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Abstract
Introduction: To provide an informed choice of equipment purchase, we sought to use simulation to allow
medical providers an opportunity to evaluate two potential laryngoscopes.

Methods: The study followed a prospective, blinded comparison design. Participants were blinded to the
laryngoscope brands by using alphabetic labels on the handles (“A” and “B”). Participants included a
convenience sample of healthcare providers who perform intubation. Participants were allowed to perform
intubation with the two laryngoscope brands on neonatal, child, and adolescent/adult airway simulators.
After practicing with each of the two different laryngoscopes, participants completed an evaluation
indicating their preference for one laryngoscope versus the other for each patient age group.

Results: Thirty-four healthcare providers participated in the study, including attendings, fellows, nurse
practitioners, and transport team members from Neonatology, Pediatric Intensive Care, Anesthesiology,
Emergency Medicine, Cardiac Intensive Care, and Otolaryngology. Participants overwhelmingly preferred
brand ‘A’ (89%) over brand ‘B’ (11%).

Discussion: Providers overwhelmingly chose one laryngoscope over the other. Data from this evaluation
were used to determine which of the two laryngoscope brands was purchased. Based on our experience, we
feel other hospitals should consider the use of simulation to allow providers to examine, compare, and rate
medical equipment prior to making purchasing decisions.
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Introduction
Simulation is a technique for practice and learning that can be applied to different disciplines and areas of
medicine [1]. Simulation in healthcare has been used for multiple purposes, including education, task
training, team building, high stakes examinations, credentialing, and the examination of systems issues [2].
Prior reports have demonstrated the successful application of simulation to identify, address, and test
system improvements, and to identify and resolve patient safety threats within hospitals [3-9].

In order to address an adverse event involving difficulty in securing an airway, our hospital sought to
purchase replacement laryngoscope blades and handles which would become the standard equipment across
all clinical care environments. Given the successful implementation of simulation in other areas of
healthcare, we sought to use simulation to assist in the selection process of the new airway equipment.
Specifically, we wanted to allow medical providers an opportunity to examine the choices of laryngoscope
under consideration and state their preference in order to inform equipment purchase by hospital
administrators.

The objective of the study was to evaluate two potential laryngoscopes using simulation methodology. Our
hypothesis was that differences would be found in user preference between the two laryngoscopes and that
the results of the user feedback would provide a more informed equipment purchasing choice.

Materials And Methods
Study overview
The study followed a prospective, blinded comparison design. The study was conducted within a
freestanding 277-bed children’s hospital in Seattle, Washington, USA. The study was exempted from an
institutional review board evaluation.
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Study participants
Participants included a convenience sample of medical providers from anesthesiology, otolaryngology,
pediatric intensive care, neonatology, emergency medicine, and pediatric transport team members. All levels
of providers who performed intubation were eligible to participate, including physicians, nurse anesthetists,
and transport team members. 

Devices tested
The two laryngoscope brands used in the study were manufactured by Teleflex, Incorporated and Medline
Industries. The laryngoscopes chosen for inclusion were identified by the hospital equipment purchasing
team. The devices included in the final comparison met two basic criteria: 1) compatibility of laryngoscope
handle and all blades sizes and 2) light-emitting diode (LED) as a light source, rather than an incandescent
bulb. Environmental considerations, such as the location where the devices would be used (e.g. operating
room, intensive care unit, etc.) and cost were also taken into account (Figure 1). The devices used during the
study were provided on loan from the manufacturers. 

FIGURE 1: Schematic showing the issues taken into consideration in
the selection of the laryngoscopes and the development of the study
design.

Study procedures
For purposes of the study, the hospital's airway training simulation room was set up with an array of airway
simulators and manikins, in addition to the two laryngoscopes to be compared. Airway simulators and
manikins were arranged by patient age into three stations: neonate, child, and adolescent/adult. The
simulators used included the following: Neonatal Intubation Trainer (Laerdal Medical), Pediatric Intubation
Trainer (Laerdal Medical), and the Airway Management Trainer (Laerdal Medical). At each station, one
laryngoscope of each brand and a selection of appropriately sized matching blades were available for use.
The simulation room was open for testing during regular business hours over a two week period. A
simulation center staff member was present in the room during the study period to provide guidance and
collect evaluation sheets. Subject recruitment took place via email notifications of the laryngoscope testing,
which were sent out to applicable divisions within the hospital by the investigators. Participation in the
device selection process was voluntary.

Participants were blinded to the laryngoscope brands used in the study. This was accomplished by using
alphabetic labels on the handles of the laryngoscopes. The labels included “A” and “B”. No brand label was
located on the handle or the blade which could allow identification by participants. Participants were allowed
to perform intubation with the two laryngoscope brands on the simulators for as long as they desired.
Participants were encouraged to perform two to four intubations on each size of the patient simulator. A
variety of endotracheal tubes and stylets of appropriate size for each age group were available. After
intubating with each of the laryngoscopes on each patient simulator size, providers were asked to complete
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an evaluation indicating their preference for one laryngoscope versus the other for each patient age group.
Thus, each participant could provide up to three age-based evaluations, one neonatal, one child, and one
adolescent/adult. Alternatively, the participant could complete an evaluation in only one or two of the
simulated patient age groups depending on their comfort with that patient age group (e.g., neonatal
providers may not feel comfortable evaluating a laryngoscope for use in an adult patient). All evaluations
were completed on paper. Completed evaluations were collected by the simulation center staff member.
After collection, data was collated into an Excel spreadsheet for analysis (Microsoft, Inc.).

Statistical analysis
Results were analyzed using descriptive statistics. The primary outcome of provider choice of laryngoscope
brand, indicated as brand ‘A’ or brand ‘B’, is provided as the number and percentage of votes. Demographic
data, including provider type and area of practice, are displayed as the number and percentage of total
participants. 

Results
Fifty-two (52) individuals reported to the simulation room to evaluate the two laryngoscopes during the
study period. Of these, 34 (65%) completed a written evaluation. Evaluations were received from 23 (68%)
attending physicians, 6 (18%) fellows, 3 (9%) transport team members, and 2 (6%) certified registered nurse
anesthetists. Areas of specialty included 8 (23%) providers from Neonatology, 6 (18%) from Pediatric
Intensive Care, 5 (15%) from Anesthesiology, 5 (15%) from the Emergency Medicine, 4 (12%) from Cardiac
Intensive Care, 3 (9%) from Otolaryngology, 2 (6%) respiratory therapists, and one (3%) registered nurse
from the transport team.

A total of 87 age-based evaluations of the two laryngoscopes were collected. These included 32 (37%) for the
neonatal age group, 29 (33%) for the child age group and 26 (30%) for adolescent/adult age group. Overall, 77
of 87 (89%) evaluations were recorded in favor of brand ‘A’, and 10 of 87 (11%) were recorded in favor of
brand ‘B’. As seen in Table 1, study participants overwhelmingly preferred brand ‘A’ over brand ‘B’ in each
age group of simulated patients.

Laryngoscope Brand Neonate, n = 32 Child, n = 29 Adolescent/Adult, n = 26

‘A’ 28 (88%) 26 (90%) 23 (88%)

‘B’ 4 (12%) 3 (10%) 3 (12%)

TABLE 1: Provider choice of laryngoscope brand based on patient simulator age

Discussion
We conducted a simulation-based comparison of two different laryngoscope brands to provide an informed
decision on airway equipment selection in our hospital. Study participants included a broad sample of
providers from a variety of clinical areas. The two potential laryngoscopes were trialed on a variety of
different age groups of simulated patients. Providers who evaluated the two brands overwhelmingly chose
one brand over the other. The data from this study was provided to hospital purchasing administrators and
was used to determine which of the two laryngoscope brands was purchased by the hospital. To the author’s
knowledge, this report represents the first reported use of health care provider simulation to influence
hospital equipment selection.

As noted by David, et al., hospitals allocate a significant portion of their resources to procuring and
managing capital assets, and they are continuously faced with demands for new medical equipment [10].
Some hospitals have developed medical technology management programs to address these needs. Such
programs employ clinical engineers to match new medical equipment with the hospital's objectives, aid in
integrating new equipment into existing operations and mitigating patient safety issues associated with
new equipment purchase [10,11]. The ultimate goal of such programs is to objectively guide hospital capital
assets decision-making towards the best purchase options. In some cases, the clinical engineer uses
simulation, bench testing and clinical studies to assist in medical equipment and supply selection [11].
However, we were unable to find any previous reports describing the use of health care providers to test,
evaluate and vote on equipment as part of the hospital purchasing process.

Institutional practice for selecting equipment is influenced by many factors, with a variety of competing
goals. Cost, clinical utility, availability of product, durability, maintenance requirements, and personal
experience must all be weighed. We sought to develop a large clinical consensus for the purchase of new
laryngoscopes to allow more engagement and presence from the clinical staff in the decision-making
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process. Additionally, health care provider involvement in decision-making process allowed a meaningful
way for staff to see a positive system improvement as a result of an adverse event. Based on our experience,
other hospitals may consider the use of simulation to allow providers to examine, compare, and rate medical
equipment prior to making purchasing decisions. 

This study has some limitations. First, we received written evaluations from only 65% of the providers who
presented to the simulation room during the study period. The reasons for this low return are unclear.
Possible factors include uncertainty of providers regarding study procedures, failure to complete an
evaluation, and failure to turn in the completed evaluation. Due to lack of baseline data, we were unable to
perform a sample size calculation to determine if our final enrollment was large enough to avoid bias.
Second, the study was only conducted during the day. This excluded night-shift personnel from
participation. Third, manikins, depending on brand and size, may not reflect the true anatomy of real
patients, which may limit the validity of the results. In order to generate results that will reflect real life care,
manikin studies, such as the described, can only be part of an evaluation process. Hence, ongoing evaluation
of the new laryngoscopes during clinical care is planned. Finally, the laryngoscopes were tested on a static
airway simulator, not in a dynamic airway management simulation scenario. The use of such ‘high-fidelity’
testing may have been beneficial. These limitations must be considered when interpreting the results of this
study.

Conclusions
In conclusion, we present a novel use of healthcare simulation in the selection of medical equipment for a
children's hospital. Results of our comparison of two potential laryngoscopes was conclusively in favor of
one brand. This testing was helpful in making an informed hospital equipment purchase and increasing
provider engagement in the equipment selection process. The use of simulation to allow healthcare
providers input into the decision-making process of medical equipment purchases is a feasible and
beneficial option.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Seattle Children's Hospital issued
approval IRB exempt. Animal subjects: All authors have confirmed that this study did not involve animal
subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

Acknowledgements
The authors would like to thank the staff at Seattle Children's Hospital who participated in this study.

References
1. Lateef F: Simulation-based learning: Just like the real thing . J Emerg Trauma Shock. 2010, 3:348–52.

10.4103/0974-2700.70743
2. Orledge J, Phillips WJ, Murray WB, Lerant A: The use of simulation in healthcare: from systems issues, to

team building, to task training, to education and high stakes examinations. Curr Opin Crit Care. 2012,
18:326–32. 10.1097/MCC.0b013e328353fb49

3. Guise JM, Mladenovic J: In situ simulation: identification of systems issues . Semin Perinatol. 2013, 37:161–
65. 10.1053/j.semperi.2013.02.007

4. Davis S, Riley W, Gurses AP, Miller K, Hansen H: Failure Modes and Effects Analysis Based on In Situ
Simulations: A Methodology to Improve Understanding of Risks and Failures. Advances in Patient Safety:
New Directions and Alternative Approaches. Henriksen K, Battles JB, Keyes MA, Grady ML (ed): Agency for
Healthcare Research and Quality, US; 2008. 3:1-15.

5. Hamman WR, Beaudin-Seiler BM, Beaubien JM, Gullickson AM, Gross AC, Orizondo-Korotko K, Fuqua W,
Lammers R: Using in situ simulation to identify and resolve latent environmental threats to patient safety:
case study involving a labor and delivery ward. J Patient Saf. 2009, 5:184–87.
10.1097/PTS.0b013e3181b35e6c

6. Patterson MD, Geis GL, Falcone RA, LeMaster T, Wears RL: In situ simulation: detection of safety threats
and teamwork training in a high risk emergency department. BMJ Qual Saf. 2013, 22:468–77.
10.1136/bmjqs-2012-000942

7. Geis GL, Pio B, Pendergrass TL, Moyer MR, Patterson MD: Simulation to assess the safety of new healthcare
teams and new facilities. Simul Healthc. 2011, 6:125–33. 10.1097/SIH.0b013e31820dff30

8. Wetzel EA, Lang TR, Pendergrass TL, Taylor RG, Geis GL: Identification of latent safety threats using high-
fidelity simulation-based training with multidisciplinary neonatology teams. Jt Comm J Qual Patient Saf.
2013, 39:268–73.

9. Ventre KM, Barry JS, Davis D, Baiamonte VL, Wentworth AC, Pietras M, Coughlin L, Barley G: Using in situ

2015 Roberts et al. Cureus 7(9): e331. DOI 10.7759/cureus.331 4 of 5

https://dx.doi.org/10.4103/0974-2700.70743
https://dx.doi.org/10.4103/0974-2700.70743
https://dx.doi.org/10.1097/MCC.0b013e328353fb49
https://dx.doi.org/10.1097/MCC.0b013e328353fb49
https://dx.doi.org/10.1053/j.semperi.2013.02.007
https://dx.doi.org/10.1053/j.semperi.2013.02.007
https://scholar.google.com/scholar?q=intitle:Failure Modes and Effects Analysis Based on In Situ Simulations%3A A Methodology to Improve Understanding of Risks and Failures
https://dx.doi.org/10.1097/PTS.0b013e3181b35e6c
https://dx.doi.org/10.1097/PTS.0b013e3181b35e6c
https://dx.doi.org/10.1136/bmjqs-2012-000942
https://dx.doi.org/10.1136/bmjqs-2012-000942
https://dx.doi.org/10.1097/SIH.0b013e31820dff30
https://dx.doi.org/10.1097/SIH.0b013e31820dff30
https://scholar.google.com/scholar?q=intitle:Identification of latent safety threats using high-fidelity simulation-based training with multidisciplinary neonatology teams
https://dx.doi.org/10.1097/SIH.0000000000000005


simulation to evaluate operational readiness of a children's hospital-based obstetrics unit. Simul Healthc.
2014, 9:102–11. 10.1097/SIH.0000000000000005

10. David Y, Jahnke E, Blair C: Risk assessment - hospital view in selecting medical technology . Conf Proc IEEE
Eng Med Biol Soc. 2004, 2:3504. 10.1109/IEMBS.2004.1403984

11. David Y: Technology evaluation in a US hospital: the role of clinical engineering . Med Biol Eng Comput.
1993, 31:HTA28–32. 10.1007/BF02446890

2015 Roberts et al. Cureus 7(9): e331. DOI 10.7759/cureus.331 5 of 5

https://dx.doi.org/10.1097/SIH.0000000000000005
https://dx.doi.org/10.1109/IEMBS.2004.1403984
https://dx.doi.org/10.1109/IEMBS.2004.1403984
https://dx.doi.org/10.1007/BF02446890
https://dx.doi.org/10.1007/BF02446890

	Simulation to Assist in the Selection Process of New Airway Equipment in a Children's Hospital
	Abstract
	Introduction
	Materials And Methods
	Study overview
	Study participants
	Devices tested
	FIGURE 1: Schematic showing the issues taken into consideration in the selection of the laryngoscopes and the development of the study design.

	Study procedures
	Statistical analysis

	Results
	TABLE 1: Provider choice of laryngoscope brand based on patient simulator age

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


