
OPEN

© 2018 Joule Inc. or its licensors CMAJ OPEN, 6(3) E353    

Postsurgical complications are associated with in-
creased mortality and health care costs, as well as im-
paired psychosocial well-being of patients.1–4 With 

the goal to improve the quality of surgical care, the Ameri-
can College of Surgeons National Surgical Quality Improve-
ment Program (NSQIP) was implemented to provide hospi-
tals with tools on surgical quality improvement and reports 
on their surgical outcomes.5 Although participation in the 
NSQIP results in the reduction of postoperative adverse 
events,6,7 studies suggest that the reporting mechanism alone 
may not be sufficient to achieve long-term improvements.8,9 
Thus, with support from the NSQIP,5 several institutions 
implemented a regional collaborative approach to quality 
improvement.10–13 Notably, Share and colleagues12 showed 
that surgical outcomes in hospitals participating in a collab-
orative improved faster than those in other NSQIP hospitals 
that were not part of a collaborative. Therefore, additional 
support and resources provided by a collaborative may accel-
erate quality improvement.

In Canada, an NSQIP regional collaborative was imple-
mented in British Columbia.14 Similarly, the Ontario Surgical 

Quality Improvement Network (ON-SQIN) was launched in 
January 2015 to support surgical teams to accelerate improve-
ment through a community of practice, defined as “groups of 
people who share a concern, a set of problems, or a passion 
for a topic, and who deepen their knowledge and expertise in 
an area by interacting on an ongoing basis.”15 The ON-SQIN  
was established by Health Quality Ontario with funding sup-
port from the Ontario Ministry of Health and Long-Term 
Care and adapted the quality-improvement plan mandated by 
the Ontario Excellent Care for All Act.16 The objective of this 
quality-improvement report was to describe our initial experi-
ence in building a collaborative in Ontario and its impact on 
hospital quality-improvement capacity and surgical outcomes.
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Background: The American College of Surgeons National Surgical Quality Improvement Program (NSQIP) collaborative in Ontario, 
the Ontario Surgical Quality Improvement Network (ON-SQIN), was launched in January 2015. We describe its approaches to sup-
port surgical quality improvement and examine its early impact on member hospitals.

Methods: All Ontario hospitals that participated in the ON-SQIN and NSQIP were included in this quality-improvement study. The pri-
mary intervention was the introduction of the ON-SQIN, and the secondary interventions included a community of practice and 
access to quality-improvement resources and tools. Outcome measures included the level of quality-improvement capacity, collabor-
ative-wide aggregate data on postoperative complications, and self-reported rates of surgical site and urinary tract infections.

Results: Eighteen hospitals that enrolled in the ON-SQIN in 2015 reported an increase in their capacity for quality improvement after 
18 months. Analysis of the collaborative-wide aggregate data in a 6-month period (14 748 surgical cases) revealed a substantial 
reduction of acute renal failure (relative risk 0.48, 95% confidence interval 0.25–0.95) and urinary tract infection (relative risk 0.77, 
95% confidence interval 0.61–0.97). Most hospitals that targeted prevention of surgical site infection and urinary tract infection 
reported reduction of these occurrences during a 1-year period.

Interpretation: The ON-SQIN supported the uptake of the NSQIP in Ontario hospitals and promoted targeted surgical quality-
improvement initiatives, resulting in increased quality-improvement capacity and development of the community of practice. Further-
more, our early experience suggests that improvements in surgical care are being realized.
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Methods

Participating hospitals
The ON-SQIN was launched in January 2015 with 4  aca-
demic organizations (5 hospitals) that were already enrolled in 
the NSQIP. In 2015, 13  additional hospitals (2  academic, 
6 community, 5 small/rural) participated in the NSQIP with 
support from the ON-SQIN. Of the hospitals that expressed 
their interest, those that enrolled in the ON-SQIN and the 
NSQIP were included in the study.

Collaborative structure
The ON-SQIN is structured with a model for surveillance 
and monitoring of progress. Specifically, it comprises 1)  the 
Steering Committee, which includes representation from 
member hospitals to provide the overall strategic direction 
and oversight, 2)  the Network Delivery Team, which man-
ages implementation activities, and 3)  the provincial surgical 
lead, who acts as the clinical liaison between the Steering 
Committee and surgeon champions to facilitate knowledge 
transfer.

Quality-improvement resources and community of 
practice
Hospitals were provided with access to resources and tools 
including site visits, an established quality-improvement pro-
gram (Improving & Driving Excellence Across Sectors 
[IDEAS]),17 an Institute for Healthcare Improvement 
e-learning module18 and support to implement enhanced 
recovery after surgery.19 Furthermore, an online platform 
was  developed to provide information on the best-practice 
bundles and comprehensive unit-based safety program 
approach,20 forums for member discussion and a document 
library. In addition, hospitals were provided with financial 
support to help offset the initial costs for the first 18 months 
of the program. This budget covered the NSQIP licensing 
fee, a stipend for the surgeon champion and a portion of sal-
ary for a surgical clinical reviewer. Last, a community of prac-
tice was established to provide opportunities for interaction 
among peers, including monthly surgeon champion and sur-
gical clinical reviewer conference calls, annual conferences, 
webinars and newsletters.

Data source and outcome measures
Eighteen hospitals that participated in the ON-SQIN in 2015 
were included. We assessed the level of quality-improvement 
capacity at each hospital via a Web-based questionnaire at the 
time of their initial enrolment in the ON-SQIN and after 
18 months. The questionnaire was developed by the Network 
Delivery Team and was completed by surgeon champions, 
surgical clinical reviewers, quality-improvement team mem-
bers and/or surgical administrative staff at each hospital. The 
initial questionnaire was used as a tool to determine appropri-
ate quality-improvement resources needed for each hospital. 
The questionnaire was a closed survey distributed to all 
18 hospitals by email with the goal of tailoring support for 
participants based on the organization’s needs, skill level and 

experience in quality improvement. A total of 1–3 questions 
were displayed per page for a total of 9 pages (including the 
title page), and respondents were able to change answers at 
any time. The questionnaire included questions pertaining to 
access to quality-improvement resources, collaboration within 
the surgical team, active surgical quality-improvement initia-
tives and organizational engagement in surgical quality 
improvement (Appendix 1, available at www.cmajopen.ca/
content/6/3/E353/suppl/DC1).

We determined the initial performance status of the 
18 hospitals relative to all hospitals in the NSQIP based on 
the July 2016 risk-adjusted semiannual report encompassing 
13 indicators for general, vascular, colorectal or all-case surgi-
cal procedures between January and December 2015. The 
semiannual report is prepared by the NSQIP to compare risk-
adjusted surgical outcomes to those of other participating 
sites.21 We obtained the odds ratio for the indicators to calcu-
late the proportion of hospitals that were categorized as 
“needs improvement” (high statistical outlier or in 10th 
decile), “as expected” (neither an outlier nor in first or 10th 
decile) or “exemplary” (low statistical outlier or in first decile) 
with respect to all hospitals for each indicator. We collected 
collaborative-wide aggregate data on postoperative occur-
rences between August 2015 and January 2016 in accordance 
with the established data-sharing methods. Data after January 
2016 were not considered in this analysis as they included data 
from new hospitals that participated in the ON-SQIN.

Last, we collected self-reported outcomes from member 
hospitals through a Surgical Quality Improvement Plan, 
which was submitted by hospitals every 6 months to report on 
their chosen indicators and change ideas. We analyzed rates 
of surgical site infections and urinary tract infections for hos-
pitals that indicated reduction of these target measures in 
their Surgical Quality Improvement Plan between September 
2015 and September 2016. Hospitals that reported odds ratios 
in their Surgical Quality Improvement Plan and those that did 
not submit the year-end Surgical Quality Improvement Plan 
were excluded from the analysis.

Statistical analysis
We analyzed the questionnaire data by assigning questions a 
value using an ordinal scale, and an overall score between 0 
and 1 was used. We analyzed collaborative-wide surgical out-
comes by calculating percent change and relative risk for post-
operative occurrences from the baseline measurement, and p < 
0.05 was considered statistically significant.

Ethics approval
Consent was not required as the study patients were anony-
mized. No incentives were offered to participate in the survey.

Results

Building quality-improvement capacity across 
hospitals
All respondents from the 18 hospitals completed the question-
naire. At the initial stage of participation in the ON-SQIN, 
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members reported limited availability of quality-improvement 
capacity and initiatives (Table 1). Collaboration within the 
surgical team was markedly lacking, with only 8  hospitals 
(44%) indicating that they had sufficient ongoing collabora-
tion. At 18 months, all 17 hospitals that answered the ques-
tionnaire indicated that they had access to resources, ongoing 
quality-improvement initiatives and engagement within their 
organization. Four  hospitals (24%) still indicated lack of 
collaboration within their surgical team. Resources provided 
by the ON-SQIN were used over the 18-month period, 
including the online platform (>  200  visits per month), 
Improving and Driving Excellence Across Sectors (7/18 sites), 
Open School e-Learning module (15/18 sites), enhanced 

recovery after surgery programs (15/18 sites) and Canadian 
Surgical Site Infection Prevention Audit (8/18 sites).

Establishing community of practice
Members received comprehensive support through the com-
munity of practice (Appendix 2, available at www.cmajopen.
ca/content/6/3/E353/suppl/DC1). In-person events, such as 
the surgeon champion meetings, conferences and workshops, 
were particularly well-represented by both surgeon champi-
ons and surgical clinical reviewers, with 83%–100% represen-
tation of the hospitals.

Impact on surgical outcomes
The performance of the ON-SQIN hospitals on postopera-
tive indicators showed that there was a room for improvement 
in the prevention of morbidity and surgical site and urinary 
tract infections (Table 2). As expected, many hospitals indi-
cated surgical site and/or urinary tract infections as their tar-
gets for improvement in their initial Surgical Quality 
Improvement Plan submitted in September 2015. Common 
initiatives for prevention of surgical site infections included 
implementation of enhanced recovery after surgery, participa-
tion in the Canadian Surgical Site Infection Prevention Audit, 
normothermia and development of standardized evidence-
based procedures such as a surgical dressing protocol. Com-
mon initiatives for prevention of urinary tract infections 
included implementation of enhanced recovery after surgery, 
reduction of the use of indwelling catheters and staff 
education.

We analyzed surgical outcomes of the member hospitals 
using the aggregated data, which included all surgical cases 

Table 1: Self-assessment of available quality-improvement 
capacity by hospitals that participated in the Ontario 
Surgical Quality Improvement Network in 2015

Category

Time; no. (%) of hospitals

Initial
n = 18

18-mo 
follow-up
n = 17

Access to quality-improvement 
resources

12 (67) 17 (100)

Collaboration within surgical 
team

8 (44) 13 (76)

Active surgical quality-
improvement initiative

13 (72) 17 (100)

Organizational engagement in 
surgical quality improvement

14 (78) 17 (100)

Table 2: Performance of the Ontario Surgical Quality Improvement Network 
hospitals on postoperative indicators relative to all National Surgical Quality 
Improvement Program (NSQIP) hospitals, all surgical procedures collected in 
NSQIP, 2015

Outcome

Performance category; no. (%) of hospitals

Exemplary As expected
Needs 

improvement

Ventilator > 48 h 6 (33) 12 (67) 0 (0)

Unplanned intubation 5 (28) 13 (72) 0 (0)

Cardiac complication 4 (22) 13 (72) 1 (6)

Renal failure 4 (22) 12 (67) 2 (11)

Return to operating room 4 (22) 14 (78) 0 (0)

Venous thromboembolitic event 3 (17) 14 (78) 1 (6)

Sepsis 3 (17) 15 (83) 0 (0)

Pneumonia 2 (11) 15 (83) 1 (6)

Readmission 2 (11) 15 (83) 1 (6)

Death 1 (6) 16 (89) 1 (6)

Morbidity 1 (6) 9 (50) 8 (44)

Urinary tract infection 0 (0) 14 (78) 4 (22)

Surgical site infection 0 (0) 5 (28) 13 (72)
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performed at the 18  hospitals: 4806  cases in August–
September 2015 (baseline), 4821  cases in October–Novem-
ber 2015 and 5121  cases in December 2015–January 2016. 
Overall, there was a significant aggregate improvement in the 
occurrence of acute renal failure (relative risk 0.48, 95% con-
fidence interval 0.25–0.95) and urinary tract infection (rela-
tive risk 0.77, 95% confidence interval 0.61–0.97) in the 
4-month period following the initial submission of the Surgi-
cal Quality Improvement Plan (Table 3). Most hospitals 
elected to target surgical site infection and urinary tract 
infection in the general surgery population. Among hospitals 
that specifically targeted reduction of rates of surgical site 
and urinary tract infection, 7 of 8  hospitals reported a 
decrease in their surgical site infection rate 1  year after the 
initial submission of their Surgical Quality Improvement 
Plan (Figure 1, A), and all 3 hospitals that targeted reduction 
of the rate of urinary tract infections reported a decrease in 
the rate (Figure 1, B).

Interpretation

Implementation of the collaborative in Ontario resulted in 
the development of the community of practice, and an 
increase in hospital quality-improvement capacity and other 
ongoing surgical quality-improvement activities captured 
within the Surgical Quality Improvement Plan framework. 
Many hospitals identified reduction of surgical site and uri-
nary tract infections as their targets for improvement and 
implemented best-practice bundles,22 with resultant reduc-
tion of these postoperative occurrences. Of 2257 morbidity 

cases reported in the July 2016 semiannual report for Ontario 
hospitals, 1568 (69.5%) were due to surgical site or urinary 
tract infections. Therefore, the reduction of such infections 
may translate into a reduction of overall morbidity. The 
number of member hospitals grew to 33 by the end of 2016, 
and 11 of the 14 Ontario Local Health Integration Networks 
have hospitals participating in the ON-SQIN (Figure 2). As 
of January 2017, member hospitals performed 46.4% of all 
adult surgical procedures in Ontario. In addition, 3 of 5 pedi-
atric hospitals in Ontario participated (as of January 2017) in 
the ON-SQIN.

Participation in the NSQIP has been clearly associated 
with a reduction of adverse postoperative events.7 In addi-
tion, a collaborative approach provides an added value to 
further accelerate improvements in surgical care.12 Although 
it is difficult to identify specific components of the collabor-
ative that contribute to improvement, we believe that the 
collaborative structure, including the community of practice, 
provides a model for spread, scale and sustainability across 
member hospitals. The community of practice was built on a 
previously described model for quality improvement in can-
cer surgery, which is structured with 1)  access to data, 
2)  access to evidence and methodology, 3)  access to educa-
tion and professional development activities, 4) project man-
agement support and 5)  communication strategies.23 Based 
on this model, the ON-SQIN provided access to evidence-
based best practice, training opportunities and resources, 
communication tools such as the online platform and in-per-
son meetings, and support through its structure (Steering 
Committee, Network Delivery Team and provincial surgical 

Table 3: Frequency and relative risk of postoperative wound occurrences and urinary tract 
infections

Occurrence/infection

Time; occurrences per 
10  000  procedures

% change RR (95% CI)

August–
September 

2015

October 
2015–

January 
2016*

Wound

Superficial incisional surgical 
site infection

345.40 307.78 –10.89 0.89 (0.74–1.07)

Deep incisional surgical site 
infection

68.66 59.34 –13.57 0.86 (0.57–1.32)

Organ/space surgical site 
infection

120.68 123.72 2.52 1.03 (0.75–1.40)

Wound disruption 66.58 69.40 4.24 1.04 (0.69–1.58)

Urinary tract

Progressive renal insufficiency 14.57 28.16 93.27 1.93 (0.85–4.42)

Acute renal failure 35.37 17.10 –51.65 0.48 (0.25–0.95)

Urinary tract infection 228.88 176.02 –23.10 0.77 (0.61–0.97)

Note: CI = confidence interval, RR = relative risk.
*Period following the initial submission of the Surgical Quality Improvement Plan.
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lead) to enable sharing of best practices within the province. 
In addition, hospitals used the Surgical Quality Improve-
ment Plan to select their target quality-improvement indica-
tors and activities to track their progress over time. 

Although other hospital-led quality-improvement initiatives 
may exist independent of the collaborative, we believe that 
the model of the community of practice and the active 
reporting mechanism contributed to the reported increase in 
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Figure 1: Self-reported rates of (A) surgical site infection (n = 8 hospitals) and (B) urinary tract infection (n = 3 hospitals) between September 
2015 and September 2016.

Figure 2: Location of the Ontario Surgical Quality Improvement Network hospitals (blue circles) within the Local Health Integration Networks. 
1: Erie St. Clair, 2: South West, 3: Waterloo, Wellington, 4: Hamilton, Niagara, Haldimand, Brant, 5: Central West, 6: Mississauga, Halton, 
7: Toronto Central, 8: Central, 9: Central East, 10: South East, 11: Champlain, 12: North Simcoe, Muskoka, 13: North East, 14: North West.
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the available quality-improvement capacity across member 
hospitals to achieve long-term changes and surveillance.

Hospitals participated in the ON-SQIN at the time of 
their enrolment in the NSQIP. This mechanism ensured that 
there was no delay in providing support to build necessary 
capacity to maximize the use of data collected through the 
NSQIP. Hospitals collected data for at least 4 months before 
determining their targets for improvement. During this initial 
phase, hospital sites were able to review their unadjusted data 
benchmarked to hospitals participating in the NSQIP, as well 
as those in the ON-SQIN at any time. These raw data are 
informative for front-line staff at the beginning of the quality-
improvement initiative as they can be easily interpreted and 
give the perspective of the number of patients affected. Hos-
pitals were also able to obtain the on-demand, risk-adjusted 
report, which can be used at an early stage to identify oppor-
tunities for improvement. The on-demand report is also use-
ful in assessing the impact of quality-improvement initiatives 
at each hospital since the time period for data comparison can 
be specified. Nevertheless, risk-adjusted data in the semi-
annual report, although less optimal in terms of timeliness, 
are still the gold standard with respect to accuracy and should 
be used to examine the targets for improvement and impact of 
quality-improvement activities.24

Hospitals were provided with financial support during the 
first 18 months to ensure that they were equipped with suffi-
cient resources for quality-improvement activities. To address 
the potential variability in existing resources, the Web-based 
questionnaire was used to customize the support offered to 
individual hospitals. Following the 18-month period, hospitals 
committed to financially supporting their NSQIP fees, in-
house human resources and other costs required to sustain 
their initiatives, while the ON-SQIN maintained the commu-
nity resources and support. However, 3 rural and small hospi-
tals were unable to maintain their participation in the NSQIP 
owing to the associated cost, which highlights challenges to 
sustain and disseminate the collaborative. Nevertheless, those 
hospitals continued to receive support in quality improvement 
outside of NSQIP, including conferences and access to 
resources provided by the ON-SQIN. To reduce the cost of 
administering the program, the NSQIP collaborative of Flor-
ida launched the NSQIP “lite” system, which applies the data 
collection process to a limited sample, with evidence of quality 
improvement and cost saving.11 This strategy may also be use-
ful in Ontario. In addition, Share and colleagues12 and 
Englesbe and colleagues25 reported that the cost savings associ-
ated with the care for postoperative complications exceeds the 
cost of administering the NSQIP and suggested that a reduc-
tion of about 2% in the complication rate is sufficient to offset 
the cost of maintaining participation in the NSQIP. Similar 
cost analysis in the context of Ontario hospitals is underway to 
promote further dissemination of the NSQIP and the 
ON-SQIN program in community and small/ rural hospitals.

Limitations
We used unadjusted aggregate data reports on all cases in the 
ON-SQIN to examine the change in postoperative outcomes. 

As the ON-SQIN was initially set up as a blinded collabora-
tive, we did not have direct access to any risk-adjusted hospi-
tal-level data at the time of the analysis. Limitations of the use 
of aggregated data include the inability to consider the impact 
of hospital size and varying capacities. We were also unable to 
analyze the aggregate data beyond 2016 since additional hos-
pitals joined in 2016. Furthermore, reasons for aggregate 
change in postoperative occurrences are not readily obvious.10 
To address these limitations, the ON-SQIN has recently 
revised the data-sharing agreement to enable collection 
of nonblinded hospital-level data, which will be made avail-
able exclusively to member hospitals. This will allow for con-
sideration of hospital size and capacity and will foster further 
collaboration across member hospitals to apply successful 
quality-improvement initiatives.

The questionnaire used in the study was not validated. 
Furthermore, the community of practice was evaluated based 
on attendance only. To further evaluate the effect of the com-
munity of practice, we plan to measure compliance with the 
provincial evidence-based clinical guidelines as well as stan-
dardization and implementation of these pathways through a 
provincial campaign aimed to reduce postoperative infections.

Conclusion
Establishment of the ON-SQIN led to the rapid uptake of the 
NSQIP among Ontario hospitals and development of the 
strong community of practice dedicated to improving surgical 
care. Our initial findings suggest that the support provided by 
the ON-SQIN improved the capacity for quality improvement 
and the member hospitals’ ability to respond to their own data. 
To scale and spread early success, a provincial campaign aimed 
at reducing postoperative surgical site infection, urinary tract 
infection and pneumonia is underway to continue supporting 
member hospitals. Ongoing data collection and analysis will 
help determine the long-term effect of the collaborative on the 
growth of quality-improvement capabilities, its impact on 
quality of surgical care and potential cost saving.
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