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Purpose: Smart glasses are a kind of wearable technology that gives users sustained, hands-free access to
data and can transmit and receive information wirelessly. Earlier studies have suggested that smart
glasses have the potential to improve patient safety in anesthesia care. Research regarding health care
professionals' views of the potential use of smart glasses in anesthesia care is limited. The purpose of this
study was to describe anesthesia health care professionals' views of smart glasses before clinical use.
Design: A qualitative descriptive study.
Methods: Data were collected from focus group interviews and analyzed using thematic content analysis.
Findings: Three categories of participants' views of smart glasses were created during the analysis: views
of integrating smart glasses in clinical setting; views of customized functionality of smart glasses; and
views of being a user of smart glasses. One theme, striving for situational control, was identified in the
analysis.
Conclusions: Smart glasses were seen as a tool that can impact and improve access to patient-related
information, and aid health care professionals in their struggle to gain situational control during anes-
thesia care. These are factors related to increased patient safety.

© 2020 American Society of PeriAnesthesia Nurses. Published by Elsevier Inc. This is an open access
article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Anesthesia care has focused on improving patient safety over
the past few decades.1 A growing number of patients with complex
conditions are anesthetized today. This requires extensive moni-
toring of patients' vital signs (VS) such as blood pressure, oxygen
saturation, heart function, respiratory rate, and cerebral function.
These parameters are key aspects of detecting life-threatening
events early and enhancing patient safety during anesthesia.2,3

Today, stationary multiparameter monitors have been developed
that display real-time VS and provide access to clinical hospital
systems offering a comprehensive range of patient information and
powerful analysis tools at the point of care.3
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Working in anesthesia means using various personal skills.
Every day health care professionals in anesthesia work closely
together to optimize patient care in teams that include different
professions. Good teamwork is based on appropriate communica-
tion.4 Anesthesia care has a long history of enhancing patient
safety: teamwork, use of protocols and checklists, and improved
monitoring of patients' VS have all contributed to safer care for
patients undergoing anesthesia. However, patients still suffer
complications, related to communication and monitoring of VS
during anesthesia care. Improved technology that can facilitate the
health care professionals' work in anesthesia care is therefore still
needed.1,5-9 One technological innovation that has proved useful in
the operating room (OR) setting is smart glasses10 (Figure 1).

The purpose with smart glasses is to create convenient, hands-
free access to various kinds of information.11 The product is a
kind of wearable technology that gives users sustained, hands-free
access to data and can transmit and receive information wirelessly.
This information can be communicated to other smart glass users,
and glasses from some brands can capture images, record videos,
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Figure 1. Smart glasses from Google (Google Glass Enterprise). This figure is available
in color online at www.jopan.org.
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and serve as telephones. Smart glasses can be operated by voice or
physical input.12

Although there are several commercial Web sites describing
the use of smart glasses in a surgical environment, the number of
scientific studies is limited. Examples of studies that have been
published describe the use of smart glasses in neurosurgical
navigation and to complete surgical safety checklists.13,14 A sys-
tematic review of wearable technology, including smart glasses, in
the OR concludes that in several intraoperative specialties wear-
able technology has potential to improve safety, communication,
and education.10 A recently published scoping review highlights
both benefits and limitations related to health care professionals'
use of smart glasses in situations occurring in anesthesia care.15

Evaluation of a head-mounted display that visualizes VS for an-
esthesiologists during general anesthesia prompted the conclu-
sion that more research is needed to determine what kinds of
information should be displayed and whether a head-mounted
display can improve the anesthesiologists' performance.16

Like smartphones or tablets, smart glasses work through ap-
plications. The application needs to be tailored to the specific
setting.17 In an earlier study, health care professionals' views of
smart glasses in an intensive care setting were explored.18 Anes-
thesiology and intensive care have many similarities, such as that
sudden, fast, and serious changes may occur in the patient's con-
dition. VS are shown to be important in both settings to provide
safe and high-quality care.19,20 However, there are essential differ-
ences in each setting, for example, patient population, duties, tasks,
environment, and responsibilities. Because smart glasses have been
suggested to improve patient safety in anesthesia,16,21 this product
might be a part of future anesthesia care. There is a lack of research
in the area of anesthesia health care professionals' views of the
smart glass technology. Their views are important information for
developers creating a customized application for anesthesia care.
With this study, we want to explore anesthesia health care pro-
fessionals' views of the potential use of smart glasses in an anes-
thesia setting. Clinical use of smart glasses is not part of this study.
Purpose

The aim of this study was to describe anesthesia health care
professionals' views of smart glasses before clinical use.
Methods

To achieve the aim, a qualitative design was used. Data were
collected using focus group interviews. Focus group interviews
have proved advantageous in studies of how people perceive a
Please cite this article as: Enl€of P et al., Smart Glasses for Anesthesia
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phenomenon,22 in this case smart glasses. Collected data were
analyzed using thematic content analysis.23
Setting

This study was conducted in an OR at a university hospital in
Swedenwhere patients undergo neurosurgical, hand, ear, nose and
throat, and plastic surgery. Surgeries last from 30 minutes to
20 hours. The workforce consists of approximately 80 health care
professionals, comprising scrub nurses and scrub nurse assistants,
nurse anesthetists (NAs) and anesthesia assistants, anesthesiolo-
gists, and surgeons with the aforementioned specialties. A mini-
mum of six health care professionals, including NAs, anesthesia
assistants, anesthesiologists, scrub nurses, scrub nurse assistants,
and a surgeon, constitute the surgical team surrounding the pa-
tient. Besides working in the OR, NAs, anesthesia assistants, and
anesthesiologists also provide anesthesia for patients undergoing
magnetic resonance imaging, interventional surgery, and
computed tomography. They all belong to the trauma team, which
carries out the primary survey of trauma patients in the emergency
department and monitor critically ill patients during intrahospital
transports.
Participants

All 30 health care professionals working as NAs or anesthesi-
ologists were invited to participate. The NAs were all nurses
specialized in anesthesiology, and the physicians were anesthesi-
ologists or anesthesiologists in training. Anesthesia assistants were
not invited to participate because they do not monitor VS in their
profession. The management of the OR was contacted to get
permission to carry out the focus group interviews at the unit and
to ask health care professionals to participate. Information about
the study was given both verbally, from the first author, in the daily
staff meetings and on strategically placed posters. Written consent
was obtained before the focus group interviews started. In total, 16
health care professionals in four focus groups took part (Table 1).
Focus group interviews were conducted with anesthesiologists and
NAs in separate groups.
Ethical Approval

Ethical approval was obtained from the Regional Ethical Review
Board in Lund, Sweden (Dnr 2016/773 and Dnr 2018/107). All the
participants were informed that the study was conducted on a
voluntary basis and they could withdraw their consent at any time.
This study was conducted according to the principles of the
Declaration of Helsinki.24
Data Collection

Data were collected in March 2018. All the focus group in-
terviews were conducted similarly and started with a short pre-
sentation of the research project. Smart glasses from Google
(Google Glass Enterprise) were available for the participants to try
on during all four focus group interviews to increase understanding
and contribute to discussions. Some of the participants had seen
and read about smart glasses, but no one had used them before.

An interview guide22 with the following questions was used:

� “Tell me when you think smart glasses might facilitate your
work?”
Care: Initial Focus Group Interviews with Specialized Health Care
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Table 1
Participants' Characteristics

Anesthesiologists
(n ¼ 4)

Nurse Anesthetists
(n ¼ 12)

Focus groups 1 3
Age (y) 38*, 29-48 42*, 33-57
Female gender 2 7
Anesthesia experience (y) 7*, 1.5-12 12*, 1-32

* Data on participants' characteristics, with figures representing the number (n)
or median.
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� “Tell me what kind of information you would like to see in the
smart glasses?”

� “Tell me how you would like the information to be presented to
you?”

� “Tell me if you think smart glasses can affect patient safety and,
if so, how?”

Questions like “Can you tell me more?”were asked, to follow up
some of the answers given by the participants. Because the second
author had more experience in conducting focus group interviews
and had no previous relationship with the participants, she was
selected as the moderator, with the first author sitting in as an
observer. Themoderator's role was to guide the discussions and ask
follow-up questions, whereas the observer took notes, observed
nonverbal body language, and asked follow-up questions. The focus
group interviews took place in a conference room just outside the
OR and lasted between 23 and 43 minutes. They were recorded
digitally and transcribed verbatim by the first author. After the last
focus group interview, the first and second authors agreed that only
a few new issues had come up, whereas the majority had been
brought up in earlier interviews. This indicates some data
saturation.22

Data Analysis

Data were analyzed using thematic content analysis as
described by Granheim and Lundman.23 The transcribed text was
read through several times to get a sense of the whole. Meaning
units (sentences or paragraphs) related to the aim of the studywere
marked. Long meaning units were condensed, with the core pre-
served, and meaning units were then labeled with codes. To reach
consensus between the first and the second author, meaning units
were marked, condensed, and coded together in the first focus
group interview. For the other three, this work was conducted by
the two first authors separately and then compared and discussed
to achieve a joint result. The codes were arranged in subcategories,
which were then arranged into categories. This process was con-
ducted by the first and second author together, continuously
moving back and forth between thewhole and parts of the text. The
analysis was also discussed with the third and fifth authors, and
finally the whole research team reviewed the final article together.

Findings

Three categories and 11 subcategories were created during the
content analysis (Table 2). They are presented below, with cate-
gories as section headings and subcategories in italics. During the
analysis, health care professionals' ambition to gain control in
anesthesia care situations to provide patient safety became evident.
During anesthesia care, they seemed to be constantly striving for a
Please cite this article as: Enl€of P et al., Smart Glasses for Anesthesia
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feeling of control of the situation. Hence, Striving for situational
control represents the latent content, the theme, throughout all the
categories.

Views of Integrating Smart Glasses in a Clinical Setting

In the subcategory using smart glasses for monitoring VS, par-
ticipants believed that smart glasses could be used to increase the
feeling of control when users gain access to VS all the time,
regardless of what kind of tasks they carry out. They felt that when
health care professionals use smart glasses for monitoring VS, they
might possibly see changes in VS faster than by using the stationary
monitor.

FG3: That you can keep better track of your patient, as simple as
that … Yes, hemodynamically, and oxygen saturation … that you
can … keep track all the time.

Another topic regarding monitoring VS was the option of using
smart glasses to mute alarms. The participants believed this was
positive, especially when they were not working close to the sta-
tionary monitor and therefore unable to mute the alarm. This was
seen as positive for patient safety and the environment in the OR.
Participants thought the environment would be less noisy if they
could mute alarms without having to confirm it on the stationary
monitor.

FG1: As I said… environmentally… I think there'd be fewer alarms
in the OR, if you could turn it off a bit faster. So… that's also positive
for patient safety.

The analysis showed how participants wanted to use smart
glasses in caring situations. Examples given were when health care
professionals move around in large ORs, in emergency situations,
and during intrahospital transports.

FG4: I think during almost all transportation, even when we've
been in the OR and are on our way to the intensive care unit or
neurosurgical intensive care unit.

And sometimes we walk ahead of the bed and can't see the monitor
[used today] at all.

The analysis also reveals how smart glasses could be used in
teaching situations. Both NAs and anesthesiologists believed that
smart glasses could enable supervisors to take a step back and let
the students be more independent, whereas still maintaining
control in the situation by using smart glasses.

FG4: I mean when teaching students, for instance, if they're
learning how to intubate and wearing smart glasses, you don't
have to look over their shoulder. Instead, you could watch a
monitor using smart glasses, see what they're seeing and give them
advice.

Other examples given were in a situation when health care
professionals are unable to see the stationarymonitor. For example,
when they move between different rooms while monitoring pa-
tients during computed tomography or turn their backs on the
stationary monitor in the OR, and during induction and intubation.
Regarding intubation, all NAs agreed that smart glasses could be
useful in this situation. Anesthesiologists also talked about the
Care: Initial Focus Group Interviews with Specialized Health Care
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Table 2
Overview of the Findings

Subcategories Categories Theme

To use smart glasses for monitoring vital signs
To use smart glasses in caring situations
To use smart glasses for communication and documentation
To use smart glasses as support in decision-making

Views of integrating smart glasses in a clinical setting Striving for situational control

Vital signs required to facilitate monitoring
To provide information from electronic health records
Requests regarding visual layout in smart glasses
Technical requirements for smart glasses
To control smart glasses

Views of customized functionality of smart glasses

To be affected by smart glasses
To wear smart glasses

Views of being a user of smart glasses

The subcategories, categories, and theme created during thematic content analysis.
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situation of monitoring patients during insertion of a central
venous catheter and in the recovery room. Participants felt that
patient monitoring can be difficult to perform in these situations
today.

Using smart glasses for communication and documentation was
seen as positive by the participants. They concluded that smart
glasses could contribute to improve both aspects, especially in
emergency situations. Being able to talk hands free to other smart
glass users, and thereby avoiding telephones, would leave both
their hands free to do other things. But therewas also some concern
that a product like this might cause confusion. Participants thought
that other health care professionals might get confused if a smart
glass user was talking to the glasses but bystanders thought the
user was talking to them.

FG2: But in that case it would be a good thing if it could replace the
telephone… So I could use this [smart glasses] to make phone calls.

Then you could continue working with your hands even during
telephone calls.

They also talked about the possibility of sharing and receiving
information via smart glasses. NAs felt a positive and calming
feeling knowing that the anesthesiologists in charge could access
the same visual information as themselves, without being in the
same physical place.

FG3: Yes, then it's good… communication with the anesthesiologist
as well, I think … that you like … that they can see in real time
what's going on.

Anesthesiologists were positive about being able to receive
notifications via smart glasses. If VS are abnormal, they want to get
a notification and then have the abnormal information displayed in
front of them. NAs saw smart glasses as a tool to enhance docu-
mentation. The ability to take a photograph or record a video to
depict something abnormal was seen as positive. They thought that
this could enhance patient safety.

Participants raised the question of how to use smart glasses as a
support in decision-making. Anesthesiologists expressed the wish to
use smart glasses to supplement their decision-making but stated
that smart glasses could never replace a face-to-facemeetingwith a
patient.

FG2: There are so many different parameters to consider now. So
the monitor itself gives you an idea, but the nurse might as well tell
you. Often you need a physical exam as well.
Please cite this article as: Enl€of P et al., Smart Glasses for Anesthesia
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On the other hand, NAs mentioned the opportunity to access
different documents via smart glasses. Checklists, treatment
guidelines, and other routine documents were among the pro-
posals to help them in their decision-making.

FG1: In case something happens, let's say you get an alarm from the
monitor for asystole, then glasses could be a tool for visualizing the
treatment guidelines or… a checklist of what needs to be done.

In addition, NAs wanted a function to activate reminders and a
timer function, both of which were seen as positive features for
patient safety. NAs were concerned about technical issues. They
feared that smart glasses would not visualize the correct informa-
tion, causing them tomake decisions on false grounds, and that this
would be negative for patient safety.

FG4: If there's a delay in smart glasses [regarding visualization of
VS] then it can affect patient safety negative if you trust the smart
glasses instead of observing the patient.
Views of Customized Functionality of Smart Glasses

The analysis clearly showedwhat kinds of VS participants require
to facilitate monitoring. Most of the participants wanted to choose
specific VS they thought were more important than others to
visualize. The most common ones mentioned were blood pressure,
blood oxygen saturation, and pulse or electrocardiogram. These VS
were mentioned in all four focus group interviews. Other
frequently mentioned VS were respiratory rate and end-tidal CO2.
Intracranial pressure was also mentioned. However, some NAs
expressed that the best thing would be to have all VS available,
visualized in smart glasses.

FG1: At least pulse rhythm, blood pressure, oxygen saturation, and
respiratory rate.

But there were also NAs and anesthesiologists who did not want
VS to be shown at all, as long as they were normal. They believed
that VS, or a trend from VS should be visualized only when they are
abnormal. Some preferred trends from VS rather than the actual
number in general. As long as VS are correctly displayed, partici-
pants did not expect smart glasses to affect patient safety adversely.
In addition to VS, participants also wanted to provide information
from electronic health records (EHRs). They believed that blood
Care: Initial Focus Group Interviews with Specialized Health Care
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samples, blood type, and howmuch drugs the patient has received
were important aspects.

FG2: So you could see that patient's EHR as well. I mean, you could
get information from the nurse about what drugs have been
administered and when, but if you checked it yourself it would be a
lot easier.

Furthermore, the analysis showed participants' requests
regarding visual layout in smart glasses. They agreed that layout in
smart glasses should be as similar as possible to the current layout
on the stationary monitorsdwith the same colors, character sizes,
and disposition. If the information was displayed differently, par-
ticipants thought it might confuse them.

FG3: Like you're used to. Otherwise it might mess things up.

Something obvious to both NAs and anesthesiologists was the
fact that VS presented as numbers also require associated curves.
They thought this would be important, because health care pro-
fessionals need to be able to determine whether the numeric value
is reliable. When an alarm occurs, participants wanted the number
and associated curve only to be displayed, and once the alarm has
been confirmed, for the layout to go back to normal again.

FG1: Curves are also good to showwhether it's really an alarm. You
often get an alarm, but you can see on the curve that it’s really an
interference. It's valuable to get a curve and not just a number.

Participants identified a risk in too much information being
displayed in the smart glasses. They believed that this might make
information intrusive, and that it might not be taken seriously,
resulting detrimental to patient safety.

FG4: Because I think that too much information might make you
choose not to look.

They believed that a problem like this could be solved if they
were able to separate information in different menus. They could
then switch between menus, preventing too much information
from being displayed at the same time. When it came to reading a
document on the smart glass screen, participants thought that this
would most likely be difficult because the text would be too small.
They believed that a guideline in the form of an A4 page, for
example, might be easier to access using a computer.

Analysis revealed participants' views of technical requirements
for smart glasses and, in particular, requests concerning smart glass
battery life. The consensus was that the battery needs to last at least
as long as one surgery. In this connection, participants also
mentioned that smart glasses became very hot to wear after a
while.

FG4: At least for several hours, they mustn't go flat. I mean, they
need to last for the entire surgery.

Another requirement was that participants would prefer if they
could have protective glass in smart glasses, to shield their eyes
from splash. They also wanted them to be strong enough to with-
stand cleaning according to the current guidelines. Furthermore,
participants had requests, and mostly doubts, regarding the wire-
less network provided at the hospital. The fact that smart glasses
cannot function without this network made them question
whether the network is reliable enough.
Please cite this article as: Enl€of P et al., Smart Glasses for Anesthesia
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FG4: As long as the network's functioning, it may crash. Computer
programs and so on can cause trouble.

Participants in all focus group interviews wanted to be able to
control smart glasses with both touch and voice commands, espe-
cially the latter in stressful situations. They also wanted the ability
to switch between menus using their fingers to swipe on the touch
pad.

FG3: Maybe if there's an emergency situation, then you can use
voice control instead.

When your hands are busy.
Yes, exactly.

Furthermore, participants raised questions about using voice
commands when there are other health care professionals in the
vicinity. They wondered how smart glasses could distinguish be-
tween the user's voice and the voices of others nearby. Would they
perceive the commands when the surroundings are stressful and
noisy? They also wanted to be able to use their native language for
voice commands.

FG2: Yes, that depends on how well they function when the sur-
roundings are noisy and there's a lot going on. It might be a very
noisy environment. Would they [smart glasses] still listen to my
commands?

Views of Being a User of Smart Glasses

The analysis revealed how participants think users might be
affected by smart glasses. In general, most of them believed that
smart glasses could provide advantages, but also feared they might
be intrusive.

FG3: No, but it's going to be exciting [to try smart glasses in
anesthesia care], because it might be like that you think that they’
are so annoying.

Participants thought that smart glasses could give users a false
sense of security. They might feel that everything is all right
because they are wearing smart glasses, with constant access to
information, and miss other important aspects of the patient's
condition. Participants concluded that it might take some time to
get used to working with smart glasses in the clinical setting.
Concerns were also raised whether smart glasses might emit
harmful radiation.

Among anesthesiologists, therewas a concern that smart glasses
would generate more alarms then the users can handle. In their
opinion, a single anesthesiologist could potentially be attending to
more than one patient at the same time, and if alarms from all the
patients came to one person, the risk is that the situation might be
unmanageable, especially if other machines in the vicinity are
generating alarms as well. Anesthesiologists thought this would
reduce patient safety.

FG2: It would be negative for patient safety if alarms started going
off from another device at the same time, and alarms do go off from
other devices while you're working with the patient.

Another issue that arose during the analysis is what it would be
like to wear smart glasses. Participants found getting the screen in
Care: Initial Focus Group Interviews with Specialized Health Care
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the right position complicated. Almost every participant needed a
couple of minutes to place them correctly, in the right position for
the whole screen to be visible. Moreover, participants expressed
doubts about wearing smart glasses with their own prescription
glasses. Several of the participants wore glasses on a daily basis, and
while some found it possible to wear both pairs of glasses simul-
taneously, others did not. Suggestions included some way of
attaching them to their own glasses or incorporating prescription
glasses in the smart glasses. Participants had concerns about
whether the glasses would stay in place properly when they leaned
forward, for example. The participants found it advantageous that
using this product means that they touch the stationary monitor
less, and thought this might help to make the environment more
hygienic. NAs and anesthesiologists also discussed how long they
would want to wear smart glasses. The anesthesiologists were
unwilling to wear them all day, whereas the NAs wanted to do so.

FG1: For me, if I were using them I'd want to wear them the whole
day.

FG2: I don't think I'd want to wear them constantly, all day long.
Discussion

In this study, we describe health care professionals' views of
future use of smart glasses in anesthesia care. The findings show
that participants thought smart glasses may be helpful as a digital
tool and might increase patient safety because of enhanced patient
monitoring, improved documentation, and better teamwork. Con-
cerns related to how smart glasses will affect users and about the
risk of technical issues were raised. Before implementation, par-
ticipants wished for similar layout as the monitoring equipment
used today.

The analysis generated an underlying theme on how partici-
pants had a constant strive to gain a feeling of control in anesthesia
care situations. They seemed to believe that smart glasses, among
other things, could affect the feeling of situational control, mainly
in a positive way. To experience a feeling of control in different
situations has been stated to be important, especially in relation to
stress. Experiencing a feeling of control in a given situation has the
possibility to reduce stress.25 This is corroborated with reference to
anesthesia care by Verma et al,26 who showed that lacking control
in thework environment is anesthesiologists' main source of stress.
Findings from this study indicate that smart glasses can have the
ability to enhance the feeling of control in anesthesia care situa-
tions, and thereby possibly improve patient safety.

A similar previous study explored health care professionals'
views of smart glasses in intensive care setting.18 In line with our
results, participants in that study also believed that smart glasses
can enhance communication within the team, especially when
team members are working in different locations. Both studies
show, moreover, that participants believe it is important, especially
in emergency situations, to avoid the risk of distraction and
confusion bymaking smart glasses display configuration similar (in
terms of views, layout, and colors) to what they are familiar with
from existing monitoring equipment. This has been shown to be
important in a study from a different environment. Motorists who
become distracted divert their attention from the road and traffic,
and as a result miss events and have longer reaction times.27 Dis-
tractions within anesthesia care have been proven to possibly
endanger patient safety.28 A study by Merry et al29 showed that
when a new system of drug administration, including standardized
coloring of drug labels, was implemented in anesthesia care, drug-
related errors decreased.29 This indicates that colors can help to
Please cite this article as: Enl€of P et al., Smart Glasses for Anesthesia
Professionals, Journal of PeriAnesthesia Nursing, https://doi.org/10.1016/
structure visual input and may apply to the results from both the
intensive care and the anesthesia care setting. For example, if a
curve or numberwas presented in red, the health care professionals
included in these studies instinctively knew that it represented
arterial blood pressure. If another numerical value were presented
in red, it might cause distraction and confusion, and possibly
endanger patient safety. Accordingly, the layout for presenting VS
in smart glasses must be customized to specific context and setting.

The study conducted in an intensive care setting18 and our study
show some differences among health care professionals. In inten-
sive care, they focused more on the importance of interpersonal
relationships between health care professionals and patients, and
on how smart glasses might possibly affect these relationships. The
importance of interpersonal relationships has been discussed
before.30-32 Participants in anesthesia care, on the other hand, had a
stronger focus on their responsibility for monitoring VS, and on
how smart glasses could help improve their access to VS, thereby
enhancing their feeling of control in anesthesia care situations and
possibly improving patient safety.25,26

The differences between the findings of the two studies may be
explained by the participants' divergent task assignments and
different forms of teamwork. Working in an intensive care unit
means caring for the patient for a longer period than in anesthesia
care provided in an OR. Intensive care may last from hours to
months, whereas anesthesia care ranges from minutes to hours in
duration. Intensive care entails a more holistic approach,33,34

whereas anesthesia care is provided for a limited period and fo-
cuses on an advocacy approach,35 making patient monitoring and
VSs extra crucial for patient care. Studies have shown that NAs role
in the team providing anesthesia care is often independent, making
it both appreciated and experienced as lonely.36,37

Methodological Considerations

To describe participants' views of smart glasses, the authors
chose to conduct a thematic content analysis on data collected
through focus group interviews. Focus group interviews are known
to be capable of yielding rich descriptions of phenomena when the
participants are allowed to discuss matters among themselves.22,38

In our opinion, the findings from this study provide a rich
description of the phenomenon smart glasses in anesthesia care.
Most of the employees available for interviews chose to attend.
There was a wide range of years' experience among them and their
gender distribution was even (Table 1). There were smart glasses
available during the interviews, to enhance the experience and
knowledge regarding the phenomenon. The two first authors
conducted the focus group interviews in a conference room outside
the OR, with limited risk of disruption. These factors may all
enhance the credibility of this study.22,39

Each of the four focus groups in this study comprised two to five
participants, as presented in Table 1. In the group with only two
participants additional members were listed, but unfortunately
they were unable to attend because of prioritized work events. Two
to three focus groups are said to be enough for more than 80% of all
themes to be discovered, and three to six focus groups enough to
discover 90%.40 Dropout is a known problem in this type of data
collection,22 but research has shown that even small focus groups
with as few as two participants can yield valuable research data.41

The researchers therefore chose to conduct the focus group inter-
view concerned, despite there being only two participants. Rich
data were collected from this occasion and included in the analysis.
In the last focus group interview conducted, only a few new views
of smart glasses were expressed. This indicates that sufficient
content richness was obtained.40 The average interview duration
was 35 minutes; the focus group interview with only two
Care: Initial Focus Group Interviews with Specialized Health Care
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participants lasting 23 minutes was the shortest. During the anal-
ysis it became clear that the authors had not explained to the
participants whether smart glasses were to be used as a supple-
ment to, or to replace, existing monitoring equipment. This may
have affected the participants' responses. The researchers conclude
that both the number of focus group interviews and the number of
participants sufficed for collection of rich data for analysis.

The participants' workplace was the same as the first author's.
This may weaken the findings, owing to previous interactions be-
tween the author and the participants. This may have meant that,
because of earlier relationships, participants answered questions in
ways that were beneficial or not beneficial to the author, rather
than expressing their sincere opinions.22 However, this effect is
relatively unlikely because the first author neither moderated the
discussions nor had a leading role in the workplace.

A theme may be difficult to discover but obvious once detec-
ted.39 In this study, working on the thematic process separately, the
first and second authors identified the same theme. To increase
credibility continuous tutorials with and assessments by impartial
researchers took place.22,23

Conclusions and Implications for Practice

This study reports views of anesthesia health care professionals,
including anesthesiologists and NAs, on smart glasses before clin-
ical use in anesthesia care. Overall, most of the participants had
positive views of the smart glass technology. Smart glasses were
seen as a tool that could facilitate health care professionals' strive to
gain a feeling of situational control in anesthesia care. The findings
also show that smart glasses can impact and improve the presence
of patient-related information. These are factors that can increase
patient safety. Some issues related to the potential clinical use of
smart glasses, such as technical limitations and effect on users,
need further attention. Findings from this study can help provide
application developers with the information they require to
develop a customized application for smart glasses in anesthesia
care. These findings also indicate that NAs and anesthesiologists
believe that smart glasses could be a part of future anesthesia care.
To find out if this is true, clinical tests using smart glasses with a
customized application are needed.
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