Received: 20 August 2024 | Revised: 11 October 2024

'.) Check for updates

Accepted: 26 October 2024

DOI: 10.1111/pan.15037

SCIENTIFIC LETTER

Does cognitive aid app design influence the speed of actions
during a critical event?: A simulation study

Brady Still | Anna Clebone

University of Chicago, Chicago, Illinois, USA

Correspondence
Anna Clebone, University of Chicago, Chicago, IL, USA.
Email: aclebone@uchicago.edu

Section Editor: Dean Kurth

KEYWORDS

anesthesia safety, checklists, cognitive aids, emergency manual, pedi crisis app

1 | INTRODUCTION

Deliberately designed physical critical event cognitive aids facilitate
faster information acquisition.l'2 It is unknown, however, if design
is also important for electronic cognitive aids. The Pedi Crisis 2.0
Mobile Application® (Figure 1) was created by the Society for
Pediatric Anesthesia to help anesthesiology clinicians find discrete
information during critical events. In this app, information is grouped
into easily accessible sections corresponding to the most common
reasons that clinicians access cognitive aids during critical events: to
obtain discrete information such as a drug dose, ascertain additional
treatment ideas or differential diagnoses, or corroborate that no
necessary actions were missed, a concept known as ‘sampling.‘4
We hypothesize that this human-factors informed design for an
electronic pediatric critical event app will decrease the time to find

critical information.

2 | METHODS

After the University of Chicago IRB exempt designation, IRB22-1884,
data was collected from a convenience sample of currently practicing
anesthesia providers from 12/2022 to 1/2024 with verbal consent.
Methods were similar to a previous study,® with several exceptions.
Two electronic aids were tested using an Apple iPad Pro, each with
identical information: (1) the Pedi Crisis 2.0 app and (2) a control app

in list format created using Bubble.io. This control app differed from
the Pedi Crisis checklists in pdf/paper format: (https://pedsanesth
esia.org/critical-events-checklists/). The pdf/paper format Pedi
Crisis checklists are optimized according to human factors principles
for an 8.5x 11 sheet of paper, and if viewed on an electronic device,
both vertical and horizontal scrolling would likely be required.
The bubble.io control app was a simple list of information, and no
horizontal and minimal vertical scrolling was required. Demographic
and survey data were collected using RedCAP, University of Chicago
NIH CTSA UL1TR002389.°

Subjects were tested individually, sitting at a desk in an empty
conference room by a single author (B.S.). Subjects were asked to
examine both types of cognitive aid in a randomized order and then
choose one to use for training (bradycardia). After finishing the
training scenario, subjects were presented with the individual study
scenarios, one at a time. The study scenarios consisted of each of
eight possible combinations of the four test scenarios (anaphylaxis,
cardiac arrest, bronchospasm, and air embolism) and two cognitive
aid designs. To decrease the possibility of a learning effect, the eight
permutations were offered in a quasi-randomized fashion using a re-
vised Latin square design, such that no cognitive aid design type was
offered twice in a row.® In the crisis management scenario stem, sub-
jects were informed that they had finished a discrete series of actions
and had decided to access the cognitive aid for a specific reason: to
look for additional treatments (anaphylaxis), identify causes for the

emergency (cardiac arrest), find a correct drug dose (bronchospasm),
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Treatment

¢ Increase O, to 100%, evaluate ventilation

e Remove suspected trigger(s)
= [f latex is suspected: thoroughly wash area,
have surgeons change to non-latex gloves
= |f HYPOtensive: turn off anesthetic agents
¢ To restore intravascular volume: give NS or LR
10-30 mL/kg IV/IO rapidly

e To restore BP and { mediator release: give
epinephrine 1-10 MICROgrams/kg IV/IO as
needed, or 10 MICROgrams/kg IM g5-15 min
as needed; may need infusion 0.02-1
MICROgrams/kg/min IV

e To | histamine-mediated effects:

= Give diphenhydramine 1 mg/kg IV/IO (MAX
50 mgq)

= Give famotidine 0.25 mg/kg IV (MAX 20
mg)

e To { mediator release: give
methylprednisolone 2 mg/kg IV/IO (MAX 100
mg)

e For continué® ¥ B ave vasonressin 10

FIGURE 1 PediCrisis 2.0 app from the Society for Pediatric

Anesthesia. Available free from the Society for iPhone and Android
at: https://pedsanesthesia.org/pedi-crisis-app/.

or look for a differential diagnosis (air embolism). Subsequent to
reading each scenario (electronic supplemental material: scenarios)
and the assigned task, subjects accessed the corresponding cogni-
tive aid, and a timer was started. The timer was stopped when sub-
jects verbalized that they had found the requested data. Subjects
were told to discover the information as fast as possible and knew

that they were being timed.*

2.1 | Statistical analysis

The amount of time to find the specified information in each of
the two app designs was the primary outcome. A priori, G*Power
version 3.1.9.6” was used to determine the needed sample size for
the primary outcome. A 2x4 repeated-measures ANOVA showed
that a sample size of 8 would be needed, with an effect size f=0.6;
power=0.95; and significance level=0.05 (without Bonferroni
adjustment). The effect size of 0.6 is similar to that used for several
previous cognitive aid design evaluation studies.®

Data were analyzed via the GIGA and Social Science Statistics cal-
culators (web-based), using methods similar to previous studies that
evaluated time to information finding. To test for the normality of dis-
tribution, we used the Shapiro-Wilk test. The Wilcoxon Signed-Rank
test was used to analyze the data regarding the overall time required
to find the information. All p values reported here are unadjusted.

3 | RESULTS

Five faculty anesthesiologists, two residents, and one fellow
completed all study procedures, four male, three female, one
declined to answer, with a mean (SD) age of 36 (11.1), and 7.1 (10.5)
years of experience. All subjects were familiar with cognitive aids
(malignant hyperthermia, local anesthetic systemic toxicity), but only
one subject was familiar with the Society for Pediatric Anesthesia
Crisis Checklist. Two subjects had previously used a cognitive aid
during ten or more critical events, and one subject had previously
used an aid during one critical event.

Response times were compiled for each of the two conditions.
Subjects found and extracted information more rapidly using the
experimental format compared to the control format; median [in-
terquartile range] 6 [4.5-11] seconds versus 10.5 [6-15.5] seconds,
p=0.023,Z=-2.23,SD=46.25.

4 | CONCLUSION

We found that a human-factors informed cognitive aid mobile ap-
plication design led to faster acquisition of needed information
during a low-fidelity simulation study of critical events compared
to a control design using a list format. Existing data supports the
time sensitive nature of critical events. For example, for every
minute delay in performing CPR, survival is thought to decrease
by 10%.” This study adds to the literature in that it examined elec-
tronic cognitive aids, whereas a previous critical event informa-
tion finding study looked at paper cognitive aids.! Future research
should examine cognitive aid design in real-world conditions.
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