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Summary
Background: Wearable face-mounted computers such as Google Glass™ , Microsoft HoloLens™,
and Oculus’ Rift®, are increasingly being tested in hospital care. These devices challenge social etiquette, raise privacy issues, and may disrupt the intimacy of the doctor patient relationship. We
aimed to determine patients’ perception of and their privacy concerns with an archetype of wearable face-mounted computer devices, Google Glass.
Methods: Hospitalized inpatients were asked about their familiarity with Glass, how comfortable
they would be and if they would be concerned about privacy if their physician wore Glass, if the
use of Glass would affect their trust in their physician, and if they would want their physician to
wear Glass if it improved their care.
Results: Most (73%) respondents were unfamiliar with Glass, though 64% would be comfortable if
their doctor wore Glass. Under half (46%) of respondents were concerned about privacy with the
use of Glass. Seventy-six percent (76%) of respondents stated their doctor wearing Glass would not
affect their trust in their doctor. Patients concerned about their privacy were less likely to trust their
doctor if their doctor wore Glass (17% vs. 0%, p<0.01). Sixty-five percent (65%) of respondents
would want their doctor to wear Glass if it improved their care.
Conclusion: Most patients appear open to and would want their doctor to use face-mounted
wearable computers such as Glass, even when unfamiliar with this technology. While some patients
expressed concerns about privacy, patients were much less concerned about wearable technologies
affecting the trust they have in their physician.
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Dear Editor,
There has been increased interest in the development and use of face-mounted wearable computers
in health care. Examples of such technologies include Google Glass (Glass)TM, the newer Microsoft
HoLolensTM, and Oculus’ Rift® [1–3]. Entrepreneurs believe these devices can add value to and even
improve health care delivery [4–7], and a previously released version of Glass has already been used
to monitor vital signs, search health records, offer video streaming of operating rooms, and provide
medical education opportunities [8–13]. However, because these devices are conspicuous, they challenge established social etiquette [14], and they are therefore distinct from technology like tablets,
cellphones, or other wearable technologies that have been integrated into everyday clinical practice.
While face-mounted computers are being touted for use in health care, it is important to know how
patients perceive these devices, and if they disrupt the doctor-patient relationship. For example, patients may have reservations about how face-mounted computers protect the privacy of their sensitive health information, since these devices on-demand video with upload to cloud capabilities [10].
Therefore, patients’ acceptance of these devices is a critical barrier to their widespread implementation and adoption into patient care, and it is important to understand if patients would feel comfortable with physicians wearing these devices and if they have concerns that these devices may
undermine their privacy. We aimed to determine patients’ perception of and their privacy concerns
with an archetype of a wearable face-mounted computer, Glass.

Methods
All hospitalized general medicine inpatients were approached for written consent for the University
of Chicago Hospitalist Project, an established research infrastructure for studying hospitalized patients at the University of Chicago [15]. Among patients consenting to participate in the Hospitalist
Project, patients were eligible and asked to participate in this project if they were 18 years or older
and English speaking. A research assistant read consenting patients a description of Glass, including
that “Glass is a wearable computer with an optical head-mounted display that is developed
by Google”, and that “Glass can take videos and pictures, make telephone calls, and play music.” Patients were then shown a picture with a physician wearing the Glass face-mounted computer spectacles (▶ Figure 1) and were asked:
1. How familiar are you with Google Glass?
2. How comfortable would you be if one of your doctors were wearing Google Glass?
3. Google Glass has the ability to take photos and record video, if your doctor was wearing Google
Glass how concerned would you be about your privacy?
4. How would Google Glass affect your trust in your doctor?
5. If your doctor said Google Glass helped them to deliver better care would you want them to wear
Google Glass?
Responses for the first 3 questions used a Likert scale; question 4 responses included: “more likely to
trust your doctor,” “less likely to trust your doctor,” “no change” or “I don’t know;” question 5 responses included: “yes,” “no,” or “I don’t know” (▶ Figure 2). Results for each question were dichotomized in order to test for categorical associations between questions using Fishers exact test. The
University of Chicago institutional review board reviewed and approved this study.

Results
During the study period from 5/7/2014 through 1/31/2015, 92 patients were eligible and approached
for participation. Eighty-six [93% (86/92)] patients consented and completed the study with 6 [7%
(6/92)] patients refusing to participate. The mean age (s.d.) was 46 (14.7) years old with a range from
age 19 to age 88. Fifty-three percent [53% (46/86)] of participants were female. Self-reported race
was 69% (59/86) African-American, 21% (18/86) Caucasian, 4% (4/86) “other”, and 6% (5/86) “don’t
know or refused”. Seven percent [7% (6/86)] of participants had less than a twelfth grade education,
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35% (30/86) completed twelfth grade, 35% (30/86) had some college education, and 18% (16/86)
had a college education or more (▶ Table 1).
Most participants [73% (63/86)] were unfamiliar with Glass, yet two-thirds [64% (55/86)] stated
they would be comfortable if their doctor wore Glass. The video and photo capability of Glass divided participants with respect to concern for their privacy. Forty-six percent [46% (39/85)] would
be concerned, 47% (40/85) would not be concerned, and 7% (6/85) would be neither concerned nor
unconcerned about their privacy if their doctor were to wear Glass (one participant refused question). Three-quarters [76% (65/86)] of participants felt that their doctor wearing Glass would not
change their trust in their doctor, with only 9% (8/86) reporting they would trust their doctor less.
Among participants who had privacy concerns about Glass, 18% were less likely to trust their doctor
wearing Glass, while among participants who had no privacy concerns about Glass 0% reported
trusting their doctor less (p<0.01) (▶ Figure 3). There were no associations between patient age or
race, and familiarity with Glass, or privacy or trust in their doctor were their doctor to wear glass.
Two-thirds [65% (56/86) of participants would want their doctor to wear Glass if it improved their
care.

Discussion
Among the hospitalized patients we studied, most were open to their doctor using a wearable facemounted computer, even when unfamiliar with this technology. Although many patients had concerns about privacy, very few expressed concern that it would affect their trust in their doctor. This
suggests that patients’ trust in their physician may mediate the privacy concerns patients have with
face-mounted technology. Further, neither privacy concerns nor concerns with the social appropriateness of face-mounted computers appear to hinder patients trust in their physician, which is integral to maintaining the doctor-patient relationship. Additionally, despite patients’ privacy concerns,
the majority of patients would want their doctor to use such technology if it improved their care.
Therefore, physician trust and the potential for improved care may trump privacy concerns that patients have when it comes to the use of face-mounted computers for clinical care.
Our study is limited as a single urban academic medical center, and it is possible that our results
may not be generalizable to other institutions. Additionally, Google Glass was the only facemounted computer available at the time of the study design, and it is possible that patients’ perception of other now available face-mounted computers may be different than Google Glass, or that patients’ initial perceptions may lead to premature opinions.
We believe we are the first study to directly ask patients how they perceive face-mounted computers and their use in a patient care setting. Our findings are important because as the technology
grows and newer products become available (such as Microsoft HoLolens, Oculus Rift, and Google
Glass Version 2) there are a wide variety of potential uses for face mounted computers across clinical
and health care settings. While patients’ perceptions of these devices may vary in different clinical
settings (inpatient encounter, outpatient encounter, operating room or procedural suite), the issues
of physician trust and the privacy of protected health information are universal and important considerations for patients with any new technology whose uses are adapted into health care. To accept
face-mounted computers as a routine part of clinical care patients will need to trust how clinicians
use these devices, be assured that their private health information is protected, and assent to any initial social awkward interactions and feelings these devices may engender. Therefore, our results are
a first step towards understanding how patients may initially perceive the adaption of face-mounted
computers, which are a new and relatively unknown form of technology, into use for clinical care.
Future studies should focus on how face-mounted computers are perceived by a broader range of
patients in different clinical care settings, and they should address specifically patients’ perception of
and the actual security concerns of these devices when collecting protected patient health information. Additionally, future studies should explore if newer versions of face-mounted computers can
actually improve the efficiency and/or quality of care delivered to patients.
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Clinical Relevance
While developers and entrepreneurs are excited by how face-mounted computing technology can to
add value to health care, it is unknown how patients may perceive such devices when used by their
physician. To be accepted as a new technology in health care, it is important to understand how patients perceive face-mounted computers to affect their privacy or disrupt the intimacy of the doctor
patient relationship. This project is instructive because face-mounted computing is a rapidly growing technology with health care as an intended industry for use and application. Since face mounted
computers are so conspicuous, the adaption of these devices poses challenges distinct from other
technologies that have been adapted into clinical practice (tablets, cellphones)
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Fig. 1 Google Glass Photo

Google Glass is a wearable computer with an optical head-mounted display that is
developed by Google. Currently Google Glass remains under development with certain
individuals being granted the opportunity test and develop new software to use with Google
Glass. Among other things, “Glass” can take videos and pictures, make telephone calls, and
play music. In medicine, some physicians and health systems are interested in using “Glass”
to improve the efficiency and quality of care, as well as using “Glass” to ultimately improve
the patients’ experience. (RA holds picture of Doctor wearing Google Glass)

1. How familiar are you with Google Glass?
a. Very Familiar
b. Somewhat Familiar
c. Neither Familiar or Unfamiliar
d. Somewhat Unfamiliar
e. Very Unfamiliar
2. How comfortable would you feel if one of your doctors was wearing Google Glass?
a. Very Comfortable
b. Somewhat Comfortable
c. Neither Comfortable or Uncomfortable
d. Somewhat Uncomfortable
e. Very Uncomfortable
3. Google Glass has the ability to take photos and record video. If your doctor was
wearing Google Glass, how concerned about your privacy would you be?
a. Very Concerned
b. Somewhat Concerned
c. Neither Concerned nor Unconcerned
d. Somewhat Unconcerned
e. Very Unconcerned
4. How would Google Glass affect your trust in your doctor?
a. More likely to trust your doctor
b. No change
c. Less likely to trust your doctor
d. I don't know
5. If your doctor said Google Glass helped them deliver better care, would you want
them to wear Google Glass?
a. Yes
b. No
c. I don't know
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Figure 3. Concern for Privacy vs. Trust in Physician
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Fig. 3 Concern for Privacy vs. Trust in Physician
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Total N=86

N (%)

Female

46 (53)

Age-Mean ± SD (years)

46 ± 14.7

Table 1 Patient Characteristics

Race
Black or African American
White
Other
Don’t know/refused

59 (69)
18 (21)
4 (4)
5 (6)

Education Level
<12 Grade
Completed grade 12
Some College
College and/or Post Graduate
Don’t know/refused
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6 (7)
30 (35)
30 (35)
16 (18)
4 (5)
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