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Abstract
Introduction: To evaluate the long-term (5 years) effects of perioperative briefing and debriefing on team climate. We explored
the barriers and facilitators of the performance of perioperative briefing and debriefing to explain its effects on team climate and
to make recommendations for further improvement of surgical safety tools. Methods: A mixed-method evaluation study was
carried out among surgical staff at a tertiary care university hospital with 593-bed capacity in the Netherlands. Thirteen surgical
teams were included. Team climate inventory and a standardised evaluation questionnaire were used to measure team climate
(primary outcome) and experiences with perioperative briefing and debriefing (secondary outcome), respectively. Thirteen
surgical team members participated in a semi-structured interview to explore barriers and facilitators of the performance of
perioperative briefing and debriefing. Results: The dimension ‘participative safety’ increased significantly 5 years after the
implementation of perioperative briefing and debriefing (p = 0.02 (95% confidence interval 1.18–9.25)). Perioperative briefing
and debriefing was considered a useful method for improving and sustaining participative safety and cooperation within surgical
teams. The positive aspects of briefing were that shared agreements made at the start of the day and that briefing enabled
participants to work as a team. Participants were less satisfied regarding debriefing, mostly due to the lack of a sense of
urgency and a lack of a safe culture for feedback. Briefing and debriefing had less influence on efficiency. Conclusions: Although
perioperative briefing and debriefing improves participative safety, the intervention will become more effective for maintaining
team climate when teams are complete, irrelevant questions are substituted by customised ones and when there is a safer culture
for feedback.

What’s already known about this topic?
• The operation room is a high-risk environment where adverse events are likely to happen.
• Good team climate in surgical teams is required to provide safe care.
• Perioperative briefing and debriefing affect team climate positively.
What does this article add?
• Perioperative briefing and debriefing are considered a useful method for improving and sustaining
participative safety and cooperation within surgical teams.
• We make recommendations for further improvement of perioperative briefing and debriefing.
Introduction
The operating room (OR) is a high-risk environment where adverse events are likely to happen.1 Adequate
surgical care depends not only on technical skills but also on non-technical skills such as effective teamwork
and communication among healthcare professionals.2 The surgical team comprises many different disciplines
(e.g. surgical team and anaesthesiology team); collaboration between these disciplines requires thorough
1
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coordination, planning and cooperation.3 Every team member is responsible for delivering the best possible
care, yet at the same time each one team member has a different task in the shared OR. Given that
improving team-working ability is associated with reduced technical errors, enhancing team performance
and team-working ability in the OR should lead to increased patient safety.4 5
Several interventions have been introduced in an attempt to address adverse events due to technical and
non-technical errors in the OR, such as surgical checklists (e.g. time-out and sign-out) and crew resource
management.6-8 Over the last few years, studies have shown that these interventions reduce communication
failures and adverse events such as wrong-site surgery (time-out).6-8 The OR remains an increasingly complex
environment. Globally, 16.8% of the patients undergoing elective surgery develop one or more postoperative
complications and 0.5% die as a result of complications.9 The majority of in-hospital adverse events (39.6%)
were related to surgery.10 A study of 19 Dutch hospitals showed that 3.1% of patients experienced potentially
preventable harm.11 Surgical departments were significantly more involved in potentially preventable harm
to patients than non-surgical departments.11
Surgical briefings have contributed in particular to team-working ability and the teamwork-related sociocultural aspects that checklists do not address.12 Briefings aim at sharing information and opening up
communication. Exchanging information clarifies expectations and creates shared mental models, which will
reduce ambiguity and clarify everyone’s role in the team.13 Debriefings provide an opportunity to review the
operative events and findings as well as to communicate postoperative plans. It aims at fostering learner performance, the ability to correct errors, clinical reasoning through reflection and (peer) feedback.14 15 On top
of that, Leong et al. 16 show that perioperative briefing and debriefing also affect team climate positively.16
While it is generally known that these types of interventions have a positive effect on patient safety outcomes
and teamwork, the long-term effects are relatively undiscovered.16 Moreover, there remains resistance from
surgical staff towards perioperative briefing and debriefing.17 For example, they often complain about the
administrative burden of patient safety interventions. Physicians spend, on average, 1.7 hours per day to
non-patient-related administrative work, which accounts for approximately one-sixth of their total working
hours.18 Additionally, physicians express mixed attitudes towards the utility of such methods in reducing
morbidity and mortality. It is hard to quantify the effects of perioperative briefing and debriefing on patient
safety outcomes.19 Moreover, standardised methods for perioperative briefing and debriefing are lacking and
the methods are rarely evaluated.2
Therefore, the aim of the present study was to evaluate the long-term (5 years) effects of perioperative
briefing and debriefing on team climate. In addition, we explored the experiences and the barriers and
facilitators of the performance of perioperative briefing and debriefing to explain the found effects and to
make recommendations for further improvement of such surgical safety tools.
Methods
Study design, population and measurements
In a mixed-method study, we aimed to evaluate the long-term (5 years) effects of perioperative briefing and
debriefing on team climate. The study was carried out among surgical staff members at a tertiary care
university hospital with 593-bed capacity in the Netherlands.16
We included eight surgical teams: cardiothoracic surgery (CTS), general surgery (GS), ear-nose-throat
surgery (ENT)/oral and maxillofacial surgery (OMF), orthopaedic surgery (ORTHO), neurosurgery
(NES)/plastic surgery (PLS), eye surgery (EYS), urology (URO) and obstetrics/gynaecology (OB/GYN).
These surgical teams represent the entire operating theatre. The surgical teams are mostly consistent during the day and consist of the following staff: surgeon, surgical resident, fellow surgeon, anaesthesiologist,
anaesthesiology resident, OR assistant and anaesthetic assistant.
Perioperative briefing and debriefing
In 2019, perioperative briefing and debriefing were integrated in the eight surgical teams above after stepped
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wedge implementation in 2014.16 Both briefing and debriefing have now become a standard element of the surgical care process and are carried out alongside the time-out and sign-out procedures. Perioperativebriefing
is a surgical team activity that takes place before the first patient arrives in the OR. The aim is to share
essential information for that day, stimulate mutual support for specific day tasks and to resolve expected
technical or logistical problems immediately. Perioperative debriefing is also a surgical team activity, but
takes place at the end of the surgical programme. During postoperative debriefing, the team evaluates both
the positives as well as the problematic issues of the day. Postoperative debriefing is aimed at identifying the
lessons learnt shortly after surgery for improving team performance and the operative processes. All surgical
team members are expected to participate in both briefing and debriefing. To structure and standardise
perioperative briefing and debriefing, a ‘briefing card’ is used (Appendix 1). The OR assistant mostly guides
these processes.16
Data collection
A mixed-method approach was used to gain insight into the association between perioperative briefing /
debriefing and team climate: 1) two surveys: one to measure team climate, the other to evaluate experiences
with perioperative briefing and debriefing of the surgical teams, and 2) semi-structured interviews to explore
the barriers and facilitators of the performance of perioperative briefing and debriefing.
Team Climate Inventory
We used the Team Climate Inventory (TCI) to measure team climate in the included surgical teams. The
TCI is developed by Anderson and West and is a widely used validated survey.20-23 A 5-point Likert scale was
used, ranging from 1 (‘disagree strongly’) to 5 (‘agree strongly’). The TCI measures team climate based on
four climate dimensions essential for successfully implementing innovations such as perioperative briefing and
debriefing: 1) participative safety, 2) support for innovation, 3) vision, and 4) task orientation. Participative
safety acknowledges that trust is essential for members’ involvement, which is especially important for the
successful performance of perioperative briefing and debriefing. Detailed information on the TCI is described
elsewhere.20 24 25 The TCI was conducted in 2014 (4 months after the implementation of perioperative briefing
and debriefing), 2016 (2.5 years after implementation) and in 2019 (5 years after implementation).
Standardised evaluation questionnaire
We used a short standardised evaluation questionnaire to evaluate team members’ experiences with perioperative briefing and debriefing. All members of the eight surgical teams received this questionnaire together
with the TCI. Questions were presented as statements and covered the topics ‘cooperation within the surgical team’ and ‘work efficiency’. We used a 5-point Likert scale ranging from 1 (‘disagree strongly’) to 5
(‘agree strongly’) with the statements. Participants were also given the opportunity to report the perceived
strengths and limitations of briefing and debriefing.16
Semi-structured interviews
For a more in-depth understanding of experiences with perioperative briefing and debriefing and the impact
on team climate, a trained and experienced researcher (M.S.) conducted 13 semi-structured interviews (face
to face) at the workplace. The interviews lasted approximately 45 minutes and were audiotaped. We
developed an interview topic guide (Appendix 2) partly based on the results of the short standardised
evaluation questionnaire. After evaluating two interviews, the interview topics were: 1) perceived influence
of perioperative briefing and debriefing on team climate, 2) experiences with perioperative briefing and
debriefing, 3) perceived barriers and facilitators on the performance of perioperative briefing and debriefing
and 4) recommendations for improvement. We also collected relevant interviewee characteristics (job function
and years of experience in current job function).
The interviews took place between June 2019 and November 2019. We used purposive sampling to ensure
a representative sample of interviewees in terms of job function and years of experience. Variation in job
function (surgeon, surgical resident, anaesthesiologist, anaesthesiology resident, OR assistant and anaesthetic
assistant) and surgical team were taken into account to create a diverse sample. The interviewees were
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informed about the aim of the study by e-mail and provided written informed consent at the start of the
interview. In total, 17 surgical team members were approached to participate in an interview. Three team
members did not respond in spite of a reminder e-mail and two team members wanted to participate but
were unable to find a time for the interview. One team member who had not been approached by e-mail
decided to participate together with his colleague at the time of his colleague’s interview. A total of 13
surgical team members were included in the semi-structured interviews.
Data analyses
Before data analyses, the data were checked to identify out-of-range answers, inconsistent responses and
missing data. There were no missing data in 2014 and 2016; in 2019, we excluded two respondents due to
missing values. We calculated the response rates of the TCI and evaluation questionnaire.
Team climate
Scores per dimension were generated in percentages, with a higher value representing greater team climate
(range, 0–100%). Scores per subdimension depended on the number of questions related to that specific
subdimension. If, for example, the subdimension entailed three questions, the maximum score for that
subdimension was 3 × 5 (5-point Likert scale) = 15 points. The score was then calculated as: first dimension
score/15 × 100%. The dimension score is the mean of all according subdimension scores. The overall TCI
score comprises the mean scores of all four dimensions. A linear mixed model was used to measure changes
in the TCI scores in 2016 and 2019 compared with 2014 (baseline). We adjusted for clustering of surgical
teams. If this model provided no fit of the data, we omitted the random effect for teams. A p-value of [?]0.05
was regarded as statistically significant. The statistical software IBM SPSS V.25 was used for all statistical
analyses and data processing.
Experiences with perioperative briefing and debriefing
The surgical team members’ experiences were assessed using descriptive statistics. Respondents were regarded as having a ‘positive’ experience to perioperative briefing and debriefing if they (strongly) agreed
with the question ([?]4 on the 5-point Likert scale). We tabulated the perceived strengths and limitations of
perioperative briefing and debriefing and counted the most frequently mentioned strengths and limitations.26
Perceived barriers and facilitators of perioperative briefing and debriefing
All audio recordings were transcribed verbatim according to a standardised format. Two researchers (M.S.
and M.H.-S.) analysed the first four interviews independently, discussed the analysis and developed a framework for coding (Appendix 3). The coding framework was based on Grol and Wensing’s implementation of
change model.27 One researcher (M.S.) coded thematically using the coding framework and applied open
coding to the transcriptions under the supervision of another researcher (M.H.-S.). The codes were tabulated
and described in categories with themes and illustrative quotes.
The interviews were thematically analysed using the qualitative data analysis software ATLAS.ti 8.4.20.28 29
Data collection and analyses of the interviews were performed according to the Consolidated criteria for
reporting qualitative studies (COREQ) checklist (Appendix 4).30
Results
Response rate and respondent characteristics
In 2014, the response for the TCI and of the evaluation questionnaire was 17.6% (121/687) and 17.7%
(123/695), respectively. In 2016, the response for both questionnaires was 28.6% (107/374), and in 2019
it was 25.0% (150/600). Approximately 50% of the respondents in 2014, 2016 and 2019 were surgeons
(including residents and fellows) (Appendix 5). Of the interviewees, the years of experience in the current
function were 2–32 years. Fifty-four percent of the interviewees were male. Detailed characteristics of the
interviewees are presented in Appendix 6.
Effects on team climate of surgical teams

4

Posted on Authorea 27 Jul 2020 — The copyright holder is the author/funder. All rights reserved. No reuse without permission. — https://doi.org/10.22541/au.159586910.04885386 — This a preprint and has not been peer reviewed. Data may be preliminary.

Nearly all TCI scores increased in 2016 and 2019 in comparison with 2014 (Table 1). Only the dimension
‘participative safety’ increased significantly 5 years after the implementation of perioperative briefing and
debriefing (p = 0.02) (5.21; 95% confidence interval (CI) 1.18–9.25). The respective p-values of the dimensions
‘support for innovation’, ‘vision’ and ‘task orientation’ were 0.25 (0.91; 95% CI -0.72 to 2.54), 0.93 (-0.07;
95% CI -1.77 to 1.6) and 0.96 (0.03; 95% CI -1.41 to 1.46).
Insert Table 1 Percentage TCI scores (SD) in 2014, 2016 and 2019 of the included surgical teams here Experiences of surgical team members with perioperative briefing and debriefing
In general, surgical team members were positive towards perioperative briefing and debriefing (Figure 1).
However, the percentages of (strong) agreement decreased for six of seven items from 2014 to 2019. In 2019,
81.1% of team members indicated that perioperative briefing and debriefing made agreements of the day
clear, 69.3% felt that the instrument enabled them to work as a team and 66% indicated that perioperative
briefing and debriefing ensured that they reminded each other about agreements. The lowest percentages
of (strong) agreement were for the items ‘less work to rectify agreements failed’ (33.3%), ‘start on time’
(35.9%) and ‘more pleasure in my work’ (49.7%), although the scores of the last two items improved slightly
in 2019 compared to that in 2016. Compared to 2014, only ‘start on time’ showed improvement in the score
for (strong) agreement.
Insert Figure 1 Experiences with perioperative briefing and debriefing in 2014 (N = 123), 2016 (N = 107)
and 2019 (N = 150) here The most prominent reported strengths of briefing and debriefing were related to discussing the course of the
day and the opportunity for giving feedback to improve their daily surgical work (Table 2). An important
limitation was that surgical teams are often incomplete during briefing and debriefing due to poor timing or
lack of sense of urgency.
Insert Table 2. Top three positive and negative experiences with perioperative briefing and debriefing in
2019 here Perceived barriers and facilitators on the performance of perioperative briefing and debriefing
In total, the interviewees brought up 25 barriers and facilitators: 14 barriers and 10 facilitators, of which
one was also a barrier (Table 3). Most barriers were related to debriefing (n = 10), and most facilitators
were related to briefing (n = 6). We divided the barriers and facilitators into four categories: innovation,
professional, social context and organisational context.
The barriers were mainly categorised into organisational (n = 6) and social context (n = 3). The prominent
organisational barriers were: lack of dedicated teams, incomplete team, no follow-up of learning goals and
lack of control of improvement actions. Barriers to briefing were related to innovation (n = 3), e.g. irrelevant
questions and lack of personal interest. The often mentioned professional-related barriers to debriefing were:
absence of a safe culture for (negative) feedback, lack of culture of accountability and lack of priority by
healthcare professionals.
Facilitators were related to all categories. The important facilitators for briefing were: the feeling that
discussing the surgical programme, including potential difficult situations, at the beginning of the day fosters
efficiency and helps maintain a good work flow. The important facilitators for debriefing were the opportunity
to give positive feedback and to discuss complications or concerns regarding surgery.
Insert Table 3 Perceived barriers and facilitators by the interviewees here Despite all the barriers, all interviewees acknowledged the added value of both briefing and debriefing and
their positive influence on team climate. None of the interviewees suggested that either briefing or debriefing
should be abolished. All interviewees provided suggestions for improvement (Table 4). Four were related
to debriefing only, three to briefing only and three to both briefing and debriefing. Most of the suggestions
(6/14) were related to innovation (e.g. timing and place, asking more specific and relevant questions), two
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were related to organisational factors (e.g. creating a reward system) and three to social context (e.g. more
attention to role models and constructive feedback).
According to the interviewees, giving constructive feedback is beneficial for team climate and professional
learning. However, they also acknowledged that they would rather not provide such feedback during debriefing with the whole team, despite the fact that this is a key element of debriefing. They would either ignore
it or try to discuss it face-to-face. Anaesthesiologists and surgeons should act as role models when giving
feedback within teams. The interviewees were unable to present solutions for creating a safer culture for
providing feedback.
Insert Table 4 Suggested improvements for perioperative briefings and debriefing by the interviewees here Discussion
This study shows that surgical team members confirmed that perioperative briefing and debriefing have a
significant influence on the participative safety of team climate 5 years after implementation. Surgical team
members agreed that briefing and debriefing should be maintained. Briefing clarifies agreements of the day
and ensures that team members remind each other of agreements. Furthermore, the instrument enables
them to work as a team. The long-term evaluation of surgical safety tools has been shown to be meaningful:
a number of barriers and facilitators were mentioned and can be used to improve the surgical safety tools.
Perioperative briefing and debriefing have less influence on efficiency. Surgical team members reported that
this intervention had less influence on work to rectify agreements, starting on time and work pleasure. The
team members explicitly mentioned that incomplete teams at both the start and end of the day prevented
both briefing and debriefing from being efficient. This is also in accordance with the lower scores of (strong)
agreement for the item ‘start on time’ in the evaluation questionnaire.
The team members expressed a more negative attitude towards debriefing compared to briefing, mainly due
to suboptimal performance. This can be attributed to the fact that team members do not see the added
value of debriefing due to the fact that the proposed improvement actions are barely implemented and
their experienced lack of safety for giving (constructive) feedback. This result is somewhat surprising given
the fact that the TCI scores for participative safety increased significantly in 2019 compared to baseline
(p < 0.05). This significant increase in participative safety means that team members feel safe sharing
information in their team. It seems that team members only feel safe sharing technical information rather
than personal issues. Another explanation could be that there is less culture of learning from the aspects
that did not work very well that day. The lack of a learning culture for improving patient safety in the
OR could also explain the result that overall team climate scores did not increase significantly 5 years after
implementation. Alternatively, the surgical team members do not sufficiently recognise what perioperative
briefing and debriefing have delivered and this has now become the new reality.
A number of the barriers of briefing and debriefing identified in this study were in accordance with Fruhen et
al. ,17 for example, incomplete staffing, negative attitudes towards debriefing and having different surgeons
throughout the day. However, the same study also mentioned that a lack of knowledge about briefings hindered performance.17 We did not find such a barrier, which shows that perioperative briefing and debriefing
are well-integrated in our hospital. A prominent barrier to debriefing we identified was the lack of safe culture for giving feedback. The interviewees mentioned that they did not feel comfortable giving (constructive)
feedback in the group. This is also in accordance with Nathwani et al .,31 who reported that surgical staff
members highly valued postoperative feedback but also mentioned barriers to giving postoperative feedback
such as lack of time and discomfort with giving feedback.31 These barriers were also mentioned by our
interviewees.
A strength of this study is that we measured the effect of perioperative briefing and debriefing 5 years after
implementation, and showed that even well-integrated patient safety intervention can be further improved.
Furthermore, we used a mixed-method approach, which included a validated questionnaire to study team
climate (the TCI),20 21 23 a short evaluation questionnaire survey16 and in-depth interviews to gain insight
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into experiences with perioperative (de)briefing. A mixed-method approach is particularly appropriate for
evaluating patient safety interventions.32 Combining the evaluation questionnaire and individual interviews
enhanced the reliability of the findings. The in-depth interviews contributed to the knowledge on resistance
towards perioperative (de)briefing and how this can be improved.28 29 33 34 The TCI is able to identify the
effects of interventions over time and has discrimination capacity.20 Another strength of our study is the
purposive sampling of interviewees in terms of job function and years of experience for maximising diversity.
Several limitations have to be taken into account. First, we included eight teams in 2019 versus five in both
2014 and 2016. The differences in the number of teams could have influenced the TCI scores. However, we
included the additional teams reflecting all surgical specialties because perioperative briefing and debriefing
were integrated in all surgical teams. Furthermore, we believe that the experiences of the added teams are
valuable for the understanding the performance of perioperative briefing and debriefing. Another limitation
is that we did not measure patient safety outcomes, e.g. adverse events. The relation between perioperative
briefing and debriefing and patients safety remains uncertain, and was beyond the scope of the present study.
We also did not include an outcome measure for efficiency, e.g. difference between planned and realised
operative time. The response rate of the TCI in 2019 was just 25%. This appears to be a low response rate;
however, low response rates among healthcare professionals are not uncommon.16 35 36 It remains unclear
whether non-responders have a highly different attitude towards team climate. Another point of uncertainty
is the fact that the interviewees were mostly positive towards perioperative briefing and debriefing. This
might have resulted in selection bias, as surgical staff members with negative attitudes towards this patient
safety intervention might have been unwilling to cooperate in the interview evaluation. A methodological
point of concern is the fact that we did not take into account possible unknown confounders, e.g. different
roles within the team and intermediate factors that could also have had an influence on the association
between perioperative briefing and debriefing and perceived participative safety of surgical teams. For
example, it might be assumed that a well-integrated briefing and debriefing structure increases expectation
management, which in turn influences team climate positively. After all, expectation management enables
team members to anticipate crucial moments during surgery. This could have influenced the TCI scores but
was beyond the scope of this study. Not all team members work in dedicated teams only, which renders the
TCI a less applicable questionnaire. This might have influenced the representativeness of the results. Finally,
we assume that, perioperative briefing and debriefing has more benefits on working as a team in a tertiary
care university hospital compared to a non-university hospital or an ambulatory surgery centre. In a tertiary
care university hospital more high-complex and low-frequent procedures are delivered which requires more
team coordination and cooperation. Besides, in a tertiary care university hospital, the team composition
continuously changes, whereas in a non-university hospital or an ambulatory surgery centre surgical teams
work together in more fixed teams.
Conclusions
Although surgical staff members are resistant towards patient safety interventions that are perceived as
administrative burdens, our study shows that perioperative briefing and debriefing, as a non-administrative
tool, are considered a useful method for improving and sustaining participative safety and cooperation within
surgical teams. It leads to more team working and clear daily work agreements. However, perioperative
briefing and debriefing will become more effective for maintaining team climate when teams are complete,
irrelevant questions are substituted by specific and customised ones, and when there is a safer culture for
feedback. Future studies could investigate if the intervention can be tailored to each surgical team or type of
surgical procedure, as we may imagine that a high-frequent, non-complex surgical procedure may not need
the same briefing and debriefing approach as a complex one. Evaluating surgical safety interventions 5 years
after implementation is still relevant and helps when tailoring surgical safety tools.
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Figure legends
Figure 1 Experiences with perioperative briefing and debriefing in 2014 (N = 123), 2016 (N
= 107) and 2019 (N = 150)
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