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Introduction: The use of a surgical safety checklist is recommended by the World Health
Organization and is associated with advantages: improved commmunication and reduced
complications and mortality. Adapting checklists to the environment in which they are used
improves their efficiency, but their implementation can be challenging. The aim of this study
was to develop and implement a perianesthetic safety checklist for a small animal hospital.

Materials and methods: A panel of eight anesthesia diplomates and seven residents
and doctoral students were gathered. The Delphi method was used to generate a check-
list. The checklist was presented individually to each user by the primary investigator and
introduced into the clinical routine over a 5-week period. An interdisciplinary meeting
was then held, and the checklist was modified further. Six months after introduction, the
use of the checklist was directly observed during 69 anesthetic cases and a survey was
sent to the users. A second implementation was organized after formally presenting the
checkilist to the staff, designating the anesthesia clinical lead as the person responsible
for printing and controlling use of the checklist. A second evaluation was performed
3 months later (64 anesthetic cases).

Results: Using the Delphi process led to the creation of a checklist consisting of three
parts: “sign in” (before induction of anesthesia), “time out” (before the beginning of the
procedure), “sign out” (at the end of the procedure). At the first assessment, the checklist
was printed and used in 32% of cases and not printed in 41% of cases. Response rate
of the survey was fair (19/32 surveys): 14/19 users thought the checklist contributed to
improving communication; 15/19 reported improved safety and better management of
the animals; 9/19 users avoided mistakes (77 % would have omitted the administration of
antimicrobial prophylaxis); 10/19 thought it was time consuming. At the second assess-
ment, the checklist was used in 45% of cases (printed but not used in 55%). The use of
the sign-out section of the checklist was significantly improved.

Conclusion and clinical relevance: This study illustrates an innovative use of the Delphi
method to create a safety checklist. Challenges associated with implementation are
reported.
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INTRODUCTION

Safety checklists are designed to help prevent human errors in
complex and high intensity working environments (1). The use
of perioperative checklists was shown to reduce mortality and
complication rates (2), improve communication and perception
of safety in human hospital anesthesia teams (3), and reduce the
incidence and severity of complications in veterinary settings (4).

Although a valid anesthesia checklist has been made avail-
able by the Association of Veterinary Anaesthetists (AVA),' no
checklist is universal because critical steps might differ from one
institution to another. The AVA checklist does not address the
specific safety issues of a large referral practice and therefore, the
checklist should be adapted (5, 6).

The Delphi method was first developed by Dalkey and Helmer
to obtain a reliable opinion consensus on specific topics (7) by
gathering a group of experts to answer questions in three or more
rounds. The method was designed to provide consensus in situ-
ations where there is conflicting scientific evidence or disagree-
ments (8). Initially, the organizing team collects key questions on
the topic of interest and selects suitable experts. In the first round,
the experts are invited to express their opinion or to answer spe-
cific questions. These opinions or answers are grouped under a
limited number of statements. In the second round, each expert
ranks the statements in order of importance. Rankings are then
summarized. In the third round, after considering the group’s
response, the experts re-rank each statement and can change their
initial ranking. The re-rankings are summarized, and the degree
of consensus is assessed. If the degree of consensus is acceptable,
the process ceases, if not, the third round is repeated until consen-
sus is achieved. The Delphi method has been used by Tscholl et al.
to generate a perianesthetic checklist in a human hospital (3).
Applying the Delphi method to develop a perianesthetic checklist
for a veterinary teaching hospital might represent an efficient way
to obtain an accurate and robust instrument within a short time
frame.

Once developed for a specific environment, a safety checklist
has to be integrated into the daily clinical routine. This challeng-
ing step needs to be planned carefully, as it demands time and
commitment from the entire team (5, 6).

The aims of the present study were: (i) to develop a veterinary
perianesthetic safety checklist using the Delphi method; (ii) to
plan and subsequently evaluate the implementation of this instru-
ment in the clinical routine of a small animal teaching hospital.

MATERIALS AND METHODS

All veterinary anesthesiologists of the Vetsuisse Faculty (University
of Bern and Zurich) were invited via email to participate in a
specialist meeting. The meeting was scheduled for the day that
allowed the highest number of participants. The veterinary
perianesthetic safety checklist was designed using the World
Health Organization (WHO) surgical safety checklist (9) as a

'https://ava.eu.com/wp-content/uploads/2015/11/AVA-Anaesthetic-Safety-
Checklist-FINAL-UK-WEB-copy-2.pdf (Accessed: March 22, 2018).

model. Three main sections were envisaged: “sign in” (before
induction of anesthesia), “time out” (before the beginning of the
procedure), and “sign out” (at the end of the procedure). The goal
of the meeting was for the experts to agree on a limited number of
items to include in each section of the checklist using the Delphi
method. The checklist agreed upon at the completion of the third
round, was proposed for clinical use in the small animal teaching
hospital of the University of Bern.

This first version of the checklist was introduced over a
5-week period and the main investigator (GM) was available to
assist users individually. At the end of this period, an evaluation
form was distributed to all checklist users (anesthesia clinicians,
residents, technicians) and an interdisciplinary meeting was held
that included the checklist users and the surgery team. Based
on the feedback, a final version of the checklist was created. It
was made available in the anesthesia induction area and users
were informed orally about the availability of the new checklist.
The checklist remained with the animal, kept by the anesthetist
together with the anesthesia record throughout the procedure.

Six months later, a 17 question online survey® (Data Sheet S1
in Supplementary Material) was sent per email to the anesthetists
and the surgeons of the small animal hospital on clinics or having
recently used the checklist (32 persons including veterinarians
and technicians). It was created using an adaptation of the Safety
Attitude Questionnaire (SAQ), an instrument developed to meas-
ure perceptions and attitudes in safety-related domains in health
care (10), to assess the opinion of the checklist users.

Additionally, during a 3-week period, the main investiga-
tor (Gwennaélle Menoud) observed the use of the checklist in
clinical cases using a standard evaluation form (Data Sheet S2
in Supplementary Material). The observation started with the
first surgical case of the day and continued according to the daily
schedule in order to follow the highest possible number of cases;
therefore, case selection was random. The main investigator veri-
fied the use of the checklist and noted when items on the checklist
were discussed, but not recorded. In addition, she recorded the
identity of the checklist user and surgical team, any reluctance to
discuss the checklist, and the duration of the “time-out.”

Based on the results of the online survey and direct observa-
tions, a second implementation phase was deemed necessary. It
was decided that the lead anesthesia clinician (one person per
day) would be responsible for printing the checklist and ensuring
that all staff members would use it. All lead anesthesia clinicians
were informed via email and during the monthly team meeting.
Furthermore, the entire staff of the small animal teaching hospital
(clinicians, residents, interns, students, technicians) were invited
to a formal oral presentation illustrating the background, useful-
ness, and correct use of the checklist (including demonstration
videos). The pitfalls and causes of failed implementation were
discussed to raise user awareness. Three months later, a second
evaluation was conducted over 3 weeks, by the main investigator,
using the same methodology as previously described. Figure 1
illustrates the time line of development and implementation of
this safety checklist.

*https://www.google.com/forms (Accessed: March 22, 2018).
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FIGURE 1 | Time line of development, implementation, and evaluation of a perianesthetic safety checklist in the Small Animal Teaching hospital of the University of
Bern. The checklist was created in an expert meeting using the Delphi method. The checklist was introduced in the clinics over a 5-week period. After introduction,
a survey among the users was made and a multidisciplinary meeting was held, allowing the checklist to be adjusted to practice. Six months later, an evaluation of
the use of the checklist was performed over a 3-week period. The tool was implemented a second time following oral introduction of the tool to the team and the
designation of a responsible person. A second evaluation was performed 3 months later.

Evaluation 1 Evaluation |

(3 months) I

(3 weeks) (3 weeks)

Second
implementation

- Official presentation to the
entire hospital (seminar)

- Designation of anaesthesia
clinicians responsible for
printing of the checklist and use
by operators

Descriptive statistics were used to summarize the data and
a Chi-square test was used to compare checklist use before and
after the second implementation phase. SigmaPlot for Windows
version 10.0 (Systat Software Inc., San Jose, CA, USA) was used
for the analysis and statistical significance was set at p < 0.05.

RESULTS

The first expert meeting took place on 22/01/2016 at the University
of Bern. A panel of eight diplomates of the European or American
College of Veterinary Anesthesia and Analgesia (ECVAA/
ACVAA) and seven residents and doctoral students from the
veterinary anesthesia sections of the Universities of Bern and
Zurich (Switzerland) were gathered.

A first version of the perianesthetic safety checklist was
successfully generated using the Delphi method. The two
items retained in the “sign in” part of the checklist were:
(i) the verification of the animal’s identity and (ii) the respon-
sible veterinarian. The panel agreed that it was the responsible
veterinarian’s responsibility to (i) remain available throughout
the procedure and (ii) ensure that the owner gave informed
consent for general anesthesia before the procedure so these
items did not need to be checked. Four points were highlighted
by the Delphi method as equally important in the “time out” sec-
tion: (i) the introduction of all persons present in the operating
room, (ii) the confirmation of the animal’s identity, (iii) a clear
discussion between the anesthetists and surgeons regarding
possible complications; and (iv) the verification of administra-
tion of appropriate antimicrobial prophylaxis. In the “sign out”
section, two items were retained: (i) the postoperative plan and
(ii) the recovery organization. The palpation and emptying of
the urinary bladder was considered an important complemen-
tary item and was, therefore, included in the checklist, because
it was often forgotten and important for the animal’s comfort.
Following the Delphi, it appeared that the most salient safety
issues in our hospital were associated with the suboptimal com-
munication between anesthesia and surgery teams at key time
points. This is why, from this step on, the surgery team was
present for every decision.

Following the 5-week introduction phase, evaluations were
collected. A multidisciplinary meeting including eight surgeons
and nine anesthetists, who had used the checklist, contributed to
its further adjustment. Elements added to the “time out” section
were (i) the display of preoperative radiographs, (ii) the adminis-
tration of eyedrops, and (iii) the number of swabs available. In the
“sign out” section, the swab count was added. The final version of
the perianesthetic safety checklist is presented in Figure 2.

The response rate to the online survey regarding the final
checklist version was fair (19/32 respondents). On a scale from
1 (yes) to 5 (no), 14/19 users thought the checklist contributed
to improved communication between surgeons and anesthetists
(nine gave a score of 1, five a score of 2); 14/19 reported improved
safety and management of the animals (seven respondents scored
1 and seven scored 2); nine users avoided mistakes because of the
checklist (all would have omitted the administration of antimi-
crobial prophylaxis); and 10/19 respondents thought it was time
consuming (six respondents scored 1 and four scored 2). Eight
users answered the optional section question “Is the checklist
used? If not, why?” (possibility to add multiple comments in
the option “other”). Three users reported to have no time; one
user reported that the checklist was not useful; and one user
was unaware of its existence. Two users complained about the
unavailability of printed checklists. One user did not use it for
short and simple cases. Two users reported they forgot about it in
emergency situations.

During the first 3-week evaluation period, direct observa-
tions were carried out on 69 anesthetic cases (37/69 were cases
undergoing surgery). There were a total of 211 small animals that
underwent general anesthesia during that period. The checklist
was used in 22/69 (32%) cases, not printed in 28/69 (41%) cases,
and printed but not used in 19/69 (27%) cases. The “sign in,” “time
out,” and “sign out” sections were filled out in 14/69 (20%), 32/69
(46%), and 10/69 (14%) cases, respectively. Of the 32 cases in
which the “time out” was discussed, 14/32 (44%) were discussed
but not written down on the form, whereas 18/32 (56%) were
both discussed and recorded. Information exchange during the
“time out” was minimal (less than five items discussed) in 2/32
(6%) cases, moderate (between 5 and 8 items discussed) in 17/32
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FIGURE 2 | Perianesthetic safety checklist from the small animal teaching hospital of the University of Bern, created in expert meetings using the Delphi method and

adapted after a 5-week introduction period and a multidisciplinary meeting.

(53%) cases and satisfactory (>8 items discussed) in 13/32 (41%)
cases. The average duration of the “time out” was 25 s.

During direct observation of the second implementation, 64
anesthetic cases were assessed (30/64 were followed by surgery).
There were a total of 195 small animals that underwent general
anesthesia during that period. The checklist was printed in all
cases and used in 29/64 (45%) cases. Overall, the “sign in,” the
“time out,” and the “sign out” were discussed in 17/64 (27%),29/64
(45%), and 16/64 (25%) cases, respectively. When anesthesia was
followed by surgery, the “sign in,” “time out,” and “sign out” were
filled out in 17/30 (57%), 29/30 (97%), and 16/30 (53%), respec-
tively. Of the 29 cases in which the “time out” was discussed, 1/29
(3%) was discussed but not written on the form, whereas 28/29
(97%) were also written down. Information exchange during the
“time out” was minimal in 2/30 (7%) cases, moderate in 3/30
(10%) cases, and satisfactory in 25/30 (83%) cases. The average
duration of the “time out” was 16 s.

The checklist was printed more after the second implementa-
tion (p = 0.001). There was no difference in its overall use after
the second implementation (p = 0.158), but the “time out” was
recorded more (p = 0.001). The use of the “sign out” section
improved after the second implementation (p = 0.047).

DISCUSSION

The Delphi method allowed efficient selection of the items to
include in the first version of the perianesthetic safety checklist.
Indeed, only minor adjustments were necessary to finalize the
checklist, once clinical experience had been gathered. Conversely,
the introduction of the checklist into the clinical routine was
difficult despite the planned implementation. Multiple interven-
tions were required to optimize it. Communication did improve
and this was verified by the observation that the “time out” was
performed in almost all cases after the second implementation;
information exchange was also efficient (more items discussed in
a shorter time). Furthermore, based on user feedback, it is likely
that the checklist contributed to more regular administration of
antimicrobial prophylaxis but the general impact on periopera-
tive safety could not be evaluated.

Checklists should be adapted to the setting in which they
are used in Ref. (1, 11). We developed our checklist on the
model of the WHO surgical safety checklist, which has proven
its efficacy in increasing safety in human care (2), and kept its
general tripartite structure. The Delphi method has already
been proposed as a suitable method in development of a
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perianesthetic safety checklist in a human hospital (3), but a
multidisciplinary meeting was necessary to adapt it further to
our setting. The final version of the checklist is short, straight-
forward, and comprehensive. These properties are supposed to
facilitate integration into the hospital’s routine (12) and reflect
steps identified as critical to perianesthetic safety in the clinical
routine.

The first implementation of the checklist was not successful
in terms of compliance. Several reasons were identified: (i) the
lack of a responsible person for the checklist; (ii) the frequent
lack of printed copies of the checklist; and (iii) the use of the
checklist for all anesthesia cases despite a design best suited
for surgical procedures. These reasons probably contributed
to the fact that users did not feel involved. A first important
change, at the second implementation, consisted of designating
responsible people for the printing and the distribution of the
checklist. Defining rules and responsibilities were found to be
essential in this context (13). Conley et al. mention that it is
important to explain to the team members the aim and the use
of the checklist before they start using it (13). If an implementa-
tion is imposed without introduction, it can be interpreted as
constraint and restriction on the freedom of practice (14). If
users are not aware of the checklist’s benefits and appropriate
way of use, they might be uninterested or frustrated (13). In
fact, half of the first survey respondents complained that the
checklist was time consuming, when in fact time lost during the
“time out” discussion was reasonable (25 s). It is likely that the
initial introduction of the tool to the entire staff was not efficient
enough to be taken seriously in our hospital. Our intention was
to correct this with a formal oral presentation to the entire staff.
In a normal working day in our small animal hospital, “on” staff
includes approximately 20 veterinarians, 25 technicians, and
5-15 final year students (the entire staff being double this); all
were invited to the presentation.

Different strategies have been proposed to improve staff
member compliance including improved visibility of the checklist
such as hanging posters in the operating rooms (14) or adding
pink “time out” flyers to the sterile packs (14). Other advertising
methods could also be considered such as announcements in
the hospital newsletter and website, emails, or the display of the
checKklist as a screen saver. To date, we have not yet decided our
next measures.

The timely administration of prophylactic antibiotics was
shown to increase with the use of a safety checklist in some
studies (15). The results of our survey show that many respond-
ents had remembered to administer the antimicrobials thanks
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