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Abstract
Background: Enhanced recovery after surgery (ERAS) is a multimodal evidence-based approach to patient care that
has become the standard in elective colorectal surgery. Implemented globally, ERAS programmes represent a
considerable change in practice for many surgical care providers. Our current understanding of specific
implementation and sustainability challenges is limited. In January 2013, we began a 2-year ERAS implementation
for elective colorectal surgery in 15 academic hospitals in Ontario. The purpose of this study was to understand the
process enablers and barriers that influenced the success of ERAS implementation in these centres with a view
towards supporting sustainable change.
Methods: A qualitative process evaluation was conducted from June to September 2014. Semi-structured
interviews with implementation champions were completed, and an iterative inductive thematic analysis was
conducted. Following a data-driven analysis, the Normalization Process Theory (NPT) was used as an analytic
framework to understand the impact of various implementation processes. The NPT constructs were used as
sensitizing concepts, reviewed against existing data categories for alignment and fit.
Results: Fifty-eight participants were included: 15 surgeons, 14 anaesthesiologists, 15 nurses, and 14 project
coordinators. A number of process-related implementation enablers were identified: champions’ belief in the value
of the programme, the fit and cohesion of champions and their teams locally and provincially, a bottom-up
approach to stakeholder engagement targeting organizational relationship-building, receptivity and support of
division leaders, and the normalization of ERAS as everyday practice. Technical enablers identified included effective
integration with existing clinical systems and using audit and feedback to report to hospital stakeholders. There was
an overall optimism that ERAS implementation would be sustained, accompanied by concern about long-term
organizational support.
Conclusions: Successful ERAS implementation is achieved by a complex series of cognitive and social processes
which previously have not been well described. Using the Normalization Process Theory as a framework, this
analysis demonstrates the importance of champion coherence, external and internal relationship building, and the
strategic management of a project’s organization-level visibility as important to ERAS uptake and sustainability.
Keywords: Enhanced recovery after surgery, Implementation, Process evaluation, Qualitative research, Normalization
process theory
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Introduction
Enhanced recovery after surgery (ERAS) is a multimodal
evidence-based approach to patient care that has become the standard in elective colorectal surgery [1, 2].
ERAS is an interprofessional, goal-directed programme
that begins for patients in the preoperative period and
extends through hospital discharge (Table 1). ERAS programmes have been developed globally [3–5] with the
aim of decreasing perioperative stress, improving pain
management and gut dysfunction, and minimizing postoperative complications which will then lead to hastened
patient recovery and reduced time in hospital [6–9].
Since the early 1990s, ERAS programmes have been
shown to significantly improve the quality of patient care
in colorectal surgery leading to reductions in hospital
length of stay and patient morbidity [10–12], as well as
benefiting resource utilization [11]. Improved outcomes
with ERAS programmes are not limited to colorectal
surgery but are similarly found in orthopaedics and
other surgeries [13–15].
ERAS programmes represent a considerable change in
practice for many surgical care providers. For example,
where preoperative fasting was previously the norm,
ERAS guidelines recommend that patients be allowed
clear liquids up to 2–3 h prior to surgery. Early enteral
feeding and early mobilization are noteworthy changes to
postoperative care introducing solid food and walking on
the morning following surgery. Among anaesthesiologists,
Table 1 Summary of ERAS guideline recommendations
Preoperative

Preoperative counselling
Reduced fasting duration
Carbohydrate drinks
No mechanical bowel preparation

Intraoperative

NSAIDS (non-steroidal anti-inflammatory drugs)
± TEA (thoracic epidural analgesia)
No abdominal drains
No nasogastric tubes
Multimodal pain management
Thromboprophylaxis
Surgical site infection (SSI) prophylaxis
Goal-directed fluid management
Normothermia
TEA or intravenous (IV) Lidocaine

Postoperative

Fluid restriction
Early removal of urinary catheters
Gum chewing
Early ambulation
Early feeding
Multimodal pain management
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ERAS recommendations for multimodal pain management and intraoperative fluid management are new and in
some cases contentious. In addition to these specific practice changes, the delivery of ERAS is anchored in an interprofessional approach whereby the entire bundle of
interventions is most optimally executed in coordination
by the surgeons, nurses, anaesthesiologists, physiotherapists, dietitians, and non-clinical personnel whom surgical
patients encounter in hospital.
Given the complexity involved in implementing a relatively high number of interventions simultaneously
among many providers and across hospital services, a
number of implementation barriers have been identified.
While reports of protocol compliance are encouraging
[16, 17], there is a general consensus that ERAS uptake
has been relatively slow and inconsistent despite the
strength of supporting evidence [17, 18]. Implementation challenges have been attributed to a variety of contextual factors such as perceived lack of resources,
resistance to change among providers, and poor buy-in,
all which impede uptake [19–21]. A number of studies
have found protocol compliance in the postoperative
period particularly challenging and have suggested structural reorganization and continuing staff education as
solutions [17, 22–24]. ERAS sustainability is described
more recently in the literature though our current understanding of the specific challenges is limited [25–27].
Quantitative measures have provided insight into the
presence or absence of ERAS interventions over the long
term; however, we currently know very little about the
qualitative adaptive aspects [28] of the implementation
process that might lead to sustainable ERAS practice.

Background
In January 2013, we began a 2-year ERAS implementation for elective colorectal surgery in Ontario. The project was funded through a peer-reviewed competition
held by the Council of Academic Hospitals of Ontario
(CAHO), a non-profit association that is governed by a
consortium of hospital executives to support strategic
initiatives within academic hospitals in the province. In
15 academic hospitals, we implemented ERAS using a
multifaceted approach involving both technical and
adaptive features targeting clinical and socio-cultural
outcomes [28]. The strategy included: identification and
support of local champions in surgery, nursing, and
anaesthesia; development of a community of practice
[29]; audit and feedback on clinical performance [30];
development of pre-printed orders, staff reminders, and
patient education materials; facilitation of communication, networking, and sharing best practices among disciplines and centres; and, support from hospital
administration. It also included hiring a site coordinator
for each participating hospital whose role was primarily
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clinical data collection. The full details of our knowledge
translation and implementation strategy have been previously published [9].
On all accounts, the ERAS implementation project
was successful with 2475 patients enrolled across 15
centres. Overall, compliance with guideline recommendations increased over time, while complications and
length of stay decreased or remained unchanged. In this
paper, we present findings from the qualitative evaluation of our ERAS implementation, an interview-based
study with the programme’s champions. The study objective was to understand, from the champions’ perspectives and experiences, what influenced the success and
sustainability of ERAS implementation in these centres.
The Normalization Process Theory (NPT) [31] is used
as an organizing framework to elucidate the individual
and collective cognitive and social processes at work in
ERAS programme implementation, with a view towards
supporting sustainable change in surgical practice and
patient care broadly (Table 2).

Methods
Study design

A qualitative process evaluation was conducted from
June to September 2014. The evaluation aimed to assess
implementation quality and effectiveness for sustainable
uptake of the ERAS programme among participating
centres. Research ethics approval was obtained from
each of the 15 participating sites. Consent was obtained
from each participant.
Project leadership team

The project leadership team was comprised of a surgeon
leader and principal investigator, two surgical lead champions, one lead champion in each of anaesthesia and
nursing, and a project coordinator. Since 2006, these
team members have advanced a quality initiative at the
University of Toronto called Best Practice in General
Surgery (BPIGS), of which the overall goal is to optimize
care in general surgery. BPIGS itself is comprised of representative surgeons and anaesthetists from eight universityaffiliated hospitals, including some of the individuals identified as champions for ERAS implementation. All members
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of BPIGS contributed to the development of the ERAS
guideline (www.bpigs.ca). The project leadership team then
designed and carried out the implementation by developing
the protocol, presenting the guideline at participating sites,
facilitating biweekly conference calls with nurses and
monthly calls with surgeons and anaesthesiologists, moderating annual workshops where data and best practices
were discussed, and acting as an all-purpose resource for
participants.
Settings

Fifteen hospitals in the province of Ontario participated.
The sites were selected for inclusion by first, expressing
interest to the funder to participate in the project and
subsequently being approved by CAHO. Site characteristics are summarized in Table 3. The CEOs of each participating hospital formally signed onto the implementation
project and in writing protected time for champion involvement. Sites varied in their prior experience with ERAS:
eight sites had already begun ERAS programmes at the
time of the project launch as a result of their BPIGS involvement. These sites began collecting data on ERAS patient outcomes between May and July 2013. The remaining
sites had no prior ERAS experience; data collection in these
sites began between July and November 2013. However, at
some of these hospitals, ERAS-type care was already
delivered though not in a bundle format and not identified as ERAS.
Participants

For the evaluation, we aimed to recruit all participating
hospital champions. This purposive sampling strategy
targeted one nurse, one surgeon, and one anaesthesiologist from each site who together comprised the hospital’s
local implementation team. Individuals became champions in their sites in different ways: the majority were
asked (n = 19) or delegated (n = 17) to take the position,
either because of prior interest, involvement with BPIGS,
or fit with their clinical role; some champions volunteered (n = 8). Champions who were delegated the role
reported being “volun-told” to take the position by a manager or senior hospital leader, in which case they did not
feel they had the option to decline. This is differentiated

Table 2 Normalization Process Theory constructs and definitions
Construct

Definition

Coherence

The process and work of sense-making and understanding that individuals and organizations have to go through
in order to promote or inhibit the routine embedding of a practice.

Cognitive participation

The process and work that individuals and organizations have to go through in order to enrol individuals to
engage with the new practice.

Collective action

The work that individuals and organizations have to do to enact the new practice.

Reflexive monitoring

The work inherent in the informal and formal appraisal of a new practice once it is in use, in order to assess its
advantages and disadvantages, and which develops users’ comprehension of the effects of a practice.

Reference [33]
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Table 3 Site characteristics for the study period
May 2013–January 2015
Site

No. of enrolled patients

No. of participating surgeons

1

56

2

2

63

7

3

79

5

4

96

5

5

99

8

6

109

5

7

113

5

8

136

10

9

172

8

10

188

4

11

213

5

12

214

9

13

226

11

14

277

9

15

434

9

from champions who were asked to consider the champion position and who felt they could refuse. The champion role description was to lead the implementation
through stakeholder education and engagement; oversee
local data collection, reporting, and auditing; and liaise
with the project leadership committee. Champions were
asked to attend two annual workshops and monthly (surgeon/anaesthesiologist) or bi-weekly (nurse/coordinator)
teleconferences. For the evaluation, we also recruited
study research coordinators as they worked closely with
the champions and were considered part of the implementation team. In total, 58 participants were recruited
for the evaluation (Table 4).
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researcher (MM). LGC joined the leadership team to design and carry out the evaluation and was not well
known to participants. MM was the nurse lead champion for the project and was known to many participants. To mitigate any potentially perceived biases or
conflicts, MM did not interview any nurse champions
for the evaluation. A common interview guide was used
with open-ended questions exploring the local implementation processes and experiences. The interview
guide was informed by the existing literature in guideline
implementation, as well as researcher training and experience with qualitative interview design. Prior to use,
the interview guide was reviewed and agreed upon by all
authors whose combined expertise in guideline development and implementation in surgery contributed to its
face validity. To ensure rigour in the data collection
process, the interviewers met in person every 2 weeks
throughout the data collection period to compare findings and modify the guide accordingly. During these
meetings, the interviewers discussed the emerging findings
from ongoing interviews and developed a common coding
scheme using the constant comparison method [32]. The
coding scheme was revisited, refined, and elaborated during each subsequent meeting. The interviewers’ respective
experiences in implementation evaluation research and
surgical nursing research contributed to the trustworthiness of the data collection process via investigator triangulation [33]. Each interviewer coded her own interview
transcripts, though all interviews were jointly discussed.
Discrepant opinions in the application of the codes were
resolved by discussion until consensus was reached on
code and category labels and content for all interviews.
We used Nvivo10 for data management.

Data analysis
Data collection

Semi-structured interviews were conducted over the
telephone or in person. All interviews were audio recorded and transcribed, lasting on average 33 min and
ranging from 20 to 58 min. The interviews were conducted by a medical anthropologist with qualitative
evaluation expertise (LGC) and an experienced nurse
Table 4 Interview participants
Participant role

No. of interviews/eligible participants

Surgeon champions

15/15

Anaesthesiologist champions

14/15a

Nurse champions

15/15

Coordinators

14b/15c

Total

58/60

a

One anaesthesia champion is on leave of absence
b
At one site, both the former and current site coordinator were interviewed
c
One coordinator was not available

An iterative inductive thematic analysis was initially conducted with data coded by both interviewers independently using an open coding process. Subsequent to the
initial inductive data coding and categorizing, we turned
to the NPT to provide an analytic framework through
which to interpret and present our findings [32, 34, 35].
NPT offers a sociological framework that effectively accounts for the material, cognitive, and cultural components of implementation and sustainability at both
individual and collective levels. NPT has been used as an
explanatory model to examine and understand the enablers and barriers that emerge in complex implementation processes [34]. We selected the NPT because it is
chiefly concerned with how new practices and processes
are integrated, embedded, and sustained into routine
practice. As discussion of these concepts emerged
strongly in our data, the NPT provided an existing
framework to organize and think through these findings.
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Following our data-driven analysis, we used the wellestablished constructs within the NPT as sensitizing concepts to capture nuances in our interview data and
organize them in a sensible manner. This was achieved
by carefully reviewing the constructs against our existing
data categories for alignment and fit. Given that the
interview guide was not developed with the NPT constructs in mind, some components were not discussed
by participants and were therefore not applicable in the
final analysis presented here.
Findings

Thematic findings are presented in accordance with the
NPT. Additional supporting quotes illustrating participants’ experiences in ERAS implementation and alignment with NPT constructs are provided in Tables 5, 6, 7,
and 8, respectively.
Coherence: for whom and how does the ERAS
programme make sense?

Many surgeon and anaesthesiologist champions were
already aware of the ERAS principles at the time of implementation and had already adopted interventions in
their practice. These participants viewed themselves to
be the “logical” or “natural” person to take on the
champion role. Nurse champions were mainly clinical
nurse educators or coordinators with no prior knowledge of ERAS, except for one participant who had
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previously implemented a successful but short-lived
ERAS nursing protocol. Despite the variability in their
prior knowledge of what ERAS entailed, and how they
came to be in the position, all but one champion described themselves as being the right fit for the role.
They viewed it as a reasonable extension of their ongoing work to adopt best practices in surgical patient
care. As described by one nurse champion,
In my Clinical Coordinator role, I was able to see
patients through the whole surgical experience so it
gave me some insights to the processes and
experiences of patients. I already identified in my
practice what can be done differently, what new, best
practice is and can be implemented for these patients.
And so that’s why this role came nicely integrated into
the ERAS champion role. (Nurse)
Champions reported that some of their colleagues
were easily accepting of the programme though they
also met with individual-level resistance. Where buy-in
was perceived to be easy, champions described the programme’s alignment with providers’ commitment to
evidence-based practice, as well as an overall coherence with a department’s approach to guideline use.
In departments where ERAS principles were not
entirely new, acceptance of the programme was
straightforward.

Table 5 Coherence—supporting quotes
Champion fit

Actually I was interested in the Fast Track before the others were interested. We started doing this at [hospital] with Surgeon X
and Surgeon Y before everybody started doing it. I think we were probably doing it probably for about two or three years
before everybody started. (Anaesthesiologist)
Basically we started a similar programme a few years ago and that’s still in progress - Enhanced Recovery Colon Surgery. So it
was called ERCS and we had a little bit of funding as well to start it in the hospital and there were a few uptake from other
surgeons. It was difficult to convince them at that time. And so it became almost natural, when ERAS came in, they suggested
that I take the lead on this one. (Surgeon)

Buy-in

The six surgeons who are seeing patients, they’re all engaged in this. I think one of the greatest things is that people know that
ERAS is not a crazy thing, it’s structural. You can accommodate people. There are 10 interventions that you do, but if you cannot
do ten, you can do only 5. But just do 5 and try to accommodate people and that way people feel happy with that. (Surgeon)
Luckily it was easy to implement our part from an anesthesia perspective because the guidelines fell into what we do anyway
and we do have the resources, the manpower, and the knowledge for the most part to implement these and the guidelines
were no surprise to anyone. (Anaesthesiologist)

Resistance

I think that was one of the biggest challenges was feeding patients early because for so many nurses, they associated that
with patients developing ileus. I think some of them still do. They feel that the patients who develop an ileus, it must be
because we fed them early. (Nurse)
There are a lot of people who are very critical or skeptical of the value of Gabapentin and are concerned that it makes the
patient sleepier post-op. And you know, it’s kind of an issue of personal preference. I think the evidence for Lidocaine infusions
is very strong and most people do as well but again, you just have to read the literature to know that. (Anaesthesiologist)

Team cohesion

Our surgeon champion’s great. I send him an email. He’s emailing me when he's on bloody holidays last week. I didn’t realize
he was away. (Nurse)
I think the interaction between the surgeon champion and nurse champion and myself have been very very good. I think
the team has really helped, I think ERAS has really helped the teamwork. (Anaesthesiologist)
The only challenge that I saw personally was trying to get our anesthesia champion interested enough to get his group
onboard so that’s where the challenges were from my viewpoint. (Surgeon)
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Table 6 Cognitive participation—supporting quotes
Community of practice

The network of all of the champions from the hospitals has been so instrumental in helping our hospital. The continued
ongoing communication with the monthly phone calls for example. The website being fantastic, there’s just been so
much support around this. (Nurse)
The networking and the sharing of resources, I thought that was just absolutely fabulous. The people that were chosen
from each hospital I think were really good champions. Very well-rounded, experienced, self-confident, not about,
“look what I’ve done.” More like, “this is what we’ve done. Do you want it?”(Nurse)

Engagement strategies

Eventually I just met with several of the more resistant people to get a sense of what their concerns were and whatnot.
So we’ve had meetings, we’ve had emails. A variety of different things to get people to buy into it essentially. It’s been
a long process of that but eventually people have. (Surgeon)
I go to most ORs and talk to the anesthesiologists to try and translate and clarify areas and make them understand
what compliance with the program meant. (Anaesthesiologist)

Opportunities for co-creation For me it was very important because it set the stage for partnership, so we had OT, PT, dietician involved. For each
section, we had the ET nurses, we had frontline nurses, we also had the charge nurses. It was very very important
because I wanted them to have the sense that they developed it. I’ve given you guidelines. How are we going to
do it? It was very very important. Better buy-in. (Nurse)
We got together and formed a work group of all the people who would be involved in implementing the various
parts of the guideline. So this group was about 10 people, there was a dietitian, someone from physio, someone
from OT, someone from nursing etc. Everyone who would have a stake in or in their workflow being changed and
then over the next several months, we looked through the guideline and each piece worked on implementing their
own, and me and the nurse person for that would essentially lead those meetings to try to get things
implemented. (Surgeon)
Provide updates

I think it was about 3 months ago we got a report and I emailed the department the report and told them what
our hospital number was. And then in the email I just mentioned some of the places we need to do a little
bit better. (Anaesthesiologist)
We did a follow-up series of lunch and learns as well as breakfasts where we actually presented the data to the
different areas because it’s been about a year and a half or so that we’ve been involved in ERAS so we presented
some of the data from the report that we got back. (Nurse)

Everyone’s onboard. We were already pretty ahead
of the curve in terms of postoperative pain
management. We do have a lot of laparoscopic
surgery so everyone did adopt the Lidocaine
infusion. (Anaesthesiologist)
Champions attributed resistance to lack of agreement
with the guideline pertaining to specific interventions
that were a significant practice change. Among surgeons
and nurses, resistance to the elimination of preoperative
bowel preparation and early postoperative feeding were
common which, as one participant stated “is probably
going to require a retirement or two to change.” Among

anaesthesiologists, resistance concerned the use of the
analgesics Gabapentin and intravenous Lidocaine. A few
senior providers were said to have “a firm belief that this
is not going to work” and were therefore completely
disengaged.
Champion teams described a collective sense of responsibility for the implementation. Although they worked independently to promote the programme within their
disciplines, teams stayed connected to one another in
order to problem-solve and address emerging barriers.
Team cohesion was apparent in how champions offered
one another support and expressed appreciation for one
another’s efforts.

Table 7 Collective action—supporting quotes
Chief support

I think you have to give some credit to the chief in Anesthesia. He accepted the ideas almost right away and [study PI]
and I went to speak to the chief of all departments directly and he supported it. (Anaesthesiologist)
It took a lot to get [name] onboard. He’s the Chief of Anesthesia. He kind of had the attitude of, which really pissed me off,
sorry, “oh, we don’t need cheerleaders. We just need to do it. Like people will just adjust." Well, no, you need the education.
People will have questions and answers and you know, giving opportunity to ask questions so they understand. I mean,
I think that was a big big hurdle there. He was very difficult to get onboard. (Anaesthesiologist)

Systems integration

We’ve actually automated it so it appears on our OR schedule. Senior management asked our IT guys to associate
ERAS procedures with the tag “ERAS.” So on our OR record, they show up as “ERAS rt hemicolectomy” as a flag
to both surgical and anesthesia team that this patient is an ERAS patient. (Anaesthesiologist)
The anesthesiologists aren’t unique to colorectal so it was a much bigger group of people to try and engage. You know,
several months after we started, I'd be in the room with an anesthesiologist and they’d say, “so what’s this ERAS anyway?”
So there was a piece of education there that was a bit harder to do. (Surgeon)
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Table 8 Reflexive monitoring—supporting quotes
Use of data

Since we last got the ERAS report, we did a follow-up series of lunch and learns as well as breakfasts where we actually
presented the data to the different areas, because it’s been about a year and a half that we’ve been involved in ERAS
so we presented some of the data, as well as just thanked the staff for their contributions. (Nurse)

Need for audit and feedback

People need to see the impact of what they do. And that will be a challenge in that continuing to have
information readily available to show the impact of what they’re doing and help them understand what they
do makes a difference. I think that’s something that will make it sustainable. But that’s challenging because
right now, we’re actively collecting data on these patients and that will eventually go away. (Surgeon)

Evidence of a culture change

I do think there’s been a culture shift. I think that’s something that really can take a long time. I don’t think
we’re 100% there yet but I think we made some great strides in that way. Because that for me is one of the
most important things is if you’re going to have sustainability you have to have people believe in the program,
believe in the guidelines. (Nurse)

Normalization of ERAS

I want to actually get rid of the word ERAS completely just because I think it makes people think that there is
something else other than enhancing someone’s recovery. There is nothing else. Every patient you’re trying
to enhance their recovery. So there is no patient who shouldn’t be ERAS. (Surgeon)
I think people don’t even think of it as a trial or a project anymore and I think the data’s already reflected
that it’s been beneficial for our length of stay. So it’s not as though from our point of view, things are going
to change. Everyone’s going to treat all colorectal surgery cases with an ERAS protocol at our hospital.
I think people realize it’s the way it’s going to be. (Anaesthesiologist)

There were times where [anaesthesia champion] felt
like she needed more support because I think there
are more cultural issues in Anaesthesia where people
don’t want to change. For a while, I think she felt like
she was really on her own and so I would try to do
things like ask someone in leadership the Department
of Surgery to talk to somebody in leadership in
Anaesthesia to be more supportive, to make her feel
more supported. (Surgeon)
Fewer champions described poor team cohesion.
Where they did, it occurred particularly in sites where
the champion role was assigned, rather than being asked.
This led to a sense of team fragmentation and champion
turnover. In one such site, it was explained, “The nurse
champion had always been told by their boss that this
was essentially an add-on to what their full-time job was
already.” Most champions regarded their own roles, and
those of their co-champions, as invaluable, describing
themselves as “the glue that holds the process and the
team together” with a mandate to be “pushing and promoting” and “being a positive force within it”.
Cognitive participation: by whom and how was a
community of practice established?

A key component of the implementation was building a
community of practice among the champions within
their disciplines and across the participating centres.
The leadership team facilitated this at a high level
through organized opportunities for networking and
sharing best practices. Daily and ongoing communication between the sites was enabled by a project listserv
used mostly by the nurses and coordinators to share resources. Nurse champions in particular regarded the accessibility of the other ERAS centres, with varying

degrees of experience, to enable their mutual success.
Within the disciplines, these participants viewed others
as their programme partners.
One thing unique to ERAS is you have your external
partners. And we look forward to meeting as a group.
And you know that there’s this community not just
locally, but outside, who talks the same language, who
shares the same challenges, and you can lean on them
and seek their support. (Nurse)
All champions undertook concerted efforts to build relationships in their hospitals. This involved a tremendous
amount of engagement work early in the implementation,
as described by participants, to “build the capacity to really
implement this programme and to sustain it.” A significant amount of time was therefore devoted to understanding current practices on the ground, raising awareness
about the guideline, and reviewing the evidence with colleagues where necessary. All champions invested time in
talking to people across their organizations, as one coordinator explained, “We had to do personal visits to pretty
much every department.” Face-to-face meetings which
facilitated relationship-building were described as especially time-consuming yet most crucial. This involved
creating opportunities for colleagues to learn about and
contribute to local implementation plans. Meetings
were deliberately aimed at drawing other providers into
the programme, accepting and integrating their ideas.
Explicit strategies were used to avoid the sense of coercion or a top-down approach.
There was an educational component about why we
do this, why are some of these components important
that you may think are not important. But I also
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wanted to know quite frankly what they thought
about it. I really wanted an open discussion where I
was hoping that the nursing staff could feel that they
could say no or add something in if they wanted so
that right from the very beginning, they never felt like
ERAS was coming upon them but they were creating
ERAS. (Surgeon)
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I had the computer system add a flagging so that we
could identify the patients correctly starting from the
surgeon’s office and I think that was key, in
combination with the stickers, having the patient be
flagged as ERAS from when they came to the hospital
all the way through. (Coordinator)

Subsequent to the initial launch, champions worked to
build and sustain interest in the programme by formally
and informally delivering updates to stakeholders on uptake and outcomes. Most teams did this using data reports
provided by the leadership team, though some produced
local reports on specific aspects of the programme targeting different groups. Where there was a large number of
potential providers, such as in anaesthesia, champions
made continuous efforts over several months to connect
those who may have been missed in the early roll out. The
engagement piece was therefore ongoing in order to capture every potential ERAS provider.

Complete integration with staff scheduling proved to
be challenging in anaesthesia where potential provider
numbers ranged from 20 to over 100. Anaesthesiologists may therefore hear about ERAS, but may not see
an ERAS patient for months at a time. Anaesthesia
champions tried some restructuring strategies to overcome this barrier, identifying a small group of providers who would do ERAS cases. Those who tried this
found it not to be sustainable, as one champion explained, “because lot of anesthesiologists had complained about having a special group of ERAS
anesthesiologists.” Uptake in anaesthesia was perceived
to be slower as a result.

Collective action: how was ERAS integrated into existing
technological and social systems?

Reflexive monitoring: how do champions assess the
implementation effectiveness?

Champions were charged with building both the social
and technological systems to optimize ERAS implementation. Many sought support from their respective departmental leaders for establishing confidence in the
interventions. Several champions reported the influential
role of departmental chiefs, particularly in anaesthesia;
lack of division head support was felt to impede uptake.

Participants considered the availability and use of data to
be a main driver of effective implementation as it allowed
everyone to see concrete results of their efforts and allowed
comparison to other centres. In one site, a nurse champion
described an ERAS display board with “the entire data
sheet related to us with a circle around our data.” A majority of champions found that sharing the data reports
helped overcome skepticism and resistance.

Some of the things that Anaesthesia was asked to adopt
were much more out of their day to day routine and
their comfort level than what we were asking surgeons
to do. Our Chief of Anaesthesia had to step in a little
bit and advocate for the ERAS programme so that
things have eventually straightened out. (Surgeon)
More and more people are using Lidocaine infusions
but not everybody agrees with them, most notably the
Chief of our department. And I felt that in some ways
I haven’t had the support that I had hoped I would
get for implementation of this guideline. (Anaesthesia)
Electronic systems integration was a key undertaking
with which many champions struggled. Participants described such processes as the institutional approval of
new order sets as moving at a “glacial” pace. Yet most
champions reported eventual success integrating ERAS
into computer order entry systems such that patient
identification and ERAS preoperative orders were automated. Operationalizing this successfully was attributed
to finding places within existing systems where ERAS
would both be seen and be seamlessly integrated.

The most valuable influence on my division was
probably the first time we went over the report. And I
was able to say ‘Look at what’s happening with our
patients. Look at how we are comparing to other
institutions. Look at what we’re doing’. That had a
very significant impact and I even had some surgeons
who were actually quite obstructive in this whole
process ask me for a copy of the report and they’re
engaged now. (Surgeon)
Participants expressed concern that without the
audit and feedback, which was only supported financially until the end of the funded project, sustainability
was threatened. Though hospitals had incorporated the
ERAS programme into their electronic systems, many
believed the clinical indicators were needed to keep
momentum.
I think if the data collection stops, I'm afraid that it
won’t be sustainable. I think part of what’s keeping it
going is the notion that somebody’s watching and the
numbers are being gathered. (Anaesthesiologist)
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Champions also used more informal, ad hoc means to
continuously review uptake and reinforce the programme.
They became known locally for their champion roles and
were able to periodically address gaps in practice with individual providers, as described by one surgeon: “I get usually negative feedback from the nurse unit leaders if
someone is not getting the right diet. So I’ve become sort
of the ERAS police at this hospital for better or for worse.”
Many participants described a sense of satisfaction
with the degree of buy-in they had achieved, and the extent to which they believed ERAS was embedding. This
was described as evidence of a slow but steady culture
change; one that was spreading to other specialties in
their centres.
I can’t see how it hasn’t shifted culture and people are
still looking to shift more. I think there has been a
tremendous change. And it’s moved into other
specialties and those other specialties are starting to
wake up. (Anaesthesiologist)
As part of the culture change, participants felt that
ERAS would be reconfigured locally as the standard of
care and that people would stop using the ERAS label.
As one participant stated, “You don’t hear the word
ERAS a lot anymore, but it’s natural because it does become the standard of care, then there’s nothing to talk
about.” This normalization of ERAS was believed necessary among healthcare teams and hospital administration
for sustainable practice change. In this regard, all participating organizations were described by participants as
“supportive”, though no champion was granted any protected time or compensation for their role, as was written in the contracts between the hospitals and funder. A
number of participants therefore worried that their organizations’ perception of ERAS as a one-time initiative
would undermine its sustainability.
I think the culture change will be sustained. I think
the patients will still get the ERAS-type clinical
service but obviously I don’t think our hospital will
fund a nurse to run ERAS. I don’t see that coming,
not in a million years. (Anaesthesiologist)

Discussion
Through qualitative interviews with project champions,
we sought to gain insight to the uptake and sustainability of ERAS implementation for elective colorectal surgery. Using the NPT, we have identified a number of
implementation enablers: the belief of project champions
in the value of the programme, the fit and cohesion of
champions and champion teams, a bottom-up approach
to stakeholder engagement targeting relationship building, receptivity and support of division leaders, and the
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normalization of ERAS as everyday practice. Technical
enablers included effective integration with existing clinical systems and using performance outcomes to report
to hospital stakeholders. The main barriers reported by
champions in this study were provider resistance to
practice change, poor administrative support, and large
numbers of anaesthesia providers at some sites. There was
an overall optimism that ERAS implementation would be
sustained, accompanied by concern about long-term
organizational support.
The NPT framework has been useful for pinpointing
the influential cognitive and social processes that enabled ERAS implementation. First, we found that the
dedication with which champions in this project either
accepted or assumed their roles was remarkable. Though
more than a third had been delegated the position, all
but one believed themselves to be well-equipped and appropriately selected to fulfil its responsibilities. This one
individual, who was is in a manager role, felt too removed from direct care to advance the initiative as well
as too short of time to commit to the project. While the
literature on the most effective champion selection
method is inconclusive [36–38], we have found that the
degree of individual coherence is a very strong driver. In
this study, the champion role was successfully cultivated
among delegated individuals with certain characteristics
and under certain conditions: if there was a real belief in
the value of the programme, if the individual had the
awareness and ability to build the necessary interprofessional relationships, and if s/he could effectively communicate and negotiate with colleagues. Given that no
formal training was provided, coherence with champions’ existing beliefs and abilities was essential. In sites
where initial champion turnover was experienced, this
may be explained by a lack of coherence with individual
beliefs and skills. In addition to individual coherence,
implementation team cohesion and department-level
support were found also to be strong contributors to
success. As a result of these supports, champions were
able to effectively adapt the protocol to their local culture and systems. Each implementation team was encouraged to figure out how to best make ERAS “fit”
their organization. The implementation programme was
not entirely prescriptive to that end and there was, consequently, variability in how the programme was ultimately operationalized within the centres’ systems. Our
findings suggest however that, on the ground, champions’ beliefs in the importance of the programme and
their ability to adapt the programme to suit the variable
local contexts enabled their success. These findings are
aligned with those of other multisited implementation
studies in which similar champion characteristics and
contexts are found to be necessary mechanisms for driving local practice change [39, 40].
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Second, the development of a community of practice
was an explicit part of the knowledge translation strategy
through which champions were guided and supported
by the project leadership team. As the initiative’s “vertical core” [41], the leadership team established sufficient
trust with champions, empowering them to build networks
within the hospitals using whatever means they deemed
suitable and developing whatever tools necessary. The external and internal partnership building were key and also
strategic, so as not to impose ERAS but to co-create it from
the ground up. This relational work, as framed in the NPT,
is deceptively complex as it involves convincing others that
this is a legitimate improvement programme worth participating in without devaluing their current practice and beliefs [40]. The interprofessional and interdepartmental
relationships the champion teams established appeared to
lay an important foundation for accepting changes and the
data reports as meaningful and embedding ERAS into
everyday practice.
Finally, our findings revealed that successful ERAS implementation requires a movement over time from very
high to very low visibility within the consciousness of an
organization, without completely disappearing. ERAS
champions had to initially make ERAS highly visible to
all relevant stakeholders by talking extensively about the
project, flagging patients, labelling orders, and visually
integrating ERAS into existing technological systems.
Data reporting and display boards provided additional
visualization which champions found effective for buy-in
and reinforcement. This operational work constituted
the architecture of the programme on the ground which
required significant time and resource investment. It is
likely to contribute to the long-term sustainability of the
programme. Over time, however, champions described
the need for ERAS as a special programme to essentially
disappear if it was to become normalized practice. To
this end, the programme must work against it own “projectness” [40], that is, its status as a project with funded,
time-limited resources. Champions’ concerns about the
current and future support of ERAS at the organizational
level represented this tension between ERAS visibility and
invisibility which is at once essential and threatening to
its sustainability. The continuity of the audit and feedback process was believed to potentially mitigate the
threat of total invisibility, though most champions worried that organizational resources would not be provided long term; this concern was reinforced by the
absence of champion compensation or protected time
from the organization. Many champions therefore
remained optimistic that the programme would be sustained through their own and others’ interests, while also
expressing concern about the loss of the audit system
which could provide just the right amount of organizational
visibility for the future.

Page 10 of 11

This study has demonstrated that the NPT can effectively be used a thinking tool, to organize and interpret
the meaningfulness of the many interlinked and complex
processes that are involved in large-scale healthcare implementation. Our study also has limitations. While
qualitative interviews are useful for understanding participant experiences, real-time ethnographic fieldwork in
the hospital settings would provide richer insights to
site-specific contextual factors that may have influenced
implementation. This type of real-time evaluation however is challenging [41]. In addition, findings of this
study may not be generalizable to non-academic or community settings implementing ERAS. Finally, only with
longitudinal data collected post-implementation will we
know the extent to which ERAS is actually sustained in
participating centres, and the potential impact of champion attrition or turnover on long-term sustainability of
the ERAS initiative.

Conclusions
Successful ERAS implementation is achieved by a complex series of cognitive and social processes which previously have not been well described. The NPT offers a
framework for identifying specific processes that enable
or impede implementation, as well as areas for to target
for future implementation efforts. This analysis has demonstrated the importance of champion coherence, external and internal relationship building, and the strategic
management of a project’s status as a “project”, as important to the uptake and normalization of ERAS. Longterm sustainability of ERAS under these conditions is an
area for further research.
Abbreviations
ERAS: enhanced recovery after surgery; NPT: Normalization Process Theory.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
LGC participated in the study design, collected and analysed the study data,
and drafted the manuscript. MM participated in the study design, collected,
and coded the study data. EAP participated in the study design and overall
study coordination. RSM conceived of the study, participated in the study
design, and was responsible for the overall study. All authors read and
approved the final manuscript.
Acknowledgements
The implementation evaluated in this study was funded by the Council of
Academic Hospitals of Ontario (CAHO) Adopting Research to Improve Care
(ARTIC) Program. The funding body played no role in the design, collection,
analysis, or interpretation of data, or in the writing of the manuscript for
publication. The authors acknowledge the contribution of the ERAS
Implementation Group: Shawn S. Forbes, Hanna Tuszynska, Janna
Macdonald, Celina Chan, Leanne Lindsay (Hamilton Health Sciences Centre);
Tony Hick, Monique Kvaltin, Natalie Lefrancois-Gauvin, Antonio Caycedo
(Health Sciences North); Janet Van Vlymen, Julia Fournier, Ellie Scott, Hugh
MacDonald, (Kingston General Hospital); Chris Harle, Debbie Wawryszyn, Amy
Chambers, Chris Schlachta (London Health Sciences); Shohreh Abrouie, Anisa
Memon, Anand Govindarajan, Naveed Siddiqu (Mount Sinai Hospital); Darryl
Irwin, Michelle Wong, Lucia Vanta, Peter Stotland (North York General

Gotlib Conn et al. Implementation Science (2015) 10:99

Hospital); Elaine Avila, Anna Speke, Darlene Fenech, Bev Morningstar
(Sunnybrook Health Sciences Centre); Ahmed Hamdy, Joan Park, Jacinta
Reddigan, Ori Rotstein (St. Michael’s Hospital); Cyndie Horner, Mary Dunn,
Margherita Cadeddu (St. Josephs Healthcare); Maureen Savoie, Laura Tomat,
David Lindsay (St. Josephs Health Centre); Scott Bonneville, Deboura Olson,
Erin Woodbeck, Gabriel Mapeso (Thunder Bay Regional Health Centre);
Mary-Anne Aarts, Michael Hiscox, Chris Saby, Elissa Downey (Toronto East
General Hospital); Anna Kacikanis, Catherine O’Brien, Stuart McCluskey
(Toronto General Hospital); Michael Szeto, Maureen McGrath, Julie Sinclair,
Rebecca Auer (The Ottawa Hospital); Allan Okrainec, Frances Chung, Carol
Lopez, Afshin Mosavi Mirkolaei (Toronto Western Hospital).
Author details
1
Evaluative Clinical Sciences, Trauma, Emergency and Critical Care Research
Program, Sunnybrook Research Institute, 2075 Bayview Ave., Room K3W-28,
Toronto, ON M4N 3M5, Canada. 2Department of Surgery, Mount Sinai
Hospital Joseph and Wolf Lebovic Health Complex, 600 University Avenue,
Toronto, ON M5G 1X5, Canada. 3Department of Surgery, and Institute of
Health Policy, Management and Evaluation, University of Toronto, Toronto,
ON M5T 1P5, Canada.

Page 11 of 11

16.

17.

18.
19.

20.

21.

22.
Received: 29 April 2015 Accepted: 2 July 2015
23.
References
1. Dhruva Rao PK, Haray PN. Enhanced recovery after colorectal surgery:
principles and current practice. Surgery. 2014;32(4):185–9.
2. Kehlet H. Fast-track colorectal surgery. Lancet. 2008;371(9615):791–3.
3. Wind J, Polle SW, Fung Kon Jin PH, et al. Systematic review of enhanced
recovery programmes in colonic surgery. Br J Surg. 2006;93(7):800–9.
4. Zhuang CL, Ye XZ, Zhang XD, Chen BC, Yu Z. Enhanced recovery after
surgery programs versus traditional care for colorectal surgery: a
meta-analysis of randomized controlled trials. Dis Colon Rectum.
2013;56(5):667–78.
5. Keane C, Savage S, McFarlane K, Seigne R, Robertson G, Eglinton T.
Enhanced recovery after surgery versus conventional care in colonic and
rectal surgery. ANZ J Surg. 2012;82(10):697–703.
6. Khoo CK, Vickery CJ, Forsyth N, Vinall NS, Eyre-Brook IA. A prospective
randomized controlled trial of multimodal perioperative management
protocol in patients undergoing elective colorectal resection for cancer.
Ann Surg. 2007;245(6):867–72.
7. Eskicioglu C, Forbes SS, Aarts MA, Okrainec A, Mcleod RS. Enhanced
recovery after surgery (ERAS) programs for patients having colorectal
surgery: a meta-analysis of randomized trials. J Gastrointest Surg.
2009;13(12):2321–9.
8. Spanjersberg WR, Reurings J, Keus F, van Laarhoven CJHM. Fast track
surgery versus conventional recovery strategies for colorectal surgery.
Cochrane Database of Systematic Reviews 2011, Issue 2. Art. No.: CD007635.
doi: 10.1002/14651858.CD007635.pub2.
9. McLeod RS, Aarts MA, Chung F, et al. Development of an enhanced
recovery after surgery guideline and implementation strategy based on the
knowledge-to-action cycle. Annals of Surgery. 2015. Epub ahead of print.
10. Aarts MA, Okrainec A, Glicksman A, Pearsall E, Victor JC, Mcleod RS.
Adoption of enhanced recovery after surgery (ERAS) strategies for colorectal
surgery at academic teaching hospitals and impact on total length of
hospital stay. Surg Endosc. 2012;26(2):442–50.
11. Adamina M, Kehlet H, Tomlinson GA, Senagore AJ, Delaney CP. Enhanced
recovery pathways optimize health outcomes and resource utilization: a
meta-analysis of randomized controlled trials in colorectal surgery. Surgery.
2011;149(6):830–40.
12. Miller TE, Thacker JK, White WD, et al. Reduced length of hospital stay in
colorectal surgery after implementation of an enhanced recovery protocol.
Anesth Analg. 2014;118(5):1052–61.
13. Gotlib Conn L, Rotstein OD, Greco E, et al. Enhanced recovery after vascular
surgery: protocol for a systematic review. Systematic Reviews. 2012;1:52.
14. Husted H, Troelsen A, Otte KS, Kristensen BB, Holm G, Kehlet H. Fast-track
surgery for bilateral total knee replacement. J Bone Joint Surg Br Vol.
2011;93B(3):351–6.
15. Lassen K, Coolsen MM, Slim K. Guidelines for perioperative care for
pancreaticoduodenectomy: Enhanced Recovery After Surgery (ERAS(R))

24.

25.
26.

27.

28.
29.
30.

31.
32.
33.
34.

35.

36.

37.
38.
39.
40.

41.

Society recommendations. Clinical nutrition (Edinburgh, Scotland).
2012;31(6):817–30.
Gillissen F, Hoff C, Maessen JM, et al. Structured synchronous implementation
of an enhanced recovery program in elective colonic surgery in 33 hospitals in
The Netherlands. World J Surg. 2013;37(5):1082–93.
Ahmed J, Khan S, Lim M, Chandrasekaran TV, MacFie J. Enhanced recovery
after surgery protocols—compliance and variations in practice during
routine colorectal surgery. Colorectal Dis. 2012;14(9):1045–51.
Kehlet H, Wilmore DW. Evidence-based surgical care and the evolution of
fast-track surgery. Ann Surg. 2008;248(2):189–98.
Pearsall EA, Meghji Z, Pitzul KB, et al. A qualitative study to understand the
barriers and enablers in implementing an enhanced recovery after surgery
program. Ann Surg. 2015;261(1):92–6.
Nadler A, Pearsall EA, Victor JC, Aarts MA, Okrainec A, McLeod RS.
Understanding surgical residents’ postoperative practices and barriers and
enablers to the implementation of an Enhanced Recovery After Surgery
(ERAS) Guideline. J Surg Educ. 2014;71(4):632–8.
Lyon A, Solomon MJ, Harrison JD. A qualitative study assessing the barriers
to implementation of enhanced recovery after surgery. World J Surg.
2014;38(6):1374–80.
Kahokehr A, Sammour T, Zargar-Shoshtari K, Thompson L, Hill AG.
Implementation of ERAS and how to overcome the barriers. Int J Surg.
2009;7(1):16–9.
Maessen J, Dejong CH, Hausel J, et al. A protocol is not enough to
implement an enhanced recovery programme for colorectal resection. Br J
Surg. 2007;94(2):224–31.
Polle SW, Wind J, Fuhring JW, Hofland J, Gouma DJ, Bemelman WA.
Implementation of a fast-track perioperative care program: what are the
difficulties? Dig Surg. 2007;24(6):441–9.
Ljungqvist O. Sustainability after structured implementation of ERAS
protocols. World J Surg. 2015;39(2):534–5.
Gillissen F, Ament SM, Maessen JM, et al. Sustainability of an enhanced
recovery after surgery program (ERAS) in colonic surgery. World J Surg.
2015;39(2):526–33.
Ament SM, Gillissen F, Moser A, et al. Identification of promising strategies
to sustain improvements in hospital practice: a qualitative case study.
BMC Health Serv Res. 2014;14(1):641.
Bosk CL, Dixon-Woods M, Goeschel CA, Pronovost PJ. Reality check for
checklists. Lancet. 2009;374(9688):444–5.
Wenger EC, Snyder WM. Communities of practice: the organizational
frontier. Harv Bus Rev. 2000;78(1):139–45.
Ivers N, Jamtvedt G, Flottorp S, et al. Audit and feedback: effects on
professional practice and healthcare outcomes. Cochrane Database Syst
Rev. 2012;6:Cd000259.
May CR, Mair F, Finch T, et al. Development of a theory of implementation
and integration: Normalization Process Theory. Implement Sci. 2009;4:29.
Strauss A, Corbin J. Basics of qualitative research. Los Angeles: Sage; 2008.
Creswell JW, Miller DL. Determining validity in qualitative inquiry.
Theory into Practice. 2000;39(3):124–30.
Murray E, Treweek S, Pope C, et al. Normalisation process theory: a
framework for developing, evaluating and implementing complex
interventions. BMC Med. 2010;8:63.
McEvoy R, Ballini L, Maltoni S, O'Donnell CA, Mair FS, Macfarlane A. A
qualitative systematic review of studies using the normalization process
theory to research implementation processes. Implement Sci. 2014;9:2.
Flodgren G, Parmelli E, Doumit G, Gattellari M, O'Brien MA, Grimshaw J,
Eccles MP. Local opinion leaders: effects on professional practice and health
care outcomes. Cochrane Database of Systematic Reviews 2011, Issue 8. Art.
No.: CD000125. doi 10.1002/14651858.CD000125.pub4.
Locock L, Dopson S, Chambers D, Gabbay J. Understanding the role of opinion
leaders in improving clinical effectiveness. Soc Sci Med. 2001;53(6):745–57.
Valente TW, Pumpuang P. Identifying opinion leaders to promote behavior
change. Health Educ Behav. 2007;34(6):881–96.
Dixon-Woods M, Leslie M, Tarrant C, Bion J. Explaining Matching Michigan: an
ethnographic study of a patient safety program. Implement Sci. 2013;8:70.
Dixon-Woods M, McNicol S, Martin G. Ten challenges in improving quality
in healthcare: lessons from the Health Foundation's programme evaluations
and relevant literature. BMJ Quality & Safety. 2012;21(10):876–84.
Dixon-Woods M, Bosk CL, Aveling EL, Goeschel CA, Pronovost PJ. Explaining
Michigan: developing an ex post theory of a quality improvement program.
Milbank Q. 2011;89(2):167–205.

