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Structures, processes and models of care for emergency
general surgery in Ontario: a cross-sectional survey

Graham Skelhorne-Gross MD PhD, Rahima Nenshi MD MSc, Angela Jerath MD MSc, David Gomez MD PhD

Background: Emergency general surgery (EGS) patients require urgent surgical evaluation and intervention for various conditions,
such as infectious or obstructive diseases of the gastrointestinal tract. We aimed to characterize the structures and processes that
are relevant to the delivery of EGS care across Ontario hospitals and to evaluate the availability of critical resources at hospitals with
formal EGS models.

Methods: Between August 2019 and July 2020, we conducted a cross-sectional survey of Ontario hospitals that offered urgent gen-
eral surgery (defined as the ability to provide nonelective surgical intervention within 24 to 48 hours of presentation) to adults. People
with intimate knowledge of their hospital’'s EGS program completed a Web-based or telephone survey characterizing the program’s
organizational structure and staffing, operating room availability, interventional radiology and interventional endoscopy availability,
intensive care unit availability and staffing, and regional participation. Their responses were compiled and comparisons were made
between hospitals with and without formal EGS models of care, as well as between hospitals based on size and academic status.

Results: Of the 114 Ontario hospitals identified, 109 responded (95.6% response rate). A third (34.6%; n = 37/107) of hospitals had
EGS models of care. Thirty-four of these (91.9%) were large (> 100-bed) institutions that would be likely to have increased resources.
However, even for hospitals of similar size, those with EGS models had increased staffing levels compared to those without (clinical
associates 17.6% [n = 3/17] v. 10.0% [n = 2/20]; nurse practitioners or physician assistants 27.8% [n = 5/18] v. 14.3% [n = 3/21]).
They also had better access to diagnostic and interventional equipment (24/7 access to computed tomography 94.1% [n = 16/17]
v. 69.2% [n = 18/26)), interventional radiology (88.9% [n = 16/18] v. 42.3% [n = 11/26]), endoscopy (100% [n = 18/18] v. 69.2% [n =
18/26]) and endoscopic retrograde cholangiopancreatography (77.8% [n = 14/18] v. 42.3% [n = 11/26]), as well as dedicated operat-
ing room time (72.2% [n = 13/18] v. 0% [n = 0/25]).

Interpretation: The structures and processes available to care for patients requiring EGS in Ontario were highly variable between
hospitals. Hospitals with formal EGS models were more likely to have access to key resources.

mergency general surgery (EGS) is a subdivision of

general surgery focused on the care of patients who

require urgent surgical evaluation and treatment.
EGS patients present with a wide variety of conditions,
including infectious diseases, hemorrhagic conditions and
obstructive diseases of the gastrointestinal tract.! Presenta-
tions needing EGS are common — exceeding the incidence
of newly diagnosed cancer and diabetes — and represent
7.1% of hospital admissions.? These presentations can be
quite complex. Many EGS patients have severe physiologic
derangements (i.e., hypovolemia from sepsis, dehydration
and bleeding) that require optimization before definitive
management.’ Not surprisingly, the mortality rate in
patients requiring EGS is 8 times higher than in nonemer-
gent surgical patients, and the complication rate is 1.5 times
higher.** EGS patients undergo only 11% of general sur-
gery operations but experience 28% of complications and
47% of deaths."!% Best-practice pathways and dedicated
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multidisciplinary teams exist for other patients who need
acute complex surgery, such as trauma patients. However,
care for EGS patients has not been standardized and often
falls under the purview of on-call general surgeons, who
have varying experience and access to hospital resources (i.e.,
operating room, intensive care unit) depending on their
location.!!

An EGS model of care is an organizational structure that
provides protected time for surgeons to focus on the care of
patients with surgical emergencies, as well as specific
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structures and processes designed to improve the care of
patients with general surgical emergencies.!”” This includes
staffing resources, access to diagnostic and interventional ser-
vices (e.g., endoscopy, radiology), dedicated operating room
time, access to intensive care units and interhospital agree-
ments to transfer high-risk patients."

In 2009, 13 Canadian hospitals had EGS models of care.! In
the decade since, evidence has accumulated suggesting that
EGS models improve patient outcomes by decreasing post-
operative complications and mortality.*!'""¥ EGS models of
care decrease the time to surgical review,'!* increase the pro-
portion of cases performed during daylight hours and decrease
length of hospital stay.”*? Collectively, these models of care
substantially decrease the cost of managing EGS conditions.!>!’
However, despite these benefits, the structures and processes
that are relevant to the delivery of EGS care are highly variable
among institutions and have never been formally assessed in
Canada. In this study, we characterized these structures and
processes across all hospitals that provide urgent surgical care in
Ontario. We also evaluated whether the presence of an EGS
model of care was associated with increased availability of crit-
ical resources, independent of hospital size.

Study design

This study was a cross-sectional survey of leaders and direc-
tors of general surgery across all hospitals that provide urgent
surgical care in Ontario. We defined urgent surgical care as
the ability to provide nonelective surgical intervention within
24 to 48 hours of presentation (for example, the ability to pro-
vide surgical care for acute appendicitis or cholecystitis).
Responses were collected between August 2019 and July 2020.

Hospital and survey recipient selection

We accessed a complete list of Ontario’s hospitals from the
Ministry of Health (MOH) website,”* which classified
151 hospitals in categories based on the type of care they pro-
vided as per Regulation 964.>* We considered Group A (large
> 100-bed academic hospitals), Group B (large > 100-bed
nonacademic hospitals), and Group C (small < 100-bed non-
academic hospitals) hospitals for inclusion in our survey. The
MOH defines academic hospitals as those with formal agree-
ments to provide instruction to medical students, residents
and fellows.?® Practically, this means that medical learners
contribute substantially to the care of patients at these aca-
demic institutions. Hospitals classified as Groups D through
V (psychiatric, rehabilitation, chronic and continuing care
facilities, etc.) do not provide acute treatment to patients
requiring EGS.

We used official hospital websites and phone calls to
administrative personnel to determine whether each hospital
offered urgent general surgery services. All Ontario hospitals
that offered urgent or emergent adult general surgery were
included in the study. We targeted individual recipients who
possessed intimate knowledge of the structures and processes
of that hospital’s surgical service. In order of highest to lowest
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preference, we contacted the chief of emergency general sur-
gery, the chair of general surgery, a general surgeon who par-
ticipated in the EGS on-call schedule, the chief of surgery, the
chief of staff or the director of perioperative services. Each
respondent was asked to confirm that they were familiar with
the resources at their institution that were relevant to the care

of EGS patients.

Survey design

The survey was designed to address 5 core components of
EGS models of care based on a review we conducted of the
relevant literature: organizational structure and staffing, oper-
ating room availability, interventional radiology and interven-
tional endoscopy availability, intensive care unit availability
and staffing, and regional participation.”!11218-2225-28 \We con-
ducted the literature review in PubMed (National Library of
Medicine) using the search criteria “emergency general sur-
gery” and “models,” as well as “outcomes.” We refined the
search with parameters specific to the last 10 years and pub-
lications including systematic reviews, meta-analyses, ran-
domized controlled trials, reviews and clinical trials. Wher-
ever possible, the source document was referenced.

We developed the survey to address each of these domains,
which have been shown to affect outcomes for patients requiring
EGS. Most questions required yes or no answers. We included
1 multiple choice question, and some (such as those addressing
how much dedicated operating room time was available or
access to interventional radiology, interventional endoscopy or
endoscopic retrograde cholangiopancreatography or interven-
tional radiology) were answered in free-text format (Appendix 1,
available at www.cmajopen.ca/content/9/4/E1026/suppl/DC1).
Before implementation, we pilot-tested a draft survey with
2 EGS surgeons who were not potential respondents, and we
modified the survey based on their feedback. We collected
answers using SurveyMonkey (surveymonkey.com); we did not
use an electronic completeness check.

Survey implementation

We contacted all participants via email for the first round of
the survey. A cover letter outlining the objectives of the sur-
vey, the time commitment and an opportunity to opt out
accompanied the first-round email. We sent reminder emails
after 3 and 7 weeks, as per the Dillman total design survey
method.?” Given that the aim was to have a near 100%
response rate, we conducted a fourth and last round, which
consisted of phone interviews.

Statistical analysis

We analyzed all responses together, and then stratified hospi-
tals by academic status, the presence of EGS models of care
and number of beds. Some respondents did not answer some
questions, so denominators varied slightly within groups
depending on the question. We described categorical vari-
ables using frequency and proportion. We summarized con-
tinuous variables using median and interquartile range (IQR).
We compiled and analyzed the survey data using GraphPad
Prism 8.3.0 software.
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Ethics approval
The study was reviewed and approved by the research ethics
board at St. Michael’s Hospital, Toronto.

We contacted each of the 151 Ontario hospitals identified by
the MOH as being in Group A, B or C. We excluded 37 hospi-
tals because 33 provided no adult urgent or EGS services,
1 provided only pediatric services, and 3 had amalgamated and
no longer existed as stand-alone institutions. The remaining
114 hospitals received the survey, and 109 (95.6%) responded
(Figure 1). Of the respondents, 64.6% (n = 42/65) from large
hospitals were chiefs of surgery, general surgery division chairs
or general surgeons who participated in the on-call schedule;
most respondents from small hospitals (90.9%; n = 40/44) were
chiefs of staff or managers of perioperative services (Table 1).

Ontario hospitals
n=151

¢ No urgent/emergent general
surgery n =33

e Children’s hospital n =1

* Amalgamated n=3

Y

Offer urgent/emergent adult general surgery
n=114

Y

Responded to survey
n=109

Figure 1: Hospital identification and study enrolment.

Organizational structure and staffing

One-third (34.6%; n = 37/107) of Ontario hospitals had EGS
models of care (2 hospitals did not answer this question).
EGS models were most common among large (> 100-bed)
academic hospitals (83.3%; n = 15/18), followed by large
nonacademic hospitals (41.3%; 7 = 19/46); they were uncom-
mon in small (< 100-bed) nonacademic hospitals (7.0%; n =
3/43). Two hospitals had adopted EGS models of care in the
1980s, but all other institutions reporting a date of adoption
for an EGS model of care had initiated EGS models after
2007; 12 of 37 (32.4%) programs were initiated from 2016 to
2020 (Figure 2).

All general surgeons participated in the on-call schedule at
55.6% (n = 40/72) of hospitals. Academic hospitals were less
likely than nonacademic hospitals to have all surgeons take
part in the on-call schedule (35.2% [n = 6/17] v. 61.8% [n =
34/55]). Most hospitals with EGS models of care (63.9%
[ = 23/36]) had all surgeons participate in the on-call sched-
ule, compared to 47.2% (n = 17/36) of hospitals without EGS
models. Among hospitals with EGS models, 78.4% (n =
29/37) reported that more than three-quarters of surgeons
participated in the on-call schedule. In hospitals without EGS
models, only 37.5% (n = 27/72) reported that more than
three-quarters of surgeons participated in the on-call sched-
ule. The likelihood that staff surgeons would have additional
clinical responsibilities while on call (such as clinic or per-
forming elective surgical or endoscopic procedures) was simi-
lar between hospitals with and without EGS models (42.9%
[ = 15/35] v. 52.6% [n = 20/38)).

Ontario hospitals with EGS models of care were more likely
to have clinical associates (20.0% [n = 7/35] v. 4.9% [n = 2/41)),
residents or fellows (74.3% [n = 26/35] v. 22.7% [n = 10/44])
and nurse practitioners or physician assistants (36.1% [n =
13/36] v. 6.8% [n = 3/44]). Among large academic hospitals,

Table 1: Characteristics of study respondents by hospital category*
No. (%) of respondents
Large academic Large nonacademic Small nonacademic
Respondent characteristic n=18 n=47 n=44
Respondent role
Chair of emergency general surgery 1(5.6) 0 (0) 0 (0)
Chair of general surgery division 10 (55.6) 7 (14.9) 0(0)
General surgeont 4 (22.2) 15 (31.9) 1(2.3)
Chief of surgery 3(16.7) 3(6.4) 3(6.8)
Chief of staff 0(0) 18 (38.3) 21 (477)
Manager of perioperative services (or equivalent) 0(0) 4 (8.5) 19 (43.2)
Respondent gender (self-reported)
Male 11 (61.1) 26 (55.3) 21 (47.7)
Female 7 (38.9) 21 (44.7) 23 (52.3)
*Hospitals were categorized as large academic hospitals with more than 100 beds that the Ministry of Health classifies as teaching hospitals, large
nonacademic hospitals with more than 100 beds that the Ministry does not classify as teaching hospitals, or small nonacademic hospitals with fewer
than 100 beds that the Ministry does not classify as teaching hospitals.
tParticipation in the emergency general surgery on-call schedule.
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Figure 2: Date of adoption of an emergency general surgery model. Emergency general surgery models in Ontario have been adopted increas-
ingly over time. Newly established emergency general surgery programs (blue) have been counted and plotted for each time period. The cumu-
lative total of Ontario hospitals with an emergency general surgery program (green) has been calculated for the end date of each time period.

clinical associates, residents, fellows, nurse practitioners and
physician assistants were seen exclusively at hospitals with EGS
models of care. Of the hospitals with EGS models, 38.9% (n =
14/36) had dedicated outpatient EGS clinics, compared to
2.3% (n = 1/44) of hospitals without an EGS model (Table 2).

Operating room availability

Access to the operating room at any time of day was available
at 75.4% (n = 77/102) of Ontario hospitals and was more
common in hospitals with EGS models of care than in hospi-
tals without (94.4% [n = 34/36] v. 65.1% [n = 43/66]). Only
23.5% (n = 23/98) of hospitals provided dedicated operating
room time for patients requiring EGS, all of which had
adopted EGS models of care. Academic hospitals (58.8%; 7 =
10/17) were more likely to grant this dedicated time than
nonacademic hospitals (18.3%; n = 13/71). Of the large hospi-
tals, 38.3% (n = 23/60) had dedicated operating room time,
but none of the small hospitals did.

Eighteen respondents (8 from academic hospitals, 10 from
nonacademic hospitals) provided the exact number of operat-
ing room hours allotted to EGS each week. We found that
academic hospitals provided more time (median 19.3 h, IQR
9.8-28.7 h) than nonacademic hospitals (median 13.5 h,
IQR 9.5-17.5 h; Figure 3).

Interventional radiology and interventional
endoscopy availability

Larger hospitals and academic hospitals had more access to com-
puted tomography scanners, interventional radiology, endoscopy
and endoscopic retrograde cholangiopancreatography (Table 2).

However, hospitals with EGS models of care had more access to
these resources, even when we compared hospitals of similar size
and academic status. Among large academic and large nonaca-
demic hospitals, those with EGS models had more access to
computed tomography scanners, interventional radiology,
endoscopy and endoscopic retrograde cholangiopancreatog-
raphy; small nonacademic hospitals had similar levels of access to
these resources, regardless of whether or not they used EGS
models of care (Table 2).

Intensive care unit availability and staffing

Large hospitals had more critical care resources (such as
intensive care units, step-down units and critical care outreach
teams) than small hospitals. At large academic and nonaca-
demic hospitals, intensive care unit resources were similar
whether the hospitals had EGS models of care or not. Among
small, nonacademic hospitals, those with EGS models of care
were more likely to have intensive care step-down units than
those without (66.7% [n = 2/3] v. 18.9% [n = 7/37]), but the
presence of outreach teams did not differ (Table 2).

Regional participation

Most Ontario hospitals had formal agreements allowing them
to transfer patients to higher levels of care (59.5%; 7 = 59/99)
and accept transfers of patients requiring EGS (62.6%; n =
62/99). Small hospitals were more likely to have transfer
agreements for patients requiring EGS than large hospitals
(85.0% [n = 34/40] v. 40.1% [n = 25/61]). Among hospitals
with EGS models of care, 31.4% (n = 11/35) had formal
agreements to transfer EGS patients out, compared to 75.0%
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Table 2: Allocation of emergency general surgery resources by hospital category*

No. (%) of hospitals

Large academic Large nonacademic Small nonacademic Overall
n=18 n=47 n=44 n =109
EGS Non-EGS EGS Non-EGS EGS Non-EGS EGS Non-EGS
Resource n=15 n=3 n=19 n=28 n=3 n=41 n=237 n=72
Organizational structure and staffing
All surgeons in on-call schedule 6/15 0/2 14/18 10/20 3/3 714 23/36 17/36
(40.0) 0) (77.8) (50.0) (100.0) (50.0) (63.9) (47.2)
Other clinical responsibilities 715 0/1 5/17 11/19 3/3 9/18 15/35 20/38
(46.7) (0) (29.4) (57.9) (100.0) (50.0) (42.9) (52.6)
Clinical associates 4/15 on 3/17 2/20 0/3 0/20 7/35 2/41
(26.7) (0) (17.6) (10.0) (0) (0) (20.0) (4.9)
Residents or fellows 15/15 on 117 9/21 0/3 1/22 26/35 10/44
(100.0) 0) (64.7) (42.9) (0) (4.5) (74.3) (22.7)
Nurse practitioners or physician 8/15 0/ 5/18 3/21 0/3 0/22 13/36 3/44
assistants (53.3) (0) (27.8) (14.3) (0) (0) (36.1) (6.8)
Outpatient clinic 8/15 0/ 6/18 0/21 0/3 1/22 14/36 1/44
(53.3) (0) (33.3) (0) (0) (4.5) (38.9) (2.3)
Operating room availability
Operating room 24/7 14/15 2/3 18/18 22/26 2/3 19/37 34/36 43/66
(93.3) (66.7) (100.0) (84.6) (66.7) (51.4) (94.4) (65.1)
Dedicated operating room time 10/15 0/2 13/18 0/25 0/3 0/35 23/36 0/62
(66.7) (0) (72.2) (0) (0) ) (63.9) Q)
ASA =3 15/15 2/3 17/18 22/25 2/3 13/36 34/36 37/64
(100.0) (66.7) (94.4) (88.0) (66.7) (36.1) (94.4) (57.8)
Interventional radiology and interventional endoscopy availability
Emergency department 24/7 15/15 3/3 18/18 25/26 3/3 36/38 36/36 64/67
(100.0) (100.0) (100.0) (96.2) (100.0) (94.7) (100.0) (95.5)
Computed tomography 24/7 15/15 2/3 16/17 18/26 2/3 12/37 33/35 32/66
(100.0) (66.7) (94.1) (69.2) (66.7) (32.4) (94.3) (48.5)
Interventional radiology 15/15 1/3 16/18 11/26 0/3 4/37 31/36 16/66
(100.0) (33.3) (88.9) (42.3) (0) (10.8) (86.1) (24.2)
Endoscopy 15/15 2/3 18/18 18/26 2/3 17/37 35/36 37/66
(100.0) (66.7) (100.0) (69.2) (66.7) (45.9) (97.2) (56.1)
ERCP 15/15 0/3 14/18 11/26 1/3 2/37 30/36 13/66
(100.0) (0) (77.8) (42.3) (33.3) (5.4) (83.3) (19.7)
Intensive care unit availability and staffing
Intensive care unit 15/15 3/3 17117 22/25 1/3 17/37 33/35 42/63
(100.0) (100.0) (100.0) (88.0) (33.3) (45.9) (94.3) (66.7)
Intensive care unit step-down 9/15 2/3 8/17 8/25 2/3 7/37 19/35 17/63
(60.0) (66.7) (47.1) (32.0) (66.7) (18.9) (54.3) (27.0)
Intensive care unit outreach 15/15 3/3 16/17 19/25 1/3 11/37 32/35 33/63
team (100.0) (100.0) (94.1) (76.0) (33.3) (29.7) (91.4) (52.4)
Regional participation
Transfers to receiving hospital 2/15 1/3 7n7 15/26 2/3 32/37 11/35 48/64
(13.3) (33.3) (41.2) (57.6) (66.7) (86.5) (31.4) (75.0)
Accepts transfers 15/15 1/3 16/17 17/26 1/3 12/37 32/35 30/64
(100.0) (33.3) (94.1) (65.4) (33.3) (32.4) (91.4) (46.9)

Note: ASA = American Society of Anesthesiologists physical classification,*® EGS = emergency general surgery, ERCP = endoscopic retrograde cholangiopancreatography.
*Hospitals are broken down into 3 categories: large academic hospitals with more than 100 beds that the Ministry of Health classifies as teaching hospitals, large
nonacademic hospitals with more than 100 beds that the Ministry does not classify as teaching hospitals, or small nonacademic hospitals with fewer than 100 beds that the
Ministry does not classify as teaching hospitals.
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Figure 3: Dedicated operating room time for emergency general surgery. Eighteen respondents reported the number of operating room hours
they provide each week for emergency general surgery. Findings are displayed for academic hospitals (those classified as teaching hospitals by
the Ministry of Health) and nonacademic hospitals (those not classified as teaching hospitals by the Ministry of Health). Academic hospitals
provided an average of 22.4 hours per week of operating room time; nonacademic hospitals provided an average of 15.6 hours per week. The
middle line represents the median, and the boxplot represents the interquartile range.

(n = 48/64) of hospitals without EGS models. Similarly,
91.4% (n = 32/35) of hospitals with EGS models had formal
agreements to accept transfer of care for patients requiring
EGS; only 46.9% (n = 30/64) of hospitals without EGS mod-
els had such agreements in place (Table 2).

Our study characterized the structures and processes available
for patients requiring EGS across Ontario. A third of hospi-
tals had adopted EGS models of care, nearly half of those
between 2016 and 2020.

The benefits to patients of EGS models of care are
emerging in the literature. Several studies have demon-
strated significant reductions in morbidity and mortal-
ity, 713143132 a5 well as improvements in wait times, length of
stay and cost.!¥1-1733 Other specific hospital structures and
processes (such as interventional radiology and endoscopy)
play an important role in the management of patients
requiring EGS; primary examples would be percutaneous
drainage of intra-abdominal abscesses for complicated
appendicitis or diverticulitis, and cholecystostomy tubes in
those unable to tolerate surgery.**?¢ In many cases, interven-
tional radiology management is the definitive treatment
under the guidance of general surgeons.

In Ontario hospitals, we found that EGS models of care
are more common among large academic institutions, which
have substantially more access to dedicated personnel, dedi-
cated operating room time, diagnostic and therapeutic
adjuncts and critical care resources. However, even when we
compared large academic and nonacademic hospitals, we
found that those with EGS models of care were more likely to
have implemented key structures and processes.

"The organization of EGS care in Canada is decades behind
care for other acute conditions, such as trauma and stroke. In
stark contrast to the care of injured patients — which has
undergone decades of rigorous research, protocol standardiza-
tion and regionalization at the prehospital, hospital and
regional levels’”**** — current EGS models of care have been
established ad hoc at most hospitals and care is dictated
largely by the on-call general surgeon.

Patients requiring EGS receive care based on geographic
proximity to a hospital, not on patient or disease factors, or on
the capabilities of the closest hospital. This is concerning
given that (as in other surgical disciplines) a volume—outcome
relationship exists in EGS care.’®*’ Risk-adjusted mortality
decreases as volume increases for each of the 10 most com-
mon surgical procedures performed on patients requiring
EGS,” and there may be an institutional minimum annual
volume of EGS cases below which mortality increases.?®

CMAJ OPEN, 9(4) E1031



OPEN

These discrepancies are especially pronounced among older
patients, who face an 86% higher risk of death when treated
by low-volume surgeons.*® Some hospitals may best serve a
subset of complex EGS patients (such as older patients or
those with medical comorbidities) by engaging in robust
transfer agreements with high-volume EGS centres.

Our study indicated that hospitals in Ontario providing
care to patients requiring EGS did so in very different ways,
similar to patterns seen in other geographic locations.!:?2#1-#
This survey will be the foundation for population-based work
that will attempt to identify which structures and processes of
care are associated with improved outcomes. This database of
EGS-specific structures and processes will be linked at ICES
(www.ices.on.ca) to evaluate the association between EGS
models of care and their components and the outcomes of
patients with EGS conditions at a population-based level.

Limitations

We designed our survey to investigate the critical aspects of
EGS care that others have identified and that (in our experi-
ence) affect the care of patients requiring EGS. It is likely that
other important differences exist between EGS services that
also play a role in EGS patient outcomes. Furthermore, this
study relied on information gathered from a single person at
each institution. We did not collect detailed demographic
information about these people. If we had surveyed multple
people at the same institution, some answers may have varied.
We made a substantial effort to identify ideal respondents with
in-depth knowledge of their hospital’s EGS program, but it is
possible that some respondents were not certain of all answers.
The survey took place over nearly 1 year, and some hospitals
may have adjusted their EGS care models in that time.

Conclusion

The structures and processes relevant to the care of EGS
patients are highly variable between hospitals. Regardless of
academic status or hospital size, Ontario hospitals with EGS
models of care had more access to many important
EGS resources, including personnel, dedicated operating
room time, and diagnostic and therapeutic adjuncts.
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