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EDITOR’S PERSPECTIVE

What We Already Know about This Topic

e Stress may be associated with impaired performance on cognitive
tasks

e Stress management training may lead to a reduced response to
stress

What This Article Tells Us That Is New

e Stress management training may improve performance among
trainees subjected to a stressful simulated clinical environment

A_ cute stress is associated with decreased performance
in complex cognitive tasks for health professionals.'
Stress management training has recently been proposed to

ABSTRACT

Background: High-fidelity simulation improves participant learning through
immersive participation in a stressful situation. Stress management training
might help participants to improve performance. The hypothesis of this work
was that Tactics to Optimize the Potential, a stress management program,
could improve resident performance during simulation.

Methods: Residents participating in high-fidelity simulation were ran-
domized into two parallel arms (Tactics to Optimize the Potential or control)
and actively participated in one scenario. Only residents from the Tactics to
Optimize the Potential group received specific training a few weeks before 9
simulation and a 5-min reactivation just before beginning the scenario. The §
primary endpoint was the overall performance during simulation measured as &
a composite score (from 0 to 100) combining a specific clinical score with two %
nontechnical scores (the Ottawa Global Rating Scale and the Team Emergency 2
Assessment Measure scores) rated for each resident by four blinded indepen-
dent investigators. Secondary endpoints included stress level, as assessed by
the Visual Analogue Scale during simulation.

Results: Of the 134 residents randomized, 128 were included in the
analysis. The overall performance (mean + SD) was higher in the Tactics to
Optimize the Potential group (59 + 10) as compared with controls ([54 + 10]
difference, 5 [95% Cl, 1 to 9]; P = 0.010; effect size, 0.50 [95% Cl, 0.16 to %
0.91]). After specific preparation, the median Visual Analogue Scale was 17% %
lower in the Tactics to Optimize the Potential group (52 [42 to 64]) i
control group (63 [50 to 73]; difference, —10 [95% Cl, =16 to —3]; P=0.005;
effect size, 0.44 [95% Cl, 0.26 to 0.59].
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Conclusions: Residents coping with simulated critical situations who have
been trained with Tactics to Optimize the Potential showed better overall per-
formance and a decrease in stress level during high-fidelity simulation. The
benefits of this stress management training may be explored in actual clinical
settings, where a 5-min Tactics to Optimize the Potential reactivation is feasi-
ble prior to delivering a specific intervention.

(AnestHEsIoLogy 2020; 133:198-211)

help healthcare practitioners who deal with stressful critical
events in their daily clinical practice. While reducing the
intensity of the stress reaction, which impedes individual
performance during a crisis, stress management training also
aims to reduce long-term stress-related effects such as sleep
disorders, burnout and depression syndrome.*? Despite
potential benefits, stress management training outcomes

The first results of this study were presented at the 2017, 2018, and 2019 annual meetings of the French Society of Anesthesiology and Critical Care Medicine (SFAR; Paris, France)
on September 23, 2017, September 29, 2018, and September 20, 2019, respectively, in Paris, France.
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have not yet been explored in healthcare providers dealing
with life-threatening situations. Furthermore, stress man-
agement training has not been formally incorporated in the
resident medical curriculum.

Tactics to Optimize the Potential has been developed for
managing preperformance stress in order to maintain optimal
cognitive abilities.* Tactics to Optimize the Potential is a set of
processes, mental strategies and cognitive toolboxes that opti-
mize psychocognitive, physiologic and behavioral resources
prior to an expected critical situation (appendix 1). These
coping strategies improve job performance and well-being.’
The use of Tactics to Optimize the Potential has recently been
expanded from military units to high-performance sports.®
As a stress management tool, it aims to increase overall per-
formance during a critical situation through a reduction in
individual stress reactions. Tactics to Optimize the Potential
may lead to more regulated sympathetic activity within the
amygdala and therefore allow for better emotional control.”
High-fidelity simulation has been formally implemented in
the curriculum for residents in anesthesia and intensive care
in order to improve their performance in critical clinical sit-
uations.*” Simulation provides opportunities for residents to
actively develop their technical and nontechnical skills, which
are required during realistic critical scenarios.'” Although
high-fidelity simulation allows for performance improvement,
the high stress level induced by simulation scenarios impacts
technical and nontechnical skills.*!" No study has assessed
the impact of stress management training on the overall per-
formance and stress levels experienced during high-fidelity
simulation.

The hypothesis of this work was that residents coping
with stressful simulated critical situations who have been
trained with Tactics to Optimize the Potential would sub-
sequently improve their overall performance during simula-
tion in association with a decrease in stress level.

This prospective randomized (1:1 allocation) controlled
study with two parallel arms and a hypothesis of superiority
was conducted in the Lyon teaching center for simulation in
healthcare. The study protocol was preregistered on October
6, 2016 on clinicaltrial.gov (NCT02926599; Principal
Investigator: Lilot Marc, Claude Bernard University, Lyon,
France). The full trial protocol will be provided upon
request. The study obtained approval from the Institutional
Review Board of the Comité de Protection des Personnes
SUD-EST II (2016-089). Two investigators (ES. and G.P)
evaluated eligibility, provided information about the study;,
collected written individual informed consent, and enrolled
residents. This study followed the recommendations of the
International Committee of Medical Journal Editors and
the results were reported using the Consolidated Standards

of Reporting Trials guidelines.”” No data monitoring

committee was assigned and no interim analysis was done
for the primary endpoint.

This study involved all anesthesiology and critical care
residents from the Lyon University who participated in
high-fidelity simulation at the medical simulation center
during the 2016 to 2017 academic year. These simulations
were part of the resident educational program and were not
used to certify these residents. No exclusion criteria were
applied. Simulations were organized for the five postgrad-
uate year residents as repetitive sessions of 4 to 5h. Four
different scenarios ran consecutively during each simula-
tion so that each resident participated actively once in one
scenario. Simulation followed the usual sequence: briefing,
scenario, and debriefing.”'*!'* Scenarios dealt with crisis sit-
uations in the emergency department, intensive care unit,
and operating room (appendix 2). They were adapted to the
training level of the residents. For a given scenario, the same
instructor was embedded to play the role of a nurse acting
as neutrally as possible and the same two instructors led
all debriefings for that scenario. All instructors were anes-
thesiologists and intensivists certified in medical simulation
or with at least 2 yr of instructor experience. Debriefings
used Plus/Delta and Promoting Excellence and Reflective
Learning in Simulation (PEARLS) models and lasted
approximately 30min.” SimMan Essential and SimBaby
manikins (Laerdal Medical AS, Norway) were used.

A blinded investigator (D.C.) performed a blocked and
stratified randomization by postgraduate year, following
simple randomization procedures (computerized random
numbers) before the Tactics to Optimize the Potential
training, by randomly picking concealed names to assign
them to either the Tactics to Optimize the Potential or con-
trol groups.

Residents ran-
domly assigned to the Tactics to Optimize the Potential
group had a standardized stress management training
based on strategies suitable for residents coping with stress
induced by critical clinical situations. Residents from the
same postgraduate year were convened in groups of 10 to
14. The training was provided in 60-min sessions, once a
week during 5 consecutive weeks starting between 1 and
3 months before the scheduled simulation (appendix 3).
Two Tactics to Optimize the Potential instructors (M.B.
and A.G.-L.) led all of the workouts, which included
controlled breathing control with relaxing and revitaliz-

16

ing breathing techniques,'® as well as mental rehearsal'” of

upcoming actions to optimize the state of readiness and

18,19

other techniques (mental imagery, coherence cardiac

biofeedback,” sensory relaxation®'; appendix 1). Residents
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were not told they would be using Tactics to Optimize the
Potential during the next simulation.

Residents were randomly allocated to a half-day ses-
sion of simulation by residents from the same intervention
group (Tactics to Optimize the Potential or control), in
order to have at the end of each postgraduate simulation,
for any given repeated scenario, the same number of res-
idents from both groups. Residents (not informed of sce-
nario assignment) were allocated by one investigator (ES.)
before the start of the simulation by randomly picking con-
cealed names to assign them to the order of scenarios. All
simulation instructors were blinded to the group allocation
of each resident. During the simulation, residents from the
Tactics to Optimize the Potential group had a specific reac-
tivation of Tactics to Optimize the Potential immediately
after the briefing and before involvement as active partici-
pants. The same investigator (G.P) led the next active par-
ticipant from the Tactics to Optimize the Potential group
to sit down in a nearby isolated room. He guided each
reactivation (standardized procedure for 5min; appendix 4),
by slowly reading a reactivation text starting with mental
rehearsal for 4min followed by revitalizing breathing for
1min (appendices 5 and 6). At the end of the Tactics to
Optimize the Potential reactivation, the active participant
was brought into the simulation theater and the scenario
started.

Residents from the control group had no training before
the simulation. During the simulation, the same investigator
(G.P) led the active participant from the control group to
sit down in the same nearby isolated room and to review
normal printed laboratory test results unrelated to the sce-
nario. The resident was asked, in a standardized manner,
to read the results for 5min to identify any abnormalities.
Then the active participant was brought to the simulation
theater and the scenario started.

For each scenario, a scenar-
io-specific checklist was established beforehand to assess
clinical performance. Using a Delphi-inspired approach,
checklists were collaboratively developed by simulation
instructors, taking into account available guidelines as well
as the particularities of each scenario. These checklists have
been described previously and contain multiple items cor-
responding to specific actions.*” Each item is associated with
a number of points so that the total was 100.When residents
performed an action without suggestion by the embedded
nurse, all points were awarded for the associated item. If
residents did not perform an action essential to the sce-
nario progression, the embedded-nurse instructor (linked
to the chief instructor via a headset) suggested it implicitly
to residents (implicit facilitation). If the essential action was
not performed despite implicit facilitation, the instructor
could suggest it explicitly (explicit facilitation). In case of
implicit facilitation, only half of the points were awarded.

Anesthesiology 2020; 133:198-211

No points were awarded if the action was not performed
or if it was performed after explicit facilitation. The clini-
cal performance score was obtained by summing all scored
items. Two assessors (M.L. and J.-N.E.) blinded to group
allocation evaluated all clinical performances independently,
using the video recordings.

Nontechnical skills evaluation: For each scenario, two
different performance evaluation scales were used to assess
nontechnical skills by four independent assessors blinded to
group allocation. The Ottawa Crisis resource management
Global Rating Scale (Ottawa scale) was assessed by the same
two clinical performance assessors (M.L. and J.-N.E.), using
the video records. Ratings of the six criteria were summed,
resulting in scores ranging from 6 to 42 points.” The
Team Emergency Assessment Measure score was assessed
independently by the two instructors prior to leading the
debriefing. Ratings of the 12 criteria were summed, result-
ing in scores ranging from 1 to 54 points.*

The average of the two assessors’ score for each perfor-
mance scale was obtained for each resident.

At the beginning of the Tactics to Optimize the Potential
training, residents were asked to complete a demographic
questionnaire, the French validated translation of the
Perceived Stress Scale, the State-Trait Anxiety Inventory-
Trait (from 20 to 80 points) and the Fear of Negative
Evaluation scale (from 0 to 30 points).”*" At the end of the
Tactics to Optimize the Potential training, residents asked
to report a Visual Analogue Scale (VAS) rating of Tactics
to Optimize the Potential training (subsequently converted
to a 0 to 100mm numerical scale) assessing the perceived
ease-of-use and efficiency-of-use of Tactics to Optimize the
Potential.

On the day of simulation, residents were asked to com-
plete a State-Trait Anxiety Inventory-State (from 20 to 80
points) immediately before the specific preparation.”® VAS
of stress were also completed interactively.?® At the end of
the debriefing, a VAS score of the effect of specific prepa-
ration for stress reduction (VAS-stress reduction) and aVAS
score of effect of specific preparation for overall perfor-
mance in simulation (VAS-simulation performance) were
provided by residents (fig. 1).

The primary endpoint was the mean overall performance
during simulation calculated as the sum of the clinical
performance, the Ottawa scale and the Team Emergency
Assessment Measure scores (maximum: 100 + 42 + 54 =196).
This overall performance was then divided by 1.96 in order
to obtain an overall score between 0 and 100. Secondary
endpoints were clinical performance, Ottawa scale score,
Team Emergency Assessment Measure score, VAS of stress,
and specific VAS collected at the end of the debriefing.
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Fig. 1. Protocol timeline. VAS, visual analogue scale; VAS-Tactics to Optimize the Potential training, VAS at the end of the Tactics to Optimize
the Potential training (including VAS ease-of-the-use and the VAS efficiency-of-the-use of the Tactics to Optimize the Potential).

No data were available to predict the effect of the inter-
vention; no sample size was calculated a priori. However,
in order to obtain a representative cohort from each year
of residency, all anesthesiology and intensive care residents
scheduled for simulation during the 2016 to 2017 academic
year were invited to be included. Statistical analysis was per-
formed on an intention-to-treat basis. All tests were two-
tailed, and P < 0.05 was considered statistically significant.
Shapiro—Wilk W test was used to confirm the normality of
the distribution. Difference estimates with 95% Cls (95%
CI) are provided for all comparisons. Effect size and 95% CI
is reported using Cohen’s d for parametric data, Cliff s delta
for nonparametric data or partial eta squared (p”r]z) for the
analysis of covariance, using sjstats, as appropriate. The mag-
nitude of Cohen’s d is considered small, medium, or large
when around 0.2, 0.5, or 0.8, respectively. The magnitude
of Cliff s delta is considered small, medium, or large when
around 0.2, 0.4, or greater than 0.5, respectively. The mag-
nitude of Pnz is considered small, medium, or large when
around 0.01, 0.06, or greater than 0.14, respectively.?=!

The primary endpoint was compared using independent
t test. To refine the analysis, we performed an analysis of
covariance with the scenario as cofactor.

Secondary endpoints: categorical variables were pre-
sented using absolute and relative frequencies and com-
pared using Fisher’s exact test. VAS continuous variables

were described; using mean * SD or median [25th to 75th]
and compared using independent ¢ test, independent sam-
ples Mann—Whitney test, or paired samples Wilcoxon test as
appropriate. Clinical performance, Ottawa scale and Team
Emergency Assessment Measure scores, were compared
using independent ¢ test. We also performed an analysis of
covariance with the scenario as cofactor. Inter-rater reli-
ability of investigators was assessed by calculating absolute
interclass correlation coefficients and 95% CI for single and
average measures for same raters or random raters as appro-
priate. Correlation between nontechnical skills scores was
evaluated using the Pearson (r) correlation index.

Data analyses were performed using MedCalc version
12.1.4.0 (Medcalc Software, Ostend, Belgium) and R ver-
sion 3.6.1 (R Foundation for Statistical Computing,Vienna,
Austria).

A total of 134 residents were randomized from November
22,2016 to June 9,2017. Of the 66 residents allocated to the
Tactics to Optimize the Potential group, 61 received Tactics
to Optimize the Potential training and 5 were unable to
participate in the training. Of the 68 residents allocated to
the control group, one declined to participate. One hun-
dred twenty-eight residents were included in this intention-
to-treat analysis (fig. 2). Characteristics of the two groups

Anesthesiology 2020; 133:198-211
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and the VAS of Tactics to Optimize the Potential training
evaluation are presented in table 1.

The overall performance was 56 + 10 out of 100 points. For
all scenarios, the difference between minimum and maximum
scores was 22 £ 9 points. Outcome data is presented in table 2.

The overall performance was 9% higher in the Tactics
to Optimize the Potential group (59 £ 10) as compared
with the control group (54 * 10; difference, 5 [95% CI,
1 to 9]; P = 0.010; effect size, 0.50 [95% CI, 0.16 to
0.91]; table 2). Having removed the variability due to
scenarios (analysis of covariance), the P value improved
(P = 0.002; table 3).

The absolute interclass correlation
coefficients for the two independent assessments of clin-
ical performance was 0.97 [0.96 to 0.98] for single mea-
sures and 0.99 [0.98 to 0.99] for average measures. There
was no significant difference between Tactics to Optimize
the Potential and control groups with regard to the clinical
performance (respectively, 48 £ 11 vs. 44 £ 11 out of 100
points; difference, 4 [0 to 8]; P = 0.073). Having removed
the variability due to scenarios (analysis of covariance), the
P value improved (P = 0.014; table 3).

The absolute interclass correla-
tion coefficients for the two independent assessments of
Ottawa scale performance was 0.90 [0.85 to 0.93] for sin-
gle measures and 0.95 [0.92 to 0.96] for average measures.
The Ottawa scale score was 11% higher in the Tactics to
Optimize the Potential group (29 * 6) than in the con-
trol group (26 * 6 out of 42 points; difference, 3 [1 to 5];
P = 0.011). Having removed the variability due to scenar-
10s, the P value improved (P = 0.004, table 3).

The
absolute interclass correlation coefficients for the two
independent assessments of Team Emergency Assessment
Measure performance was 0.92 [0.89 to 0.94] for single
measures and 0.96 [0.94 to 0.97] for average measures. The
score was 8% higher in the Tactics to Optimize the Potential
group (39 £ 9) than in the control group (36 + 8 out of 54
points; difference, 3 [0 to 6]; P = 0.049). Having removed
the variability due to scenarios, the P value improved (P =
0.018; table 3).

The Ottawa scale score was correlated with the Team
Emergency Assessment Measure score (r = 0.62; P <0.0001).

There was no significant difference between groups with
regard to theVAS of stress and State-Trait Anxiety Inventory
state before specific preparation (table 1). Immediately after
specific preparation, the median VAS of stress was 17%

Anesthesiology 2020; 133:198-211

lower in the Tactics to Optimize the Potential group (52
[42 to 64]) than in the control group (63 [50 to 73]; dif-
ference, =10 [—16 to —3]; P = 0.005; table 2). The analy-
sis of VAS of stress within groups showed a reduction of
VAS of stress after intervention in both groups that was
greater in the Tactics to Optimize the Potential group
(table 4). No difference was observed between groups for
subsequent VAS of stress. The VAS—stress reduction and
VAS—simulation performance were higher in the Tactics to
Optimize the Potential group as compared with the con-
trol group (table 2).

This study shows that Tactics to Optimize the Potential, like
a stress management training, improves the overall perfor-
mance of residents during simulation by 9%. The associated
quantitative effect size showed a magnitude of the phenom-
enon corresponding to a medium effect, which provides

more significance.?™!

One might question the practical
implication of this increase in overall performance. The
clinical importance of each additional performance point
might vary depending on the scenario. However, it seems
reasonable that an improvement in overall performance
might be of interest if the results were applicable to the clin-
ical setting. The increased performance score for residents
in the Tactics to Optimize the Potential group provides new
evidence for the use of cognitive stress management train-
ing to enhance participants’ performance.

‘With respect to secondary endpoints, the two nontech-
nical skills evaluation scales reported better scores within
the Tactics to Optimize the Potential group. Before anal-
ysis of covariance, no significant difference was observed
for the clinical performance between groups. Assuming
that the reactivation was effective in reducing residents’
stress, one might conclude that the clinical performance is
less affected by stress, and therefore less amenable to the
benefits of Tactics to Optimize the Potential. Indeed, this
stress management training cannot compensate for a lack of
clinical knowledge, but it might help to mobilize resources
already stored in memory. As opposed to clinical knowl-
edge, nontechnical skills seem to be more influenced by
Tactics to Optimize the Potential. Nontechnical skills refer
to the “cognitive, social, and personal resource skills that
complement technical skills and contribute to safe and
efficient task performance””* These skills include team-
work, communication, leadership, decision making, and
situational awareness, and are increasingly considered for
minimizing adverse events resulting from errors and poor
performance.” Adverse events occurring in the operating
room are caused not only by poor technical performance
but also by deficits in nontechnical skills.**® Previous stud-
ies reported a decrease in nontechnical skills with stress-
ors or higher stress level,'" and another study reported
specific preparation related improvement of nontechnical
skills during simulation.”? The choice of using two different

Copyright © 2020, the American Society of Anesthesiologists, Inc. Unauthorized reproduction of this article is prohibited.
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Consolidated Standards of Reporting Trials 2010

Flow Diagram

Assessed for eligibility: screening
Enrollment (n=137)

Excluded (n=3)
(Implication in the study protocol: n=3)

[ Randomized (n=134) ]

[ Allocation J _____ ,l, ________________________________ JL _____________________

Allocated to Allocated to
Tactics to Optimize the Potential group (n=66) Control group (n=68)
learning: n=61 (Decline to participate: n=1)

¢ Did not receive allocated intervention: n=5

1
1
1
1
1
1
1
: e Received the Tactics to Optimize the Potential *  Did not receive allocated intervention: n=1
1
1
]
1
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1

1

Assessment of performance: Assessment of performance:
* Unable to participate to simulation: (n=4) ¢  Unable to participate to simulation: (n=8)
* Video technical issues (n=1) *  Video technical issues (n=1)

[ Analysis

I
Analyzed (n=61) Analyzed (n=67) :
. ]

¢ Excluded from analysis (n=0) e Excluded from analysis (n=0) :

]

]

Schulz KF, Altman DG, Moher D CONSORT 2010 statement: updated guidelines for reporting parallel group
randomized trials. Ann Intern Med 2010; 152: 726-32.

Fig. 2. Study flow chart.

validated scales was justified by the subjectivity of qualitative Measure scale for the teamwork assessment. However, as the

assessment: the Ottawa scale would be more appropriate for ~ embedded nurse was acting as neutrally as possible, the two

the leader assessment and the Team Emergency Assessment scales were used to perform a more objective assessment of
Sigwalt et al. Anesthesiology 2020; 133:198-211
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Table 1. Demographic and Psychometric Data

Tactics to Optimize the Potential (n = 61) Control (n = 67)

Demographics

Female, n (%) 27 (44) 27 (40)

Age, yr 27 (2) 27 (2)

Prior training to stress management techniques, n (%) 7(11) 14 (21)

Previous participation to high-fidelity simulation, n (%) 48 (79) 52 (78)
Psychometric data at baseline

Perceived stress scale, points 21(9) 23 (7)

Fear of negative evaluation scale, points 15(7) 17 (6)

State-Trait Anxiety Inventory—Trait, points 41 (10) 41(9)
Tactics to Optimize the Potential training evaluation

VAS—ease of use of Tactics to Optimize the Potential, mm 59 (21) NA

VAS—efficiency of use of Tactics to Optimize the Potential, mm 62 (19) NA
Psychometric data before specific preparation*

Before briefing VAS of stress, mm 67 [49-72] 66 [60-74]

Before specific preparation VAS of stress, mm 66 [53-86] 68 [55-79]

Before specific preparation State-Trait 46 (14) 49 (7)

Anxiety Inventory—State, points

Values are expressed as n (%), mean + SD or median [25th to 75th]. Fear of Negative Evaluation Scale, from 0 to 30 points. State-Trait Anxiety Inventory from 20 (very low) to 80

(very high) points. VAS from 0 to 100 mm.

*The specific preparation is a 5-min Tactics to Optimize the Potential re-activation between the end of scenario briefing and the start of the scenario in the Tactics to Optimize the
Potential group or a review of normal patient results for 5min in the control group. There was no statistical difference for any characteristics or psychometric data between groups.

VAS, visual analogue scale.

Table 2. Outcome Data

Tactics to Optimize Control Difference Effect Size
the Potential (n = 61) (n =67) PValue (95% Cl) (95% Cl)
Primary endpoint
Overall performance* 59 +10 54 +10 0.010 5(1-9) 0.50 (0.16-0.91)
Secondary endpoints
Performance in high-fidelity simulation
Clinical specific performance, points 48 = 11 44 + 11 0.073 4 (0-8) 0.34 (-0.051t0 0.74)
Ottawa Global Rating Scale score, points 29+6 266 0.011 3(1-5) 0.49 (0.10-0.90)
Team Emergency Assessment Measure score, points 39+9 36+8 0.049 3(0-6) 0.38 (0.01-0.80)
Psychometric data after specific preparationt
After specific preparation VAS of stress, mm 52 [42-64] 63 [50-73] 0.005 -10(-16t0-3) 0.44 (0.26-0.59)
Postscenario VAS of stress, mm 29 [21-50] 33 [21-55] 0.330 -4 (-1210 4) 0.28 (0.10-0.44)
Postdebriefing VAS of stress, mm 12 [3-24] 13[9-27] 0293 -2(-8t02) 0.29 (0.11-0.45)
VAS—stress reduction, mm 54 +25 30+ 27 <0.0001 24 (14-34) 0.92 (0.52-1.32)
VAS—simulation performance, mm 51+22 26 + 26 <0.0001 25 (16-34) 1.04 (0.64-1.44)

Cohen'’s d effect size and 95% Cl are reported for parametric data (including the primary endpoint). The magnitude of Cohen’s d is considered small, medium, or large when it is
around 0.2, 0.5, or 0.8, respectively. Cliff’s delta effect size and 95% Cl are reported for nonparametric psychometric data. The magnitude of Cliff’s delta is considered small, medium,
and large when around 0.2, 0.4, and greater than 0.5, respectively.?* VAS from 0 to 100 mm. Statistics were calculated using analysis of covariance. Values are expressed as mean

+ SD or median [25th—75th].

*Overall performance was calculated as follows to reach a score out of 100: (clinical specific performance + Ottawa Global Rating Scale + Team Emergency Assessment Measure
Scale)/1.96. Clinical specific performance from 0 to 100 points. Ottawa Global Rating Scale score from 7 to 42 points. Team Emergency Assessment Measure score from 0 to 54

points. tThe specific preparation is a Tactics to Optimize the Potential reactivation for 5min

between the end of the scenario briefing and the start of the scenario in the Tactics to

Optimize the Potential group or a review of normal patient results for 5min in the control group.
VAS, visual analogue scale; VAS—simulation performance, visual analogue scale of the effect of intervention on overall performance in high-fidelity simulation; VAS-stress reduction,

visual analogue scale of the effect of intervention on before prescenario stress reduction.

nontechnical skills of the resident, and given approximately
the same weight as the technical skills component in the
overall performance score. Observing a score improvement
in both scales, with heavy correlation between them and
excellent inter-rater reliability (independent and blinded),

provides strong evidence of the positive impact of the
Tactics to Optimize the Potential.

Exploratory stress variables highlight the effects asso-
ciated with Tactics to Optimize the Potential. First, no
difference in anxiety scale was observed between groups
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Table 3. Performance Data with Analysis of Covariance

Tactics to Optimize Control Difference Effect Size
the Potential (n = 61) (n=67) PValue (95% CI) (95% Cl)
Primary endpoint
Overall performance* 59+10 54 +10 0.002 5(1-9) 0.099 (0.014-0.223)
Secondary endpoints
Performance in simulation
Clinical specific performance, points 48 + 11 44 = 11 0.014 4 (0-8) 0.064 (0.002-0.177)
Ottawa Global Rating Scale score, points 29+6 26 +6 0.004 3(1-5) 0.084 (0.008-0.204)
Team Emergency Assessment Measure score, points 39+9 36=+8 0.018 3(0-6) 0.059 (0.001-0.170)

Statistics of table 3 were calculated using analysis of covariance with scenario as cofactor. Values are expressed as mean + SD. Partial eta squared effect size (pnz) and 95% Cl are
reported for the analysis of covariance of performance in high-fidelity simulation (including the primary endpoint). The magnitude of pnz is considered small, medium, and large when

around 0.01, 0.06, and greater than 0.14, respectively.2®-'

*Overall performance was calculated as follows to reach a score out of 100: (clinical specific performance + Ottawa Global Rating Scale + Team Emergency Assessment Measure
Scale)/1.96. Clinical specific performance from 0 to 100 points. Ottawa Global Rating Scale, score from 7 to 42 points. Team Emergency Assessment Measure score from 0 to 54

points.

before the reactivation. Therefore, Tactics to Optimize the
Potential did not affect stress level or anticipatory anxiety
before simulation. Despite the small effect size observed
for the VAS of stress after intervention between and
within groups, the VAS of stress after specific preparation
showed a more significant stress reduction in the Tactics
to Optimize the Potential group. These reductions might
reflect the perceived beneficial effects of this stress man-
agement training before intervention, perhaps via better
regulation of sympathetic activity. Further exploration of
Tactics to Optimize the Potential effects may confirm the
proposed mechanism of down-regulation of the amygdala
observed with functional magnetic resonance imaging by
other cognitive therapy.”” The amygdala, part of the lim-
bic system, is known to control the sympathetic nervous
system.” Stress activation—induced burst activity from the
amygdala may be attenuated by this stress management
training.

Tactics to Optimize the Potential as a stress manage-
ment training was created by E. Perreaut-Pierre and was
reported to reduce stress assessed by the perceived stress
scale in a military setting.* However, no evaluation of tech-
nical and nontechnical skills was reported. Autonomous
practice of Tactics to Optimize the Potential as a stress
management training was assessed in that study which
reported poor compliance with no regular practice. In
the current study, no assessment of daily practice training
was performed, but it seems reasonable to expect greater
benefits would result from regular practice. Another study
in a military setting reported that a stress management
training was effective in reducing stress with enhanced
technical skills during simulated first aid.*® The specific
preparation was training in biofeedback and breathing
during stress induced by a three-dimensions immersion
first-person shooter video game. During subsequent sim-
ulation, a lower salivary cortisol response to stress was
observed and the perceived ability to self-control stress

was better in the stress management training as compared
with the control group.

The current study provides new evidence for Tactics to
Optimize the Potential as a toolbox to help practitioners
structure stress preparedness in order to cope with difficult
clinical situations. This is not a “stress inoculation” training
technique to accustom practitioners to higher stress levels,
but rather a toolbox to prevent, to anticipate, and to decrease
a priori the consequences of stress activation. Therefore, a
Tactics to Optimize the Potential intervention focusing
on primary prevention of the negative effects of stress is
an additional and nonexclusive strategy to be considered
along with other existing options such as stress inoculation
training and other stress management training. The poten-
tial of stress management training to reduce the incidence
of stress-related long-term conditions while increasing
well-being at work remains to be explored in further studies.
The impact of excessive stress can lead to burnout, which is
observed in up to 40% of intensive care and anesthesia prac-
titioners, particularly younger clinicians working unconven-
tional schedules.’”” Therefore, clinicians working in stressful
medical disciplines with daily exposure to life-threatening
situations should develop a mastery of stress management
training. Tactics to Optimize the Potential also provides tools
to improve recovery, especially sleep debt, using relaxation
breathing (appendix 1), that may be useful for caregivers
participating in overnight and weekend shifts.

This study has some limitations. The choice of a com-
posite primary endpoint may be seen as a limitation. No
standardization of the clinical competency of residents was
performed before simulation. Therefore, to formally con-
clude about the effect of Tactics to Optimize the Potential
on clinical performance, additional studies requiring prior
standardization of residents’ clinical performance before
simulation must be done. The choice of the two scales used
to measure nontechnical skills merits discussion. As many
different scales have been reported in the literature, one
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Table 4. Within Groups’ VAS of Stress before and after
Specific Preparation®

Tactics to Optimize

the Potential Control
(n =61) (n =67)

Before specific preparation 66 [53—86] 68 [55-79]

VAS of stress, mm
After specific preparation 52 [42-64] 63 [50-73]

VAS of stress, mm
Pvalue < 0.0001 0.010
Difference (95% Cl) -15(-191t0 -10) -5(-9t0-2)
Effect size (95% Cl) 0.44 (0.24-0.60) 0.18 (-0.05 t0 0.39)

Values are expressed as median [25th-75th]. Cliff’s delta effect size and 95% Cl
is reported for nonparametric data. The magnitude of Cliff’s is considered small,
medium, and large when around 0.2, 0.4, and greater than 0.5, respectively.?%°
VAS from 0 to 100 mm.

*The specific preparation is a Tactics to Optimize the Potential reactivation provided
5min between the end of the scenario briefing and the start of the scenario in the
Tactics to Optimize the Potential group or a review of normal patient results for 5min
in the control group.

VAS, visual analogue scale.

might suspect that different scores could have been observed
with different scales.***' One might acknowledge that even
if the two nontechnical skills scales are somewhat different,
they are partly composed of elements that could be measur-
ing the same behavior and would be “double counted” in
their presence or absence. This choice may have influenced
the overall performance score.

Given that no difference in stress level could be detected
between the two groups before participation in the scenario,
it 1s possible that the reactivation alone might have led to
attenuation of the stress response. Despite standardization
of each specific preparation, there could be an associated
bias in how the control group was treated as compared to
the Tactics to Optimize the Potential group. The control
intervention might be seen as a non—null event generating
some stress and frustration in the residents. Except for the
VAS of stress, which was also reduced to a lesser extent
in the control group, no specific detailed data were col-
lected to confirm this hypothesis. However, this control
intervention has been used previously and was designed to
mentally stimulate participants of the control group in a
standardized and realistic manner.? Importantly, the 5min
required to reactivate Tactics to Optimize the Potential may
prevent healthcare providers from doing the reactivation
in unexpected situations where immediate care delivery is
indicated. Nevertheless, many clinical situations might ben-
efit from the reactivation without delaying care. These may
include paramedics or medical assisted transport on the way
to the patient, the trauma team waiting to receive a patient,
expected difficult airway management, unusual or difficult
clinical situation, or a complex procedure. Residents’ fre-
quency of practicing Tactics to Optimize the Potential in
the interval between training and simulation was most likely

Anesthesiology 2020; 133:198-211

heterogeneous. Moreover, residents may have been more
influenced by some specific tactics over others. Therefore,
the specific reactivation could have been tailored to res-
idents’ preference in order to potentially achieve a better
performance. Finally, the reactivation-to-performance tim-
ing should be explored in order to optimize the timing
applicability of Tactics to Optimize the Potential. Likewise,
the training timeframe was arbitrarily decided between
training instructors and the residents’ curriculum coordina-
tors to better fit with residents’ schedule constraints and spe-
cific objectives of this training. The optimal modulation of
Tactics to Optimize the Potential training (items and dura-
tion) in a competency-based learning strategy remains to
be explored as it could influence the reactivation. A specific
study should be performed to address this point because a
shortening of the preparation interval might enhance the
efficacy of this stress management training.

In conclusion, an increase of 9% in overall performance,
probably resulting from a significant increase in the non-
technical skills scores, was observed during high-fidelity
simulation after residents were trained in stress management
techniques with Tactics to Optimize the Potential in addition
to immediate Tactics to Optimize the Potential reactivation
before the scenario. Confirming the effects on specific per-
formance areas would be relevant before implementation
as part of global team training for critical situations where
5min of reactivation is feasible before delivering specific
care. The exploration of Tactics to Optimize the Potential
effects on patient care delivery and on team wellness might
be particularly relevant.*
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Techniques

Description

Full protocol available at: marclilot@hotmail.com. Raw
data available at: marclilot@hotmail.com.

Address correspondence to Dr Lilot: Département d’anes-
thésie, Hopital Femme Meére Enfant, Hospices Civils de
Lyon, 59 Boulevard Pinel, 69500 Bron, France. marclilot
@hotmail.com. Information on purchasing reprints may
be found at www.anesthesiology.org or on the masthead
page at the beginning of this issue. ANESTHESIOLOGY'S arti-
cles are made freely accessible to all readers, for personal
use only, 6 months from the cover date of the issue.

Goal

Mental projection of
success

Technique to positively approach any difficult or stressful situation in an optimal state. It is the mental anticipation of a perfectly
executed action, whether occurring the next day or months in the future. It is based on the representation of the subject to himself activation

Energizing

and the situation to which he is (or will be) confronted. This technique is often used in professional sports.

Mental rehearsal'”

A boosting technique. Mental repetition, while in a state of relaxation, of an action that has been performed before. When engag-

ing in mental rehearsal one imagines performing without having to actually do anything.

Revitalizing breathing*

Breathing technique based on inspiration lasting four times longer than expiration. This technique is better when performed in the

standing position, with arms stretched to the sides in a “T-body formation.” The expiration must be quick and the revitalizing

breathing cycle repeated 10 times.
Psychophysiological
dynamization
breathing, and alternating gesture-recovery.
Activation level
regulation
relaxation or warm-up exercises with imaging strategy.
Positive reinforcement

Derived from psychophysiological dynamization. A technique to maintain or to return to the desired activation level (optimal
performance zone) during an activity, which may include breaks where the action is less intense. This technique combines

A physical warm-up combined with a mental preparation performed immediately before an essentially physical activity. This tech-
nique uses the following principles: alternating tension-muscle relaxation, respiratory rhythm favoring relaxation, synchronous

Regulation

Envisioning a previous success (positive or pleasant event) while in a state of relaxation. It is a technique which increases the

frequency of appearance of a desired behavior owing to the appearance of a pleasant stimulus.

Mental imagery*44

Symbolic representation that allows learners to cognitively process objects momentarily or permanently, absent from their per-

ception. Mental imagery consists of mentally picturing a situation or an action by integrating the maximum of relevant sensitive

elements (in particular kinesthesia, sight, and hearing).
Cardiac coherence
biofeedback?®

Breathing modulates the autonomic nervous system regulation of the heart rate. Exhalation boosts the parasympathetic tone
leading to a decreased heart rate. Conversely, inhalation decreases the parasympathetic tone resulting in an increased heart

rate. Cardiac coherence biofeedback regulates heart rate variability by applying standardized breathing (6 breaths/min).

Muscular relaxation
starting with the feet and moving up to the head.
Breathing relaxation®

Based on the tension—relaxation response: focused muscle contraction and relaxation of different target muscle groups, usually

Recovery

A very simple relaxation breathing exercise based on expiration lasting four times longer than inspiration. This may be performed

in a standing, sitting or supine position. It may be repeated during several minutes.

Paradoxical relaxation

Focused attention on different parts of the body using imagery to optimize muscle tone (relaxed, tense). The objective is to focus

on and understand the physical and psychological events that interfere with achieving profound relaxation.

Postural relaxation
recovery.
Sensory relaxation?'

Relaxation technique designed to reduce painful muscle contractions due to prolonged heavy loads in order to accelerate

Inspired by the autogenic training*® and based on the use of different senses in order to relax. This can be practiced through

simple meditation or reflection on pleasant mental images or sounds. Modern approaches include watching a video or listening

to a recording.

For more details, refer to the book written by Dr. Perreaut-Pierre entitled “Comprendre et pratiquer les Techniques d’Optimisation du Potentiel,” InterEditions.
Here are few web links suggested for further details about Tactics to Optimize the Potential applications, all accessed March 30, 2020:
https://www.youtube.com/watch?v=1-0DfP6gdMU (Short presentation of Tactics to Optimize the Potential, subtitles available in English on YouTube)
https://www.youtube.com/watch?v=iMeD_Ce2vYw (Subtitles available in English on YouTube)

https://www.coevolution.fr/presentation-en/ (Tactics to Optimize the Potential training, English version available)

https://www.optimisermonpotentiel.fr/ (French website about Tactics to Optimize the Potential)
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Scenario Postgraduate Yr Topic Summary of the Briefing

Accidental disconnection 1 Accidental disconnection of corrugated hose from  You are supervising general anesthesia.
of ventilator the ventilator by a student
Tracheal tube 1 Endotracheal tube obstruction occurring during You are supervising the transport of an intubated patient with
obstruction intra-hospital transport pneumonia to the computed tomography scanner.
Tension pneumothorax 1 Tension pneumothorax occurring during intra-hos-  You are supervising the transport of an intubated patient with chest
pital transport trauma to the computed tomography scanner.
Hyperbaric chamber 1 Desaturation during a hyperbaric session You are supervising the hyperbaric session for a patient with carbon
monoxide poisoning.
Cardiogenic shock 2 Myocarditis-associated severe cardiogenic shock You admit a young man with acute hypotension and tachycardia
associated with fever.
Pulmonary embolism 2 Massive pulmonary embolism leading to cardiac You are called to see a woman with loss of consciousness after
arrest standing.
Septic shock 2 Cardiovascular collapse during a septic shock You are called to see a woman with cardiovascular collapse in the
emergency room.
Anaphylactic shock 2 Anaphylactic shock during injection of antibiotics You are supervising a general anesthesia.
Malignant hyperthermia 3 Malignant hyperthermia with severe hyperkalaemia You are called to see a man with hyperthermia and hypercapnia after
in recovery room general anaesthesia.
Postpartum hemorrhage 3 Severe postpartum hemorrhage with hemorrhagic ~ You are called to see a woman with severe bleeding after delivery.
shock
Local anesthetics 3 Severe local anesthetic intoxication leading to You are going to care for a patient under regional anesthesia for a
intoxication cardiac arrest fracture fixation.
Medication error 3 Accidental curare injection due to a medication You are going to check on a patient before leaving the recovery
error in recovery room room.
Epiglottitis 4 Epiglottitis leading to airway obstruction with You are called to see a young man with dyspnea associated with
hypoxic coma sore throat and fever.
Difficult airway before 4 Urgent caesarean section with need for general You are called to see a pregnant woman who requires general
C-section anesthesia and difficult airway management anesthesia for an urgent caesarean section.
Fiberoptic intubation 4 Fiberoptic intubation procedure You are going to manage a fiberoptic intubation procedure in a
patient with complete trismus.
Pediatric laryngospasm 4 Laryngospasm after extubation You are supervising the end of a pediatric general anesthesia
(extubation and emergence).
Tamponade 5 Hemopericardium leading to tamponade and You are called to see a man with acute dyspnea and hypotension
cardiac arrest occurring after cardiac surgery.
Neonatal cardiac arrest 5 Desaturation and neonatal cardiac arrest after You are called for neonatal desaturation in the delivery room.
childbirth
Amniotic fluid embolism 5 Amniotic fluid embolism leading to cardiac arrest You are going to care for a pregnant woman for a nonurgent caesar-
during a caesarean section ean section.
Pacemaker dysfunction 5 Pacemaker dysfunction during surgery (while using  You are supervising a general anesthetic for a patient who has a
electrocautery) pacemaker.

Program Used in the Five Initial Tactics to Optimize the Potential Training Sessions

Session 1 Session 2 Session 3 Session 4 Session 5

Introduction to the Tactics to ~ Breathing relaxation Psychophysiological relaxation  Psychophysiological relaxation ~ Psychophysiological relaxation
Optimize the Potential

Breathing relaxation Psychophysiological relaxation Cardiac coherence Cardiac coherence Cardiac coherence

Psychophysiological relaxation Positive reinforcement with standardized breathing with standardized breathing with standardized breathing

Cardiac coherence Cardiac coherence (biofeedback) (biofeedback) (biofeedback)

- Revitalizing breathing
- Mental rehearsal
with standardized breathing  with standardized breathing Mental rehearsal Revitalizing breathing
(biofeedback) (biofeedback) Mental rehearsal

Five sessions of one hour during five consecutive weeks
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Appendix 4: Specific Preparation during 5 Min Using Mental Rehearsal Rehearsal (Appendix 5) and
Revitalizing Breathing (Appendix 6) Over Time

SPECIFIC PREPARATION (5 MINUTES): TACTICS to OPTIMIZE the POTENTIAL REACTIVATION

MENTAL REHEARSAL DURING 4 MINUTES BEVITAN NG BREATHING

DURING 1 MINUTE

“I feel in a very good shape, able to give the maximum of myself for
the following critical situation during high fidelity simulation

I'm ready.”

Appendix 5. Standardized Mental Reactivation Text (Mental Rehearsal) during 4 Min

Tactics to Optimize the Potential instructor to participant: “Take 30 sec to sit comfortably on your chair, breathe
deeply once, and then you will begin to read the reactivation text.”

1) Text read slowly by the participant: 30 sec

“I feel in very good shape.
Able to give the maximum of myself for the following critical situation during high fidelity simulation.
[ am calm and full of energy, ready to react to any stimulation.”

2) Text read slowly by the Tactics to Optimize the Potential instructor: 2min and 30 sec

“You figure out the gestures, the sequences, the delicate phases, to anticipate the actions of the partners, anticipate
different strategies... anticipate the unpredictable...

Get ready for the unexpected...

All this with the required psychologic qualities: energy, dynamism, efficacy, serenity and the pleasure of giving the
maximum of yourself.”

3) Text read slowly by the participant: 30 sec

“Now I feel in full control of my capacities, technically ready...
Physically at the maximum...
I'm ready!”

Appendix 6. Revitalizing Breathing during 1 Min

Lung volume

€-mmmmmmmmm o S—>€-—--———- - ><—>  Time
1
[

Revitalizing breathing is based on inspiration lasting four times longer than expiration. It was part of the tactics to

1
_______ E

optimize potential reactivation and was performed during 1 min just after the mental reactivation.
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