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Excitement about mobile health (mHealth) for improving care
transitions is fueled by widespread adoption of smartphones
across all social segments, but new disparities can emerge
around nonadopters of technology-based communica-
tions. We conducted a cross-sectional survey of urban low-
income adults to assess inadequate reading health literacy
and limited English proficiency as factors affecting access
to and engagement with mHealth. Although the proportion
owning smartphones were comparable to national figures,
adjusted analysis showed fewer patients with inadequate
reading health literacy having Internet access (odds ratio

[95% confidence interval]l: 0.50 [0.26-0.95]), e-mail (0.43
[0.24-0.79]), and interest in using e-mail (0.34 [0.18-0.65])
for healthcare communications. Fewer patients with limit-
ed English proficiency were interested in using mobile apps
(0.2 [0.09-0.46]). Inpatient status was independently associ-
ated with less interest in text messaging (0.46 [0.25-0.87]).
mHealth exclusions around literacy and language proficien-
cy threaten equity, and innovative solutions are needed to
realize mHealth’s potential for reducing disparities. Journal
of Hospital Medicine 2017;12:90-93. © 2017 Society of
Hospital Medicine

Interest in mHealth—the use of mobile communication de-
vices for clinical and public health—has exploded among
clinicians and researchers for its potential to efficiently im-
prove patient health. Recent studies have used mHealth’s
asynchronous receptive and expressive communication
functions in interventions targeted to managing care tran-
sitions and hospital readmissions.!? We also recently pub-
lished on improved readmission risk assessments using post-
discharge measures of patient reported outcomes, which
could be collected through mobile devices. * But persistent
disparities in access to’ and engagement with® smartphones
may threaten validity and equity when mHealth strategies
do not fully address its own limitations.

Disparities introduced by uneven access to technology are
well known, but the rapid, albeit belated, adoption of mobile
devices by racial minority groups in the United States has
allowed authors of recent thoughtful publications to recast
mHealth as itself offering solutions to the disparities’ prob-
lem.”® Others have cautioned the emergence of disparities
along domains other than race, such as low literacy and lim-
ited English proficiency (LEP).? In this paper, we assessed
the impact of inadequate reading health literacy (IRHL)
and LEP on factors related to access and engagement with
mHealth. We conducted our study among urban low-income
adults in whom IRHL and LEP are common.
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METHODS
We surveyed patients in a large public safety-net health
system serving 132 municipalities, including the city of
Chicago, in northeastern Illinois. In 2015, nearly 90% of
patients were racial-ethnic minorities with more than one-
third insured by Medicaid and another one-third uninsured.
We sampled adult inpatients and outpatients separately by
nonselectively approaching patients in November 2015 to
complete an in-person questionnaire in a 464-bed hospital
and in 2 primary-care clinics. All inpatients occupied a non-
isolation room in a general medical-surgical ward that had
been sampled for data collection for that day in 9-day cy-
cles with 8 other similar units. All outpatients in the clinic
waiting areas were approached on consecutive days until a
predetermined recruitment target was met. Each participant
was surveyed once in his/her preferred language (English or
Spanish), was 18 years and older, consented verbally, and
received no compensation. Sample size provided 80% power
to detect a device ownership rate of 50% in an evenly allo-
cated low literacy population compared to a reference rate of
66% assuming a 2-sided o of 0.05 using the Fisher exact test.
The 18-item questionnaire was informed by constructs
addressed in the 2015 Pew Research Center smartphone
survey.'® However, in addition to device ownership, we in-
quired about device capabilities, service-plan details, service
interruptions due to difficulty paying bills in the previous
year, home-Internet access, an active e-mail account, and
self-assigned demographics. Self-reported reading health lit-
eracy,!! more directly measured than e-health literacy, was
screened using a parsimonious instrument validated as a di-
chotomized measure.!? Instruments in English and Spanish
were tested for appropriate and comprehensible word choic-
es and syntax through pilot testing. We inferred LEP among
patients preferring to complete the survey in Spanish based
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on our familiarity with the population. We defined any In-
ternet access as having a mobile data-service plan or having
home-Internet access. In addition, we inquired about pri-
mary insurance provider and offered Medicaid patients an
informational brochure about the federal Lifeline Program
(https://www.fcc.gov/lifeline) that subsidizes text-messag-
ing-enabled cellular telephone service for low-income pa-
tients. Notably, we assessed engagement by asking about the
extent of patients’ interest in “new ways of communicating
with your doctor, clinic, or pharmacy using” text, e-mail, or
mobile apps with a 5-level response scale ranging from “not
at all interested” to “very interested”.

Participant characteristics were confirmed to be similar
to the Cook County Health and Hospitals System patient
population in 2015 with regards to age, gender, and race/eth-
nicity. We calculated unadjusted and adjusted odds ratios for
IRHL and LEP’s association with each dependent measure of
access (to smartphone, Internet, or e-mail) and engagement
(using text messaging, e-mail, or mobile apps) controlling
for age, gender, primary payer, recruitment location, IRHL,
and LEP. Because we oversampled inpatients, we estimated
sampling-weight-adjusted proportions and 95% confidence
intervals (CI) of the entire CCHHS patient population with
access to smartphone, data/text plan, non-prepaid plan, and
service interruptions using STATA v13 (StataCorp LP, Col-
lege Station Texas). The project received a waiver upon re-
view by the local Institutional Review Board.

RESULTS

Participation rate was 65% (302/464). Differences in pa-
tients by site are shown in Table 1. IRHL was more frequent
and LEP less frequent among hospitalized patients. As shown
in Table 2, patients with IRHL were less likely to have any
Internet access, to have an active e-mail account, and to be
interested in using e-mail for healthcare communications.
Patients with LEP were less likely than English speakers
to be interested in using mobile apps. Inpatients were less
likely than outpatients to be interested in text messaging for
healthcare communications.

The estimated proportion (95% CI) of the health system’s
patients owning a text-enabled mobile device was 87%
(75%-94%) and an Internet-enabled mobile device was
64% (47%-78%). The proportion with no data service in-
terruptions in the previous year was 40% (31%-50%).

DISCUSSION

In this cross-section of urban low-income adult patients,
IRHL and LEP were factors associated with potential dispar-
ities introduced by mHealth. Even as access to smartphones
becomes ubiquitous, lagging access to Internet and e-mail
among low literacy patients, and low levels of technology
engagement for healthcare communications among patients
with IRHL or LEP, underscore concerns about equity in
health systems’ adoption of mHealth strategies. Hospitalized
patients were found to have diminished engagement with

mHealth independent of IRHL and LEP.
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TABLE 1. Characteristics of Patients Recruited from
an Urban Safety-Net Healthcare System in November
2015 and Their Access to and Engagement with
mHealth by Recruitment Site

Inpatient Qutpatient

N 100 202
Age category, n (%)

18-30 10 (10) 37 (18)

31-50 30 (30) 57 (28)

51-65 48 (48) 76 (38)

>65 12 (12) 32 (16)
Women, n (%) 3737) 133 (66)
Race-ethnicity category, n (%)

Non-Hispanic black 57 (57) 102 (50)

Latino 26 (26) 97 (48)

Non-Hispanic white 11(11) 3(1)

Other 6(6) 00
US citizen, n (%) 71(71) 132 (65)
Primary payer, n (%)

Self-pay 49 (49) 75 (37)

Medicaid or dual eligible 28 (28) 97 (48)

Medicare 8(8) 12 (6)

Private 6(6) 14(7)

Other 9(9) 42
Positive inadequate health literacy screen, n (%) 47 (47) 70 (35)
LEP Spanish speakers, n (%) 20 (20) 101 (50)
Ownership of mobile device functionality, n (%)

Text messaging 95 (95) 179 (89)

Internet 56 (56) 128 (63)
Uninterrupted data service plan, n (%) 33(33) 87 (43)
Active e-mail account, n (%) 49 (49) 115 (57)
Any Internet access, n (%) 74 (74) 142 (70)
Interest in text for healthcare communications, n (%) 65 (65) 95 (47)
Interest in e-mail for healthcare communications, n (%) 42 (42) 80 (40)
Interest in apps for healthcare communications, n (%) 24 (24) 54 (27)

NOTE: Abbreviation: LEP, limited English proficiency.

Regarding engagement, significantly fewer patients with
IRHL or LEP were interested in using technology for health-
care communications. Our finding suggests that health dis-
parities already associated with these conditions'® may not
be reduced by mobile device outreach alone and may even
be worsened by it. Touch screens, audio-enabled question-
naires, and language translation engines are innovations
that may be helpful to mitigate IRHL and LEP, but evi-
dence is scarce. Privacy and security concerns, and lack of
experience with technology, may also lower engagement.
A contemporaneous study found lower apps’ usage among
Latinos, also suggesting that language concordance between
apps, their source, and targeted users is important.'* Low-
tech solutions involving mobile telephone or even lower
tech in-person communications targeted to the estimated
26% of the US population with low literacy®® and 20% with
LEP!® may be practical stopgap measures. Even as disparities
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TABLE 2. ORs and 95% Cls for IRHL, LEP, and Inpatient Status Associated with Technology Access and
Engagement Controlling for Age, Gender, and Primary Payer

Inadequate health literacy Limited English proficiency Inpatient
Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted
Odds Ratio Odds Ratio P Odds Ratio Odds Ratio P Odds Ratio Odds Ratio P
Access to a smartphone 0.26 0.40 0.06 0.55 0.30 0.41 0.35 0.08
(0.11-0.61) (0.16-1.03) (0.18-0.88) (0.18-1.69) (0.15-1.11) (0.11-1.13)
Any internet access 0.30 0.50 0.03 1.04 0.93 0.83 0.74 0.41
(0.18-0.51) (0.26-0.95) (0.36-1.00) (0.48-2.25) (0.48-1.43) (0.36-1.53)
Active email account 0.26 0.43 <0.01 0.89 0.75 1.38 1.38 0.34
(0.16-0.42) (0.24-0.79) (0.39-0.98) (0.45-1.79) (0.85-2.23) (0.71-2.66)
Interested in using text 0.72 1.29 0.41 0.62 0.15 0.48 0.46 0.02
messaging (0.45-1.14) (0.70-2.37) (0.30-0.77) (0.33-1.18) (0.29-0.78) (0.25-0.87)
Interested in using email 0.25 0.34 <0.01 0.99 0.98 0.91 0.74 0.36
(0.15-0.42) (0.18-0.65) (0.37-0.96) (0.51-1.91) (0.56-1.47) (0.39-1.41)
Interested in using 0.53 1.36 0.38 0.20 <0.01 1.16 0.74 0.40
mobile apps (0.30-0.93) (0.68-2.75) (0.16-0.54) (0.09-0.46) (0.66-2.01) (0.47-1.49)

NOTE: Abbreviations: Cl, confidence interval; IRHL, inadequate reading health literacy; LEP, limited English proficiency; OR, odds ratio.

in access to technology across race-ethnicity are diminish-
ing,'° equity across poverty levels, low levels of education,
cultural norms, and disabilities may be more challenging to
overcome. Our assessment indicates that large exclusions of
a safety-net population in 2015 are a legitimate concern in
communication strategies that rely too heavily on mHealth.
These findings underscore the CONSORT-EHEALTH rec-
ommendation that investigators report web-based recruit-
ment strategies and data-collection methods comprehen-
sively.?

Regarding access, our estimates suggest that historical dis-
parities in smartphone ownership are diminishing, but access
to Internet capabilities may still be lower among the urban
poor compared to the nation as a whole. The Pew Research
Center found that 64% of Americans owned a smartphone
in 2015 (respondents defined smartphone).’ In comparison,
87% (95% CI, 75%, 94%) of our study participants owned a
text-enabled mobile device and 64% (47%, 78%) owned an
Internet-enabled mobile device. However, the 40% (31%,
50%) of our safety-net population with an uninterrupted
data plan over the previous year may be lower than the 50%
of Americans reporting uninterrupted data plans over their
lifetime.!° The impact of expense-related data plan interrup-
tions is magnified by the 40% of our study population—com-
pared to 15% of Americans—who are dependent on mobile
devices for Internet access.'® The association between Inter-
net connectivity and literacy evokes multiple bidirectional
pathways yet to be elucidated. But if mHealth can reduce
health disparities, closing the gap in device ownership is
only a partial accomplishment, and future work also needs
to expand Internet connectivity to allow literacy-enhancing
and literacy-naive technologies to flourish.

This study has limitations. Our study population was
a consecutive sample and participation rate was less than
100%. However, we recruited participants into the study
the way we may also have approached patients to intro-

duce mHealth options in our clinical settings. Our sampling
method proved adequate for our primary goal to explain
differences in technology access and engagement using re-
gression analysis. Although our patient population may not
directly generalize to many healthcare systems, including
other safety-net systems serving regions with variable tech-
nology uptake,'® our findings reflect the capacities and the
preferences of the most disadvantaged segments of urban
populations. We systematically excluded LEP non-Spanish
speakers, but they consisted of less than 5% of inpatients and
no outpatients. We did not assess current technology use. Fi-
nally, as discussed earlier, access and use of new technologies
change rapidly and frequent updates are necessary.

mHealth is a promising tool because it may increase health-
care access, improve care quality, and promote research. All
these potential benefits will be obtained with accompany-
ing efforts to reduce healthcare disparities, especially where
some technologies themselves are exclusionary.” As research
of mHealth methods grows, support for patients with IRHL
and LEP are still necessary to simultaneously advance our
shared goal for equity.
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