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Abstract
Background Despite an increase in bariatric surgery across Quebec, Canada, access is still limited. Furthermore, there are
differences in resources and multidisciplinary capabilities of providing centers that may impact quality of care and outcomes.
Methods We performed an online survey of all bariatric surgeons in the province of Quebec, Canada, using the LimeSurvey
software.
Results Forty-six surgeons from 15 centers were surveyed. Response rate was 87% (n = 40). Only 13 (35%) surgeons have any
formal fellowship training in bariatric surgery and 74% perform > 50 cases/year. All surgeons perform sleeve gastrectomy, 34%
do duodenal switch, and 44% provide major revisions. Thirty-one surgeons (77%) identified access to operating room as the main
cause for surgical delays. While most surgeons (52%) considered < 6 months as an acceptable wait-time, only 33% achieved this
in their practice. Majority (70%) favored a centralized provincial referral system. Patient’s geographical convenience, procedural
choice, and multidisciplinary capabilities of providing centers are identified as important determinants for centralized referrals
(93, 78, and 55%, respectively). Virtually, all supported accreditation/designation of centers and creation of Quebec Bariatric
Network for quality control and research (85 and 98%, respectively).
Conclusion Bariatric surgical patterns vary among designated centers in Quebec, Canada. Access to multidisciplinary care and
surgeon’s fellowship training may be contributing factors for the observed variability. Wait-lists are long and timely access to
surgery remains an issue. There is near consensus for establishing a centralized referral system, designation of referral vs. primary
centers, and creating Quebec Bariatric Network for research and quality control.
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Introduction

Obesity is a major public health problem worldwide. It is
currently estimated that nearly one out of four Canadian is
obese [1]. Obesity and its associated comorbidities result in
significant loss of disability-adjusted life years, mortality, and
increase in healthcare cost [2–4]. Bariatric surgery is the cor-
nerstone of treatment of obesity and related diseases [5–7]. As

a result, bariatric surgery has been increasingly performed in
North America, and attempts have been made to increase ac-
cess to surgery in Canada especially the province of Quebec
[8, 9].

In 2009, Quebec’s Ministry of Health enacted a series of
actions to improve access to bariatric surgery and increased
the number of surgical sites across the province. The ministry
opened five new bariatric centers in regional Quebec, named
two hospitals as centers of excellence and introduced mea-
sures to increase surgical volume in all existing centers [10].
Despite these efforts, surgical wait-lists remain long in most
centers, and timely access to definitive care is limited and
impacted by various center-dependent capabilities and prac-
tice patterns. Also in 2009, a neighboring Canadian province,
Ontario, instituted a more comprehensive reform of the bar-
iatric surgery system with the creation of the Ontario Bariatric
Network (OBN). OBN accredits centers of excellence,
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manages a common patient registry for quality improvement
and research, and manages a centralized Web-based referral
system [11].

Hence, we sought to investigate the differences in practice
patterns among bariatric surgeons in Quebec. In addition, we
aimed to evaluate the differences in resources and multidisci-
plinary capabilities of bariatric centers that may impact quality
of care. Finally, we inquired about potential areas in need of
improvement by surveying all the bariatric surgeons in the
province.

Methods

In March 2017, an online survey was created using
BLimeSurvey Version 2.63^ with online responses hosted on
McGill University’s servers. Questions were designed to eval-
uate resources, training, practice patterns, and opinions of bar-
iatric surgeons regarding areas in need of improvement. The
single link to the survey was distributed via email to all bar-
iatric surgeons of the 15 designated bariatric centers in the
province of Quebec, Canada. A second reminder email was
sent a week later to improve response rate. The survey
remained open for answers for 1 month. The study was ap-
proved by the institutional Ethics Review Board.

From the 15 individual providing centers, 2 are surgery-
alone satellite sites of larger institutions and are used by the
same respective surgeons for less complex cases. Thus, with
respect to bariatric center-dependent descriptive statistics, pro-
portions and frequencies are calculated using 13 as the total
number for the providing centers. The anonymous results
were compiled, and descriptive statistical analyses were car-
ried out using the STATA software (Stata Corp, Texas, USA)
version 12. Inference is based on a two-sided 5% level.

Results

Forty-six surgeons were surveyed and the response rate was
87% (n = 40). Thirteen (35%) of the surgeons completed at
least a 1-year fellowship or received some additional training
in bariatric surgery. Regarding surgeon-specific volume, 74%
(n = 28) reported that they perform ≥ 50 bariatric cases, and
35% carry out ≥ 100 cases per year. While all surgeons per-
form sleeve gastrectomy, only 55% (n = 21) do gastric bypass,
and 34% (n = 13) perform duodenal switch. The detailed re-
ported variability among the surgeons with respect to the num-
ber and the type of bariatric procedures performed annually is
provided in Table 1.

With respect to center-specific surgical volume, 38% (n =
5) are very high-volume centers performing ≥ 300 bariatric
surgeries per year. In terms of multidisciplinary capabilities,
multiple resources were identified by the respondents as being

necessary to a bariatric surgery program. All surgeons agreed
on the need for dedicated bariatric nurse and nutritionist, and
92% of centers (n = 12) have access to these services.
However, only 38% (n = 5) have a dedicated psychologist,
31% (n = 4) have a dedicated endocrinologist, and only 54%
(n = 7) are equipped with a prospective bariatric data registry.
Table 2 shows in detail the surgeon-reported variability in
center-specific multidisciplinary capabilities.

Regarding access to bariatric surgery and surgical delays,
while 53% (n = 21) of surgeons agree that an acceptable wait-
list should be ≤ 6 months, only 33% (n = 13) report achieving
it. Furthermore, 28% (n = 11) of surgeons report wait-times
longer than 12 months. The most important factors reported
by the surgeons for long delays were access to the operating
room (78%; n = 31), availability of other healthcare specialists
such as a dedicated bariatric nutritionist (58%; n = 23), and
other medical consultants (35%; n = 14). Table 3 shows the
determinants of delays in access to bariatric surgery as report-
ed by the surgeons.

Finally, with respect to quality of care improvement initia-
tives, 70% of surgeons (n = 28) support the implementation of
an online province-wide centralized referral system for bariat-
ric surgery. Surgeons agree that the referral should be based on
patient’s geographical convenience and distance to a provid-
ing center (93%; n = 37), patient’s choice for a given type of
surgery (78%; n = 31), and based on center-specific multidis-
ciplinary capabilities (55%; n = 22). Majority of surgeons sup-
port the creation of an accreditation system for center classi-
fication/designation, e.g., referral vs. primary sites based on
expertise, multidisciplinary capabilities, and surgical volume
(85%; n = 34). Virtually, all surgeons support the creation of a
provincial bariatric network to enable data collection for

Table 1 The surgeon-reported variability in training and bariatric
practice patterns

Surgeon-specific variability Bariatric surgeon n (%)

Response rate 40 (87)

Fellowshipsa 13 (35)

Surgeon-specific surgical volume

Total bariatric volume—≥ 50 cases/year b 28 (74)

Adjustable gastric band—≥ 1 case/yearc 11 (28)

Sleeve gastrectomy—≥ 50 cases/yearb 20 (53)

Gastric bypass—≥ 1 case/yrb 21 (55)

Duodenal switch—≥ 1 case/yearb 13 (34)

Endoscopic balloon—≥ 1 case/yearb 2 (5)

a From the 40 respondents, only 37 surgeons replied to the fellowship
question in the survey
b From the 40 respondents, only 38 surgeons replied to the respective
questions in the survey
c From the 40 respondents, only 39 surgeons replied to the respective
question in the survey
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ongoing research and quality control (98%; n = 39). A detailed
list of potential areas in need of improvement in bariatric care
as reported by surgeons is provided in Table 4.

Discussion

This study surveys all practicing bariatric surgeons in Quebec
with a response rate of 87%. These surgeons practice at all
known 15 providing centers in a single payer system within
the province. Thus, given the excellent response rate, our
study is a suitable representation of the current landscape of
bariatric surgery from the point of view of the respective sur-
geons practicing in the province.

Regarding surgeon-specific variability in practice patterns,
almost 75% of surgeons perform ≥ 50 bariatric procedures per
year where sleeve gastrectomy comprises more than half of
these surgeries. This finding is in keeping with current trends
in other North American studies [12, 13]. Recently, Khorgami
et al., using data from the American College of Surgeons
National Surgical Quality Improvement Program, reported a

sharp rise in sleeve gastrectomies to 58% of all primary bar-
iatric procedures performed with a decline in gastric bypass to
29% [13]. Furthermore, our survey demonstrated that while
gastric bypass comprised over 20% of bariatric procedures,
duodenal switch consisted nearly 10% of all bariatric proce-
dures and represented a third of all diversionary-type proce-
dures performed in Quebec. Also, 18% of surgeons perform >
10 duodenal switch cases annually which may even underes-
timate the overall number since surgeons in at least three ma-
jor centers also perform the single-anastomosis duodenal
switch also known as single anastomosis duodeno-ileal by-
pass with sleeve gastrectomy (SADI-S) [14]. The higher fre-
quency of diversionary-type procedures, especially duodenal
switch, could partly be explained by Quebec being home to
two of the pioneers of the duodenal switch procedure [15].

As depicted in Table 1, there is a major variability among
surgeons regarding the number and types of bariatric proce-
dures performed annually. Our survey demonstrated that only
35% of the respondents have obtained a formal fellowship or
any dedicated training in bariatric surgery; the rest are all
general surgeons who are grandfathered into performing bar-
iatric surgery or have likely learned on-the-job from formally
trained colleagues. In univariate analysis, we found that sur-
geons who completed a dedicated training in bariatric surgery
were significantly more likely to perform diversionary-type
procedures (analysis not shown in the results). Also, very
high-volume university centers where > 300 bariatric surger-
ies were performed every year were found to perform signif-
icantly more anastomotic procedures (univariate analysis not
shown in the results). These findings are not surprising. In
fact, Doumouras et al. recently showed that health outcomes
of 18,398 patients, who underwent bariatric surgery across
Canada during 2008 until 2015, were better when the proce-
dure was carried out at a high-volume center and by a surgeon
who also had a high surgical volume [16]. Gastric bypass
accounted for nearly 77% of all procedures and for each in-
crement of 25 bariatric cases per year by a surgeon, the odds of
all-cause morbidity was 0.94 times lower; furthermore, high-

Table 2 The surgeon-reported variability in center-specific bariatric
surgical volume and multidisciplinary capabilities

Center-specific variability Bariatric centeran (%)

Total bariatric volume—≥ 300 cases/year 5 (38)

Prospective bariatric database 7 (54)

Multidisciplinary capability

Dedicated bariatric nurse 12 (92)

Dedicated bariatric nutritionist 12 (92)

Dedicated psychologist/social worker 5 (38)

Dedicated bariatrician 2 (15)

Dedicated endocrinologist 4 (31)

Interventional radiology 13 (100)

Gastroenterology 11 (85)

a From the 15 bariatric centers, 2 are merely surgery-alone satellite sites of
larger mother institutions and are used by the same respective surgeons
for less complex cases. Hence, the frequencies are calculated using a total
of 13 centers

Table 3 The surgeon-reported determinants of delays in access to
bariatric surgery

Determinants of surgical delay Surgeons in agreement
n (%)

Access to operating room 31 (78)

Access to consulting services 14 (35)

Access to dedicated bariatric nurse 13 (33)

Access to dedicated bariatric nutritionist 23 (58)

Access to dedicated bariatric
psychologist/social worker

10 (25)

Table 4 The surgeon-reported potential areas in need of improvement
in bariatric care

Bariatric quality of care improvement initiatives Bariatric surgeon
n (%)

Support for online centralized referral system 28 (70)

Based on patient’s geographical convenience 37 (93)

Based on patient’s surgical choice 31 (78)

Based on center-specific wait-list 20 (50)

Based on center-specific multidisciplinary
capabilities

22 (55)

Support for center classification/designation (referral
vs. primary)

34 (85)

Support for creation of Quebec Bariatric Network 39 (98)
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volume university centers also conferred a 0.75 lower odds
[16]. Hence, higher surgeon and center volumes as well as
surgeon’s bariatric fellowship training are not only likely to
increase the frequency of diversionary-type procedures but
also improve the respective outcomes as shown by multiple
studies [17–19].

Center-specific variability in bariatric surgery and the re-
spective multidisciplinary capabilities could also potentially
impact outcomes. We found that while greater majority of
providing sites have access to dedicated bariatric nursing
and nutritionists, interventional radiology, and gastroenterol-
ogy, more than half lack access to other important multidisci-
plinary care such as dedicated psychologist/social worker, en-
docrinologist, and bariatrician. Also, only 54% of centers are
equipped with a prospectively kept bariatric database.
Furthermore, following the expansion of the number of pro-
viding centers after the 2009 initiative by Quebec’s Ministry
of Health [10], almost a third of the current bariatric surgeons
work at newly added low-volume centers. Surgical outcomes
are most likely impacted by such circumstances. The role of
center accreditation to improve bariatric outcomes has been
shown in several studies [20–22]. In addition, a recent study
using the claims data of more than 145,000 patients who
underwent bariatric surgery at centers of excellence during
2010 and 2013 showed that risk and reliability-adjusted seri-
ous complications varied 17-fold at each center [23]. High-
volume centers (> 448 mean cases/year) had the lowest fre-
quency and variation in their respective postoperative compli-
cations [23]. Hence, one way to provide the best possible care
at all sites would be by accrediting different sites and desig-
nating centers to carry out specific missions especially in
terms of set numbers and types of bariatric procedures to be
performed. For instance, designated primary care facilities
would provide less complex primary bariatric surgery and
referral centers would be equipped to provide more complex
bariatric procedures either primary or revisional and to more
medically complex patients. This approach would likely have
a positive impact on the access to bariatric surgery as well.

Timely access to surgery is an important quality indicator.
We found that while more than half of surgeons agreed that
after the initial visit an acceptable time to surgery should be ≤
6 months, only a third were able to achieve it and another third
described wait-times > 12 months. Furthermore, according to
the official website of Quebec’s Health Ministry that tracks
center-specific wait-times for elective surgeries in 9-month
blocks, the percentage of patients waiting for bariatric surgery
who go on to receive the treatment within 6 months of being
listed can be as low as 36% [24]. The mean wait-time among
the 15 surgical sites is 5 months and ranges from 1 month to a
year [24]. These estimates are from the April 2017 to January
2018 period, which reflects the time period after the survey.
However, the wait-times have not drastically changed for each
center compared to the previous 9-month block. Also, the

center-dependent wait-times do not always accurately reflect
surgeon-specific wait-times which can be even longer. The
long wait-lists are despite the 2009 initiative by Quebec’s
Ministry of Health to increase the number of bariatric centers
in the province and the absence of preoperative dietary re-
quirement by the single payer system unlike the situation in
the USA. We found that while the most limiting factor was
access to the operating room, more than a third of surgeons
attributed their surgical delays to lack of access to multidisci-
plinary capabilities, mainly dedicated nutritionists and other
medical consultants. Similar to Quebec, in 2009, the neigh-
boring province of Ontario also expanded the number of bar-
iatric centers but simultaneously restructured the entire bariat-
ric care network [11]. In Quebec, the government opted to
improve access by allowing new centers closer to various
communities to perform bariatric surgery, whereas in
Ontario, bariatric surgery was centralized to few centers of
excellence in high-volume institutions while creating regional
assessment treatment centers to capture the population outside
those centers and provide the non-surgical aspect of obesity
treatment around the bariatric procedure performed in a re-
mote center of excellence [11]. Consequently, the center
designation/regionalization is shown to enhance access to sur-
gery and efficiency of bariatric care across Ontario, lower
postoperative use of hospital services, and improve short-
and long-term outcomes [25–27]. Our survey showed that
85% of bariatric surgeons in Quebec agree with accrediting
centers and designating them to achieve certain objectives.

Patient referral for bariatric surgery is another important
area in need of improvement. While access to surgery has
significantly increased in Quebec, only an average of 10 per
1000 obese patients in the province receive surgery [28].
Consults from primary care physicians or other specialists
are mostly underused but often misplaced or duplicated to
multiple centers, which in turn causes a ripple effect by
prolonging surgical wait-lists at multiple centers. We found
that 70% of surgeons agreed on centralizing the referral sys-
tem within the province. Virtually, all surgeons thought that
the referral system should be based on patient’s geographical
convenience to the closest center and 78% believed that refer-
rals should take into account the patient’s procedure choice.
Moreover, half or more of surgeons thought that the respective
institutional wait-lists for a given procedure and their multi-
disciplinary capabilities should be used in the centralized re-
ferral algorithm. In 2015, the OBN completely switched from
a fax-based system to a centralized online referral system for
bariatric surgery; Doumouras et al. showed that implementa-
tion of centralized online referral system more than doubled
the consults across all health regions [29]. Referring physician
education and proximity to providing centers were also found
to be important factors in optimizing referrals [29]. Thus, a
more selective referral sent via a centralized online system is
likely to improve access to surgery, lower duplication of
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consults, and allow for an efficient use of resources in desig-
nated centers.

Finally, we found that there appears to be a consensus
among the surgeons who are virtually all in favor of creating
a centralized provincial bariatric network. Such standardized
network would be similar to OBN and would enable imple-
mentation of quality control initiatives, collection of data for
ongoing research, and ultimately improvement of bariatric
care delivery and outcome [25, 27].

This survey has certain limitations. The information obtain-
ed may be subject to recall bias and reflect the surgeon’s per-
ception of their respective practice which may differ from the
reality if compared to administrative data. Despite obtaining a
high response rate, the state of bariatric surgery in Quebec
cannot be illustrated solely based on the survey results from
the bariatric surgeons. Moreover, due to the small sample size
of the surgeons and the centers in Quebec, no inferential sta-
tistical analyses were reported. The particularity of the single
payer system and associated health policies may make these
results difficult to extrapolate to different health systems.
However, as a Canadian province, Quebec provides a unique
opportunity to naturally exclude confounders such as insur-
ance status, hospital ownership, and lack of access on com-
parisons between hospitals and surgeons in assessing bariatric
surgery outcomes. In addition, a small number of bariatric
procedures performed outside the public system in indepen-
dent private clinics are not unaccounted for in this survey. This
group, however, represents a small number of cases in the
province.

Conclusions

Bariatric surgical patterns vary among designated cen-
ters in Quebec, Canada. Access to multidisciplinary care
and surgeon’s fellowship training may be contributing
factors for the observed variability. Wait-lists are long,
and timely access to surgery especially for certain pro-
cedures remains an issue. In terms of quality improve-
ment initiatives, there is near consensus for establish-
ment of a centralized referral system, designation of
referral vs. primary centers, and creation of Quebec
Bariatric Network for quality control and ongoing
research.
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