nternational Federation for Surgery
of Obesity & Metabolic Disorders

@ IFSO

2024

REGISTRY REPORT

9™ GLOBAL



Members of the
IFSO Global Registry Committee

ASIAN-PACIFIC CHAPTER

Wendy Brown - Past Chair, Australia
Praveen Raj, India

/ O

A

EUROPEAN CHAPTER

Ronald Liem - Chair, Netherlands
Nasser Sakran, Israel
Erik Stenberg, Sweden

P -

A

LATIN-AMERICAN CHAPTER

Carolina Batista, Brazil
Camilo Boza, Chile

MIDDLE-EAST AND NORTH-AFRICAN CHAPTER

Aayed Al Qahtani, Saudi Arabia
Mohamed Hany, Egypt

, -

A

NORTH AMERICAN CHAPTER

Mehran Anvari - Vice Chair, Canada
Ben Clapp, USA
Anthony Petrick, USA



01
04

05
07

09

13

20

26

47

58

61

62

63

64

67

EXECUTIVE SUMMARY
FOREWORD
INTRODUCTION

DATA GUIDE

CHAPTER 1
Contributors to the Ninth Report

CHAPTER 2
Procedures and Operative Approach

CHAPTER 3
Demographics

CHAPTER 4
Obesity Related Diseases

CHAPTER 5
Perioperative Outcomes

CHAPTER 6
Trends in Metabolic and Bariatric
Surgery Worldwide

CHAPTER 7
Conclusions

APPENDIX 1
List of Presidents and Contributors

APPENDIX 2
Known National/Regional Registries to IFSO

APPENDIX 3
Data Dictionary

APPENDIX 4
Definitions Used by Various Registries for
Obesity Related Diseases




List of Figures




List of Tables




Executive

summary

This ninth report from the International Federation for the Surgery of Obesity and Metabolic Disorders
(IFSO) Global Registry presents aggregated data drawn exclusively from national and two regional
metabolic bariatric surgery registries. As the third edition to adopt this methodology, it builds on the
groundwork laid by its two predecessors. The report focuses on patient demographics, the volume and
types of procedures performed across different countries, and perioperative outcomes. All data are
reported in accordance with the standardized minimum dataset developed in collaboration with the
University of Bristol, offering valuable insights into the real-world impact of metabolic bariatric surgery.

With the third publication in this revised new style, it is now possible to begin identifying trends based on
the reliable data collected in the Global Registry, complementing findings from previous surveys. 2

Important caveats

Data from national or regional registries generally reflect the clinical practices of their respective regions and
are typically less susceptible to bias than data from single centers purporting to represent entire countries.
Although this report includes fewer countries than earlier editions, the broader scope of the contributing
registries likely makes the information more representative of global practice. Moreover, the number of
countries meeting the new inclusion criteria is steadily increasing.

Nonetheless, several important limitations must be considered when interpreting the findings in this report:

¢ Incomplete data ascertainment: Most registries do not capture all individuals undergoing metabolic
bariatric procedures, which can lead to underrepresentation.

¢ Incomplete perioperative follow-up: Key complications may go unnoticed or unreported due to gaps in
follow-up.

e Variability in data auditing: The procedures used to audit or verify data accuracy vary between countries,
potentially affecting the reliability of reported outcomes.

¢ Inconsistent definitions: Key variables are not uniformly defined across registries, complicating direct
comparisons. Where such discrepancies exist, they are noted within the report. 3

Despite these limitations, the consistency observed across contributing registries is encouraging and

reinforces the overall credibility of the findings. It also reflects steady progress toward our shared mission:
"Providing reliable data on metabolic and bariatric surgery worldwide."



Key Outcomes in this Report

Registry Coverage and Participation
" Total number of procedures captured in 2023: 593,500
- 543,000 primary procedures
- 50,500 revisional/secondary procedures
® Number of participating countries/registries: 37 countries and 2 regional registries (Michigan, USA and Ontario,
representing Canada)
" Percentage of known national registries represented: 39/44 = 89%

Patient Demographics
= Sex: Most patients undergoing metabolic bariatric surgery were female, a trend consistent across all registries
(82.7% for primary surgeries; 77.9% for revisional surgeries)
= Baseline BMI:
- Range: From a mean of 27.6 kg/m? (females, lower IQR) to 62.2 kg/m? (females, upper IQR) in India
- Most registries reported baseline BMI between 40-45 kg/m?
= Age on Day of Surgery:
- Median age for primary surgery: 42.0 years, ranging from 32.0 years (China) to 48.6 years (Spain)

Preoperative Obesity Related Diseases

= Most common condition: Type Il diabetes, with an average reported prevalence of 10-30% across the registries

= Highest prevalence: 100% in Azerbaijan and Bolivia

= Lowest prevalence: 10.5% in Australia and Norway

= Sex disparities: Males more frequently reported obstructive sleep apnea, hypertension, and dyslipidemia, while
females more commonly reported depression

Types and Techniques of Procedures
® Most common primary procedure: Sleeve gastrectomy (61%), with regional variation
= Most common revisional procedure: Roux-en-Y gastric bypass (58%)
= Surgical approach:
- Laparoscopic surgery was the predominant approach
- Use of robotic surgery is increasing, particularly for revisional procedures

Length of Stay and Readmissions

= Primary procedures: Median length of stay ranged from 1 day (El Salvador, Iran, Netherlands, Ontario, Sweden)
to 6 days (China, South Korea)

" Revisional procedures: Generally associated with equal or longer hospital stays compared to primary procedures
Cultural factors: Variability in length of stay likely reflects local discharge norms and the availability of
community-based support systems

Safety

" Revisional procedures consistently show a higher reoperation rate (reop) than primary procedures
® Reported postoperative mortality rates range from 0-0.44%, with most registries reporting <0.1%
= Conclusion: Metabolic bariatric surgery continues to be a very safe intervention
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Foreword

The %th edition of the IFSO Global Registry Report marks a pivotal moment in our ongoing journey to
understand, monitor, and improve the practice of metabolic and bariatric surgery worldwide. Through
the tireless efforts of national and regional registries, this report consolidates 600,000 procedures
performed across five continents, offering a uniquely global and evidence-informed view of the evolving
landscape of obesity treatment.

In recent years, the IFSO Global Registry has matured from an ambitious concept into a robust platform
of international collaboration. By transitioning to aggregated data reporting and harmonizing our
methodology with international data protection standards, we have not only ensured greater
compliance, but also improved the integrity, transparency, and clinical relevance of the data presented.
The addition of longitudinal trends in this edition reflects a growing maturity in our dataset, enabling
deeper insights into procedural evolution, outcomes, and emerging practices across diverse healthcare
systems.

This report is more than a record of numbers. It reflects our shared commitment to evidence-based care,
equity in treatment access, and continuous improvement in patient outcomes. Each data point is not just
a surgical intervention, but a human story of health transformation, underscoring the need for our field
to remain grounded in compassion, science, and accountability.

On behalf of IFSO, | extend my gratitude to all contributors, registries, clinicians, researchers, and
patients, whose dedication and transparency have made this report possible. Your commitment
strengthens our collective ability to advocate for better care and support global policy efforts that
recognize obesity as a chronic, relapsing disease deserving of structured, multidisciplinary treatment.

As we look ahead, the Global Registry will continue to serve as both a compass and a catalyst guiding
innovation and anchoring it in real-world evidence. We encourage all member societies to engage
actively in this initiative and help us expand the reach and impact of this global resource.

Dr. Ricardo V. Cohen
President
International Federation for the Surgery for Obesity and Metabolic Disorders



Introduction

Mission and purpose

The IFSO Global Registry is committed to providing the most reliable and transparent data on metabolic and
bariatric surgery worldwide. Its primary objectives include monitoring global procedure volumes, evaluating
the uptake of surgical interventions for obesity and metabolic disease, and facilitating real-world,
post-approval surveillance of surgical procedures and devices.

From inception to global reach

Since its launch in 2014, the Registry has expanded considerably. Initially, it included 100,000 procedures
from 18 countries, encompassing both single-centre data and comprehensive national datasets (e.g.,
Sweden and the UK). By the sixth report, the dataset had grown to over 500,000 procedures across 50
countries, incorporating data from 10 national or regional registries. However, the inclusion of
individual-level data introduced significant legal and logistical challenges, particularly considering Europe’s
General Data Protection Regulation (GDPR).

Adapting to regulatory and data quality challenges

With GDPR enforcement in 2018, the regulatory landscape became more stringent, demanding enhanced
consent procedures, ethical oversight, and robust data security. For IFSO, a relatively small organization
managing these requirements proved increasingly challenging. Furthermore, early reports were affected by
variability in data definitions and the limited representativeness of single-centre contributions.

A new approach: aggregated national and regional data

Beginning with the 2022 report, the Registry transitioned to a new model that includes only aggregated data
from established national and regional registries. This shift ensures compliance with GDPR by eliminating the
transfer of individual-level data while maintaining a credible overview of global surgical activity.

Key elements of the revised model include:

¢ Use of aggregated (mean/median) values to enhance data security

® Registry-level reporting on data completeness to improve transparency and reduce bias

¢ A standardized core dataset comprising 12 demographic and procedural variables to ensure consistency
Inclusion in the current (ninth) report of 600,000 procedures from 37 national and 2 regional registries,
covering over 89% of known registries worldwide

¢ Introduction of a new trends chapter from the ninth report onward, enabled by the growing longitudinal
dataset



Looking ahead

The finalized IFSO/Bristol dataset has been published and is now publicly accessible. Supporting
documentation, including consent forms, data-sharing agreements, and ethics templates, is available to
assist new registries in their development. Training and outreach initiatives will continue, and the Registry
Committee plans to provide more tailored feedback to contributors and IFSO Chapters based on the Global
Report.

Preliminary efforts are also underway to create an online dashboard that leverages data from the Global
Reports. The Registry Committee remains committed to engaging existing national registries in global
reporting and will continue to invite their participation. IFSO member states without a national registry will
be approached to assess interest in developing one. Where interest exists, IFSO will offer support in
establishing new registries, or help to identify and foster such needs.

Acknowledgments and thanks

We express our sincere gratitude to all contributors, registry leaders, the IFSO leadership, and Manuela
Mazzarella for their continued trust and support. Special thanks also go to Meaghan Thomson of Owl
Graphic Design and Robin Thompson of Monash University for their efforts in collating and presenting data
from across the globe. Most importantly, we acknowledge the patients whose data underpin this global
initiative. The Registry is well positioned to fulfill its mission of delivering the most accurate descriptive data
on metabolic and bariatric surgery worldwide

On behalf of the IFSO Registry Committee,
Ronald Liem
Chair



Data Guide

Data Collection and Collation Process
A word about the data included

The data items presented in this ninth report build upon the foundation laid in the seventh and eight editions.
They were selected to capture the demographics of individuals with obesity undergoing metabolic bariatric
procedures, the types of procedures performed, and indicators of perioperative safety. By collecting these
items across national and regional registries, the report highlights both similarities and differences across the
IFSO Federation. The data dictionary is available in Appendix 3, and Appendix 4 outlines the specific
definitions used by each registry, especially for comorbidities.

As all participating registries are well established and use their own definitions, full alignment with the
common data dictionary was not feasible. Where notable differences in data definitions exist between
countries or regions, these are described within the main body of the report. Furthermore, not all registries
collected every selected data item; when a particular item was absent, that registry’s data was excluded from
the relevant outcome sections (not reported (NR).

Process for collecting data from national and regional registries

In this ninth edition, several registries have returned, including China, Taiwan, Italy, Spain, Bolivia, and
Michigan, USA. In addition, new countries have joined the Global Registry: India, Singapore, Thailand,
Germany, Ireland, Kazakhstan, Romania, Switzerland, Colombia, El Salvador, Irag, and Lebanon. Their
inclusion is met with great appreciation, and this edition features the highest number of participating
countries since the introduction of the new reporting methodology. All known metabolic and bariatric surgical
registries were invited to contribute to this report by the IFSO Secretariat, under the leadership of Manuela
Mazzarella. Of the 44 known registries, 39 agreed to participate. It is hoped that these countries will continue
their engagement with the Global Registry and that future editions will welcome both new registries and the
return of previous participants.

The submitted data pertains to the registration year 2023 for all registries, with the exception of the United
States. Due to the size of the U.S. registry, it is not feasible to process the data for the registration year in time
to meet the submission deadline for the global registry. Therefore, the data for the United States presented
in this report reflects the registration year 2022. This was also the case in the previous two editions before the
9th report, where the United States consistently lagged one year behind.



The Australia and New Zealand Bariatric Surgery Registry (ANZBSR) team updated the data dictionary and
managed a REDCap™ database to collect data from participating registries. This system is securely hosted at
Monash University in Melbourne, Australia.

Most registries submitted their data directly via the REDCap™ platform. In some instances, data was
submitted through Excel™ spreadsheets and manually entered REDCap™ by the ANZBSR team. All data
were reviewed for completeness, and the final report was compiled by the Global Registry Committee,
chaired by Ronald Liem. Before finalization, all graphs were circulated to the IFSO Global Registry Committee
for confirmation of data accuracy.

Reporting

Meaghan Thomson of Owl Graphic Design, Australia, was responsible for formatting the report. Database
management and graphs were provided by Robin Thompson, Database Business Analyst at Monash
University, Australia. The descriptive text was contributed by Ronald Liem, Wendy Brown, and Ricardo Cohen,
with editorial support from Manuela Mazzarella.

Analysis of data Results of these

to provide analyses Monash University

Data drawn from data checked for IFSO

national/regional e Inf?;:?igrdlon CIEE| eI missing data and

data) entered Report writing.
identified in the into Redcap™

data dictionary. database.

registries. cleaned. Graphs

generated.

Acknowledgments and thanks

The collection and collation of data for this report would not have been possible without the essential support
of the Australian and New Zealand Bariatric Surgery Registry (ANZBSR). Jennifer Holland (Executive Officer),
Jenifer Cottrell (Operations Manager), Angus Campbell (Data Services Manager), Robin Thompson (Database
Business Analyst), and Dianne Brown (Consultant) made substantial contributions through the development
of the data dictionary, establishment of data definitions, and construction of the Redcap™ database.

Sara Maria Sprinkhuizen, from the Data Vision Lab, introduced a novel approach to data visualization in the
7th report, which has since been further refined in the 8th and now the 9th report. For this current edition,
Robin Thompson was responsible for the collection, collation, and cleaning of aggregated data from both
national and regional registries. His considerable effort is gratefully acknowledged.

We are also indebted to Meaghan Thomson for her continued contributions in producing high-quality visual
representations for the report.

Finally, special thanks are due to Manuela Mazzarella, whose pivotal role in engaging registries worldwide,
supporting the Global Registry Committee, and advocating for the importance of the global registry has been
fundamental. Her unwavering commitment and encouragement have been instrumental to this work, and the
present report could not have been realized without her efforts.

o



Contributors to the Ninth Report

The International Federation for the Surgery of Obesity and Metabolic Disorders (IFSO) is a global
organization that comprises 72 official national societies in 2023 representing metabolic and bariatric
surgeons as well as integrated health professionals. Since its establishment in 1995, IFSO has been
committed to unifying the international scientific, clinical, and multidisciplinary health communities. Its
overarching goals are the dissemination of knowledge, promotion of collaboration, and the development
of universal standards of care for individuals living with adiposity-based chronic disease.

A central initiative supporting this mission is the IFSO Global Registry. By collecting and analyzing data
from national and regional registries, the Global Registry offers a comprehensive view of caseloads,
procedural uptake, and outcomes of metabolic and bariatric surgery across the globe. These data-driven
insights are instrumental in identifying disparities in care access and underpin evidence-based advocacy
efforts aimed at enhancing healthcare delivery and ensuring equitable access to treatment.

The registry operates using aggregated, pre-analyzed data supplied by participating national and regional
registries. This methodological shift away from individual-level data addresses growing concerns regarding
data protection and privacy regulations (e.g., GDPR), while also aligning with the operational constraints
and preferences of many large contributors, who are better positioned to share summary statistics within
their respective legal contexts. The continued increase in both procedural volume and contributing entities
reflects a strong positive trend in participation and data quality. However, case ascertainment remains
variable across contributors.

Over the past three editions, national and regional registries have contributed to the Global Reports in
varying compositions. In the 7th edition, 27 registries participated. This number slightly declined to 24 in
the 8th edition but has increased significantly in the current 9th edition, with contributions from 39
registries. We are pleased to welcome 12 new registries in this edition. Additionally, five registries have
resumed participation after a period of absence, while three registries were unable to contribute this time.
Looking ahead, we aspire for full participation from all 44 registries in the upcoming 10th edition of the
Global Registry. In the meantime, the Registry Committee will continue to support IFSO member states
that have not yet implemented a registry in establishing one and contribute to this initiative. For a
comprehensive overview of the participating Member States and regional registries, please refer to
Appendix 2. Over time, longitudinal comparison will enable identification of practice trends and outcome
evolution across diverse health systems.

o



Data standardization and definitions

A consistent data dictionary (Appendix 3) is used in the report. Despite ongoing harmonization efforts,
slight variations in national definitions persist; these are explicitly noted in the main text and in Appendix 4,
particularly in relation to comorbidities. Achieving fully standardized reporting remains a key objective for

future iterations of the registry.

Future directions

The IFSO Registry Committee remains committed to engaging all 72 member societies, though it
recognizes that a significant part still lack a functioning national registry.

To help address these gaps, IFSO, in partnership with Bristol University, has developed a minimum dataset,
a standardized data dictionary, and a comprehensive registry toolkit. This toolkit, supported by mentorship
and guidance in navigating jurisdictional challenges, aims to equip member societies to establish and
sustain effective national registries.

By making registry activity a core function of every member society, IFSO seeks to enhance the quality,
comparability, and global impact of its data, ultimately advancing care for people affected by obesity and
metabolic disorders worldwide.
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FIGURE 1. Geographic distribution of contributors to the 9th IFSO global
registry report and total procedure count by IFSO chapter (2023)
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Figure 2. Total procedures by country, n=598,736* (2023)
*As reported by each country - total counts may differ from operative type and

approach breakdowns due to reporting differences between countries.
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Procedures & Operative Approach

During the current reporting period, 593,500 metabolic bariatric procedures were documented across
participating registries. It should be noted that overlap between registries, such as the Michigan, USA Registry
and USA (MBSAQIP) Registry, may result in minor data duplication, potentially affecting the reported totals for
the United States. While Ontario is a regional registry, it currently represents Canada, which lacks a national

bariatric surgery registry.

Procedure trends

Sleeve Gastrectomy (SG) continues to be the most performed metabolic bariatric procedure worldwide,
followed by Roux-en-Y Gastric Bypass (RYGB) and One Anastomosis Gastric Bypass (OAGB). Procedures
categorized as "other” are not increasing in frequency and include Single Anastomosis Duodeno-lleal Bypass
with Sleeve Gastrectomy (SADI-S), Biliopancreatic Diversion (BPD), Adjustable Gastric Banding (AGB), Single
Anastomosis Sleeve lleal Bypass (SASI), Transit Bipartition, and endoscopic interventions. Given the slowly
growing relevance of these techniques, future editions of this report aim to provide separate, more detailed
analyses of these emerging procedures.

Figure 3. Total procedures by operative type, n=598,137 (2023)
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Primary procedures

Primary procedures—defined as the initial metabolic bariatric surgery an individual undergoes—accounted
for 543,000 interventions. SG remains the predominant choice in nearly all reporting countries. However,
procedures categorized as “other” are gaining traction in specific regions, reflecting an evolving treatment
landscape. Differentiating and consistently reporting these newer techniques within registry datasets will
be essential for accurate monitoring and evaluation.

Revisional procedures

A total of 50,500 revisional procedures were reported, comprising 8.5% of all recorded interventions.
These include conversional procedures (in which one surgical type is changed to another due to weight
recurrence, adverse events, or recurrence of metabolic disease) and corrective procedures (e.g., internal
hernia repair or stricture dilation). Reported rates vary considerably by country, ranging from 1% in China
and Thailand to 29% in Colombia, reflecting differences in initial procedural preferences, expertise,
follow-up protocols, and potentially the impact of medical tourism. Not all registries reported on revisional
procedures (Brazil, South Africa).

RYGB is the most frequently performed revisional procedure, accounting for 58% of such cases, whereas
SG constitutes fewer than 20%. Notably, not all registries record the indications for revision, limiting the
ability to assess long-term treatment trajectories. Ongoing efforts are focused on enhancing data
completeness to better capture patient outcomes over extended periods of care.



Table 1. Primary and revisional procedures by country (2023)
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Figure 4. Total primary procedures by operative type, n=547,959 (2023)
@ Sleeve Gastrectomy @RYGB @ OAGB @Band @ Other
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Figure 5. Primary procedure count and operative type breakdown by country (2023)
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Figure 6. Total revisional procedures by operative type, n=50,100 (2023)
@ Sleeve Gastrectomy @ RYGB @ OAGB @Band @ Other
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Figure 7. Revisional procedure count and
operative type breakdown by country (2023)
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Figure 8. Revisional procedure count and
operative type breakdown by country (2023)

@ Sleeve Gastrectomy @ RYGB @ OAGB @Band @ Other
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Operative Approach

Most procedures continue to be performed laparoscopically. In contrast, revisional surgeries show a higher incidence
of open or robot-assisted approaches, underscoring their increased technical complexity. Some registries did not
report data on operative approach, and innovative techniques, such as robotic or endoscopic methods, may be
underrepresented, particularly in non-traditional surgical settings. Standardized and detailed reporting of operative
methods will be essential to track the adoption and outcomes of emerging technologies in future reports.

Figure 9. Total procedure count by operative approach, primary and revisional, n = 515,526 (2023)
@ Laparoscopic @ Open @ Endoscopic @ Robotics @ Unspecified
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Table 2. Primary and revisional operative approach by country (2023)
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Demographics

Sex

For the purposes of this report, participant sex is defined based on biological characteristics, including
chromosomes, hormones, and reproductive organs, as recorded at the time of undergoing a metabolic bariatric
procedure. Data on sex were available from 34 registries. Across all contributing registries, a higher number of
females than males underwent both primary and revisional metabolic bariatric procedures. Information on
individuals outside the binary male and female categories was limited.

Figure 10. Total procedure count by sex, primary and revisional, n = 598,736 (2023)
® Female @ Male @ Other/Unknown
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Figure 11. Procedure count by country and sex, primary and revisional (2023)
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Age

The median age at the time of surgery ranged from 32 to 49 years across countries. The youngest
median age was reported in China, while the oldest was observed in Spain. Notable differences
in median age were evident across the IFSO chapters, with particularly lower median ages in the
MENAC and APC chapters. The EC chapter demonstrated the widest age variability, also
including the oldest patients undergoing surgery. As expected, the median age for revisional
procedures (38.0-50.0 years) was higher than that for primary procedures (32.0-45.4 years).

Table 3. Median age at time of surgery by country, all procedures (2023)




Table 4. Median age by sex and country, primary procedures (2023)




Table 5. Median age by sex and country, revisional procedures (2023)




BMI

The median BMI among surgical patients varied from 36.0 kg/m? in Romania to 47.9 kg/m? in Thailand. Among
females, the median BMI ranged from 36.0 kg/m? in Romania to 46.0 kg/m? in both Germany and South Africa.
Among males, values ranged from 39.8 kg/m?2 in South Korea to 49.7 kg/m? in Thailand. Notably, Ireland recorded
the highest mean BMI values, at 48.47 kg/m? for females and 50.04 kg/m?2 for males; however, operative volume in
Ireland is low compared with other registries, suggesting a likely selection bias toward operating on the most
severe cases. Across IFSO chapters, differences in BMI were relatively modest. The upper bounds of median BMI
were broadly comparable, whereas the lower bounds appeared somewhat lower in the European (EC) and
Asia—Pacific (APC) chapters compared with the North American (NAC) chapter. Due to insufficient data, meaningful
comparisons could not be made for the Latin American (LAC) and Middle East-North Africa (MENAC) chapters.

Table 6. Median pre-surgery BMI by sex and country, primary procedures (2023)

42 46
42.4 48.7
40 45
41.37 44.9
4291 48.39
41.3 45.7
36 42

46 52
37.6 42.6
NR NR 45.44 46.66
37 44.4 40.8 44.8
42.48 54.02 47.86 54.42
40.94 51.02 4557 51.21
39.56 48.89 43.74  49.27
41.36 51.32 ) 51.91
36.4 44.2 41.8 45.3




Obesity Related Diseases

Diseases related to obesity and improvement with weight loss

Obesity contributes more significantly to morbidity and diminished well-being than any other chronic disease
globally. Weight loss, particularly when achieved through metabolic and bariatric surgery (MBS), remains one
of the most effective health-improving interventions available to clinicians. A shift from BMl-based criteria
toward condition-specific, person-centered indications may better inform surgical decision-making.

¢ More than 100 diseases and conditions are known to improve with weight loss. Most national and regional
registries report data on key obesity-related conditions, including:

¢ Type 2 diabetes

¢ Gastroesophageal reflux disease

¢ Obstructive sleep apnea

¢ Dyslipidemia

® Hypertension

e Depression

Definitions and data collection

Definitions of obesity-related diseases vary across registries, complicating international comparisons. For
instance, diabetes may be defined based on self-report, clinical diagnosis, treatment status, or laboratory
criteria (e.g., HbA1c). The IFSO Global Registry defines diabetes as present when a patient self-identifies as
having diabetes or is receiving treatment for diabetes at the time of surgery. A comprehensive list of disease
definitions employed by individual registries is provided in Appendix 4.

It is important to recognize that not all registries report on all conditions. Despite heterogeneity in definitions
that impedes direct comparison, consistent trends across datasets and registries, particularly at higher levels
of data aggregation, offer valuable insights into disease burden and help identify areas for improvement.

While many countries report high prevalence rates for specific conditions (e.g., Canada for obstructive sleep
apnea or India for type 2 diabetes), the state of Michigan, USA, consistently reports elevated prevalence
across a wide range of comorbidities associated with primary MBS. This pattern likely reflects a registration
bias linked to the Michigan registry’s robust data verification processes, which are comparable to those in
Sweden and the Netherlands.



Conversely, some countries consistently report low prevalence rates for most comorbidities analyzed. This may
indicate a registration bias due to systematic underreporting. Both phenomena highlight the critical need for
reliable and well-validated data to accurately assess the burden of obesity-related disease in candidates for
metabolic and bariatric surgery.

Key conditions

Type 2 diabetes (T2D) is a common comorbidity among patients who underwent primary metabolic bariatric
surgery in 2023. Only cases of T2D present at the time of primary surgery are included in the analysis.

® T2D is a significantly prevalent comorbidity in this population. The prevalence among all patients varies
considerably across reporting countries, ranging from 10.4% in Norway to 36.7% in Uzbekistan. This
variation excludes countries reporting 100% of cases, such as Bolivia and Azerbaijan.

¢ In general, men exhibit a higher prevalence of T2D than women among patients undergoing primary
metabolic bariatric surgery. A notable exception to this pattern is observed in Uzbekistan, where 40.6% of
women had T2D compared to 29.6% of men.

® Marked regional differences in reported T2D prevalence are evident across IFSO chapters. In the North
American Chapter (NAC), prevalence ranges from 16.6% to 22.8%. In the Latin American Chapter (LAC), it
ranges from 13.6% in El Salvador to 18.6% in Mexico, excluding Bolivia (100.0%). The European Chapter (EC)
reports a range from 10.4% in Norway to 27.0% in Romania. From the Middle East-North Africa Chapter
(MENAC), only Iran submitted data (14.1%). The Asia-Pacific Chapter (APC) reports prevalence ranging from
10.5% in Australia to 36.7% in Uzbekistan.



Table 7. Number with type 2 diabetes at time
of primary procedure by sex and country (2023)

1124 12327 9.1% 3237 15.7% 15567 10.5%
221 1615 13.7% 641 20.4% 2256 15.6%
466 466 100.0% 97 100.0% 563 100.0%
21 21 100.0% 10 100.0% 31 100.0%
320 2220 14.4% 415 28.2% 2635 16.6%
NR NR NR NR NR 36864 27.4%
VAl 166 12.7% 92 258 13.6%

24646 9.4% 30939 11.0%
14184 17.7% 19457 19.7%
8370 30.0% 14860 32.2%
6962 13.3% 8687 14.1%
13 117 11.1% 144 11.8%

421 3819 11.0% 4985 12.4%
1985 10159 19.5% 13562 20.2%
238 1003 23.7% 1138 23.7%
549 5366 10.2% 7079 18.6%
735 8735 8.4% 10905 10.5%
195 1571  12.4% 1854 13.1%
94 1047 9.0% 1457 10.4%

919 21.5% 1351 27.0%
7358  9.6% 8875 11.0%
137 18.2% 34 167 20.4%
1042 25.5% 438 1464 29.9%
NR NR NR NR NR NR 1263 4714 26.8%
388 3804 10.2% 222 991 22.4% 610 4795 12.7%
342 1455 23.5% 197 789 25.0% 539 2241 24.1%

780 5421 14.4% 240 944 25.4% 1020 6365 16.0%

26552 156894 16.9% 7617 34426 22.1% 34191 191416 17.9%
1487 6158 24.1% 440 1284 34.3% 1928 8441 22.8%
252 621 40.6% 99 335 29.6% 351 956 36.7%
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Figure 13. Sex distribution of patients with

type 2 diabetes at the time of surgery
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Hypertension (HT) is a highly prevalent comorbidity among patients undergoing primary metabolic bariatric
surgery in 2023, with reported prevalence rates exceeding 50% in countries such as Germany and China.

¢ Within the population undergoing primary surgery, men consistently exhibit significantly higher prevalence

rates of hypertension compared to women. This pattern is evident across nearly all reporting countries.
¢ Combined with the higher median BMI observed in men in many regions, these findings highlight the more
complex metabolic health challenges frequently seen in male candidates for metabolic bariatric surgery.

Table 8. Number with hypertension at time of primary procedure by sex and country (2023)
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Figure 15. Proportion of male and female patients with
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Obstructive sleep apnea (OSA) is also a common comorbidity among patients undergoing primary metabolic
bariatric surgery; however, its reported prevalence varies substantially across countries.

¢ Reported rates range from as low as 4.3% in El Salvador and 7.1% in Austria to as high as 57.3% in China and
54.3% in Canada.

e Among patients undergoing primary surgery, men exhibit a markedly higher prevalence of OSA compared
to women, with substantial differences in prevalence between sexes. This sex disparity is even more
pronounced than that observed for type 2 diabetes or hypertension.

e Countries in the NAC chapter generally report very high prevalence rates, ranging from 38.3% (USA) to
54.3% (Canada). In contrast, countries in the LAC chapter report much lower prevalence rates, such as 9.7%
in El Salvador and 16.0% in Mexico. Countries in the EC chapter and the APC chapter report a wide range of
prevalence percentages.

Table 9. Number with obstructive sleep apnea at
time of primary procedure by sex and country (2023)

AUSTRIA 115 1615 VAN 235 2255 10.4%
CANADA 1120 2223 50.4% 1434 2639 54.3%
CHINA NR NR NR 14786 25804 57.3%

EL SALVADOR 8 4.8% 25 258 9.7%
FRANCE 26.6% 30939 30.0%
GERMANY 20.4% 19263 28.0%
INDIA 11.1% 14860 12.2%

IRAN 9.3% 8687 11.0%

IRELAND 44.4% 145 46.2%
ISRAEL 7.3% 4976 10.7%

ITALY 21.9% 5946 28.7%
KAZAKHSTAN 9.3% 1138 12.4%
MEXICO 12.3% 7079 16.0%
NETHERLANDS 14.6% 10798 18.5%
NORWAY 12.7% 1457 19.6%
ROMANIA 22.2% 1351 32.3%
RUSSIA 20.8% 4835 25.0%

SOUTH AFRICA 15.6% 31 163 19.0%

SOUTH KOREA 16.1% 317 1454 21.8%
SPAIN NR NR NR NR NR NR 2108 4714 44.7%
SWEDEN 270 3804 VAN 279 991 28.2% 549 4795 11.4%

UNITED KINGDOM 849 5435 15.6% 401 948 42.3% 1250 6383 19.6%

UNITED STATES OF AMERICA |152238 156894  33.3% 21076 34426 61.2% 73354 191416 38.3%
USA MICHIGAN 2764 7049 39.2% 980 1392 70.4% 3744 8441 44.4%

UZBEKISTAN 61 621 9.8% 88 335 26.3% 149 956 15.6%
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Figure 17. Proportion of male and female
patients with OSA at surgery; binary sex only
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The prevalence of dyslipidemia (DL) varies greatly between countries and is also a common comorbidity
among patients undergoing primary metabolic bariatric surgery.

e Reported rates range from very low—such as 7.6% in India, 8.8% in France, 9.1% in Mexico, and 11.6%
in Sweden—to extremely high, including 61.3% in China, 62.8% in Romania, and 66.2% in Kazakhstan.
¢ In many countries reporting such data, men exhibit a higher prevalence of dyslipidemia than women
within the population undergoing primary surgery, although this difference appears to be less consistent

and less pronounced than what is observed with OSA.

Table 10 - Number with dyslipidemia at time of primary procedure by sex and country (2023)

AUSTRIA 295 1614 18.3% 147 641 22.9% 442 2255 19.6%

CANADA 342 2222 15.4% 134 417 32.1% 476 2639 18.0%

CHINA | 14133 26173 54.0% 6413 10691 60.0% 22597 36864 61.3%

EL SALVADOR 42 166 25.3% 29 92 31.5% 258 27.5%

FRANCE 1722 24646 7.0% 14.3% 30939 8.5%

GERMANY 2390 14047 17.0% 19.5% 19262 17.7%

INDIA 590 8370 7.0% 8.3% 14860 7.6%

IRAN 2681 6962 38.5% 44.4% 8687 39.7%

ISRAEL 621 3814 16.3% 27.5% 4975 18.9%

ITALY 1562 11205 13.9% 17.2% 15106 14.8%

KAZAKHSTAN 599 1003 59.7% 87.7% 1138 66.2%

MEXICO 425 5366 7.9% 12.9% 7079 9.1%

NETHERLANDS 1345 8621 15.6% 25.6% 10799 17.6%

NORWAY 119 1047 11.4% 20.5% 1457 13.9%

ROMANIA 548 919 59.6% 69.4% 1351 62.8%

RUSSIA 2074 4382 47.3% 54.8% 5369 48.7%

SOUTH AFRICA 23 136 16.9% 36.7% 166 20.5%
SOUTH KOREA 363 1042 34.8% 46.7%

SPAIN NR NR NR NR NR NR

SWEDEN 361 3804 9.5% 196 991 19.8%

UNITED STATES OF AMERICA |132755 156894  20.9% 12236 34426 35.5% 45006 191416 23.5%

USA MICHIGAN 2740 7049 38.9% 769 1392 55.2% 3509 8441 41.6%
UZBEKISTAN 242 621 39.0% 148 335 44.2% 390 956  40.8%
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Figure 19. Proportion of male and female
patients with DL at surgery; binary sex only
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The most notable findings regarding gastroesophageal reflux disease (GERD) at primary metabolic bariatric
surgery in 2023, as reported by participating countries, pertain to the highly variable prevalence rates of
GERD:

® Reported prevalence rates range widely, from very low figures such as 4.3% in El Salvador and 7.7% in India,
to significantly higher rates such as 52.5% in Russia, 50.5% in the USA (Michigan), and 40.0% in South Africa.

® In contrast to other comorbidities, such as OSA, T2D, and hypertension, which consistently show higher
prevalence in men across these datasets, the pattern for GERD is less uniform. GERD prevalence is
sometimes higher in women, sometimes in men, and in some cases comparable between sexes. This
represents a noteworthy divergence in pattern from the other analyzed comorbidities.

® GERD prevalence also varies markedly by geographic region. The NAC chapter generally reports higher
prevalence rates (30.0-50.5%), while the LAC chapter reports lower rates (4.3-8.9%). The EC chapter
(8.2-52.5%) and the APC chapter (7.7-25.5%) show a wide range of variation.

Table 11 - Number with gastroesophageal reflux disease
at time of primary procedure by sex and country (2023)

NR
489

1200

47774 156894

4052
92

NR
3804
5406

7049
621

21.4%
36.1%
NR
3.6%
3.8%
10.0%
23.5%
30.4%
8.2%
13.8%
23.5%
8.0%
25.3%
17.2%
24.5%
53.1%
39.7%
13.5%
NR
12.9%
22.2%
30.4%
57.5%
14.8%

13
41
NR
122
192
9636

712
66

NR
991
936

34426
1392
335

NR
12.3%
20.5%
28.0%
51.1%
19.7%

431
933
4700
11

66
182
1211
611
1392
57446
4764
158

2139
2653
18432
258
30939
14860
8687
143
4980
5924
1138
7079
10798
1457
1351
5065
165
1454
4714
4795
6342
191416
9441
956

20.1%
35.2%
25.5%
4.3%
3.6%
7.7%
24.5%
30.8%
8.2%
13.1%
24.1%
8.9%
24.6%
18.1%
27.1%
52.5%
40.0%
12.5%
25.7%
12.7%
21.9%
30.0%
50.5%
16.5%
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Figure 21. Proportion of male and female
patients with GERD at surgery; binary sex only

® Female @ Male

55%

76%

86%

24%

i 14%

45%

83%

17%

73%

77%

80%

77%

75% ‘
86% ‘
68% :

82%

27%

20%

32%

23%

23%

25% |
14% |
32% |

18%

68%
61%

83%

39%

17%

81%

77%

19%

23%

80%

20%

86%

83%

85%

58%

14%

42%

17%

15%

0%

20%

40%

60%

80%

100%



Depression (MDD) is a common comorbidity among patients who underwent primary metabolic bariatric
surgery in 2023. However, the reported prevalence of depression among these patients varies widely across

the reporting countries:

e Prevalence rates range from very low—such as 2.4% in India, 5.4% in El Salvador, 5.5% in Russia, 6.0% in
Israel, and 6.5% in France—to significantly higher figures, including 21.2% in Sweden, 22.7% in Ireland,
30.2% in the United Kingdom, 34.3% in South Africa, and exceptionally high at 48.1% in Michigan, USA.

e A notable and consistent pattern is that in all reporting countries with sex-disaggregated data, the
prevalence of depression is higher among women than men. This stands in contrast to the prevalence
patterns observed for T2D, hypertension, and dyslipidemia, which are typically more common in men.
However, the pattern is like that observed for GERD, which also tends to show higher prevalence among
women.

o The differences between chapters align with this previously described pattern.

Table 12 - Number with depression at time
of primary procedure by sex and country (2023)

247 1615 15.3% 12.9%
10 166 6.0% 5.4%
1696 24646 6.9% 6.5%
2717 12618 21.5% 19.4%
235 8370 2.8% 2.4%
29 113 25.7% 22.7%
3813 6.1% 6.0%

605 15.7% 13.1%

5366 16.8% 16.2%

1047 16.3% 14.4%

3532 5.9% 5.5%

137 39.4% 34.3%

1042 14.6% 13.1%

NR NR NR NR 20.0%
991 13.7% VA WA
907 18.3% 30.2%

1392 34.6% 48.1%
32 335 9.6% 16.0%
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Figure 23. Proportion of primary participants

with depression who are female and male (2023)
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The main sex disparities identified are as follows::

e Type 2 Diabetes: The prevalence of T2D was consistently higher in men compared to women across nearly
all reporting countries.

e Hypertension: Like T2D, hypertension demonstrated a consistently higher prevalence in men than in women
in all reporting countries.

¢ Dyslipidemia: The pattern for dyslipidemia mirrored that of T2D and hypertension, with a predominantly
higher prevalence in men across almost all countries with available data.

o Gastroesophageal Reflux Disease: The pattern for GERD was less consistent. Prevalence varied widely
between countries, and no clear male predominance was observed.
Depression: A highly consistent pattern was observed for depression, with all reporting countries indicating
a significantly higher prevalence in women compared to men.



Peri-operative outcomes

Few registries worldwide are equipped to provide robust long-term data on weight loss and comorbidity
resolution. As a result, the IFSO Global Registry continues to emphasize perioperative outcomes, which serve
as critical indicators of procedural safety. These metrics offer timely and actionable insights into the quality and
safety of bariatric-metabolic surgery.

Length of Stay (LOS)

While no internationally accepted standard exists for length of stay following metabolic bariatric surgery, data
consistently reveal a relatively narrow range of hospitalization days across most procedures. LOS varies across
countries and regions, likely influenced by healthcare logistics, clinical protocols, provider expertise, and
cultural expectations.

Importantly, LOS can serve as a valuable surrogate marker for postoperative complications. A hospital stays
exceeding the national or regional average often signals the occurrence of an adverse event or clinical concern.
Some trade-offs are evident: countries with shorter LOS may experience higher readmission rates, potentially
due to earlier discharge practices as is the case in Norway, Sweden, the USA, and Michigan. It is important to
emphasize that these are precisely registries in which robust data verification procedures are in place.
Therefore, a registration bias may be present, often not due to underreporting, but rather the opposite.



Indicators of perioperative complications
To evaluate surgical safety and quality, registries routinely monitor the following outcomes at both 30 and/or
90 days postoperatively:

¢ Unplanned readmission rate (readm)

¢ Unplanned reoperations (reop); Clavien-Dindo grade 3b complication (CD3b)

¢ Unplanned Intensive Care Unit (ICU) admission; Clavien-Dindo grade 4 complication (CD4)
* Mortality; Clavien-Dindo grade 5 complication (CD5)

These indicators are selected because they reflect clear deviations from the expected postoperative course,
typically arising from complications. While perioperative mortality remains the most serious concern, it is
fortunately rare. Non-fatal complications (morbidity), however, provide critical opportunities for quality
improvement and systems learning.

Unplanned reoperations occurs more frequently in revisional procedures, underscoring the increased
technical complexity of these operations. ICU admission rates remain consistently low across the chapters,
indicating that ICU resources are generally well-planned and appropriately utilized.

Data integrity: follow-up and registry coverage

Interpretation of registry data requires careful consideration of both follow-up rates and the extent of case
ascertainment:

* Follow-up rates ("known cases"): High follow-up rates enhance confidence in data validity. Countries such
as France, Israel, the Netherlands, Sweden, Norway, South Africa and the USA have a 30/90-day follow-up
rates for all unplanned events of 100%, setting a global benchmark for registry quality.

* Case ascertainment: Some registries do not achieve complete inclusion of all eligible patients, raising
concerns about selection bias. Systematic under capture can significantly distort outcome data. Future
reports should prioritize improved quantification of the actual volume of metabolic bariatric procedures in
each country to enhance interpretability.

Despite these limitations, it is reassuring that perioperative safety outcomes are notably consistent across
diverse regions and healthcare systems.
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Table 13 - Rate of postoperative unplanned readmission
by country, primary and revisional procedures (2023)

A defined adverse event can be
indicated by the presence of a
particular event (unplanned
re-admission to hospital) occurring
in the peri-operative phase (up to

AUSTRALIA 90 days) in the healthcare setting. 3256 2.7% 90.1%

Due to the delay in receiving this
data is reported for procedures
that took place during the financial
year 2022-2023.

AUSTRIA § . 4. 91, §  5.6% | 92.6%

A defined adverse event can be
indicated by the presence of a
particular event (unplanned
re-admission to hospital) occurring
in the peri-operative phase (up to
30 days) in the healthcare setting.

A defined adverse event can be
indicated by the presence of a
particular event (unplanned

EL SALVADOR

: 100.0% i i ' 100.0%

re-admission to hospital) occurring
in the peri-operative phase (up to
90 days) in the healthcare setting.

30 from procedure
FRANCE unplanned 30-day

readmission after surgery.

Applies to inpatient readmission in
GERMANY causal connection with the
documented operation.

In case of hospitalization based on
the diagnosis of the treatment
team.

IRELAND 30 days from any re-admission to hospital within 30

of the patient's operation procedure

All patients who were readmitted
ISRAEL within 90 days only to the surgical
department.

KAZAKHSTAN

MEXICO

NETHERLAND Readmission to the ward within
30 days.




A defined adverse event can be
indicated by the presence of a
particular event (unplanned
re-admission to hospital) occurring
in theperi-operative phase (up to

NEW ZEALAND

1103.5% 110 6.4%  100.0%

90 days) in the healthcare setting.
Due to the delay in receiving this
data is reported for procedures
that took place during the financial
year 2022-2023.

NORWAY Not defined

ROMANIA Readmission for any postoperative

complications

A patient who is admitted
SOUTH AFRICA at any time for a condition

(medical/surgical)

SWEDEN All readmissions to any clinic

for any reason within 30 days

A defined adverse event can be

indicated by the presence of a

particular event (unplanned ! |
THAILAND re-admission to hospital) occurring 100.0%

in the peri-operative phase (up to : : :

30 days) in the healthcare setting.

UNITED Any re-admission to hospital within
KINGDOM 30 of the patient's operation

Definition: Patients who were
discharged from their index
hospital stay or encounter (whether
inpatient or outpatient basis) after
their primary procedure, and are
subsequently formally admitted by
a qualified practitioner as an
inpatient to an acute care bed, or
have a subsequent hospital (or : : : : :
AITED STETES facility-based) encounter (receving - 5g9g 191416~ 3.0%  100.0% | 1318 21209  6.9%
OF AMERICA outpatient, emergency department : : : : :
or observation services) that ‘ g ‘ : :
crosses at least two midnights.
Criteria: Patients who are formally
admitted by a qualified practitioner
as an inpatient to an acute care
bed.
OR
Otherwise have a subsequent
hospital (or facility-based)
encounter (receiving outpatient or
observation services) that crosses
at least two midnights.

UZBEKISTAN : : § L 6. ' 100.0%

Total N = Number of procedures with known readmission status.

readm rate = Percentage of patients who were readmitted out of all procedures where
LEGEND readmission status is known.

Known cases = Percentage of procedures where readmission status is known out of the total
number of procedures. Excludes unknown/missing values.




Table 14 - Rate of postoperative unplanned reoperation
by country, primary and revisional procedures (2023)

A defined adverse event can be
indicated by the presence of a
particular event (unplanned return to
theatre) occurring in the
peri-operative phase (up to 90 days) ! ! !
in the healthcare setting.

AUSTRALIA . . . 0 14635 | 1.0% @ 91.6% 240
Due to the delay in receiving this data
is reported for procedures that took
place during the financial year
2022-2023.

AUSTRIA

A defined adverse event can be
indicated by the presence of a
particular event (unplanned return to
theatre) occurring in the
peri-operative phase (up to 30 days)
in the healthcare setting.

A defined adverse event can be
indicated by the presence of a

EL SALVADOR particular event (unplanned return to
theatre) occurring in the
peri-operative phase (up to 90 days).

FRANCE Clavien 3b.
GERMANY Re-op in case of postop complications.

INDIA

Return to theatre within 30 of the
patient's operation.

IRELAND

All patients who were readmitted
ISRAEL within 90 days only to the surgical
department.

Unplanned return to the operating
room occurring in the perioperative
phase (only up to 30 days) to resolve
post-operative complications.

KAZAKHSTAN

MEXICO

Return to OR within 30 days

NETHERLANDS (exclusion of endoscopic and/or
radiologic interventions).

A defined adverse event can be
indicated by the presence of a
particular event (unplanned return to

NEW ZEALAND

theatre) occurring in the

peri-operative phase (up to 90 days) in . 100.0%
the healthcare setting. ! ! ! !
Due to the delay in receiving this data
is reported for procedures that took
place during the financial year
2022-2023.




Number of patients who suffered

ROMANIA any reintervention - surgical therapy 100.0% 100.0%

for the postoperative complication.

Return to OT reported by the
RUSSIA surgeon within 30 days from the
index operation.

Surgery - elective or emergency -
for complications directly related to

SOUTH AFRICA the primary procedure. eg.
lengthening of common channel
for BPD -DS procedure.

A defined adverse event can be
indicated by the presence of a
particular event (unplanned return
to theatre) occurring in the
peri-operative phase (up to 30
days) in the healthcare setting.

SOUTH KOREA

SWEDEN All Clavien lllb within 30 days.

A defined adverse event can be
indicated by the presence of a
particular event (unplanned return
to theatre) occurring in the
peri-operative phase (up to 30
days) in the healthcare setting.

THAILAND ' 100.0%

UNITED Return to theatre within 30 of the
KINGDOM patient's operation.

Definition: Any reoperations
performed within 30 days of the
assessed bariatric or metabolic
surgical procedure. Create one
Reoperation Event Form in the
database for each encounter in the
operating room (OR), procedure
room, or other venue; even if
more than one procedure was

UNITED
STATES OF
AMERICA

2.5%

performed during that encounter.
Criteria: A reoperation would only
be entered in the MBSAQIP
database at a minimum, procedural
sedation or anesthesia was
required for the procedure or if a
metabolic or bariatric related
procedure was performed.

UZBEISTAN i  0.6%  100.0% i © 0.0%  100.0%

Total N = Number of procedures with known reoperations.

readm rate = Percentage of patients who were reoperated out of all procedures where
LEGEND reaperations are known.

Known cases = Percentage of procedures where reoperation rates are known out of the total
number of procedures. Excludes unknown/missing values.
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Table 15 - Rate of postoperative unplanned ICU admission by
country, primary and revisional procedures (2023)

A defined adverse event can be

indicated by the presence of a

particular event (unplanned

re-admission to hospital) occurring in

the peri-operative phase (up to 90 days)
AUSTRALIA in the healthcare setting. 10

Due to the delay in receiving this data
is reported for procedures that took
place during the financial year
2022-2023.

AUSTRIA

Unplanned admission to an ICU
(Intensive Care Unit) immediately
CANADA post-operative as a consequence of the
bariatric procedure (not collected
during peri-op 30-90 day period).

A defined adverse event can be
indicated by the presence of a particular
EL SALVADOR event (unplanned ICU admission)
occurring in the peri-operative phase
(up to 90 days) in the healthcare setting.

FRANCE Clavien 3b.

In case of hospitalization in the ICU
based on the diagnosis of the
treatment team.

IRELAND Unexpected admission to the ICU in

the patient's admission for surgery.

All patients who were readmitted
ISRAEL within 90 days to the intensive care
unit.

ITALY ICU admission after surgery.

KAZAKHSTAN
MEXICO

Unplanned ICU admission for single
NETHERLANDS or multi-organ failure (ICU admission

only for observation is excluded).

A defined adverse event can be
indicated by the presence of a

NEW ZEALAND particular event (unplanned ICU
admission) occurring in the
peri-operative phase (up to 90 days)
in the healthcare setting.

Not defined. Figures below are
NORWAY Clavien-Dindo 3b or worse (patients
might or might not have been to ICU).




Patients admitted to the ICU for
any post-operative complications.

ROMANIA £100.0% 1.4%  100.0%

ICU admissions (surgical/medical)

SOUTH AFRICA directly related to complications of

the primary procedure.

A defined adverse event can be
indicated by the presence of a
SOUTH KOREA particular event (unplanned ICU
admission) occurring in the
peri-operative phase (up to 30
days) in the healthcare setting.

SWEDEN Clavien grade IV within 30 days

A defined adverse event can be

indicated by the presence of a

particular event (unplanned ICU
THAILAND . L
admission) occurring in the
peri-operative phase (up to 30
days) in the healthcare setting.

Unexpected admission to the ICU
UNITED

KINGDOM

in the patient's admission for
surgery.

Definition: An unplanned admission
to the intensive care unit (ICU) at
any time within the 30-day
postoperative period.

UNITED Criteria: A patient that was
STATES OF cdlmitiad e dhe inenshe e uil 922 : 191416 3 : 100.0% ; 21209 ; 1.0%
AMERICA at any time within 30 days : : : : :
postoperatively which was not
planned prior to or
at the time of the primary
procedure.

UZBEKISTAN § ' 0.1% ' 100.0% § L 0. 1 100.0%

Total N = Number of procedures with known ICU admissions.

ICU rate = Percentage of patients who were admitted to the ICU out of all procedures where
LEGEND ICU admission rates are known.

Known cases = Percentage of procedures where ICU admission rates are known out of the total
number of procedures. Excludes unknown/missing values.




Table 16 - Rate of postoperative death by country, primary and revisional procedures (2023)

LEGEND

Mortality rate

Known cases

NS

100.0%

Number of procedures with known death status.

Percentage of patients who died out of all procedures where death status is
known.

Percentage of procedures where death status is known out of the total
number of procedures. Excludes unknown/missing values.

Not Stated
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Mortality after metabolic bariatric surgery

The provided sources contain detailed data on unplanned deaths following metabolic bariatric procedures
across various countries in 2023, categorized into primary and revisional procedures. For each country, the
following metrics are reported:

¢ Deaths N: Number of reported deaths

¢ Total N: Number of procedures with known death status

* Mortality Rate: Percentage of deaths among procedures with known mortality status
¢ Known Cases: Proportion of procedures for which mortality status is known

Overall, most participating countries reported mortality data with high completeness (=100% Known Cases)
for both primary and revisional procedures. Exceptions included countries with lower completeness and
countries with missing revisional data.

The number of reported deaths was notably higher for primary procedures (n=223) than for revisional
procedures (n=50), reflecting the substantially greater global volume of primary procedures in 2023. Mortality
rates varied by country and procedure type but remained low overall:

¢ Average Mortality Rate — Primary Procedures (=90% Known Cases): ~0.061%
¢ Average Mortality Rate — Revisional Procedures (=90% Known Cases): ~0.129%

Across all 37 contributing registries, reported mortality remained exceptionally low—typically under 0.1%,
with no country exceeding 0.5%. Mortality was consistently lower for primary procedures compared to
revisional ones.

However, caution is advised when interpreting data from countries with small sample sizes or limited
follow-up. Outliers, such as a higher rate reported in Venezuela, may reflect small denominators rather than
genuinely elevated risk. The most reliable mortality estimates come from countries with comprehensive data
and robust follow-up.

Global findings reaffirm the strong safety profile of metabolic bariatric surgery. Continued efforts to enhance
data completeness, standardize follow-up, and clarify variation in length of stay (LOS) and complication rates
will further support clinical decision-making. The IFSO Global Registry remains committed to these goals by
providing transparent, standardized data to inform practice and policy.



Chapter 6

Trends in Metabolic and Bariatric Surgery Worldwide

Since its inception over 30 years ago, IFSO has championed the systematic collection of data on the
number and types of bariatric procedures performed across its member societies. Early efforts took the
form of global surveys, which revealed evolving patterns in surgical practice, such as the rise of sleeve
gastrectomy (SG), the decline of adjustable gastric banding (AGB), and growing interest in
one-anastomosis gastric bypass (OAGB). These surveys offered valuable snapshots of surgeon preferences
and regional variations, laying the groundwork for ongoing global monitoring.

With the publication of this ninth Global Registry Report, the third to draw exclusively on aggregated data
from national and regional metabolic bariatric surgery (MBS) registries, a more robust, longitudinal dataset
has begun to emerge. This milestone enables the introduction of a dedicated trends chapter, which
compares findings from this and the two preceding reports to identify changes over time in patient
demographics, procedure volumes, operative techniques, and perioperative outcomes.

The Global Registry data are derived from established registries and reflect broader national or regional
practice, thus minimizing selection bias. Although the current report includes fewer countries than past
surveys, the growing number of qualifying registries ensures increasingly representative global coverage.
With each new edition, the longitudinal scope of this dataset will expand, enhancing the reliability of
observed trends and enabling a more nuanced understanding of global developments in MBS.

This chapter marks the beginning of a sustained effort to track and report on evolving trends in metabolic
and bariatric surgery, offering IFSO members, clinicians, policymakers, and researchers’ valuable insights
into real-world practice patterns across regions and over time. In the upcoming report, once a new
registration year has been added, greater emphasis will be placed on current trends, the emergence of
novel IFSO-approved procedures, and the discontinuation of certain procedures.

o
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Procedure Type Percent

Figure 25. Total procedures by procedure type and year
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Figure 26. Procedure type breakdown by year
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Figure 27. Procedure type breakdown by IFSO chapter and year
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Conclusions

This is the ninth report of the IFSO Global Registry, and the third to contain exclusively data from national
or regional registries. As with the previous editions, aggregated rather than individual-level data has been
collected, ensuring compliance with both GDPR and local privacy regulations governing each contributing
registry.

The central aim of this report remains the same: to provide an overview of the demographics of people
with obesity undergoing bariatric and metabolic surgery, the types of procedures performed, and the
safety profile of these interventions worldwide. Data collection continues to be guided by a relatively lean
data dictionary, developed through the Bristol University—IFSO collaboration on the metabolic bariatric
surgery registry minimum dataset. Although outcomes such as weight change and comorbidity resolution
are highly desirable, they are still not consistently collected across registries. We remain committed to
supporting efforts that will allow the inclusion of these vital data in future editions.

The quality of the data presented is of paramount importance. While earlier reports often included
information from individual centers representing entire countries, this report—like the last two—relies only
on registries aiming for population-level capture, resulting in a dataset that is more reliable and better
representative of global surgical practice. We are pleased to report that even more registries have
contributed data this year, further strengthening the value of the report.

To ensure ongoing improvements in data integrity, we emphasize the need for registries to report on both
data acquisition rates and audit processes. This will be a continued area of focus in future iterations.

It is our ambition to include contributions from all 72 IFSO member societies, including those who currently
lack a national or regional registry. We look forward to ongoing collaboration with these societies to help
establish and support their registry infrastructure.

A truly coordinated global registry effort will not only allow us to document the real-world uptake and
safety of bariatric metabolic surgery more accurately but also provide a platform to address important
research questions that will drive clinical innovation and evidence-based care. With the momentum
established by previous editions and the growing commitment of our global partners, the future of the
IFSO Global Registry is exceptionally promising.
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Appendix 2

Known National/Regional Registries to IFSO
CHAPTERS @ Asian-Pacific @ European @ Latin-America @ Middle-East & North African @ North American

Known Registries

44 TOTAL 39 TOTAL 24 TOTAL 27 TOTAL




Appendix 3

Data Dictionary (abbreviated)
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Appendix 4

Definitions Used by Various Registries for Obesity Related Diseases




Hypertension




Obstructive Sleep Apnoea




Dysplipidemia




Gastroeosophageal Reflux Disease (GERD)




Depression
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