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Abstract

Background: Ten years after implementation of WHO Sur-
gical Safety Checklist (WHO SSC), used as a core item to
assess hospital performance in China, an observational
study was performed to evaluate level of clinical motivation
for routine performance of the surgical safety checklist.

Methods: A survey was designed on the basis of three parts
of the surgical safety checklist and forming 23 questions. It
covers the three main processes of safety check: (1) Be-
fore anesthesia induction, (2) Before operation start and (3)
Before patient leaving the operating room. From March to
April 2019, the questionnaire was sent to the members of
the Chinese-based online New Youth Anesthesia Forum
through the WeChat® social media platform. Answers were
completed by mobile phones or desktop computers. Each
WeChat ID number allowed only one answer for each indi-
vidual participant.

Results: A total of 3943 members read the questionnaire
invitation, of which 2121 members participated to comple-
tion with an overall completion rate of 53.8%. 28% of par-
ticipants were trainees (medical students and residents)
while the remaining 72% were practicing physicians (40%
attendings, 32% division chiefs). The vast majority (93%)
of operative cases were preceded by WHO SSC prior to
induction of anesthesia but had lower rate of use (78%) prior
to start of surgery. There were also reported high rates of list
item omissions at 36.4% during these steps. In particular,
key information regarding the surgery communicated by the
surgeon was routinely provided only 18% of the time and a
similar 18% frequency by the anesthesiologist regarding pa-
tient-specific concerns prior to inducing anesthesia. Teams
completed an omission-free end-of-case checklist with only
44% frequency. 56% of medical teams were described as
careful when performing verification checks while the re-
maining 37% checked in hurry and 7% checked with insuf-
ficient understanding of patient's condition. Even though
respondents perceive surgeons as most familiar with the
patient, surgeons led checklists at a frequency of 5.3%, de-
ferring to anesthesiology 59% or OR nurse 36% of the time.

Conclusion: High rates of pre-anesthesia participation is
followed by significant stepwise decrease in participation

prior to start of surgery as well as prior to patient leaving the
OR. High rates of list item omissions and lack of care during
checklist performance was reported. This study identifies
major gaps in proper implementation of the WHO SSC
despite widespread adoption.

Key Points

Question: What is the general perception of WHO SSC
performance in the OR after implementation according to
the multidisciplinary OR staff?

Findings: Frequency of participation in WHO SSC is
highest during the pre-anesthesia phase and a high rate of
list item omissions were reported during all phases of SSC
implementation.

Meaning: Major gaps in safe implementation of the WHO
SSC persist despite widespread adoption due to lack of
motivation by multidisciplinary staff which may be improved
with increased SSC efficiency.

Glossary of Terms

WHO: World Health Organization; SSC: Surgical safety
checklist

Introduction

The World Health Organization (WHO) initiated the
second Global Patient Safety Challenge with the theme
of Safe Surgery Saves lives in 2008, and launched the
WHO Surgery Safety Checklist (WHO SSC) to the world
[1,2]. We subsequently translated it into Chinese and
published the full text in the Chinese Association of
Anesthesiologists Newsletter (2008, Issue 12), and at
the same time, we took the lead in launching the tri-
al operation of the checklist in Peking Union Medical
College Hospital [3]. Soon, WHO SSC received national
attention. The Ministry of Health at the time officially
issued a document in March 2010, requiring the promo-
tion and implementation of the WHO SSC throughout
the country [4]. In 2011, the WHO SSC was included in
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the Three-level General Hospital Evaluation Standards
(2011 Edition) [5]. In November 2016, the Legal Affairs
Department of the National Health and Family Planning
Commission issued the Medical Quality Management
Measures and once again listed the WHO SSC asone of
the 18 core systems to ensure medical quality and pa-
tient safety [6].

So far, the WHO SSC has been introduced to China
for 10 years, and it has been enforced as a core system.
However, compulsory use does not mean correct use.
Five years ago, we conducted an investigation on the
implementation of surgical safety checklist at Peking
Union Medical College Hospital, which was the first hos-
pital to introduce and use SSC in China, and found that
there were some problems with the use of the checklist,
such as the incomplete verification, passing by, answer-
ing casually, and key surgeons not present for verifica-
tion, etc. Some did not even implement verification, but
just completed the checklist form [7,8]. Subsequently,
the researchers extended the survey to many other do-
mestic hospitals. The results showed thatthe average
implementation rate of the three checks before the
anesthesia, before the start of the surgery and before
the patient leaves the room still has a lot of room for
improvement; in some hospitals, the SSC process lacks a
unified standard practice procedure, and there are phe-
nomena of unclear responsibilities, formal verification,
and ineffective daily supervision [9,10]. Therefore, our
study intended to use the form of questionnaire survey
to investigate the current status of the 10™ anniversary
of the implementation of SSC in China.

Methods

A survey was designed to assess the quality of partic-
ipation in routine SSC by members of the Chinese-based
online New Youth Anesthesia Forum. The online survey
was designed on the basis of three parts of the surgical
safety checklist: (1) Before anesthesia induction, (2) Be-
fore skin incision and (3) Before patient leaves operating
room. In aggregate, these sections comprised a 23 item
single-answer multiple choice questionnaire without
any open or free text answer options in order to reduce
analysis time and maintain high response rates. From
March to April 2019, the questionnaire was sent to the
members of the Chinese-based online New Youth Anes-
thesia Forum through a proprietary social media plat-
form (WeChat’, Tenecent Inc., Shenzhen, China) after
the research protocol was approved by the New Youth
Anesthesia Forum Research Committee and the require-
ment for written informed consent was waived by the
committee. Answers were completed by either mobile
phones or desktop computers. Each Wechat ID number
allowed only one answer for each individual participant.
The electronic method of survey distribution allowed
for a larger target population, quick response time and
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data compilation as well as higher predicted response
rate. No monetary or non-monetary incentives were
used for participation. For data analysis, no tests of sig-
nificance were required and all results were reported
in a manner of distribution. Targeted survey population
included respondents self-described as (1) Anesthesiol-
ogist, (2) Certified Registered Nurse Anesthetist (CRNA),
(3) Surgeon or (4) Operation Room Nurse at various pro-
fessional levels including medical students, residents,
attending and chief-level participants. This report fol-
lows the Standards for Quality Improvement Reporting
Excellence (SQUIRE) 2.0 guidelines revised September
15t 2015 [11].

All analyses were performed using Microsoft Excel
(version 2019, Microsoft®). Categorical variables were
given as a number and percentage. Categorical vari-
ables were compared using the chi square test. The dif-
ferences were considered to be significant for values of
P <0.05.

Results

A total of 3943 members read the questionnaire
invitation, 2121 of which participated in the survey to
completion with an overall completion rate of 53.8%.
28.1% of participants marked themselves as train-
ees (either students or residents) while the remain-
ing 71.9% were practicing physicians or nurses (39.6%
attendings, 32.3% chiefs). Self-reported professional
distributions of participants were as follows: 74.2% an-
esthesiologists, 16.7% OR nursing staff, 5.5% surgeons
and 3.6% nurse anesthetists (Figure 1). Overall, 93.4%
of reported cases were preceded by WHO-structured
SSC prior to induction of anesthesia according to sur-
vey participants. During the pre-anesthesia phase, sur-
gery team participation in SSC occurred at a frequency
of 83%, which included various members of the surgery
team including assistant surgeon or other surgeons not
directly involved in the operation or patient’s care. The
operating surgeon was reported to participate 10.7% of
the time during this phase. When prompted, 81.5% of
study participants stated the surgery team should be in-
volved in the pre-anesthesia SSC because they know the
patient best. Study participants also reported high rate
of list item omissions during pre-anesthesia SSC imple-
mentation, reporting an omission frequency of 39.0% or
absence of pre-anesthesia SSC phase altogether at 9.1%
with remaining 51.9% of participants endorsing careful
verification of SSC items (Figure 2).

There was a significant difference between participa-
tion in the pre-operative SSC before incision and before
anesthesia induction (P < 0.05) (Figure 3). Omissions of
the checklist items during pre-operative SSC occurred at
a frequency similar to the pre-anesthesia phase: 39.0%
versus before incision 36.4%, which was not a signifi-
cant difference.
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Anesthesiologist
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Figure 1: Self-reported professional distributions of participants.
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Figure 2: List item omissions during pre-anesthesia SSC implementation.
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Figure 3: Participation in the pre-operative SSC before incision and before anesthesia induction (P < 0.05).

No Participation

Critical information was often omitted during both
phases of SSC: Key information regarding the surgery
communicated by the surgery team was routinely pro-
vided only 18.2% of the time during the surgical time
out and a similar frequency of 18.8% by the anesthe-
sia team regarding patient-specific concerns during

the anesthesia time out was routinely performed. The
survey also assessed for critical information regarding
material preparation, disinfection and preparedness
of instrumentation by the nursing staff which was rou-
tinely performed at a frequency of 64%. However, this
step was not a part of hospital policy at 10.4% of partic-
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ipant home institutions. Identification of intraoperative
antibiotics occurred with 73.5% frequency during SSC
where 5.4% of hospitals did not institute this step sug-
gesting that the remaining 21.1% of participants do not
discuss intraoperative antibiotic use during SSC despite
institutional policy.

Omission-free end-of-case checklists were per-
formed with a frequency of 44%, if performed at all.
This step was not part of institutional policy according
to 18.9% of participants. The remaining 36.9% of partic-
ipants reported routine performance of end-of-case SSC
which included list-item omissions.

When assessing for level of motivation during overall
checklist participation, 37.2% of participants describe OR
team attitude as “checked in a hurry” and 6.6% “checked
with insufficient understanding of patient’s condition”.
The remaining 56.2% of participants describe team
participation as “careful when performing verification
checks”. Even though respondents perceive surgeons as
most familiar with the patient, surgeons led checklists
at a frequency of 5.3%, deferring to anesthesiology 59%
or OR nurse 36% of the time. Participants claimed the

main difficulty in performing SSC was due to time-con-
suming and laborious nature of task (46.4%). Other rea-
sons included participants did not know the checklist
steps (15.2%), checklist was not suitable for respective
procedure (14.0%), verification perceived as having little
significance (7.8%) or other unspecified reasons (16.8%)
(Figure 4). Overall, the anesthesia team was reported to
lead the SSC with highest frequency at 58.9% followed
by the OR nurse staff at 35.7% and surgery team at 5.3%
(Figure 5). 39.8% of respondents believed the surgery
team would be the best leader during SSC implementa-
tion whereas 45.0% thought the anesthesia team is best
leader for SSC implementation, followed by OR nursing
team at 15.2%. When asked “if you or your family were
going to undergo surgery, would you like your surgi-
cal team to perform SSC?” the overwhelming majority
of respondents said yes (98.3%). 94.3% of participants
believed the practice of SSC does reduce complications
related to the surgery and administration of anesthesia
and improves overall patient safety.

Discussion

Despite a growing volume of evidence associating

Other

Verification is oflittle significance

The checklist is not suitable for such operations

Do not know the checklist

Time-consuming and laborious

0.0%

46.3%

I
40.0%

10.0% 20.0% 30.0% 50.0%

Figure 4: Assessing for level of motivation during overall checklist participation.

Anesthesiologist or
CRNA
58.9%

ORnurse
35.7%
OR:Operation Room
Surgeon CRNA:Certified Registered
5.3% Nurse Anesthetist

Figure 5: Frequency of the teams that lead the SSC.
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improved outcomes with WHO SSC implementation,
paucity of data remains regarding the quality of SSC im-
plementation and may present as a potential institution-
al quality improvement initiative. Our survey displayed
the current status of the ten year SSC implementation in
china and the primary descriptive data was already par-
tially published [12]. After statistical analysis we identi-
fied a number of areas of potential improvement when
performing the WHO SSC. We found that despite 93.4%
pre-anesthesia SSC participation, participation signifi-
cantly declined to 78.2% for the pre-operative SSC and
80.9% for end-of-case SSC. According to participants,
the decreased participation in SSC was attributed to
time consuming and laborious nature of the task, unfa-
miliarity with the task, checklist format being impracti-
cal for respective operations or verification perceived as
having little significance. These perceptions differ from
previously discussed barriers in the literature includ-
ing unfamiliarity and embarrassment, hierarchy in the
operating theatre creating difficulties for nursing staff
when leading, timing of checks, duplication of checks
and irrelevant checklist items [13] thereby identifying
new pitfalls to modern SSC implementation that can be
addressed at the institutional level.

Level of quality in SSC implementation remains a
source of improvement. One multicenter prospective
trial conducted at 5 English hospitals evaluated level of
completeness when performing checklist items during
“time out” and “sign out” tasks and found absent team
members in 40% of cases and failure to focus on checks
with > 70% frequency as well as complete omission
of sign out step in 39% of cases. They also concluded
checklist performance was best when led by the surgery
team [14]. Another UK study identified barriers to opti-
mal implementation: Unfamiliarity and embarrassment,
hierarchy in the operating theatre creating difficulties
for nursing staff when leading, timing of checks, du-
plication of checks and irrelevant checklist items [13].
Further investigations identified other barriers includ-
ing participation of only a few members of the surgical
team, restricted communication due to time constraints
and hierarchical culture inhibiting open line of commu-
nication between surgeons and anesthetists and even-
tually OR staff normalized performance of abbreviated
time out procedures [15]. A Swiss study demonstrated
poor adherence to checklist items where only 13% of
time outs and 3% of sign outs were properly checked
[16].

Even when the SSC was performed, it was not with-
out error. When performing the pre-anesthesia, pre-op-
erative and end-of-case SSC, participants reported list
item omission frequencies occurring at 36.4%, 39.0%
and 36.9% respectively. Such errors included critical
omissions such as key information regarding the surgery
provided by the surgery team as well as key patient-spe-
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cific concerns prior to induction of anesthesia in addi-
tion to information regarding material preparation,
disinfection and instrument preparedness. This implies
all three professions (surgery, anesthesia and nursing)
contribute to lapses in SSC performance. Furthermore,
excluding intraoperative antibiotics form the checklist
occurred at a high frequency of 26.5%. This implies that
antibiotics were administered at the risk of being incor-
rect dose, class, route or not administered at all for over
25% of all cases and may be a source of improving sur-
gical site infection rates with improved SSC implemen-
tation. The OR team should be distinctly aware of the
disadvantages of a poorly executed checklist. Misuse of
checklist can lead to a false sense of security [17]. For
example a non-participating surgeon may falsely assure
the information is correct to OR staff and thus forego
additional safety check measures in moments of uncer-
tainty. Interestingly, survey participants felt the surgery
team was most suitable for leading SSC as they were as-
sumed to be most familiar with the patient, a sentiment
corresponding with previous surveys [15]. Despite this
sentiment, we have found that the level of leadership
by the surgery team was limited, occurring at a frequen-
cy of 5.3% overall. This may present as a second major
source of improved SSC performance as well as post-
operative outcomes. However, this assumption is based
on the subjective nature of perceived role of surgery
team within the overall patient care process as they are
intimately involved in the preoperative, intraoperative
and postoperative phases of care.

Some authors have developed factors of successful
checklist implementation: Adequate training and learn-
ing material, enthusiasm from leadership, cultivate lo-
cal champions, clarify role of each professional group,
enact regular internal audits, incorporate measure-
ments of effectiveness and support local adaptations
but discourage over simplification [15]. Combining the
data from this survey, strengthening the education and
training of surgical safety checklist, and increasing the
understanding of the verification system, may help in-
crease compliance with checklist implementation.

There are several limitations of the study. This sam-
ple population was selected with the goal of capturing
experiences from each member of the multidisciplinary
OR team in attempt to generalize SSC participation
among institutional affiliates. By definition, this is a
cross-sectional study as the samples were drawn from
the relevant population and studied in a single unit of
time for each participant. As such, this study describes
only the characteristics of the cohort at one moment
in time due to lack of ability to analyze beyond correla-
tions. Moreover, because the survey targeted members
of an anesthesia-specific social media platform, there
is an unquantifiable degree of selection bias present
in our results. Recall bias may also contribute to errors
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in our study. However, we assume the participants are
frequently involved in OR SSC implementation such that
the time interval between OR and survey participation
remains small enough to mitigate degree of recall bias.

Conclusion

High rates of pre-anesthesia participation are fol-
lowed by significant decrease in SSC participation during
both pre-operative and end-of-case SSC. A high rate of
list item omissions and lack of care during checklist per-
formance was reported despite widespread adoption of
the WHO SSC as standard of care among participants.
This observational study identifies major gaps in prop-
er implementation of the WHO SSC and has identified
weaknesses which can be addressed at the intuitional
level with the objective of continued improvement in
perioperative patient safety.
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