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Abstract

Introduction Europe consists of 51 independent countries. Variation in healthcare regulations results in differing challenges
faced by patients and professionals. This study aimed to gain more insight into the accessibility, patient pathway and quality
indicators of metabolic and body contouring surgery.

Methods and Materials Expert representatives in the metabolic field from all 51 countries were sent an electronic self-
administered online questionnaire on their data and experiences from the previous year exploring accessibility to and quality
indicators for metabolic surgery and plastic surgery after weight loss.

Results Forty-five responses were collected. Sixty-eight percent of countries had eligibility criteria for metabolic surgery;
59% adhered to the guidelines. Forty-six percent had reimbursement criteria for metabolic surgery. Forty-one percent had
eligibility criteria for plastic surgery and 31% reimbursement criteria. Average tariffs for a metabolic procedure varied €
800 to 16,000. MDTs were mandated in 78%, with team members varying significantly. Referral practices differed. In 45%,
metabolic surgery is performed by pure metabolic surgeons, whilst re-operations were performed by a metabolic surgeon
in 28%. A metabolic training programme was available in 23%. Access to metabolic surgery was rated poor to very poor in
33%. Thirty-five percent had a bariatric registry. Procedure numbers and numbers of hospitals performing metabolic surgery
varied significantly. Twenty-four percent of countries required a minimum procedure number for metabolic centres, which
varied from 25 to 200 procedures.

Conclusion There are myriad differences between European countries in terms of accessibility to and quality indicators
of metabolic surgery. Lack of funding, education and structure fuels this disparity. Criteria should be standardised across
Europe with clear guidelines.

Keywords Metabolic surgery - Access - Tariff - Patient pathway - Plastic surgery

Key Points Introduction
o Accessibility to and quality indicators of metabolic surgery
vary significantly across Europe.

o Not all European countries have eligibility and reimbursement Obesity is increasing in prevalence and the metabolic conse-

criteria for metabolic surgery. quences of obesity pose major healthcare challenges includ-
o Seventy-eight percent of responding countries mandate MDT, ing an annual burden of more than 38.5 million life-years
35% had a bariatric registry and 23% a metabolic training

programme.

o Referral practices also vary across Europe.
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of ill health and 2.8 million deaths globally [1]. Metabolic
complications such as cardiovascular disease, type 2 dia-
betes mellitus (T2DM) (including its microvascular and
macrovascular complications), hypertension, metabolic
syndrome, obstructive sleep apnoea, non-alcoholic liver
disease, structural brain changes, cognitive impairment, neu-
rodegenerative diseases and cancer are all linked to obesity
[2—4]. The economic cost of obesity is substantial, including
health-related costs [5] and the socio-economic and cultural
cost to the patient. Non-surgical obesity treatments, such as
dietary restriction and physical activity, often show disap-
pointing long-term weight loss maintenance, especially in
patients with morbid obesity (BMI above 40 kg/m?) [6, 7].
In contrast, surgical procedures lead to sustainable weight
loss, often accompanied by remission of comorbidities [8],
as well as reduced all-cause mortality and myocardial events
[9]. Due to these improvements, the costs of surgery are
amortised within 2 years [10].

Despite clear evidence for the efficacy of metabolic sur-
gery, it is underutilised in many countries due to several
factors including a lack of patient awareness, a lack of pri-
oritisation by healthcare providers and policy makers, mis-
conceptions regarding metabolic surgery and inadequate
healthcare infrastructure [11, 12]. Many healthcare provid-
ers still adopt an initial period of conservative management
of obesity, thus delaying surgery and the impact of its ben-
efits [11, 13]. Furthermore, screening by a multidisciplinary
team prior to undergoing metabolic surgery is deemed to be
part of standard obesity care by many international socie-
ties [14, 15]. Their role is to carry out a multidisciplinary
assessment of the patient, to monitor the patient’s attempts
to lose weight conservatively, identify any contraindications
to surgery, comorbidities that may need to be optimised prior
to surgery, counselling and follow-up post-surgery to prevent
weight regain and to monitor any complications [16, 17].
Europe geographically consists of 51 independent countries,
with even more cultures and languages. Although similari-
ties can be found, each country still has their own healthcare
regulations, which result in different challenges faced by
patients and professionals [18-21]. European interdiscipli-
nary guidelines on metabolic surgery exist from IFSO [15].
However, compliance with these guidelines, the accessibility
to metabolic surgery, quality indicators of surgery and the
disparity with respect to the factors mentioned above have
never been assessed or evaluated. Currently, there are no
clear quality indicators for metabolic surgery.

The aim of this study is to gain insight into compliance
with international guidelines, the accessibility to surgery,
barriers to access, patient pathways (including tariffs and
funding criteria) and quality indicators (existence of a bari-
atric register, the distribution of procedures, the number
of hospitals providing surgery, the minimum number of
cases required to be a metabolic centre, accreditation etc.)

with respect to both metabolic surgery and body contour-
ing surgery after weight loss that exists in different Euro-
pean countries. This study could have significant impact in
standardisation of metabolic and body contouring surgery
across European countries, as well as opening the door to
further clinical, epidemiological and sociological evaluation
of international metabolic surgery practices.

Methods and Materials

This study was initiated in the European Obesity Academy
(EOA), which gives young professionals in the fields of
metabolic surgery, endocrinology and metabolic medicine
a chance to develop their research skills, whilst being men-
tored by experienced researchers in the field of obesity.

Participants
This study aimed to recruit expert surgical representatives
from all 51 European countries (Table 1). Expert representa-

tives were identified by their position as president of their
national metabolic society. Where such a society did not

Table 1 European countries invited to participate

1. Albania 26. Italy

2. Andorra 27. Liechtenstein
3. Armenia 28. Lithuania

4. Austria 29. Luxembourg
5. Azerbaijan 30. Macedonia
6. Belarus 31. Malta

7. Belgium 32. Moldova

8. Bosnia Herzegovina 33. Monaco

9. Bulgaria 34. Montenegro
10. Croatia 35. Netherlands
11. Cyprus 36. Norway

12. Czech Republic 37. Poland

13. Denmark 38. Portugal

14. Estonia 39. Romania
15. Finland 40. Russia

16. France 41. San Marino
17. Georgia 42. Serbia

18. Germany 43. Slovakia
19. Greece 44. Slovenia
20. Hungary 45. Spain

21. Iceland 46. Sweden

22. Ireland 47. Switzerland
23. Kazakhstan 48. Turkey

24. Kosovo 49. Ukraine

25. Latvia 50. UK

51. Vatican City
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exist, representatives were identified using contacts of par-
ticipants of the EOA and personal contacts of the authors.
Expert representatives were sent an electronic self-admin-
istered online questionnaire in the English language with
respect to their data and experiences concerning their previ-
ous year of practice.

Questionnaire Design

A novel, 37-item, self-administered online questionnaire sur-
vey was developed exploring guidelines for metabolic and
plastic surgery, the patient pathway, tariffs for surgery, fund-
ing for surgery, metabolic surgery performance and follow-
up, metabolic registries and research, subjective ratings of
the system, as well as evaluation and future desired goals of
the healthcare system (Appendix 1).

Careful sequential design was undertaken using a pro-
fessional online survey interface and questions included
free-text, binomial, multi-choice and 5-point Likert scale
responses. Answer choices for multi-choice questions were
chosen by the authors to represent the most appropriate
choices. Question logic was utilised to distinguish between
respondents, where guidelines existed and those where they
did not. The questionnaire was designed with reference to
previously published guidelines on questionnaire research
[22-24]. The survey tool was peer-reviewed by experienced
researchers and piloted by fifteen experienced research-
ers with a spread of seniority and specialty. Content and
face validity were ensured by peer-review and the piloting
process. This validity check was performed between Janu-
ary and July 2016. Given the range of different constructs
measured, internal consistency calculations were not per-
formed. The feedback received was used to iteratively refine
the question items. A complete copy of the questionnaire is
included as supplemental information.

Answer randomisation was enabled where appropriate in
order to minimise order bias. The online questionnaire sur-
vey was open from August 2016 till September 2017 (1 year)
and participants were reminded by email at regular intervals
in order to maximise the response rate. No incentives were
offered for participation.

The authors gave due consideration to the ethical dimen-
sions of this non-mandatory questionnaire survey, and no
concerns were identified. Completion of the questionnaire
was taken as consent to participate.

Data Analysis

Only fully completed questionnaires were included in the
subsequent analysis. Figures were created and analysis
done using GraphPad Prism 7 for iOS. Parametric data was
assessed using Student’s #-test and non-parametric data was
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assessed using Fisher’s exact test or Chi-squared test. Free-
text responses were independently categorised by theme into
groups for analysis by two of the authors, with differences
resolved by discussion.

Results
Response Rate

The first response was collected on 30th October 2016, the
last on the 21st of August 2017. On average, respondents
spent 34 min on the questionnaire, which was twice as long
compared to the validation outcomes (15 min). Of the 51
European countries, three did not perform any metabolic
surgery in 2015 (Liechtenstein, Montenegro, Vatican City).
Although many efforts were made, there were no responses
and thus missing data from seven countries (Bulgaria,
Cyprus, Kosovo, Monaco, San Marino, Slovakia and the
Czech Republic). One country (Czech Republic) provided an
incomplete response and was, therefore, discarded from the
final analysis. In total, 45 complete responses were collected
with four double responses. This resulted in data based on
responses from 41 countries (Fig. 1). A summary table of
our data is given in Table 1.

Guidelines

The first topic of the questionnaire considered nationally
used guidelines (Table 1). Twenty-eight countries (68%)
had guidelines on eligibility criteria for metabolic surgery,
whilst 46% had reimbursement criteria (51% did not, 3%
unknown). In the countries that had national guidelines on
inclusion criteria for metabolic surgery, 59% adhered to
these, 20% did not and frequently there was a large variation
between clinics (21%). IFSO guidelines were defined (15).
Sixty-eight percent of responding countries complied with
IFSO guidelines, 17% did not comply and in 15% there was
variation between clinics within the country.

For plastic surgery, 41% had eligibility criteria and
31% reimbursement criteria. Considering plastic surgery,
many remarked that national guidelines were vague, and
often individually set or set per clinic. Sometimes surgeons
charged full process costs without reimbursement.

Patient Pathways and Timelines

Concerning the patient pathway, referral practices differed;
in most countries, patients could self-refer themselves (81%),
be referred by their general practitioner (61%) or be referred
by other specialists (endocrinology, gastroenterology, etc.)
(66%). Multidisciplinary team (MDT) meetings were man-
datory in 78% of the countries. Twelve percent of countries
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Fig. 1 Overview of European
countries performing meta-
bolic surgery. Map image of

51 countries. Green (n=41):
performing metabolic surgery,
red (n=3; Vatican City, Liech-
tenstein, Montenegro): not per-
forming metabolic surgery, grey
(n=17; Bulgaria, Cyprus, Czech
Republic, Kosovo, Monaco, San
Marino, Slovakia): no response
on questionnaire. Note: several
countries are not visible due

to map scaling; Russia is only
partly shown due to map size
limitation

Percentage (%)

Fig.2 Mandatory specialists that are consulted preoperatively. Values
shown in percentages. ‘Other’ included gastroenterologist or physi-
otherapist

did not mandate MDTs and 12% had variable practice across
the country. Frequently, multidisciplinary meetings were not
performed in private clinics for metabolic surgery. In the
preoperative period, medical or conservative management
was started by 61% of the respondents and this period gener-
ally varied from 1 to 12 months with an exception of several
years in Serbia. It was mandatory for patients preoperatively
(as part of the MDT) to consult various specialists as dem-
onstrated in Fig. 2.

Criteria for referral for plastic surgery were present
in 51% of countries. These were, however, very diverse
(BMI < 30 after metabolic surgery, stable weight for between

6 and 24 months depending on the country, skin problems
and patient’s decision).

In 45% (18/40) of European countries, pure metabolic
surgeons existed to perform metabolic surgery. However,
metabolic surgery was often also performed by general sur-
geons (24/40, 60%), with or without varying differentiations:
upper GI (17/40, 43%), GI (13/40, 13%), colorectal (2/40,
5%), endocrine (4/40, 10%), HPB (2/40, 5%), trauma (1/40,
2.5%) and plastic (2/40, 5%) surgeons. A specialised meta-
bolic training programme was available for surgeons in 23%
of countries.

In the case of bariatric complications requiring emer-
gency surgery, 70% of countries reported that a general GI
surgeon would take the patient back to theatre, whilst 28%
reported that a bariatric surgeon would re-operate. One free-
text response stated: ‘anyone with a knife in the hand.’

Waiting times (Table 1) from the moment of referral to
the decision to perform metabolic surgery was overall less
than 6 months (70%), less than 1 year in 10% of and over
1 year in the remainder. From this decision, the physical sur-
gery itself took less than 6 months in most countries (81%)
(Fig. 3). There were official patient organisations in 39% of
the countries (Table 1).

Tariffs

The mean tariff for Roux-en-Y gastric bypass (RYGB) was
€ 6559 +4039 (range € 800-18,000), for gastric sleeve
(GS) € 6280+3754 (range € 800-16,000), adjustable
gastric band (AGB) € 4622 +2945 (range € 800-12,000),
one anastomosis gastric bypass (OAGB) € 7080 +4507
(range € 800-18,000), redo surgery € 7486 + 5666 (range
€ 800-20,158) and for abdominal plastic surgery €
422743146 (range € 400-10,000) (Table 1). The conversion
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Fig.3 Waiting time for bariatric
surgery (first two columns)

and plastic surgery (last two
columns) in months. Demon-
strated as percentages per group

divided in subcategories as 50 4

shown in the figure legend (< 1

month, <3 months, <6 months, < 40 -

<1 year,> 1 year, unknown) <
& 30+
8
H =
S 20 E
s =
2 10 aEl

@ <1 month
<3 months

<6 months
<1year

B >1year
Unknown

Referral to decision
of bariatric surgery

of local currency into euros is based on currency exchange
on October 6, 2017. The average tariffs for a metabolic pro-
cedure were the lowest in Lithuania (mean € 800) and high-
est in Italy (mean € 16,000) (Fig. 4).

Tariffs were different for state and private sectors in 86%
and similar in only 14%. There was a national standard tariff
in 38%, no standard in 55% and it was unknown in 8% of
the countries. To be able to get funding, the patient (or the
hospital) were required to apply to their insurance company
or the government and were subsequently fully reimbursed
in 24% of countries (15/41). Patients were required to pay
partially for their surgery in 27% (11/41), varying from 10
to 30% of the total cost, to the cost of the used instruments
alone. In some countries, both full reimbursement at state
hospitals and no funding at private clinics existed (7%;
3/41). In the remainder, the funding process was unknown
or differed greatly between hospitals (17%; 7/41).

Access

The access to metabolic surgery was rated fair to excellent in
68% and poor to very poor in 33% of the countries by their
representatives (Fig. 5). The overall care for obese patients
was rated high (fair to excellent in 81%) in most countries
(Fig. 6). However, 53% of the responders shared the opin-
ion that although the care was good, fundamental changes
needed to be made (Fig. 7). Using thematic analysis, the
biggest problems within the metabolic access and care sys-
tem were identified as being funding/reimbursement, lack of
national training programme and the differences in care for
public and private hospitals.

Quality Indicators
Thirty-five percent (n=14) of countries had a bariatric reg-

ister and 63% (n=26) of countries reported estimates or
registry data of annual numbers of operations. Countries

@ Springer

Referral to decision
of plastic surgery

Decision of bariatric
surgery to operation

Decision of plastic
surgery to operation

that stated that they had a national bariatric register included
Austria, Belgium, Italy, Denmark, France, Germany, Neth-
erlands, Norway, Russia, Slovenia, Sweden, Switzerland,
Turkey and UK. In countries with a bariatric registry, there
was no significant difference (p > 0.05) in the number of
countries with or without guidelines on eligibility criteria
for metabolic surgery or body contouring surgery; reim-
bursement criteria for metabolic or body contouring sur-
gery; adherence to these guidelines or compliance with
IFSO guidelines. Looking at countries with and without a
bariatric registry, there was also no significant difference in
the number of countries that mandated MDT meetings or
in the waiting times from referral to decision to operate for
both metabolic and plastic surgery, nor from the decision to
operate the actual operation. There was also no significant
difference in whether tariffs were standardised or patients
were asked to contribute towards surgery, nor in whether
countries had a metabolic surgery training programme, or
the surgeon’s rating of access or overall care. Countries with
a bariatric register were significantly more likely to have
a patient organisation (p =0.006), significantly more likely
to have minimum case number criteria for bariatric centres
(»=0.005) and surgeons were more likely to operate in a
bariatric centre (p =0.043).

In total, an estimated 80,355 procedures were performed
in the 26 responding countries per year, with the GS being
the most performed procedure. This is concordant with
previously published data [25]. All reporting countries per-
formed GS procedures, with a total of 40,981 (mean 1639,
range 1 (Kazakhstan)-30,000 (France)). RYGB surgery was
performed in 25/41 countries, with a total of 30,873 proce-
dures (mean 1286, range 1 (Serbia)-12,000 (France)). AGB
was still performed in 18/41 countries (total 5889, mean 294,
range 1 (Croatia)-5000 (France)). Thirteen countries per-
formed OAGB surgery (total 1339, mean 84, range 1 (Esto-
nia)-585 (Austria)). The number of redo procedures was
817. Despite requesting data for the year 2015, international
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Excellent
5% (2)

Very poor
8% (3) \

Poor
25% (10)
Good
38% (15)

Fair /

25% (10)

Fig.5 Surgeons rating of patients’ accessibility to metabolic surgery

Excellent
13% (5)

Very poor
8% (3) \

Poor
13% (5)

Fair =]
15% (6)

Good
53% (21)

Fig.6 Surgeons rating of patients’ quality of offered metabolic care

It works well
10% (4)

The system must be
rebuilt \

13% (5)

It works well,
although minor
changes should be
made

25% (10)

/

There are some
good things but
fundamental changes

Fig.7 Surgeons rating offered service system metabolic care

respondents gave operative numbers for varying years from
2003 to 2016.

In Europe, there are an estimated 810 hospitals that offer
metabolic surgery, with the highest density in France (150)
and lowest in Malta (1). In 10 out of 41 of the countries,
there are a minimum number of procedures required to be
a legitimate metabolic centre, varying from 25 procedures
in Switzerland to a minimum of 200 in the Netherlands.
According to the data from this questionnaire, a total of
1786 surgeons were performing the procedures reported on,
varying from 1 per country in Andorra to 300 in Germany.
Almost all reported not doing metabolic surgery in specialist
unit except from Denmark, the Netherlands, Romania and
Slovenia.

Discussion

This is the first study that assesses metabolic surgery across
the majority of European countries. There is a wide varia-
tion in the pathway and accessibility to metabolic surgery,
with large differences in quality indicators. In comparison
to several earlier studies that focused on a single country or
countries that enter data into metabolic registries [26—29],
this study combines these outcomes in 41 countries. We
showed that the number of countries performing metabolic
surgery in Europe is much larger than previously described.

Although 68% of countries had guidelines available on
eligibility criteria for metabolic surgery, this meant that
almost a third did not. On the one hand, the lack of guide-
lines could suggest poor regulation of metabolic surgery. On
the other hand, eligibility criteria can sometimes be a barrier
to accessibility to metabolic surgery and often used to ration
resources. Even in the countries with eligibility criteria, only
just over half adhered to these, with a large intra-national
variation in a fifth. Further studies are required to understand
whether such non-compliance to guidelines results in inap-
propriate patient selection or allows increased flexibility for
surgeons to make informed choices on patient suitability for
surgery. However, public reporting of surgeon-specific or
unit-specific outcome data is becoming more commonplace
[30]. To allow international comparison of outcome data,
compliance with international guidelines (such as those of
IFSO) is imperative. A large portion of participants (17%)
admit a degree of non-compliance, rendering interpretation
of outcomes between countries much harder.

As expected, the patient pathways and referral practices
varied significantly. High reported self-referral rates by
patients may not increase access to metabolic surgery, but
may improve the patient journey by bypassing previously
identified barriers to surgery, such as non-referral by pri-
mary care physicians, subspecialists and a lack of commu-
nication regarding metabolic surgery [31]. Furthermore, this
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may reflect increased awareness of obesity and its related
comorbidities among the patients and rising demand for
metabolic surgery. In a third of countries, there was no
time period of medical or conservative treatment required
prior to referral for metabolic surgery. The period of medi-
cal management varied from 1 month up to several years.
This has two perspectives, the first is that patients are not
given the opportunity to undergo optimal medical manage-
ment prior to being considered for surgery and on the other
hand, referring those patients who are in need and meet the
criteria straight to surgery can be advantageous, both from
a comorbidity management point of view and a patient jour-
ney point of view.

It is generally now accepted that a multidisciplinary team
(MDT) is essential for the delivery of a safe bariatric service
[14] and the IFSO guidelines state that the decision to offer
surgery to a patient should only be done after a comprehen-
sive interdisciplinary assessment [15], with the core team
providing such assessment consisting of the following spe-
cialists: a physician/endocrinologist, surgeon, anaesthetist,
psychologist/psychiatrist, dietitian and a nurse practitioner.
However, in this study only 14/41 (34%) countries adhered
to these guidelines; a fifth of countries did not have a man-
datory MDT meeting and often MDT meetings were not
performed at all in the private sector. Mostly, a physician/
endocrinologist and a bariatric surgeon were seen (33/41)
followed by addition of a dietician (25/41) and a psycholo-
gist/psychiatrist (15/41) to the team.

Just over half the countries did not have any reimburse-
ment criteria, which can lead to uncertainty for both health-
care providers as well as patients. Almost half the countries
expected patients to pay for at least part of their surgery,
with reimbursement varying from none, to state insurance,
private insurance and state reimbursement. Tariffs for met-
abolic surgery varied enormously both between countries
and between the state and private sectors within countries.
Such variations can create polarisation of access to surgery,
with the risk of increasing the inequality between rich and
poor. Additionally, such disparity promotes health tourism
to countries where patients are expected to pay less for meta-
bolic surgery procedures.

With regards to plastic surgery, fewer countries had eli-
gibility criteria (41%) and reimbursement criteria (31%),
with many free-text comments that national guidelines were
vague and inconsistent. A proposal for national commission-
ing guidelines to structure referral and eligibility pathways
was suggested by a UK group, but it is unclear if these also
work in practice [32].

Waiting times from referral to the decision to perform
metabolic surgery varied, with less than 6 months in over
two thirds of countries, but over 1 year in over one tenth.
Once the decision to operate was made, surgery was under-
taken in less than 3 months in three quarters of countries
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surprisingly, but more than 6 months after this decision in
17% of countries. Unacceptable delays in accessing bariatric
surgery have previously been identified and although many
countries now have maximum waiting times from referral to
surgery, these guidelines often do not include bariatric sur-
gery [27, 28]. Metabolic surgery can reduce both morbidity
and mortality for patients with complex metabolic comor-
bidities and as such, should be considered as potentially
life-saving surgery. A community of metabolic surgeons
must educate the public and policy makers on the important
role of metabolic surgery, particularly as the high health and
financial costs of delaying surgery once the need has been
identified are immense [11].

In over a half of European countries (55%), metabolic
surgery is not conducted by purely metabolic surgeons, but
by a variation of upper GI, GI, colorectal, endocrine, trauma,
HBP and plastic surgeons. There is clear evidence for a vol-
ume outcome relationship [33] and a minimum number of
metabolic surgical procedures have to be defined, espe-
cially if being performed by the surgeons of other surgical
sub-specialities. Additionally, specialised metabolic train-
ing programmes were only offered in less than a quarter
of countries; it is important to have well-trained metabolic
surgeons, who are accredited by a good training programme.
Metabolic emergencies were operated on by pure metabolic
surgeons in less than a third of countries and in most other
countries by GI surgeons. This is only adequate if such GI
surgeons are appropriately trained in managing such compli-
cations, which can at times be complex. Even among accred-
ited bariatric surgery centres, emergency operative volumes
vary, suggesting the potential for selective referral to high
volume centres for specific complications [34]. Furthermore,
smaller nations may benefit from having clear referral path-
ways to centres of excellence specialising in the management
of specific complex post-operative complications or revi-
sional surgery, with opportunities for shared knowledge and
learning, mentorship and the potential for joint operating.
More research is however needed into metabolic emergen-
cies and specifically whether minimal volume criteria lead
to better outcome data. In only 10% of countries, metabolic
surgeons are working in specialised metabolic centres and
only a quarter of countries have minimum case number cri-
teria to be an official metabolic centre. With as many as 810
hospitals across included countries conducting metabolic
surgery, it is vital to have an understanding of unit and sur-
geon volume, as well as a better understanding of volume-
outcome relationships.

Only a third of countries that responded had national met-
abolic registries. It is clear that establishing and maintaining
quality indicators are imperative to ensure safe and effica-
cious surgery no matter what country the surgery is per-
formed in. Often the presence of registry data can be used as
a quality indicator. In this study, countries with or without a
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bariatric register were equally likely to have or comply with
guidelines with respect to eligibility or reimbursement of
surgery; mandate MDT meetings; have lower waiting times;
standardise tariffs or have a training programme. However,
countries with a bariatric registry were more likely to have
a patient organisation, minimum case number criteria for
bariatric centres and surgeons were more likely to operate
in bariatric centres.

International representatives themselves rated access to
metabolic surgery as poor to very poor in 33% of the coun-
tries. However, most countries gave high ratings (fair to
excellent) for overall care for obese patients, although over
half the responders felt that fundamental changes, particu-
larly with respect to funding, reimbursement, training and
reducing the gap between private and public systems, were
required to the service in their country. Further studies should
focus on improving funding for metabolic surgery, develop-
ing quality assured metabolic surgery training programmes
that are accessible to all surgeons and undertaking to reduce
the gap between private and public systems within countries.
Countries without bariatric registries should be supported to
develop these, patient organisations and quality indicators
such as minimum case number criteria.

Despite requesting data for the year 2015, international
respondents gave operative numbers for varying years from
2003 to 2016. At the outset of this study, we aimed to com-
pare population statistics, rates of obesity and national income
(low, middle, high) using OECD data to provision of meta-
bolic surgery. However, the variability of surgery provision
data from this questionnaire study did not allow for this. Oper-
ative numbers have been published for 2014 [25] and accu-
rate registry data from countries with a bariatric registry has
been published from 2013 to 2015 in the global IFSO registry
[26]. Therefore, we have not focussed on operative numbers
in this study. However, the IFSO global registry data for 2013
to 2015 only includes 7 countries identified to have national
registries in our study. A more recent publication of 2018 data
from the IFSO global registry is more comprehensive [35].
Future studies should ensure that all countries with registry
data are included to enable a culture of global learning and to
assess equity of access to metabolic surgery across Europe.
Equity of access could be achieved by neighbouring countries
pooling resources, mobile surgical units or cross border refer-
rals from countries with reduced need for metabolic surgery.

We acknowledge that there are limitations to the validity
and reliability of a self-reported survey, including responder
bias and social desirability bias. The extent to which the find-
ings of this study are representative of each country as a whole
is unknown. Attempts were made to mitigate against this by
ensuring face and content validity of the questionnaire during
the pilot process, as well as targeting responses from presi-
dents of national metabolic societies; representatives elected
to represent metabolic surgery within their country. However,

not all countries had an elected representative. The study also
relied on voluntary responses and did not, therefore, cover all
51 European countries. We also acknowledge that all coun-
tries, regardless of number of cases operated, global operative
experience, operative technique, health measures, national
gross domestic product as a marker of socio-economic status
and cultural attitude towards metabolic surgery, were all con-
sidered equally. The authors of this study believe firmly in the
importance of inclusivity and striving for equality and stand-
ardisation across Europe. This is, therefore, the first study to
describe any data on metabolic surgery from European coun-
tries which do not subscribe to stringent quality indicators.
This is a unique strength of this study. As metabolic surgery
becomes integrated into the treatment pathways for metabolic
diseases, future research is vital to improve quality indicators
of metabolic surgery and endeavours should focus on increas-
ing accessibility across all European countries.

Conclusion

The main conclusion from this study is that the differences
between European countries in terms of accessibility to meta-
bolic surgery and quality indicators of metabolic surgery are
greater than its similarities. Lack of funding, education and
structure fuels this disparity. Criteria should be standardised
on a European level with clear guidelines and audit of these.
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