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Over 90% of Americans own mobile phones, and
their use for internet access is rising rapidly (31% in
2009, 63% in 2013)." This has prompted growth in
mobile health (mHealth) programs for outpatient set-
tings,” and similar growth is anticipated for inpatient
settings.” Hospitals and the healthcare systems they
operate within are increasingly tied to patient experi-
ence scores (eg, Hospital Consumer Assessment of
Healthcare Providers and Systems, Press Ganey) for
both reputation and reimbursement.*’ As a result,
hospitals will need to invest future resources in a
consumer-facing digital experience. Despite these
trends, basic information on mobile device ownership
and usage by hospitalized patients is limited. This
knowledge is needed to guide successful mHealth
approaches to engage patients in acute care settings.

METHODS

We administered a 27-question survey about mobile
device use to all adult inpatients at a large urban Cali-
fornia teaching hospital over 2 dates (October 27,
2013 and November 11, 2013) to create a cross-
sectional view of mobile device use at a hospital that
offers free wireless Internet (WiFi) and personal health
records (Internet-accessible individualized medical
records). Average census was 447, and we excluded
patients for: age under 18 years (98), admission for
neurological problems (73), altered mental status (35),
non-English speaking (30), or “unavailable” if
patients were not in their room after 2 attempts
spaced 30 to 60 minutes apart (36), leaving 173 eligi-
ble. We performed descriptive statistics and unad-
justed associations (x> test) to explore patterns of
mobile device use.

RESULTS

We enrolled 152 patients (88% response rate): 77
(51%) male, average age 53 years (19-92 years), 84
(56%) white, 115 (75%) with Medicare or commer-
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cial insurance. We found 85 (56%) patients brought a
smartphone, and 82/85 (95%) used it during their
hospital stay. Additionally, 41 (27%) patients brought
a tablet, and 29 (19%) brought a laptop; usage was
37/41 (90%) for tablets and 24/29 (83%) for laptops.
One hundred three (68%) patients brought at least 1
mobile computing device (smartphone, tablet, laptop)
during their hospital stay. Overall device usage was
highest among oncology patients (85%) and lowest
among medicine patients (54%) (Table 1). Device
usage also varied by age (<65 years old: 79% vs >65
years old: 27%), insurance status (private/Medicare:
70% vs Medicaid/other: 59%), and race/ethnicity
(white: 73% vs non-white: 62%), although only age
was statistically significant (P <0.01; all others
>0.05).

Of the patients with mobile devices (smartphone,
tablet, laptop), 97/103 (94%) used them during their
hospitalization and for a wide array of activities (Fig-
ure 1): 47/97 (48%) accessed their personal health
record (PHR), and most of these patients (38/47,
81%) reported this improved their inpatient experi-
ence. Additionally, 43/97 (44%) patients used their
mobile devices to search for information about doc-
tors, conditions, or treatments; most of these patients
(39/43, 91%) used Google to search for this informa-
tion, and most 29/43 (67%) felt this information
made them more confident in their care.

COMMENT

Over two-thirds of patients in our study brought and
used 1 or more mobile devices to the hospital. Despite
this level of engagement with mobile devices, rela-
tively few inpatients used their device to access their
online PHR, which suggests information technology
access is not the leading barrier to PHR access or
mHealth engagement during hospitalization. In light
of growing patient enthusiasm for PHRs,*” this repre-
sents an untapped opportunity to deliver personalized,
patient-centered care at the hospital bedside.

We also found that among the patients who did
access their PHR on their mobile device, the vast
majority (38/47, 81%) felt it improved their inpatient
experience. Our PHR provides information such as
test results and medications, but our survey suggests a
number of patients look for health information, such
as patient education tools, medication references, and
provider information, outside of the PHR. For those
patients, 29/43 (67%) felt these health-related
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TABLE 1. Device Ownership and Use Overall Among the Three Largest Hospital Services

Total, N =152 Medicine, n =39 Surgery, n = 47 Oncology, n =34 All Others, n = 32*
Demographics
Average age, y (range) 53.2(19-92) 55.7 (20~ 1.7(19-79) 51.2(23-T7) 53.9 (25-84)
Medicare or commercial insurance 75% (115) 64% (25) 87% (41) 76% (26) 72% (23)
Medicaid, other, or no insurance 25% (37) 36% (14) 13% (6) 24% () 28%(9)
Non-white race/ethnicity 44% (68) 56% (22) 36% (17) 38% (13) 50%(16)
Female gender 49% (75) 49% (19) 45% (21) 47% (16) 59% (19)
Device ownership/usage
Own smartphone 62% (94) 54% (21) 66% (31) 4% (25) 53% (17)
Brought smartphone 55% (83) 41% (16) 60% (28) 1% (24) 48% (15)
Brought laptop 19% (29) 18%(7) 1% (5) 41%(14) 10% (3)
Brought tablet 21% (41) 18% (7) 26% (12) 50% (17) 16% (5)
Brought >1 above devices 68% (103) 54% (21) 68% (32) 85% (29) 68% (21)
Ever used an “app” 63% (95) 51% (20) 72% (34) 79% (27) 45% (14)
Ever used an “app” for health purposes 22% (34) 18% (7) 21% (10) 24% (8) 29%(9)
Accessed PHR with mobile device 31% (47) 26% (10) 26% (12) 47% (16) 29%(9)
NOTE: Abbreviations: PHR, personal health record. *Other services surveyed: cardiology, obstetrics and gynecology, and hepatology.
79%
48%
29% 27%

Entertainment/Games  Access their PHR

Read about

Read about Providers Read about Hospital

Condition/Treatments Policies

FIG. 1. What do hospitalized patients do with their mobile devices (n = 97)? Abbreviations: PHR, personal health record.

searches improved their experience. Although we did
not ask patients why they used Web searches outside
their PHR, we believe this suggests that patients desire
more information than currently available via the
PHR. Although this information might be difficult to
incorporate into the PHR, at minimum, hospitals
could develop mobile applications to provide patients
with basic information about their providers and con-
ditions. Beyond this, hospitals could develop or adopt
mobile applications that align with strategic priorities
such as improved physician-provider communication,
reduced hospital readmissions, and improved accuracy
of medication reconciliation.

Our study has limitations. First, although we used a
cross-sectional, point-in-time approach to canvas the
entire adult population in our hospital on 2 separate
dates, our study was limited to 1 large urban hospital
in California; device ownership and usage may vary in
other settings. Second, although our hospital provides
free WiFi, we did not assess whether patients experi-
enced any connectivity issues that influenced their
device usage patterns. Finally, we did not explore
questions of access, ownership, and usage of mobile
computing devices for family and friends who visited

inpatients in our study. These questions are ripe for
future research in this emerging area of mHeath.

In summary, our study suggests a role for hospitals
to provide universal WiFi access to patients, and a
role for both hospitals and healthcare providers to
promote digital health programs. Our findings on
mobile device use in the hospital are consistent with
the growing popularity of mobile device usage nation-
wide. Patients are increasingly “wired” for new
opportunities to both engage in their care and opti-
mize their hospital experience through use of their
mobile computing devices. Hospitals and providers
should explore this potential for engagement, but may
need to explore local trends in usage to target specific
service lines and patient populations given differences
in access and use.
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