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Introduction and Background

I recently had the opportunity to work in the kitchen of one of
the top-rated restaurants in Canada. In addition to satisfying a
culinary dream, the experience allowed me to observe a high-
functioning team outside of healthcare and reflect on attributes
contributing to this team’s success. Let’s set the stage: This was
a stressful and productive environment, focused on delivering
high-quality and reliable outcomes. There were many team
players, all with their unique set of roles and responsibilities
and all working toward a common goal — to satisfy the customer.
Hierarchy was present, with different grades of expertise and
authority, and the executive chef orchestrating the group toward
his expectations of perfection. We have seen this orchestration
on food network television — often from a tyrannical leader;
however, in the case of this top performer, the team members
were respected for their skill sets, encouraged to excel, given
opportunity to develop and provided with valuable feedback.
Although the tyrannical approach can produce high quality,
it comes at the cost of increased staff turnover, workplace
stress and dissatisfaction and unnecessary variability and error
(Donaldson-Feilder et al. 2011; Lloyd 2009).

Jump now to the aviation industry. Although considered an
exemplar of a high-reliability organization, its team approach to
safety was not always as central as it is today (Salas et al. 2010).
Prior to the 1990s, the primary focus in pilot training programs
was on individual development of technical skills, with little

education on team development within the cockpit (Salas et
al. 2010). Although the flight crew performed safety checklists,
they did so independently. After several high-profile commer-
cial airline accidents in the 1970s, root cause analysis of flight
recorder data revealed that human factors and team dynamics
were the cause, not equipment failure (Stone and Babcock
1998). As a result, the airline industry developed and introduced
its first Cockpit Resource Management (CRM) program into its
training in 1979 (Helmreich 2000). CRM teaches teams to use
all available resources (equipment and people) to achieve safe
flight operations. Initially, CRM was offered only to captains,
with the intent of fostering open communication in the cockpit
and flattening hierarchy; however, it was expanded to all flight
crew members in the 1980s upon learning that there remained
a reluctance among other crew members to “speak up,” contrib-
uting to airline accidents (Helmreich 1992). As such, CRM was
changed to stand for Crew Resource Management. Although,
there is no controlled evidence showing that CRM has resulted
in the aviation industry’s ultra-safe status, most aviation sectors
have seen a significant reduction in accident rates since its intro-
duction (Diehl 2001; Helmreich 2000).

Whether the culinary or aviation industry, there is general
consensus that high-performing teams produce more reliable
and quality outcomes (Baker et al. 2006). A feam is defined as
“ewo or more individuals, who have specific roles, perform inter-
dependent tasks, are adaptable and share a common goal” (Baker

Healthcare Quarterly Vol.15 Special Issue 2012 57



Surgical Safety Checklist: Improved Patient Safety through Effective Teamwork Chris Hayes

et al. 2006: 1578). However, since teamwork is more than task
work, merely forming a group with the above characteristics
does not ensure that a team will function effectively. Teamwork
is defined as a “set of interrelated knowledge, skills and attitudes
that facilitate coordinated performance,” and effective teams are
those that demonstrate a shared commitment to that set (Baker
et al. 2006: 1579). Within healthcare, it is well known that
communication failures and ineffective teamwork have led to
patient safety incidents and patient harm (Sutcliffe et al. 2004).
In a review of over 3,500 reported sentinel events (those resulting
in death or severe injury), the Joint Commission (2004) in the
United States determined that the root causes were failures in
communication and teamwork/training in over 60% and 50%
of cases, respectively. Furthermore, a breakdown in communica-
tion was highlighted as the number one contributor to cases of
wrong site surgery (Joint Commission 2001). Given the preva-
lence of adverse events related to surgery (Baker et al. 2004) and
the huge number of surgical procedures performed annually,
in 2008, the World Health Organization (WHO) launched its
second Global Patient Safety Challenge, Safe Surgery Saves Lives
(SSSL), in an attempt to reduce the morbidity and mortality
associated with surgical complications (WHO 2009).

The Surgical Safety Checklist

This brings us to the now well-known Surgical Safety Checklist
(§SC; WHO 2009). With evidence underscoring communica-
tion issues in surgery (Lingard et al. 2004) and the positive
impacts of checklists in aviation and medicine (Lingard et
al. 2008; Pronovost et al. 2000), eight global pilot sites (one
Canadian) participated in a study to evaluate the effect of a
three-phase safety checklist, to be completed prior to the admin-
istration of anesthetic, prior to incision and before the patient
leaves the operating room (Haynes et al. 2009). Using a pre-post
design, a study following 8,000 surgical procedures found that
the implementation of the SSC resulted in a 30% reduction
in the rates of both surgical complications and deaths (Haynes
et al. 2009). Furthermore, there was an observed increase in
the delivery of six surgical best practices. The publication of
this article was met with much media attention globally, along
with some criticism. Headlines proclaimed that a simple paper
checklist can save lives, leaving the public shocked that such a
practice was not already in place. The study design was criti-
cized for its non-controlled nature and failure to describe which
elements of the checklist were responsible for the observed
changes. Nevertheless, there was immediate worldwide interest
in embedding this “simple tool” into peri-operative practice.
The UK National Health Service (NHS) declared the comple-
tion of the checklist mandatory less than one month following
the article’s publication (personal observation), and in Canada
public reporting of checklist completion was made manda-
tory in July 2010 (Ministry of Health and Long-Term Care
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[MOHLTC] 2009) and became an Accreditation Canada
required organizational practice in January 2011 (Accreditation

Canada n.d.).

Introducing the SCC in Canada

Recognizing the impact that the SSC could have on patient
safety, the Canadian Patient Safety Institute (CPSI) formed and
supported the National Safe Surgery Saves Lives Working Group
in August 2008, with a membership representing nursing,
surgery, anesthesia and national professional and accreditation
organizations, as well as aviation, human factors and cogni-
tive psychology. Instrumental to the group was the recruit-
ment of Dr. Bryce Taylor, former surgeon-in-chief at Toronto’s
University Health Network, as special advisor given his expertise
with the implementation of the SSC. The overall mandate of
the Working Group was to lead further development, adapta-
tion (see Figure 1), implementation and support for the SSSL
Campaign within the Canadian context. The Working Group
coordinated national workshops, keynote presentations at
national conferences, rounds at local hospitals, virtual grand
rounds, a virtual collaborative and a mentor/support network.
Within the first year, 5,000 checklist implementation kits were
downloaded (CPSI 2010) and 67% of hospitals reported using
the three-part checklist (Flintoft July 2011, personal communi-
cation). As of June 2011, Ontario hospitals were reporting the
completion of the SSC in 99% of surgeries (MOHLTC 2011).

During the Canadian SSSL Campaign rollout, much
feedback was obtained from participating organizations.
Hospitals reported the enthusiastic adoption of the SSC by their
surgical teams and the emergence of checklist champions within
anaesthesia, nursing and surgery. Anecdotal reports surfaced of
improved teamwork dynamics in the operating room, a sense
of improved patient safety and examples of patient harm being
averted through the identification of safety issues during check-
list completion. This response is in keeping with the findings
of others. Participants in the WHO checklist study reported
a perceived increase in teamwork and safety climate following
the implementation of the SSC (Haynes et al. 2011). Taylor et
al. (2010) surveyed operating room staff and found a perceived
improvement in communication, teamwork, respect and patient
safety related to the implementation of the SSC, a phenomenon
that was also detected later through the responses of operating
room staff on a hospital-wide employee opinion survey. Improved
patient outcomes following implementation of surgical safety
checklists has been clearly demonstrated within the Veterans
Affairs (Neily et al. 2010) as well as in the Netherlands (de Vries
et al. 2010) and Iran (Askarian et al. 2011).

Despite the positive feedback during the Canadian SSSL
Campaign, there was greater feedback about the challenges that
hospitals and surgical teams faced in implementing the SSC.
Concerns were voiced about gaining buy-in, about whose role
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it was to complete the checklist and that the checklist would
cause surgical delays and possible cancellations (although there
is evidence showing the contrary [Ali et al. 2011; Nundy et al.
2008]). Also there were challenges in having all the team members
present during the three phases of the checklist; teams adopted a
“tick-and-flick” attitude and did not really discuss the checklist
elements; there was also a sense of pressure to complying with
provincial and accreditation requirements. Similar challenges
were experienced during the rollout of the SSC in the United
Kingdom (Vats et al. 2010). Hierarchy, timing logistics, the
perception of work duplication and the relevance of the checklist
were factors that either inhibited its adoption or resulted in the
checklist process being incomplete and hurried and the partici-
pants being dismissive or absent (Vats et al. 2010).

Overcoming Barriers to Implementation

With growing evidence demonstrating the effectiveness of the
SSC in improving patient safety and outcomes and the knowl-
edge of the challenges to its implementation, the question that
arose was, what strategies can be used to increase the likeli-
hood of successful and sustainable adoption of the checklist into
peri-operative practice and surgical culture? Fortunately, lessons
from those organizations that have embedded the checklist as a
standard operating procedure can be used as guides for others.
In anecdotes from the Canadian SSSL Campaign and strategies
reported in the literature, there are common elements that are
associated with the successful implementation of the SSC (by
CPSI and WHO) that have been adapted from other change
management strategies (Kotter 1996; Reinertsen et al. 2007).

Leadership Support

As with all quality improvement plans, leadership support for
the implementation of the SSC has been paramount. Leadership
support was deemed the strongest independent predictor of
successful checklist implementation among 64 Veterans Health
Administration facilities (Paull et al. 2009). In studying the
implementation efforts of five hospitals, Conley et al. (2011)
found that the engagement of leadership was seen as a key factor
in the success of the checklist adoption. Having the department
chiefs as members of the implementation team and actively
promoting the SSC was deemed most successful, whereas having
clinical leadership merely support the idea but not show active
involvement was seen as less effective (Conley et al. 2011).

Timing of Mandatory Participation

The messaging from leadership is also important. Strategies
that involved an upfront or early mandatory approach to SSC
checklist adoption have induced resistance. At the European
launch of the SSSL Campaign, following presentations from the
keynote speakers, NHS informed all delegates that the checklist
would immediately be mandatory, require provider signatures

and be audited (personal observation). This quickly turned the
atmosphere from one of eager participation to vocal opposition.
Others have commented on the tactic of a mandated check-
list (Schlack and Boermeester 2010; Taylor et al. 2010; WHO
2009), supporting the strategy of upfront willing engagement
from providers with enforcement as a later-stage approach. This
has been felt to maintain the integrity of the checklist process

and avoid the tick-and-flick approach (Taylor et al. 2010).

Implementation Team and Approach

Other pivotal factors guiding the success of SSC adoption are
the formation of an implementation team and the approach
that they use (Safer Healthcare Now! n.d., WHO 2009). Given
the interdisciplinary nature of the SSC, having all disciplines,
particularly anesthesia and surgery, actively involved is important
as they are likely to successfully influence their peers (Hayes et al.
2010; Paull et al. 2009; Reinertsen et al. 2007). This is especially
true if physician champions are recruited as team members. Such
champions act as vocal supporters and demonstrate the model
process for checklist completion. A key tenet of quality improve-
ment, supported by feedback from Canadian hospitals reporting
successful checklist adoption (Flintoft, July 2011, personal
communication), is to start the implementation process on a
small scale — on one surgical team or in one division. This is
important for several reasons: it allows for more in-depth training
— to demonstrate and master the “correct” way of completing the
checklist (Taylor et al. 2010); permits feedback from the front
line in modifying the checklist content and process to the local
environment; provides the opportunity to openly discuss barriers;
and is more likely to gain team buy-in and to foster champions
(Langley et al. 2009). Subsequent scale up is then often easier as
word of the successful implementation spreads to other teams.

Burning Platform

Another tenet of quality improvement and change management
is the use of data to create a “burning platform” (Kotter 1996;
Langley et al. 2009). Although published outcome data on the
effectiveness of the SSC may help set the stage and define its
purpose, it is often local data that drive practice change (Hysong
2009; Safer Healthcare Now! n.d.). Sources of local data that
can be used to support the implementation process include the
following: (1) prospective audit feedback of surgical cases to
identify opportunities in which the use of the checklist could
have prevented error or harm, (2) a retrospective review of
surgical cases in which the consequences could have been altered
by checklist use and (3) a prospective collection of “good catches”
during the initial rollout stage as proof of the checklist’s utility.
Sharing of these data and stories helps build the case for checklist
adoption. Another important use of data is in sustaining check-
list use. Ongoing observation and audit of the checklist process
can continue to identify good catches and ensure correct check-
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FIGURE 1.

Surgical Safety Checklist - Canadian Version for reference only
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BRIEFING — Before induction of anesthesia

BRIEFING (continued)

- Specific patient concerns, critical steps,
and special instruments or implants

- Specific patient concerns and critical

- Specific patient concerns, sterility indicator
results and equipment / implant issues

Expected procedure time / Postoperative

Hand-off from ER, Nursing Unit or ICU O Surgeon(s) review(s)
O Anesthesia equipment safety check

completed

O Anesthesiologist(s) review(s)

O Patient information confirmed

- Identity (2 identifiers) resuscitation plans

- Consent(s) .

- Site and procedure O Nurses(s) review(s)

- Site, side and level marked

- cal documentation

- History, physical, labs, biopsy and x-rays O Patient positioning and support /
O Review final test results Warming devices
O Confirm essential imaging displayed O Special precautions
O ASAClass o
O Allergies destination
O Medications

- Antibiotic prophylaxis: double dose?
- Glycemic control

TIME OUT — Before skin incis|

O All team members introduce themselves
- Beta blockers b d rol
- Anticoagulant therapy (e.g., Warfarin)? y hame and role
O VTE Prophylaxis O Surgeon, Anesthesiologist, and Nurse
- Anticoagulant verbally confirm
- Mechanical - Patient
- Site, side and level
0O Difficult Airway / Aspiration Risk - Procedure
- Confirm equipment and assistance - Antibiotic prophylaxis: repeat dose?
available - Final optimal positioning of patient
O Monitoring O “Does anyone have any other questions

- Pulse oximetry, ECG, BP, arterial line, CVP,

or concerns before proceeding?”

DEBRIEFING — Before patient leaves OR

O Surgeon reviews with entire team
- Procedure
- Important intra-operative events
- Fluid balance / management

O Anesthesiologist reviews with entire
team
- Important intra-operative events
- Recovery plans (including postoperative
ventilation, pain management, glucose and
temperature)

O Nurse(s) review(s) with entire team
- Instrument / sponge / needle counts
- Speci labeling and
- Important intraoperative events (including
equipment malfunction)

O Changes to post-operative destination?

O What are the KEY concerns for this
patient’s recovery and management?

O Could anything have been done to make
this case safer or more efficient?

Hand-off to PACU / RR, Nursing Unit or ICU

PATIENT INFORMATION

temperature and urine catheter

O Blood loss
- Anticipated to be more than 500 ml (adult)
or more than 7 ml/kg (child)
- Blood products required and available
- Patient grouped, screened and cross
matched

Adapted from the WHO Surgical Safety Checklist, © World Health Organization, 2008

list performance. As described above, several studies have used
pre-post survey techniques to assess the attitudinal and culture
shift associated with surgical safety checklist use (Haynes et al.
2011; Taylor et al. 2010), a strategy that can be employed locally
for the purpose of providing feedback and securing sustainability.

Team Training

Notwithstanding the impact that the SSC has had and will
have on patient safety outcomes, it is merely a communication
tool to remind teams to address key safety issues prior to and
during surgery. In the majority of reported studies that evalu-
ated surgical safety checklists, team training was included in the
intervention (de Vries et al. 2010; Haynes et al. 2009; Neily et
al. 2010; Taylor et al. 2010). Furthermore, safety culture and
team perceptions were usually addressed, with demonstrable
improvement realized post-implementation of the checklist
(Haynes et al. 2009; Neily et al. 2010).
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So, is the SSC a mechanism for introducing team training and
safety culture awareness into surgical care? Similar to aviation, it
was the use of checklists coupled with widespread team training
that transformed the industry to its ultra-safe status (Helmreich
2000). For example, the primary focus of the program at the
Veterans Health Administration was to implement an inter-
professional medical team training program into hospitals
providing surgical services; a safety checklist was introduced after
program completion (Neily et al. 2010). The program involved
a two-month preparatory session with each site’s implementa-
tion team, followed by a day-long onsite learning session. Using
CRM-based theory, the inter-professional participants were
trained to work as teams, challenge each other when safety risks
were identified, perform situational awareness checks and learn
rules of conduct for communication. To allow staff to attend as
full teams, the operating rooms were closed for the day (a clear
demonstration of leadership commitment to the program). The
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program resulted in overall increased perceptions of teamwork
and communication, an increased use of surgical safety check-
lists and an 18% reduction in mortality (Neily et al. 2010). The
authors proposed that the team training facilitated more open
communication in the operating rooms and that the checklist
guided the discussion toward improved safety outcomes (Neily
et al. 2010). Another widely used and evidence-based program
for team training is the TeamSTEPPS program developed by the
US Department of Defense in collaboration with the Agency
for Healthcare Research and Quality (King et al. 2008). Similar
to the training in the Veterans Health Administration program,
TeamSTEPPS trains inter-professional teams in the importance
of leadership, situational awareness, mutual support and effec-
tive communication (King et al. 2008). The implementation
of this program into surgical programs has also resulted in
improved team performance and outcomes (Armour Forse et
al. 2011; Capella et al. n.d.).

Despite the impressive literature on communication issues in
Canadian operating rooms (for example, Lingard et al. 2004),
there are no published data of the effective implementation of
inter-professional surgical team training in Canada. However,
there is good reason to believe that programs similar to that of
the Veterans Health Administration and TeamSTEPPS could
be developed and implemented in Canadian hospitals and
residency programs, given the similarities in sites included in
those studies as well as in surgical team structures and processes.
Following this logic, there is also good reason to implement
inter-professional team training into health professional training
programs. This would enable surgical team members to apply
the required knowledge, skills and attitudes during their training
rather than learning how to work in teams after the fact. Such
inclusion would meet the competency-based requirements
and recommendations of the American Council of Graduate
Medical Education, the Royal College of Physicians and
Surgeons of Canada and the CPSI Patient Safety Competencies
(Accreditation Council for Graduate Medical Education
n.d.; Frank and Brien 2008; Royal College of Physicians and
Surgeons of Canada 2011).

Conclusion

Equipping healthcare providers with the training to function
as high-performing teams and providing them with tools to
improve communication and patient safety may be the recipe for
reliable improvements in safety culture and patient outcomes in
surgery (and likely many other medical domains). Although more
conclusive proof on the benefits of widespread inter-professional
team training may be warranted, there is significant evidence
to warrant its inclusion into surgical, anaesthesia and operating
room nursing training programs and practice settings.
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