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Abstract
Background The most commonly performed bariatric procedures worldwide are Roux-en-Y gastric bypass (RYGB) and 
sleeve gastrectomy (SG), yet outcomes following these procedures in young adults are limited. Therefore, the objective of 
this study was to compare weight loss outcomes between RYGB and SG in young adults.
Methods This is a nationwide retrospective cohort study of young adults, aged 18–25 years, who underwent RYGB or SG 
between 2015 and 2019, with data from the Dutch Audit Treatment of Obesity (DATO). The primary outcome was weight 
loss expressed as percentage total weight loss (%TWL) in a period of 3 years after surgery. Secondary outcomes were the 
incidence of complications (< 30 days) and progression of obesity-related comorbidities.
Results In total, 2313 patients were included, 1246 in the RYGB group and 1067 in the SG group. Percentage TWL was 
significantly higher in the RYGB group compared to the SG group at 1, 2, and 3 years after surgery (respectively 2.4%, 
2.9%, and 3.3% higher, p < 0.001). RYGB was associated with an on-average 2.75 higher %TWL compared to SG in females 
(p < 0.001), although this was not seen in males (β = 0.63, p = 0.514). No differences were found in the incidence of compli-
cations, nor the progression of obesity-related comorbidities except for gastroesophageal reflux disease (GERD). There was 
more improvement or resolution of GERD in the RYGB group (95.2% vs. 56.3%, p < 0.001).
Conclusion Similar numbers of RYGB and SG were performed in young adults, whereas RYGB was associated with greater 
weight loss in the short- and midterm, particularly in females.

Keywords Obesity · Bariatric surgery · Young adults · Gastric bypass · Gastric sleeve

Introduction

The obesity epidemic is a serious and chronic problem. 
Obesity leads to impaired quality of life, overall health, and 
life expectancy [1]. The prevalence of severe obesity has 
increased substantially worldwide; this trend is also seen 
in youth and young adults [2, 3]. Consequently, an alarm-
ing shift in the early onset of obesity-related comorbidities 
has been noted, illustrating the need for effective treatment 
options to achieve enduring weight loss and improvement of 
obesity-related comorbidities early in life [4–7].

In the majority of adults with severe obesity, bariatric 
surgery has proven to be the most effective and long-lasting 
treatment [8–11]. The most commonly performed bariatric 
procedures worldwide are Roux-en-Y gastric bypass (RYGB) 
and sleeve gastrectomy (SG) [11]. RYGB has traditionally 
been the gold standard and remains the most frequently per-
formed bariatric procedure in the Netherlands with 61% of 
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all procedures in 2019 [12, 13]. However, SG has grown in 
popularity due to its technical ease and the belief that it leads 
to fewer complications [14].

To date, several randomized controlled trials (RCTs) 
and meta-analyses have been performed in adults com-
paring RYGB and SG [11, 15, 16]. A recently published 
meta-analysis demonstrated that patients who underwent 
RYGB had a significantly greater decrease in body mass 
index (BMI) when compared to SG at 1 and 3 years after 
surgery [11]. Nevertheless, most studies in the field of bari-
atric surgery have only focused on adults and not on young 
adults [11, 15, 16]. Due to possible variations in metabolism 
and compliance rates, the results between RYGB and SG 
for young adults may differ from adults [17–19]. In light of 
this possibility, a small cohort study retrospectively evalu-
ated weight loss after bariatric surgery in young adults, 
aged 18–25 years. RYGB and SG were compared in these 
young adults, and no differences in terms of weight loss were 
found. However, the number of included young adults was 
low (n = 103), and based on this retrospective study with an 
impaired number of included patients, no firm conclusions 
can be drawn [20]. Therefore, the aim of this nationwide 
population-based cohort study was to compare RYGB and 
SG in terms of weight loss in young adults with severe obe-
sity. Secondary objectives were the incidence of complica-
tions and progression of obesity-related comorbidities. It 
was hypothesized that RYGB might lead to greater weight 
loss and improvement of obesity-related comorbidities, as 
well as more complications in comparison with SG in young 
adults.

Methods

The methods of this study are in line with the methods of a 
similar study performed by our research group [21].

Study Design

This is a national population-based cohort study of young 
adults, aged 18–25 years, who received a RYGB or SG 
in the Netherlands. Pseudo-anonymized data was derived 
from the Dutch Audit Treatment of Obesity (DATO). The 
DATO is a nationwide mandatory quality registry cover-
ing all bariatric procedures performed in the Netherlands 
since January 2015 [12]. Young adults were included if they 
received primary RYGB or SG between 01 January 2015 
and 31 December 2019 and had a preoperative BMI ≥ 40 kg/
m2 or a BMI ≥ 35 kg/m2 accompanied by an obesity-related 
comorbidity. Eligibility for surgery was evaluated by a 
multidisciplinary team and was according to the Interna-
tional Federation for the Surgery of Obesity and Metabolic 
Disorders (IFSO) guidelines [22]. Exclusion criteria were 

two-stage or revision procedures or a missing body weight 
1 year after surgery. The 1-year range was defined as an 
outpatient clinic visit between 9 and 15 months postopera-
tively. The study was presented to our local Medical Ethical 
Research Committee, and no formal approval was necessary 
according to Dutch law (Medical Research Involving Human 
Subjects Act).

Study Outcomes

The primary outcome was weight loss expressed as %TWL 
at 1, 2, and 3 years after surgery. Percentage TWL was cal-
culated as ((preoperative weight − postoperative weight)/pre-
operative weight) × 100%. Secondary outcomes were change 
in BMI and %TWL in a period of 5 years after surgery, 
successful weight loss, weight regain, the incidence of com-
plications, and progression of obesity-related comorbidities. 
Change in BMI was calculated as preoperative BMI–postop-
erative BMI. In addition, successful weight loss was defined 
as ≥ 20% TWL according to the DATO, and weight regain 
was defined as ≥ 20% regain of a patients’ lost weight at their 
last follow-up visit after initial successful weight loss 1 year 
after surgery [13, 23].

Perioperative and postoperative complications within 
30 days were registered. Postoperative complications were 
defined according to the Clavien-Dindo (CD) classification 
of surgical complications [24]. Obesity-related comorbidi-
ties included T2DM, hypertension, dyslipidemia, gastroe-
sophageal reflux disease (GERD), obstructive sleep apnea 
syndrome (OSAS), and musculoskeletal pain. The obe-
sity-related comorbidities were assessed at 1 and 2 years 
after surgery. The latter comorbidity status was compared 
with the status before surgery and classified as resolved or 
improved, unchanged or deteriorated, or de novo accord-
ing to the ASMBS guideline [25]. Previous research based 
on the DATO described the classification of the comorbidi-
ties extensively [26]. The comorbidity status was frequently 
missing at 3, 4, and 5 years after surgery; therefore, this 
outcome was only assessed up to 2 years postoperatively.

Statistical Analysis

All statistical analyses were conducted using IBM SPSS sta-
tistic software, version 25.0. A two-sided p-value < 0.05 was 
considered statistically significant. Continuous variables are 
presented as mean ± standard deviation (SD), and categori-
cal variables are presented as absolute number (percentage). 
Outcomes between RYGB and SG were compared using an 
independent samples t-test for continuous variables and 
χ2 test for categorical variables. The associations between 
bariatric procedure (RYGB versus SG) and %TWL at 1, 2, 
and 3 years after surgery were analyzed using linear mixed 
model (LMM) analyses. In the LMM, the factor-analytic 
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covariance matrix and restricted maximum likelihood esti-
mation were used. Within these analyses, an interaction 
variable for bariatric procedure and gender was added, and 
corrections were made for known confounders. Known 
confounders were based on literature (preoperative BMI) 
and variables that had a confounding effect in the univariate 
analysis [27].

Results

A total of 2341 young adults with a 1-year follow-up weight 
were registered from 2015 until 2019; 28 (1.2%) were 
excluded due to a two-stage procedure or revision surgery. 
Of the 2313 young adults who were included, 1246 received 
a RYGB (53.9%) and 1067 received a SG (46.1%). Two-year 
follow-up in the RYGB group was available in 583 (60.0%) 
of the 971 young adults who had surgery in or before 2018. 
Three-, 4-, and 5-year follow-up was obtained from 331/751 
(44.1%), 185/528 (35.0%), and 78/262 (29.8%) of the young 
adults, respectively. Two-year follow-up in the SG group was 
available in 542 (64.9%) of the 835 young adults who had 
surgery in or before 2018. Three-, 4-, and 5-year follow-up 
was obtained from 265/575 (46.1%), 113/302 (37.4%), and 
33/110 (30.0%) of the young adults, respectively.

The baseline characteristics of the study population 
were in general similar (Table 1). Notably, young adults 
who received a RYGB had a lower preoperative BMI com-
pared to young adults who received a SG (44.1 kg/m2 vs. 
45.3 kg/m2, p < 0.001). Besides this, preoperative T2DM, 

dyslipidemia, and musculoskeletal pain were significantly 
more represented in the RYGB group.

Weight Loss

Percentage TWL was significantly higher in the RYGB 
group compared to the SG group at 1, 2, and 3 years after 
surgery. One year after surgery, TWL was 34.3% in the 
RYGB group versus 31.9% in the SG group, 35.0% ver-
sus 32.1% 2 years after surgery, and 33.1% versus 29.8% 
3 years after surgery (all p < 0.001). This trend is pre-
served 4 and 5 years after surgery, although not significant. 
Similar patterns were found for change in BMI (Table 2). 
Next to this, the percentage of young adults who achieved 
successful weight loss (≥ 20% TWL) after a RYGB was 
higher compared to young adults after a SG, respectively 
97.2% versus 91.3% 1 year after surgery and 95.7% versus 
88.7% 2 years after surgery (all p < 0.001). Weight regain 
after initial successful weight loss was equally seen in the 
two groups, 14.7% in the RYGB group and 17.6% in the 
SG group (p = 0.160) (Table 2). LMM was used to analyze 
the association between bariatric procedure (RYGB versus 
SG) and %TWL. LMM analyses were stratified for gender, 
since gender and bariatric procedure showed a significant 
interaction effect on %TWL (Table 3). In female young 
adults, bariatric procedure, after adjustment for confound-
ers, was significantly associated with %TWL at 1, 2, and 
3 years after surgery. RYGB had an on-average 2.75 higher 
%TWL compared to SG (p < 0.001) in females. Interest-
ingly, this association was not found in male young adults 
(β = 0.63, p = 0.514).

Complications

No significant differences were detected between RYGB 
and SG in perioperative complications, nor in postopera-
tive complications within 30 days (Table 4). Furthermore, 
no mortality was reported in both groups.

Obesity‑Related Comorbidities

Regarding the progression of obesity-related comorbidi-
ties, no differences were found between the two groups 
in terms of T2DM, hypertension, dyslipidemia, OSAS, 
and musculoskeletal pain (Table  5). However, in the 
RYGB group, more resolution or improvement of GERD 
compared to the SG group was found (95.2% vs. 56.3%, 
p < 0.001). In line with this, the RYGB group had two 
(0.18%) de novo developments of GERD compared to 14 
(1.38%) in the SG group.

Table 1  Baseline characteristics of the included young adults

Data presented as number (%) or mean (SD). *p-value is below the 
threshold of < 0.05. RYGB, Roux-en-Y gastric bypass; SG, sleeve 
gastrectomy; BMI, body mass index; T2DM, type 2 diabetes melli-
tus; GERD, gastroesophageal reflux disease; OSAS, obstructive sleep 
apnea syndrome

RYGB, n = 1246 SG, n = 1067 p-value

Age (years, ± SD) 23.1 ± 2.0 22.9 ± 2.1 0.002*
Gender, no. (%)
Female 1073 (86.1) 925 (86.7) 0.687
Preoperative weight (kg, 

SD)
127.3 ± 18.0 130.4 ± 19.4  < 0.001*

Preoperative BMI (kg/
m2 ± SD)

44.1 ± 4.7 45.3 ± 5.1  < 0.001*

Preoperative comorbidities, no. (%)
T2DM 56 (4.5) 30 (2.8) 0.033*
 Hypertension 67 (5.4) 52 (4.9) 0.585
 Dyslipidemia 88 (7.1) 29 (2.7)  < 0.001*
GERD 102 (8.2) 71 (6.7) 0.163
OSAS 60 (4.8) 46 (4.3) 0.563
Musculoskeletal pain 431 (34.6) 311 (29.1) 0.005*
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Discussion

Several studies and meta-analyses have been performed 
comparing RYGB and SG, yet so far the young adults 
were underrepresented [11, 15, 16, 28]. To our knowl-
edge, this is the first nationwide population-based cohort 
study comparing weight loss outcomes between RYGB and 
SG in young adults (18–25 years). We demonstrated that 
RYGB is associated with an on-average higher %TWL at 
1, 2, and 3 years after surgery compared to SG, particu-
larly in females. This study also indicates that in general, 

bariatric surgery appeared to be safe in young adults and 
that RYGB more often resulted in resolution or improve-
ment of GERD.

In terms of short- and midterm weight loss, this study 
suggests that RYGB should be favored as surgical technique 
in young adults rather than SG. This is supported by a recent 
meta-analysis among adults, demonstrating that RYGB led 
to a significantly greater decrease in BMI compared to SG 
at 1 and 3 years after surgery (1.25 kg/m2 and 1.71 kg/m2). 
In a sensitivity analysis, this favorable effect of RYGB was 
also seen 5 years after surgery [11]. Besides this, a large 

Table 2  Weight loss outcomes 
comparing RYGB and SG in 
young adults

Data presented as mean (± SD). *p-value is below the threshold of < 0.05. 1Number of patients in analysis/
number of patients who could have had a follow-up visit. 2Defined as ≥ 20% TWL at 1 year after surgery. 
3Defined as ≥ 20% TWL at 2 years after surgery. 4Defined as ≥ 20% weight regain of a patients’ lost weight 
at their last follow-up visit, with a minimum of 2 years after surgery, and after initial successful weight loss 
(≥ 20% TWL) at 1-year follow-up. RYGB, Roux-en-Y gastric bypass; SG, sleeve gastrectomy; TWL, total 
weight loss; BMI, body mass index

RYGB SG

No.1 % ± SD No.1 % ± SD p-value
TWL 1 year 1246/1246 34.3 ± 7.3 1067/1067 31.9 ± 8.5  < 0.001*
TWL 2 years 583/971 35.0 ± 8.3 542/835 32.1 ± 10.0  < 0.001*
TWL 3 years 331/751 33.1 ± 9.2 265/575 29.8 ± 11.5  < 0.001*
TWL 4 years 185/528 30.9 ± 10.4 113/302 29.9 ± 12.9 0.521
TWL 5 years 78/262 29.5 ± 11.2 33/110 26.5 ± 15.1 0.307

No.1 kg/m2 ± SD No.1 kg/m2 ± SD
Change in BMI 1 year 1246/1246 15.1 ± 3.6 1067/1067 14.4 ± 4.3  < 0.001*
Change in BMI 2 years 583/971 15.4 ± 4.1 542/835 14.6 ± 5.2 0.003*
Change in BMI 3 years 331/751 14.6 ± 4.6 265/575 13.6 ± 5.8 0.024*
Change in BMI 4 years 185/528 13.6 ± 5.0 113/302 13.9 ± 7.1 0.676
Change in BMI 5 years 78/262 13.1 ± 5.2 33/110 12.4 ± 7.1 0.589

No. in analysis No. (%) No. in analysis No. (%)
Successful weight loss 1  year2 1246 1211 (97.2) 1067 974 (91.3)  < 0.001*
Successful weight loss 2  years3 583 558 (95.7) 542 481 (88.7)  < 0.001*
Weight  regain4 673 99 (14.7) 620 109 (17.6) 0.160

Table 3  Stratified for gender linear mixed model analysis of variables associated with %TWL after RYGB or SG at 1–3 years after surgery

* p-value is below the threshold of < 0.05. RYGB, Roux-en-Y gastric bypass; SG, sleeve gastrectomy; BMI, body mass index; T2DM, type 2 dia-
betes mellitus; OSAS, obstructive sleep apnea syndrome

Female Male

Beta coefficient 95% CI p-value Beta coefficient 95% CI p-value

Bariatric procedure (RYGB vs. SG) 2.75 2.07–3.44  < 0.001* 0.63  − 1.27–2.53 0.514
Follow-up compared to 1 year after surgery
2 years
3 years

0.43
 − 1.34

0.10–0.75
 − 1.86–0.83

0.010*
 < 0.001*

0.38
 − 1.82

 − 0.52–1.28
 − 3.17–0.47

0.404
0.009*

Preoperative BMI (kg/m2)  − 0.07  − 0.14–0.00 0.064 0.16  − 0.01–0.34 0.064
Preoperative T2DM (yes vs. no)  − 4.44  − 6.35–2.54  < 0.001*  − 2.49  − 6.59–1.60 0.232
Preoperative hypertension (yes vs. no)  − 1.37  − 3.04–0.31 0.110  − 3.81  − 6.85–0.78 0.014*
Preoperative OSAS (yes vs. no)  − 2.05  − 3.85–0.26 0.025*  − 3.33  − 6.55–0.12 0.042*
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cohort study of three national quality registries revealed 
that more adults who underwent RYGB achieved success-
ful weight loss (≥ 20% TWL) 1 year after surgery (95.8% 
vs. 84.6%) [28]. Similar findings were found in this study, 
95.7% of the young adults who received a RYGB achieved 

successful weight loss versus 88.7% of the young adults who 
received a SG. However, it should be noted that in our study, 
no significant differences were found in weight loss 4 and 
5 years after surgery, presumably because there was a large 
loss to follow-up of approximately 64% and 70% which may 

Table 4  Perioperative and 
postoperative complications 
(< 30 days) comparing RYGB 
and SG in young adults

Data presented as number (%). *p-value is below the threshold of < 0.05. RYGB, Roux-en-Y gastric bypass; 
SG, sleeve gastrectomy, NA, not applicable; CD, Clavien-Dindo classification; I is any deviation from the 
normal postoperative course without intervention, except some drugs such as antiemetics, antipyretics, 
analgesics, diuretics, and electrolytes; II is a complication requiring pharmacological treatment other than 
such allowed for grade I; III is a complication requiring intervention under anesthesia; IV is a complication 
resulting in organ failure

RYGB, n = 1246 SG, n = 1067 p-value

Perioperative complications, no. (%)
Perforation 1 (0.1) 0 (0) NA
Bleeding 4 (0.3) 2 (0.2) NA
Spleen injury 1 (0.1) 1 (0.1) NA
Liver injury 1 (0.1) 1 (0.1) NA
Total 10 (0.8) 7 (0.7) 0.681
Number of readmissions within 30 days, no. (%) 30 (2.4) 18 (1.7) 0.225
Therapeutic intervention for complication within 

30 days, no. (%)
10 (0.8) 6 (0.6) 0.487

Clavien-Dindo classification, no. (%)
CD grade I 7 (0.6) 7 (0.7) 0.771
CD grade II 8 (0.6) 8 (0.7) 0.755
CD grade III 14 (1.1) 9 (0.8) 0.499
CD grade IV 3 (0.2) 0 (0) NA
Postoperative complication within 30 days, no. (%)
Major bleeding 10 (0.8) 6 (0.6) 0.487
Anastomotic leakage 0 (0) 2 (0.2) NA
Intra-abdominal abscess 0 (0) 1 (0.1) NA
Wound infection 2 (0.2) 2 (0.2) 1.000
Intestinal obstruction 5 (0.4) 0 (0) NA
Anastomotic stricture 1 (0.1) 1 (0.1) 1.000
Nonsurgical complications 15 (1.2) 18 (1.7) 0.329

Table 5  Progression of obesity-related comorbidities comparing RYGB and SG in young adults

Data presented as number (%). *p-value is below the threshold of < 0.05. 1Number of patients from which comorbidity status is known at 1 or 
2 years follow-up with a preoperative comorbidity/number of patients with preoperative comorbidity. 2Based on the number of patients with 
preoperative comorbidity and known status at 1 or 2 years of follow-up. RYGB, Roux-en-Y gastric bypass; SG, sleeve gastrectomy; T2DM, type 2 
diabetes mellitus; GERD, gastroesophageal reflux disease; OSAS, obstructive sleep apnea syndrome

RYGB 1–2 years of follow-up SG 1–2 years of follow-up

No.1 Resolved or 
 improved2 no. 
(%)

Unchanged or 
 deteriorated2 no. 
(%)

No.1 Resolved or 
 improved2 no. 
(%)

Unchanged or 
 deteriorated2 no. 
(%)

p-value

T2DM 37/56 31 (83.8) 6 (16.2) 20/30 20 (100.0) 0 (0) 0.081
Hypertension 55/67 47 (85.5) 8 (14.5) 39/52 37 (94.9) 2 (5.1) 0.187
Dyslipidemia 69/88 58 (84.1) 11 (15.9) 19/29 16 (84.2) 3 (15.8) 1.000
GERD 62/102 59 (95.2) 3 (4.8) 32/71 18 (56.3) 14 (43.8)  < 0.001*
OSAS 35/60 28 (80.0) 7 (20.0) 19/46 15 (78.9) 4 (21.1) 1.000
Musculoskeletal pain 306/431 261 (85.3) 45 (14.7) 171/311 146 (85.4) 25 (14.6) 0.980
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have affected the outcomes. In order to assess the superior-
ity of the RYGB in young adults in the long term, a large 
comparative study should be designed in which long-term 
complications, physical well-being, and quality of life will 
also be included, especially in this population, since young 
adults with obesity are expected to have a reduced quality 
of life, lower educational attainment, and are more likely to 
stay single [29, 30].

One unexpected finding was that RYGB was significantly 
associated with higher %TWL compared to SG in female 
young adults, whereas this effect was not seen in male young 
adults. Previously, this has not been reported in young adults, 
and the current literature on gender differences in bariatric 
surgery reveals significant heterogeneity. One study indi-
cated that SG was more effective in men [31]. On the con-
trary, a large retrospective cohort study of 20,296 patients 
showed no gender differences in patients who received SG, 
nor in patients who received RYGB [32]. Gender differences 
between females and males might be caused by variations 
in fat metabolism, eating habits, or compliance rates but are 
in general not well understood [33]. Therefore, continued 
efforts are needed to gain more insights into gender-specific 
differences in bariatric surgery.

Regarding the postoperative complications after bari-
atric surgery in young adults, the Metabolic and Bariatric 
Surgery Accreditation and Quality Improvement Program 
(MBSAQIP) of North America recently published an over-
view [34]. In 21,592 young adults, it was shown that the 
rate of readmissions and reinterventions within 30 days 
was low (all below < 5%), and that serious complications 
such as bleedings (0.4%) were rarely documented. Besides 
this, they reported that young adults who received RYGB 
had threefold higher rates of reoperation, intervention, and 
serious complications. The complication rate in this study 
was also low; perioperative and postoperative complications 
within 30 days were all below 5%. In contrary to the report 
of the MBSAQIP, the current study revealed no differences 
between RYGB and SG in postoperative complications 
within 30 days. A possible explanation for this could be the 
lower presence of preoperative comorbidities, or it could be 
due to the fact that this study did not have enough power to 
assess these outcome measures.

In the last couple of years, the development of GERD 
after SG has raised concerns. There is a growing body of 
evidence that SG could lead to the development of GERD 
and eventually Barrett’s esophagus [35, 36]. This might be 
due to the increased intragastric pressure, the final shape of 
the sleeve, or the disruption of the anatomical anti-reflux 
barrier after SG [36, 37]. So far, there is limited evidence 
comparing RYGB and SG on the development of GERD. 
Our study revealed more resolution or improvement of 
GERD after RYGB. Nevertheless, these results need to be 
interpreted with caution, as there could be differences in the 

assessment, interpretation, and registration of the obesity-
related comorbidities among the different Dutch centers 
since this study was based on a registry. Future studies are 
therefore recommended, especially in the young adult popu-
lation as they could be of greater risk due to their extended 
exposure.

This study has certain limitations. The first limitation is 
the significant loss to follow-up, which might have led to 
a selection bias of the results, as poorer weight loss out-
comes could be a possible reason for loss to follow-up [38]. 
Another limitation of this study is the fact that the study is 
based on a registry; this might have caused differences in 
the interpretation and registration of the data entry in the 
different Dutch centers. Thirdly, our study only assessed the 
short-term complications, and mainly due to the extended 
exposure of this young population, the long-term complica-
tions would be of interest for future research. Despite these 
limitations, we believe that this study gained insights into 
the weight loss outcomes, complications, and progression 
of obesity-related comorbidities between RYGB and SG in 
young adults.

Conclusion

Population-based data revealed that similar numbers of 
RYGB and SG were performed in young adults in the Neth-
erlands and appeared to be safe. The short- and midterm 
RYGB was associated with greater weight loss, particularly 
in females. Besides this, RYGB resulted in more improve-
ments of GERD compared to SG. Based on these findings, 
RYGB might be favored in female young adults. However, 
future research with an extended follow-up is needed to 
definitively assess the superiority of the RYGB in the long 
term. This research should ideally also focus on complica-
tions (> 30 days), physical well-being, and quality of life, 
especially in this young population.

Acknowledgements The authors thank the members of the Dutch Insti-
tute for Clinical Auditing (DICA) for the registration of the data and 
for providing us with the data. The members of the Dutch Audit for 
Treatment of Obesity research group are co-authors of this study, and 
we want to thank them for their input.

Dutch Audit for Treatment of Obesity Research Group:
Dhr. dr. L.M. de Brauw, chirurg, Spaarne Gasthuis, Haarlem, the 

Netherlands
Dhr. dr. S.M.M. de Castro, chirurg, OLVG, Amsterdam, the 

Netherlands
Dhr. drs. S.L. Damen, chirurg, Medisch Centrum Leeuwarden, 

Leeuwarden, the Netherlands
Dhr. dr. F.H.W. Jonker, chirurg, Rode Kruis Ziekenhuis, Beverwijk, 

the Netherlands
Dhr. drs. J.A. Apers, chirurg, Sint Franciscus Gasthuis, Rotterdam, 

the Netherlands
Dhr. dr. I.F. Faneyte, chirurg, Ziekenhuisgroep Twente, Almelo, 

the Netherlands

768 Obesity Surgery (2022) 32:763–770



1 3

Dhr. prof. dr. J.W.M. Greve, chirurg, Zuyderland Medisch Centrum, 
Heerlen, the Netherlands

Dhr. prof. dr. E.J. Hazebroek, chirurg, Rijnstate, Arnhem, DSMBS, 
the Netherlands

Dhr. drs. G. van ’t Hof, chirurg, Bariatrisch Centrum Zuid-West 
Nederland, Bergen op Zoom, the Netherlands

Dhr. dr. I.M.C. Janssen, chirurg, Medisch Directeur Nederlandse 
Obesitas Klinieken, Zeist, the Netherlands

Dhr. drs. E.H. Jutte, chirurg, Medisch Centrum Leeuwarden, Leeu-
warden, the Netherlands

Dhr. drs. R.A. Klaassen, chirurg, Maasstad Ziekenhuis, Rotterdam, 
the Netherlands

Dhr. drs. E.A.G.L. Lagae, chirurg, ZorgSaam Zeeuws-Vlaanderen, 
Terneuzen, the Netherlands

Mw. dr. B.S. Langenhoff, chirurg, ETZ, Tilburg, the Netherlands
Dhr. drs. R.S.L. Liem, chirurg, Groene Hart Ziekenhuis, secretary, 

Gouda, the Netherlands
Dhr. drs. A.A.P.M. Luijten, Máxima Medisch Centrum, Eindhoven, 

the Netherlands
Dhr. dr. S.W. Nienhuijs, chirurg, Catharina Ziekenhuis, chairman, 

Eindhoven, the Netherlands
Dhr. dr. R. Schouten, chirurg, Flevoziekenhuis, Almere, the 

Netherlands
Dhr. dr. R.M. Smeenk, chirurg, Albert Schweitzer Ziekenhuis, 

Dordrecht, the Netherlands
Dhr. dr. D.J. Swank, chirurg, Nederlandse Obesitas Kliniek West, 

Den Haag & Gouda, the Netherlands
Dhr. dr. M.J. Wiezer, chirurg, St. Antonius Ziekenhuis, Utrecht, 

the Netherlands
Dhr. drs. W. Vening, bariatrisch chirurg, Rijnstate, Arnhem, the 

Netherlands

Declarations 

Ethics Approval All procedures performed in these studies involving 
human participants were in accordance with the ethical standards of 
the institutional and/or national research committee and with the 1964 
Helsinki Declaration and its later amendments or comparable ethical 
standards. For this type of study, formal consent is not required.

Informed Consent Reporting to DATO in the Netherlands is manda-
tory. Informed consent does not apply according to Dutch law.

Conflict of Interest The authors declare no competing interests.

References

 1. Finucane MM, Stevens GA, Cowan MJ, Danaei G, Lin JK, 
Paciorek CJ, et al. National, regional, and global trends in body-
mass index since 1980: systematic analysis of health examination 
surveys and epidemiological studies with 960 country-years and 
9·1 million participants. Lancet. 2011;377(9765):557–67.

 2. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono 
C, et al. Global, regional, and national prevalence of overweight 
and obesity in children and adults during 1980–2013: a systematic 
analysis for the Global Burden of Disease Study 2013. Lancet. 
2014;384(9945):766–81.

 3. NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends 
in body-mass index, underweight, overweight, and obesity from 
1975 to 2016: a pooled analysis of 2416 population-based meas-
urement studies in 128·9 million children, adolescents, and adults. 
Lancet. 2017;390(10113):2627–42.

 4. Beamish AJ, D’Alessio DA, Inge TH. Controversial Issues: 
when the drugs don’t work, can surgery provide a differ-
ent outcome for diabetic adolescents? Surg Obes Relat Dis. 
2015;11(4):946–8.

 5. Shah AS, D’Alessio D, Ford-Adams ME, Desai AP, Inge TH. Bar-
iatric surgery: a potential treatment for type 2 diabetes in youth. 
Diabetes Care. 2016;39(6):934–40.

 6. Gordon-Larsen P, The NS, Adair LS. Longitudinal trends in obe-
sity in the United States from adolescence to the third decade of 
life. Obesity (Silver Spring). 2010;18(9):1801–4.

 7. Bendor CD, Bardugo A, Pinhas-Hamiel O, Afek A, Twig G. 
Cardiovascular morbidity, diabetes and cancer risk among chil-
dren and adolescents with severe obesity. Cardiovasc Diabetol. 
2020;19(1):79.

 8. Sjöström L, Lindroos AK, Peltonen M, Torgerson J, Bouchard 
C, Carlsson B, et  al. Lifestyle, diabetes, and cardiovascu-
lar risk factors 10 years after bariatric surgery. N Engl J Med. 
2004;351(26):2683–93.

 9. Olbers T, Beamish AJ, Gronowitz E, Flodmark CE, Dahlgren J, 
Bruze G, et al. Laparoscopic Roux-en-Y gastric bypass in adoles-
cents with severe obesity (AMOS): a prospective, 5-year, Swedish 
nationwide study. Lancet Diabetes Endocrinol. 2017;5(3):174–83.

 10. Inge TH, Courcoulas AP, Jenkins TM, Michalsky MP, Helm-
rath MA, Brandt ML, et  al. Weight loss and health status 3 
years after bariatric surgery in adolescents. N Engl J Med. 
2016;374(2):113–23.

 11. Lee Y, Doumouras AG, Yu J, Aditya I, Gmora S, Anvari M, et al. 
Laparoscopic sleeve gastrectomy versus laparoscopic Roux-en-Y 
gastric bypass: a systematic review and meta-analysis of weight 
loss, comorbidities, and biochemical outcomes from randomized 
controlled trials. Ann Surg. 2021;273(1):66–74.

 12. Poelemeijer YQM, Liem RSL, Nienhuijs SW. A Dutch nationwide 
bariatric quality registry: DATO. Obes Surg. 2018;28(6):1602–10.

 13. Jaarrapportage 2019 DATO [Internet]. Dutch Institute for Clini-
cal Auditing. 2019. Available from: https:// dica. nl/ jaarr appor tage- 
2019/ dato.

 14. Major P, Wysocki M, Dworak J, Pędziwiatr M, Pisarska M, 
Wierdak M, et al. Analysis of laparoscopic sleeve gastrectomy 
learning curve and its influence on rocedure Safety and Periopera-
tive Complications. Obes Surg. 2018;28(6):1672–80.

 15. Salminen P, Helmiö M, Ovaska J, Juuti A, Leivonen M, Peromaa-
Haavisto P, et al. Effect of laparoscopic sleeve gastrectomy vs 
laparoscopic Roux-en-Y gastric bypass on weight loss at 5 years 
among patients with morbid obesity: the SLEEVEPASS Rand-
omized Clinical Trial. JAMA. 2018;319(3):241–54.

 16. Peterli R, Wölnerhanssen BK, Peters T, Vetter D, Kröll D, Borbély 
Y, et al. Effect of laparoscopic sleeve gastrectomy vs laparoscopic 
Roux-en-Y gastric bypass on weight loss in patients with mor-
bid obesity: The SM-BOSS Randomized Clinical Trial. JAMA. 
2018;319(3):255–65.

 17. McVay MA, Friedman KE, Applegate KL, Portenier DD. Patient 
predictors of follow-up care attendance in Roux-en-Y gastric 
bypass patients. Surg Obes Relat Dis. 2013;9(6):956–62.

 18. Colquitt JL, Pickett K, Loveman E, Frampton GK. Sur-
gery for weight loss in adults. Cochrane Database Syst Rev. 
2014;8:Cd003641.

 19. Jenkins TM, Xanthakos SA, Zeller MH, Barnett SJ, Inge TH. 
Distance to clinic and follow-up visit compliance in adolescent 
gastric bypass cohort. Surg Obes Relat Dis. 2011;7(5):611–5.

 20. Cooiman MI, Aarts EO, Janssen IMC, Hazebroek EJ, Berends 
FJ. Weight loss, remission of comorbidities, and quality of 
life after bariatric surgery in young adult patients. Obes Surg. 
2019;29(6):1851–7.

 21. Romeijn MM, van Hoef S, Janssen L, van de Pas KGH, van 
Dielen FMH, Luijten AAPM, Göttgens KWA, Greve JWM, 
Leclercq WKG. Comparison of linear versus circular-stapled 

769Obesity Surgery (2022) 32:763–770

https://dica.nl/jaarrapportage-2019/dato
https://dica.nl/jaarrapportage-2019/dato


1 3

gastroenterostomy in Roux-en-Y gastric bypass: a nationwide 
population-based cohort study. Obes Surg. 2021;31(8):3579–87.

 22. Fried M, Yumuk V, Oppert JM, Scopinaro N, Torres A, Weiner 
R, et al. Interdisciplinary European guidelines on metabolic and 
bariatric surgery. Obes Surg. 2014;24(1):42–55.

 23. Uittenbogaart M. A216 Defining an international standard for 
primary and secondary non-response following bariatric surgery 
for research purposes: a modified Delphi consensus. Surg Obes 
Relat Dis. 2019;15(10):76.

 24. Dindo D, Demartines N, Clavien PA. Classification of surgical 
complications: a new proposal with evaluation in a cohort of 6336 
patients and results of a survey. Ann Surg. 2004;240(2):205–13.

 25. Brethauer SA, Kim J, el Chaar M, Papasavas P, Eisenberg D, 
Rogers A, et al. Standardized outcomes reporting in metabolic 
and bariatric surgery. Surg Obes Relat Dis. 2015;11(3):489–506.

 26. Akpinar EO, Liem RSL, Nienhuijs SW, Greve JWM, Dutch 
Audit for Treatment of Obesity Research Group. Marang-van de 
Mheen PJ Metabolic effects of bariatric surgery on patients with 
type 2 diabetes: a population-based study. Surg Obes Relat Dis. 
2021;17(7):1349–58.

 27. Nielsen MS, Christensen BJ, Schmidt JB, Tækker L, Holm 
L, Lunn S, et al. Predictors of weight loss after bariatric sur-
gery-a cross-disciplinary approach combining physiologi-
cal, social, and psychological measures. Int J Obes (Lond). 
2020;44(11):2291–302.

 28. Poelemeijer YQM, Liem RSL, Våge V, Mala T, Sundbom M, 
Ottosson J, et al. Gastric bypass versus sleeve gastrectomy: patient 
selection and short-term outcome of 47,101 primary operations 
from the Swedish, Norwegian, and Dutch national quality regis-
tries. Ann Surg. 2020;272(2):326–33.

 29. de Jong MMC, Hinnen C. Bariatric surgery in young adults: a 
multicenter study into weight loss, dietary adherence, and quality 
of life. Surg Obes Relat Dis. 2017;13(7):1204–10.

 30. Dey M, Gmel G, Mohler-Kuo M. Body mass index and health-
related quality of life among young Swiss men. BMC Public 
Health. 2013;13:1028.

 31. Perrone F, Bianciardi E, Benavoli D, Tognoni V, Niolu C, Sira-
cusano A, et al. Gender influence on long-term weight loss and 

comorbidities after laparoscopic sleeve gastrectomy and Roux-
en-Y gastric bypass: a prospective study with a 5-year follow-up. 
Obes Surg. 2016;26(2):276–81.

 32. Coleman KJ, Huang YC, Hendee F, Watson HL, Casillas RA, 
Brookey J. Three-year weight outcomes from a bariatric surgery 
registry in a large integrated healthcare system. Surg Obes Relat 
Dis. 2014;10(3):396–403.

 33. Ketterer C, Heni M, Stingl K, Tschritter O, Linder K, Wagner R, 
et al. Polymorphism rs3123554 in CNR2 reveals gender-specific 
effects on body weight and affects loss of body weight and cer-
ebral insulin action. Obesity (Silver Spring). 2014;22(3):925–31.

 34. Mocanu V, Lai K, Dang JT, Switzer NJ, Birch DW, Ball GDC, 
et al. Evaluation of the trends, characteristics, and outcomes in 
North American youth undergoing elective bariatric surgery. Obes 
Surg. 2021;31(5):2180–7.

 35. Sebastianelli L, Benois M, Vanbiervliet G, Bailly L, Robert M, 
Turrin N, et al. Systematic endoscopy 5 years after sleeve gas-
trectomy results in a high rate of barrett’s esophagus: results of a 
multicenter study. Obes Surg. 2019;29(5):1462–9.

 36. Genco A, Soricelli E, Casella G, Maselli R, Castagneto-Gissey 
L, Di Lorenzo N, et al. Gastroesophageal reflux disease and Bar-
rett’s esophagus after laparoscopic sleeve gastrectomy: a possi-
ble, underestimated long-term complication. Surg Obes Relat Dis. 
2017;13(4):568–74.

 37. Lazoura O, Zacharoulis D, Triantafyllidis G, Fanariotis M, Sioka 
E, Papamargaritis D, et al. Symptoms of gastroesophageal reflux 
following laparoscopic sleeve gastrectomy are related to the 
final shape of the sleeve as depicted by radiology. Obes Surg. 
2011;21(3):295–9.

 38. Luca P, Nicolas C, Marina V, Sarah B, Andrea L. Where are 
my patients? Lost and found in bariatric surgery. Obes Surg. 
2021;31(5):1979–85.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

770 Obesity Surgery (2022) 32:763–770


	Roux-en-Y Gastric Bypass Versus Sleeve Gastrectomy in Young Adults: a Dutch Registry Study
	Abstract
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Study Design
	Study Outcomes
	Statistical Analysis

	Results
	Weight Loss
	Complications
	Obesity-Related Comorbidities

	Discussion
	Conclusion
	Acknowledgements 
	References


