 (26.0) 33 (33.3)

Smoking, n (%) 0.762

Never smoked 137 (79.7) 57 (78.1) 80 (80.8)

Occasional 20 (11.6) 10 (13.7) 10 (10.1)

Daily 15 (8.7) 6 (8.2) 9 (9.1)

BMI at servery, mean (SD) 29.6 (5.3) 27.5 (3.7) 31.1 (5.7) <0.001a

%TWL, mean (SD) 32.8 (9.2) 36.4 (7.5) 30.4 (9.5) <0.001a

%EWL, mean (SD) 77.8 (20.9) 87.4 (18.0) 70.7 (20.1) <0.001a

Results are presented as mean (SD) and categorical variables as frequency (%)
a p-value for a t-test, otherwise for a chi-square test, for difference between RYGBP and LSG

RYGBP Roux-en-Y gastric bypass, LSG laparoscopic sleeve gastrectomy, BMI body mass index, kg/m2 kilogram per square meter, TWL total weight
loss, EWL excess weight loss

Missing height and weight for 1 LSG
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(11.1) years, and 74% were women. There was no statistically
significant difference in marital status, education, working
situation, or smoking habits between the RYGBP group and
the LSG group. There was a higher %TWL after RYGBP:
36.4% (7.5) vs. 30.4% (9.5) for LSG (95% CI for difference
3.4–8.7% points, p <0.001).

The GSRS scores 2 to 4 years after surgery are presented in
Table 2 and Figure 1. There was no evidence of a difference in
total GSRS scores between RYGBP and LSG, or in the do-
mains abdominal pain, diarrhea, constipation, and indigestion.
The GSRS reflux score was significantly higher for LSG than
for RYGBP (median 1.0 (1.0–2.5) vs. median 1.0 (1.0–1.0), p
<0.001). Use of acid-reducing medication was higher for LSG
(32% vs. 12%, p<0.001). Results from the multiple linear re-
gression analysis are presented in Table 3. After adjusting for
gender, age, %TWL, smoking habits, and number of months
after surgery, there was no significant difference (on a log-
transformed scale) in total GSRS scores between the surgical
methods; however, the estimated difference between smokers
and non-smokers was 0.167 (95% CI 0.035–0.299 p=0.014).
No significant difference for the other factors was found.

Pain scores for abdominal pain 2 to 4 years after RYGBP
and LSG surgery are presented in Figure 2. Both groups had
low scores for abdominal pain. There was slightly higher ev-
idence for a difference in average abdominal pain (p=0.025)
than in strongest abdominal pain during the last 24 h
(p=0.067) between the two groups, with highest pain for
RYGBP.

The results for SRH are presented in Figure 3. There was
no evidence of a difference in SRH between RYGBP and
LSG surgery (p = 0.116).

The majority of the participants in either group did not
regret having bariatric surgery, 89% RYGBP vs. 94% LSG
(p=0.343).

Discussion

This study showed no significant difference in the occurrence
of self-reported GI symptoms measured with total GSRS be-
tween participants undergone RYGBP and LSG 2 to 4 years
after surgery. However, an estimated difference in total GSRS
between smokers and non-smokers was found and was
highest for smokers. There was a larger occurrence of reflux
symptoms and use of acid-reducing medication among indi-
viduals after LSG surgery. Individuals who underwent
RYGBP surgery had slightly higher scores for average ab-
dominal pain.

The participants reported a slightly lower total median
GSRS score for both RYGBP and LSG surgery compared to
findings in other studies 2 years after RYGBP surgery [14, 26].
Short-term follow-up studies found decreased total GSRS
scores 1 year after both RYGBP and LSG surgery [27, 29]
but increased total GSRS scores 2 and 5 years after RYGBP
surgery [26, 33]. In this study, no evidence of a correlation
between total GSRS scores time after surgery was found.
Smoking is a well-known risk factor for postoperative morbid-
ity after bariatric surgery [34], and patients are strictly strongly
urged to quit smoking before undergoing bariatric surgery.
After RYGBP, smoking is one risk factor for marginal ulcera-
tion [15], and generally smoking is a risk factor for both gas-
troesophageal reflux symptoms [35] and peptic ulcer [36]. The
most frequent symptom in both groups was indigestion. The
intensity of the symptoms was in line with results from other
bariatric surgery studies of symptoms assessed by GSRS [9, 14,
17, 26, 28, 29]. Indigestion is also the most common GI symp-
tom before bariatric surgery [14, 26, 27], but it is rarely a reason
to consult the healthcare system after bariatric surgery [10].

Participants reported the second highest score for abdomi-
nal pain with 16% of RYGBP and 20% of LSG patients

Table 2 Gastrointestinal
symptoms 2–4 years after
bariatric surgery, Roux-en-Y
gastric bypass, and laparoscopic
sleeve gastrectomy

GSRS Total RYGBP LSG p-
value

n=172 n=73 n=99

Mean Median (25-75-
perc.)

Mean Median (25-75-
perc.)

Mean Median (25-75-
perc.)

Total 2.1 1.9 (1.5–2.5) 2.0 1.9 (1.5–2.5) 2.1 2.0 (1.5–2.5) 0.638

Abdominal
pain

2.1 2.0 (1.3–2.7) 2.0 2.0 (1.3–2.7) 2.1 2.0 (1.3–2.7) 0.724

Reflux 1.6 1.0 (1.0–2.0) 1.2 1.0 (1.0–1.0) 1.9 1.0 (1.0–2.5) <0.001

Diarrhea 1.6 1.3 (1.0–2.0) 1.6 1.3 (1.0–2.0) 1.6 1.3 (1.0–2.0) 0.529

Constipation 2.1 1.7 (1.0–2.7) 2.0 1.7 (1.0–3.0) 2.1 1.7 (1.0–2.7) 0.600

Indigestion 2.6 2.5 (1.8–3.4) 2.7 2.5 (2.0–3.3) 2.5 2.3 (1.7–3.3) 0.281

Results are presented as mean and median (25- and 75-percentile) of average score

p-value for Mann-Whitney U-test

GSRS Gastrointestinal Symptom Rating Scale, RYGBP Roux-en-Y gastric bypass, LSG laparoscopic sleeve
gastrectomy. Score 1–7 (1= no discomfort and 7= severe discomfort). Missing data for three participants for total
score, two for constipation and one for the other domains
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reporting GSRS scores of ≥3. The degree of abdominal pain
was in line with other studies with similar surgical procedures
[14, 26, 28]. Contradictory, in studies with 5 and 10 years
follow-up after RYGBP, 33% and 43% reported GSRS scores

of ≥3 for abdominal pain, respectively [9, 17]. Further, in a
review by Mala and Hogestol (2018), up to 30% reported
abdominal pain after RYGBP surgery [8]. The anatomical
changes after RYGBP present a greater risk of ulcer by

RYGBP LSG

%

% %

%

%

%

% %

%

%%

%

Total Total

Stomach pain Stomach pain

Reflux Reflux

Diarrhea Diarrhea

Cons�pa�on Cons�pa�on

Indiges�on Indiges�on

Fig. 1 Intensity of gastrointestinal symptoms 2 to 4 years after Roux-en-
Y gastric bypass (RYGBP) and laparoscopic sleeve gastrectomy (LSG).
Total score on average on top row, for each cluster below.

Gastrointestinal Symptom Rating Scale (GSRS) score 1–7 (1= no
discomfort and 7= severe discomfort).
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gastrojejunal anastomosis [15], anastomosis stenosis [37], in-
ternal herniation [16], and dumping syndrome [12]. Internal
hernia may explain some of the high occurrence of abdominal
pain after RYGBP in studies before recommendation for rou-
tine closure of mesenteric defects [17]; an occurrence of 7%
before and 2% after has been reported [16].

In this study, abdominal pain was also assessed by the NRS
0–10 scale. Abdominal pain ≤3 is considered low and was
found in most of the participants. The difference between
the surgical methods was small and not considered clinically
relevant [38]. Overall, both groups reported higher scores on
average than for the last 24 h. Hogestol et al. (2017) found that
only 20% of the participants experienced abdominal pain dai-
ly, with 50% of these experiencing an intensity >7 (NRS 0–
10) [17]. This demonstrates that the intensity of abdominal
pains may vary over time. Mala and Hogestol (2018) conclud-
ed that the prevalence of abdominal pain after bariatric surgery
is uncertain due to the lack of longitudinal studies with pre-
operative measures of pain [8]. A 2-year follow-up after
RYGBP found that patients with preoperative chronic abdom-
inal pain also had higher GSRS scores for abdominal pain 2
years after surgery [30]. Although there is a relatively low
incidence of abdominal pain and only a few patients report
high intensity pain in this study, it is a problem for those
concerned and for healthcare resources [10, 11].

Reflux was more common in the LSG group than in the
RYGBP group. Obesity increases the risk of reflux symptoms
[35, 39], and usually, RYGBP is found to improve reflux symp-
toms [33, 40]. A meta-analysis found a higher risk of gastro-
esophageal reflux disease (GERD) after LSG compared to
RYGBP [4] which is in line with this study’s findings. Several
studies have found increased or new onset of reflux symptoms in
participants undergoing LSG [5, 29, 41]. Peterli et al. (2018)
found that 32% in the LSGgroup had increased reflux symptoms
and 25% had remission of reflux [40]. These findings are con-
sidered clinically important for deciding whether RYGBP or
LSG is best for both those with and without preoperative reflux
symptoms. Concern regarding the patients’ ability to adapt to
necessary changes in eating and drinking habits after bariatric
surgery is one of two main factors leading to self-removal from
the bariatric surgery program preoperatively [42]. Loss of control
of eating and late evening meals occur after bariatric surgery [7],
and eating behavior affects GI symptoms. Smoking is amain risk
factor for GERD symptoms [35], and patients’ smoking habits
are known to be underreported [43]. In this study, bougie size 32
Fr was used; however, a 36-Fr bougie size was common at this
time [44]. According to the literature, there seems to be a rela-
tionship betweenWL and the size of the bougie, but the relation-
ship between reflux and bougie size does not seem clear and
could be multifactorial [45]. In a recent study, older patients,

Table 3 Multiple linear
regression with the natural
logarithm of total GSRS score as
dependent variable

Estimate coefficient 95% confidence interval p-value

Surgical method (LSG vs. RYGBP) .012 −.104 to .127 0.841

Sex (women vs. men) .101 −.020 to .222 0.102

Age −.003 −.008 to .002 0.279

%TWL −.003 −.010 to .003 0.326

Smoking (daily/occasional vs. non-smoking) .167 .034 to .299 0.014

Month after surgery −.003 −.006 to .004 0.706

GSRS Gastrointestinal Symptom Rating Scale, RYGBP Roux-en-Y gastric bypass, LSG laparoscopic sleeve
gastrectomy, TWL total weight loss
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Fig. 2 Worst abdominal pain in
last 24 h and average abdominal
pain 2 to 4 years after Roux-en-Y
gastric bypass (RYGBP) and
laparoscopic sleeve gastrectomy
(LSG). Numeric rating scale
(NRS) 0 = no pain at all and 10 =
worst imaginable pain.
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smokers, patients with comorbidities, and patients with more
EWL had significantly worse GERD symptoms with LSG post-
operatively [6].

Use of acid-reducing medication was more common after
LSG compared to RYGBP surgery, though the reason for its
use was not described by the patients. Although GERD can be
relieved by medical treatment, it increases the risk of esopha-
geal cancer [46]. Approximately, up to 70% have silent
GERD; therefore the numbers of patients needing treatment
is underdiagnosed [47], which is a challenge both at the indi-
vidual and socioeconomic level.

We found no evidence of a difference in SRH 2 to 4 years
after bariatric surgery between the groups, and most of the
participants (87 and 71% for RYGBP and LSG, respectively)
rated their health as good. Similarly, in a 5-year follow-up
study after RYGBP, Sandvik et al. (2019) found improved
SRH in two-thirds of the participants [20]. Several studies of
bariatric surgery have used more comprehensive patient re-
ported outcome measures (PROMs). Weight loss after bariat-
ric surgery is strongly associated with improvement in QoL
[22, 23]. However several other studies have found a negative
association between GI symptoms and QoL [9, 10, 28].
Felchenreich et al. (2019) found that reflux was more strongly
correlated with self-perceived health than with %EWL 10
years after LSG [48]. Similarly, Biter et al. (2017) found that
GERD made the only significant difference in QoL between
those operated by RYGBP and LSG [49]. SRH is one of the
predictors of changes in employment impairment post-
bariatric surgery [50]. Hence, the highest possible SRH score
and fewest possible GI symptoms after surgery are important
both from a patient and socioeconomic perspective.

There is a lack of valid disease-specific PROMs for bariatric
surgery. GSRS does not include all symptoms for dumping
syndrome, e.g., sweating, dizziness, and increased heartrate.
These are not directly gastrointestinal symptoms, but might be
the worst problems related to food intake after RYGB. Both

GSRS and BPI only capture physical domains of QoL. The
systematic review by deVries et al. (2018) found no QoL in-
strument specifically recommended for bariatric surgery [51].
However, the BODY-Q was recommended for future research.
But, with few available translations and a large number of items
(138 items), it is a challenge to implement it in clinical practice
and research. Therefore, methodologically validated and
disease-specific tools for bariatric surgery are needed.

Strengths and Limitations

The present study has several strengths. First, there were few ex-
clusion criteria. Second, only one written reminder was sent;
volunteering in relation to participation was a vital ethical aspect
but may have biased the response rate. Third, both pain and other
GI symptoms are subjective symptoms; self-reporting is the gold
standard for symptom assessment. GSRS has been used in several
studies for bariatric surgery, and the results are comparable.

Fourth, the study had a relatively small sample size, how-
ever, comparable with previous studies [9, 17, 26, 30]. More
than one and/or different reminder approaches might have
increased the response rate and strengthened the study.

Another limitation of the study is that only postoperative data
was collected. Further longitudinal studies with preoperative
scores and use of multiple valid mapping tools like body chart
and eating behavior would provide a better understanding of the
association between surgical methods and GI symptoms.

Conclusions

Patients undergoing RYGBP and LSG surgery reported sim-
ilar GI symptoms scores 2 to 4 years after surgery. Very few
regretted undergoing bariatric surgery, and no differences be-
tween groups were found. However, reflux symptoms and use
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Fig. 3 Self-rated health for Roux-
en-Y gastric bypass (RYGBP)
and laparoscopic sleeve
gastrectomy (LSG) patients 2 to 4
years after surgery.
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of acid-reducing medication were more frequent after LSG
surgery, and an indication of higher, but still moderate, ab-
dominal pain after RYGBP surgery was found. SRH was
good independently of surgical method. These findings may
be useful in the decision-making process of surgical methods
and for personalized lifetime follow-up after bariatric surgery.
Furthermore, larger studies with preoperative data, longitudi-
nal designs, and PROMs specific for bariatric surgery are
needed to confirm these findings.
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