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Abstract

Background: Despite the United States having one of the leading health care systems in the world, underserved minority
communities face significant access challenges. These communities can benefit from telehealth innovations that promise to
improve health care access and, consequently, health outcomes. However, little is known about the attitudes toward telehealth in
these communities, an essential first step toward effective adoption and use.

Objective: Thepurpose of thisstudy isto assessthe factorsthat shape behaviora intention to usetelehealth servicesin underserved
Hispanic communities along the Texas-Mexico border and examine the role of electronic health (eHealth) literacy in telehealth
use intention.

Methods: We used cross-sectional design to collect data at a community health event along the Texas-Mexico border. The area
is characterized by high poverty rates, low educational attainment, and health care access challenges. Trained bilingual students
conducted 322 in-person interviews over a 1-week period. The survey instrument assessed sociodemographic information and
telehealth-related variables. Attitudes toward telehealth were measured by asking participantsto indicate their level of agreement
with 9 statements refl ecting different aspects of telehealth use. For eHealth literacy, we used the eHealth Literacy Scale (EHEALYS),
an 8-item scale designed to measure consumer confidencein finding, evaluating, and acting upon eHealth information. To assess
the intention to use telehealth, we asked participants about the likelihood that they would use telehealth services if offered by a
health care provider. We analyzed data using univariate, multivariate, and mediation statistical models.

Results: Participants were primarily Hispanic (310/319, 97.2%) and female (261/322, 81.1%), with an average age of 43 years.
Almost three-quarters (219/298) reported annual household incomes below $20,000. Health-wise, 42.2% (136/322) self-rated
their health asfair or poor, and 79.7% (255/320) were uninsured. The overwhelming majority (289/319, 90.6%) had never heard
of telehealth. Once we defined the term, participants exhibited positive attitudes toward tel ehealth, and 78.9% (254/322) reported
being somewhat likely or very likely to use telehealth services if offered by a health care provider. Based on multivariate
proportional odds regression analysis, a 1-point increase in tel ehealth attitudes reduced the odds of lower versus higher response
in the intention to use telehealth services by 23% (OR 0.77, 95% CI 0.73-0.81). Mediation analysis revealed that telehealth
attitudes fully mediated the association between eHealth literacy and intention to use telehealth services. For a 1-point increase
in eHEALS, the odds of lower telehealth use decreased by a factor of 0.95 (5%; OR 0.95, 95% Cl 0.93-0.98; P<.001) viathe
increase in the score of telehealth attitudes.
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Conclusions: Telehealth promisesto address many of the access challenges facing ethnic and racial minorities, rural communities,
and low-income populations. Findings underscore the importance of raising awareness of telehealth and promoting eHealth
literacy as a key step in fostering positive attitudes toward tel ehealth and furthering interest in its use.

(J Med Internet Res 2020;22(9):€21012) doi: 10.2196/21012
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Introduction

The United States has one of the leading health care systemsin
the world, offering highly specialized and technologically
advanced medical care. At the same time, the US health care
system faces many challenges, especialy when serving
vulnerable communities (eg, |ow socioeconomic status groups,
minority populations, and uninsured people). Primary among
these challenges is access to care, including lack of health
insurance coverage [1], shortages of primary and specialty care
providers [2], transportation difficulties [3], and language
barriers [4,5], among others. With recent advances in
technol ogy, tel ehealth promisesto address many of these access
challenges.

Telehealth is commonly defined as “the use of electronic
information and telecommunications technologies to support
and promote long-distance clinical health care, patient and
professional health-related education, public health, and health
administration” [6]. This definition encompasses abroad scope
of remote health care services (eg, telemedicine, telemonitoring,
mobile health [mHealth] apps, patient portals). For the purposes
of this study, telehealth as presented to participants and
supported by the statements assessing their attitudes is more
representative of telemedicine rather than other health
information technologies (HIT). We opted to use the term
telehealth in the survey because of its broader scope and higher
likelihood of public recognition.

Several models, such as the technology acceptance model [7]
and the unified theory of acceptance and use of technology [8],
have been devel oped to depict consumer interest and willingness
to use technology. With the expansion of technology into the
health care sector, these models, with various modifications,
have been applied to the adoption of HIT such asmHealth apps,
patient portals, telemonitoring, and telemedicine [9]. Only
recently have efforts been directed at developing technology
use model s specific to the health context [10,11]. In addition to
the common key concepts across previous models (attitudes,
behavioral intention, and behavior), HI T-specific model s expand
thefocusfrom the technology’ sfeaturesto incorporate end-user
characteristics (eg, health status, internet self-efficacy) and the
realm of social influence. Therole of electronic health (eHealth)
literacy, commonly defined as “consumers combined
knowledge, comfort, and perceived skills at finding, evaluating,
and applying electronic health information to health problems’
[12], has rarely been integrated in these models [11]. Yet
evidence has been mounting in support of itsrolein the adoption
of various HIT apps such as patient portals[13,14] and mHealth
[15,16]. In line with conceptual models depicting end-user
characteristics influencing behavioral intention to use HIT
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through the mediating effects of perceived ease of use, perceived
usefulness, and attitudes [10], we hypothesize that eHealth
literacy will exhibit a similar indirect effect on the behavioral
intention to use telehealth.

Most telehealth research in the United States has initially
focused on telehealth adoption from the perspective of health
care providers[17-21] and health systems[20,22] or on policies
[23] and reimbursement model sthat facilitate its adoption [24].
The consumer/patient perspective has just recently been more
extensively considered. However, most patient research on
telehealth has been conducted at the international level
[21,25,26] or has focused on white, non-Hispanic populations
within the United States[27]. The perspective and characteristics
of individuals from vulnerable US minority communities has
not received much attention, although there are a few notable
exceptions focused primarily on African Americans [28,29].
Given that Hispanics arethelargest minority group in the United
States [30], it is important to understand the factors that
influence their acceptance of telehealth, especialy given that
acceptance is a predictor of adoption [31]. This entails
examining several dimensions, primary among which are
end-user characteristics and attitudes toward health technol ogy.
Thus, the purpose of this study isto assessthe factorsthat shape
behavioral intentions to use telehealth services in vulnerable,
marginalized Hispanic communities along the Texas-Mexico
border and examine the role of eHealth literacy in telehealth
intention use.

Methods

Study Setting

We collected data from participants at Operation Lone Star
(OLS), ajoint military and civilian public health emergency
preparedness exercise that takes place annually aong the
Texas-Mexico border. OLSis a cooperative effort between the
Texas Department of State Health Services, Cameron County
Public Health Department, Hidalgo County Health and Human
Services, City of Laredo Health Department, the Texas State
Guard, and various community volunteer organizations. The
event brings free health care services to area residents. These
include child immunizations, sports physicals, hearing
screenings, vision screenings for prescription glasses, diabetes
and blood pressure screenings, and dental services, among
others.

In 2018, OL S events took place during the week of July 23-27
at 6 locations across 4 border counties (Cameron, Hidalgo, Starr,
and Webb). For this study, we collected data at one of the two
Hidalgo County sites, which provided servicesto 2294 children
and adult county residents over the course of OL Sweek. Hidalgo
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County isthe largest county along the Texas-Mexico border; it
is home to almost 850,000 people, the overwhelming majority
of whom are of Hispanic or Latino origin (92%) [30]. The
county is characterized by high poverty rates (almost athird of
the population lives below the federal poverty level) and low
educational attainment (36% of individuals aged 25 years and
over do not have ahigh school degree) [30]. Lack of health care
coverage is a mgjor access challenge with 43% of individuals
aged 18 to 64 years being uninsured in 2018 [32].

Recruitment and Data Collection

Data were collected in person by students participating in a
special course-based undergraduate research experience, two
graduate research assistants, and the first author. All data
collection team members completed training in the ethical
conduct of research, survey administration, and interviewing
techniques, aswell as additional requirements for participation
a OLS. Most team members were bilingual (English and
Spanish).

We employed a convenience sampling design to recruit
participants. The data collection team approached event
attendees waiting to receive health services at various stations,
provided them with information about the study and invited
them to participate. The 15- to 20-minute interviews were
conducted in either English or Spanish, based on the
participant’'s preferred language. After completing the
anonymous interview, participants were provided with a
drawstring bag, a bottle of water, and a chance to enter in a
raffle for one of sixty $50 gift cards from alocal grocery store.

All study procedures were approved by the institutional review
board at the University of Texas Rio Grande Valley (UTRGV).

Survey I nstrument

The survey instrument included questions assessing
sociodemographic information, health status, eHealth literacy,
and telehealth-related variables measuring attitudes and
behavioral intentions to use telehealth. For sociodemographic
characteristics and health status variables, we used questions
from existing national surveys (eg, US Census Bureau, Centers
for Disease Control and Prevention [CDC]) for which existing
Spanish trandl ation was avail able. For the remaining variables,
where no Spanish trand ation was available, abilingual (English
and Spanish) graduate student translated the survey. The survey
was then piloted by bilingual and native Spanish-speaking
interviewers who assessed participant understanding of both
the English and Spanish versions. Minor modifications were
made to reflect the area’s culture and local linguistic Spanish
use.

We provided participants with the following definition before
asking about the two main tel ehealth-rel ated variables (outcome
measure: behavioral intention to use telehealth; predictor
measure:  attitudes toward telehealth): Telehealth uses
technol ogy to access and manage health care outside of doctors
offices or clinics. Some examples are receiving care from your
health care provider by video, remote monitoring of blood
pressure or heart rate, or checking your laboratory resultsonline.
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Outcome M easure: Behavioral Intention to Use
Telehealth Services

We assessed the behavioral intention to use telehealth by the
question, “How likely are you to use telehealth servicesif they
were offered by your provider?’ Response options included:
very likely, somewhat likely, not very likely, and would not use
telehealth services.

Predictor Measures

Attitudes Toward Telehealth

We assessed attitudes toward telehealth by asking respondents
toratetheir level of agreement (5-point Likert scale: 1=strongly
disagree to 5=strongly agree) with 9 statements reflecting
different aspects of telehealth use such as perceived ease of use,
perceived usefulness, and perceived cost effectiveness. The
statements were adopted with minor modifications from a study
on patient telemedicine readiness in a Louisiana oncology
practice [28]; the instrument was developed based on the
technology acceptance model [7,33] and the fit between
individuals, task, and technology framework [34]. The
summated scale (range 9 to 45 with higher scores reflecting
more positive attitudes) demonstrated good internal consistency
(Cronbach alpha of .794); the internal consistency was lower
for the Spanish surveys (Cronbach apha of .757) as compared
with the English surveys (Cronbach al phaof .839) but till above
the acceptable .70 threshold value [35].

Telehealth Readiness

We assessed tel ehealth readiness with 3 questionsrelated to the
methods participants used to (1) make an appointment with their
health care provider, (2) communicate with their health care
provider, and (3) keep track of their personal health information.
A participant was considered telehedth-ready if they had
communicated with their health care provider to make an
appointment or discussed their test results via awebsite and/or
email or kept track of their personal health information using
an online system.

eHealth Literacy

We used the 8-item eHealth Literacy Scale (eHEALYS) to assess
eHealth literacy [12]. For each item, respondentsindicated their
level of agreement on a5-point Likert scale (1=strongly disagree
to 5=strongly agree). Higher scores on the summation of
responses (range 8 to 40) reflect higher levels of eHealth
literacy. The reliability and validity of eHEALS has been
previously established in both English and Spanish [12,36].
Cronbach alpha, assessing theinternal consistency of eHEALS,
was .916 for our sample (.904 and .924 for the English- and
Spani sh-speaking subsamples, respectively).

Sociodemographic Variables

We assessed several sociodemographic variables, including age,
sex, employment status, marital status, educational attainment,
country of birth, ethnicity, annual household income, and health
care coverage.

Internet Knowledge and Skills
We used 2 questions to examine participant internet knowledge
and skills. The first question (dichotomized yes/no) asked
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participants whether they have “ever gone online to access the
internet or to send and receive emails” The second question
asked respondents to self-rate their internet skills. Responses
were dichotomized as yes=fairly skilled, very skilled, or expert
and no=not at all skilled or not very skilled.

Health Status

To assess the health of participants, we used 2 measures. The
first measure examined general health statusthrough the CDC's
validated self-rated health status measure [37,38]: “Would you
say that in general your health is?” The 5 response categories
were excellent, very good, good, fair, and poor. We
dichotomized the responses. 1=fair or poor health versus
O=otherwise. The second measure, chronic condition, assessed
the presence of chronic health conditions by asking participants
whether they have ever been told by a health professional that
they had diabetes, asthma, heart disease, cancer, or arthritis.
Those reporting a diagnosis of one or more conditions were
coded as 1=having at least one chronic condition versus
O=otherwise.

Statistical Analysis

We used descriptive analyses (frequencies and percentages for
categorical variables and means and standard deviations for
continuous variables) to summarize and examine study data by
the levels of the outcome variable (intention to use telehealth
services). To takeinto account the ordinal nature of the outcome
variable (that there is a clear ordering of the levels but with
unknown absolute distances between them) and the fact that
the number of the ordered levelsis fewer than 5, we conducted

Figure 1. Path diagram of the hypothesized mediation model.
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bivariate and multivariate proportional odds regression analyses
[39,40]. To identify independent factors associated with the
intention to use tel ehealth services, wefitted proportional odds
regression model swith variables sel ected based on the bivariate
analysesand controlling for potential confounders. We assessed
for potential multicollinearity and 2-way interactions between
the variables included in the models. Model-based adjusted
odds ratios (ORs) for lower versus higher response levels for
theintention to use telehealth services and their respective 95%
confidence intervals were estimated. The assumption of the
proportional odds model that the effects of any explanatory
variablesare proportional acrossany response levelsweretested
using the score test and likelihood ratio test. To select a good
model, we used Akaike information criterion.

To test for the potential mediation effect of telehealth attitudes
on the effect of eHealth literacy on the intention to use telehealth
services (Figure 1), we conducted mediation analysis. A
mediator isavariable M (eg, telehealth attitudes) that fallsinto
the casual pathway between an independent variable X (eg,
eHealth literacy) and an outcome variable Y (eg, intention to
usetelehealth services) and at least partially explainsthe effects
of X on Y. To examine a potential mediation effect, we
decomposed the total effect of eHealth literacy on theintention
to use telehealth services (c path) into two causal paths, direct
effect (c' path between eHealth literacy and intention to use
telehealth services not passing through tel eheal th attitudes) and
indirect effect (path between eHealth literacy and the intention
to use telehealth services passing through telehealth attitudes)
[41].

Telehealth Attitudes
a (M) b
C ! ,
eHealth Literacv - pention 1o ulse
) Telehealth Services
C (Y)

Thefocus of the mediation analysiswasto evaluate and estimate
the indirect effect of eHealth literacy on the intention to use
telehealth services using the product of coefficients approach,
c=ab and employing the method proposed by VanderWeele et
al [42] by fitting the regression models (1) and (2) below in the
settings of an ordinal outcome and a continuous mediator:

EMIX,Z] =iy +aX +dZ +¢ )
P(YS}IX,M,Z) — — ! *
In[m]—{i (CX+bM+dZ) (2)

https://www.jmir.org/2020/9/e21012

where equation (1) is a linear regression equation for the
continuous mediator M on the explanatory variable X and a
covariate Z with intercept iy and slopes a and b, respectively,

and arandom error e~N(0,0%); and equation (2) isaproportional
odds regression model for the log of probability of a smaller
response Y<j compared with the probability of alarger response
Y>j on independent variable X with regression coefficient c',
mediator variable M with regression coefficient b, and covariate
Z with regression coefficient d*, |; are the intercepts, and
j=1,2,3,4 isthe number of the ordered categoriesin the outcome
variable Y.
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Under the assumptions that the reference level in the outcome
variable is common, the model is correctly specified, and the
mediator follows a normal distribution with a constant
conditiona variance, the natural indirect effect (NIE) and natural
direct effect (NDE) for an exposure X on the outcome Y
comparing any two X=x and X=x* for a proportional odds
model are given by:

NIE = exp { ab(x—x*)} (3)
NDE = exp {c'(x—x*)} (4)

The standard errors of the log of the aforementioned effects
were estimated using the Delta method [42,43].

Proportion of mediated effect in the total effect was computed
as.

ab

c'vab (5)
Multivariate regression and mediation analyses were conducted
using complete case analysis under the missing at random
(MAR) assumptions. The 294 participants used to build the
model did not differ from the origina sample in terms of
sociodemographic characteristics: age, gender, education level,
marital status, employment status, language, income, and health
insurance status.

PM:

All statistical analyses were generated using SAS software
version 9.4 (SASIngtitute Inc). All statistical testswere 2-sided
and performed at .05 significance level.

Results

Sample Characteristics

Table 1 reports sample characteristics by the levels of the
outcome variabl e (intention to use tel eheal th services). Most of
the participants were femae (261/322, 81.1%), Hispanic
(310/319, 97.2%), and of low socioeconomic status (219/298,
73.5% reported annual household incomes below $20,000).
Only 59.3% (191/322) were high school graduates and 41.6%
(131/315) were employed. Around a third (117/320, 36.6%)
were born in the United States; a similar percentage (126/322,
39.1%) chose to complete the survey in English. Over half of
participants (181/322, 56.2%) were married. The average age
was 43 (SD 14.1) years. Not surprisingly, given the nature of
the event where free health care services are the main attraction,
only afifth (65/320, 20.3%) were insured. A large proportion
(136/322, 42.2%) self-rated their health as fair or poor,
considerably higher than the corresponding numbers of 30%
and 21% at the county and state levels, respectively [44]. Over
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athird (124/321, 38.6%) indicated having at least one chronic
health condition.

Regarding familiarity with technology, only 59.9% (193/322)
indicated having gone online to access the internet or
send/receive emails. Almost 40% (118/306, 38.6%) self-rated
their internet skillsasnot skilled at all or not very skilled. Asa
result, a small proportion of participants exhibited telehealth
readiness: only 23.9% (77/322) reported having used technol ogy
to communicate with their health care provider or keep track of
their personal health information. While only 9.4% (30/319)
had heard of telehealth, once provided with a telehealth
definition, 4 in 5 respondents were either very likely (137/322,
42.5%) or somewhat likely (117/322, 36.3%) to use telehealth
services, if offered by their health care provider. The remainder
were either not very likely (25/322, 7.8%) or indicated that they
would not use these services (43/322, 13.4%). The average
eHEAL S scorewas 28 (SD 7.1, range 8 to 40) and the average
telehealth attitudes score was 30 (SD 5.9, range 13 to 45).

Bivariate analyses (Table 1), using proportional oddsregressions
to predict lower versus higher intentions to use telehealth
services, reveaed that only country of birth (P=.01), language
in which survey was administered (P=.01), eHEALS score
(P=.03), and telehealth attitudes (P<.001) were significantly
associated with the intention to use telehealth services.

Overall, respondents reported positive attitudes toward the use
of telehealth. The majority indicated agreement with the idea
that telehealth can save time and money and provide access to
specialized care (Figure 2). An area of concern for more than
half of respondents (169/321, 52.6%) wasrelated to their ability
to understand the physician through atelehealth video or call.

The significant variables based on bivariate analysis, with the
exception of language, were then included in a multivariate
proportional odds regression model. Given the high level of
collinearity between language and country of birth (r=.732),
we opted to include only the country of birth for its more
objectivelevel of measurement relative to the language variable.
The language variable was based on the language in which
participants chose to compl ete the survey (English or Spanish);
whileindicative of language preference, it does not necessarily
measurethelevel of English language proficiency or correspond
to language measures in other studies or national datasets.
Country of birth, on the other hand, is a standard measure and
allowsfor comparability across studies[45]. To ensure that the
language variable did not impact the results differently, we
repeated the analysis with language instead of country of birth
and the results were similar.
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Table 1. Sample characteristics by the levels of the intention to use telehealth servicesif offered by a health care provider.

Variables Total sample Very likely Somewhat likely ~ Not very likely ~ Wouldnotuse p 4 e?
(n=322) (n=137) (n=117) (n=25) (n=43)
Categorical, n (%)
Female 261 (81) 111 (81) 91 (78) 21 (84) 38(88) 54
Hispanic 310 (97) 133 (98) 112 (97) 24 (100) 41 (95) .58
Income® <$20K 219 (74) 100 (79) 71 (65) 18 (72) 30(81) .33
High school graduate 191 (59) 78 (57) 71 (61) 19 (76) 23 (54) .56
Employed 131 (42) 53 (40) 56 (48) 12 (50) 10 (24) 70
US-born 117 (37) 39 (29) 49 (42) 11 (46) 18 (43) .01
English survey 126 (39) 40 (29) 51 (44) 14 (56) 21 (48) .01
Married 181 (56) 77 (56) 66 (56) 11 (44) 27 (63) .92
Insured 65 (20) 29 (21) 22 (19) 4(16) 10 (23) 84
Health status
Fair/poor 136 (42) 55 (40) 48 (41) 9(36) 24 (56) 26
Chronic condition 124 (39) 57 (42) 42 (36) 9(36) 16 (37) 37
Internet skills
Gone online 193 (60) 76 (56) 77 (66) 19 (76) 21 (49) 45
Not/not very skilled 118 (39) 56 (43) 35(31) 9(39) 18 (46) .53
Telehealth
Telehealth ready 77 (24) 33(24) 30(26) 6 (24) 8(19) .69
Heard of telehealth 30(9) 11(8) 14 (12) 4(16) 1(2) 92
Continuous, mean (SD)
Agein years 43 (14) 44 (14) 41 (14) 41 (12) 46 (17) 62
eHEAL <Y 28(7) 28(7) 28(7) 29(6) 25(9) .03
Telehealth attitudes 30 (6) 34(5) 30 (4) 28 (5) 23(6) <.001

AWald chi-square test.

bAnnual household income.

®Gone online to access the internet or to send and receive emails.
deHEALS: eHealth Literacy Scale.
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Figure 2. Participant responses to attitudinal statements related to telehealth use.

® Strongly disagree  ® Disagree

The use of telehealth could provide me specialized

care that I would not have access to otherwise.

If a specialist were not available in my area I
would prefer to use telehealth to see a specialist
than to go to a big city.

The idea of seeing a doctor through telehealth
video sounds too complicated.

I think telehealth can improve my ability to tell
doctors my concerns.

1 think telehealth would reduce the time it takes for
the doctor to respond.

I would prefer to see a physician sooner through
telehealth video than waiting to see a doctor face-
to-face.

I think that the doctor or health care professional
would be able to understand me through a
telehealth video or call.

I would be concerned about being able to
understand what the doctor says through a
telehealth video or call.

Using telehealth services would save me time and
money instead of having to travel to a clinic fora
face to face visit.

Percent

As shown in Table 2, eHEALS was no longer significantly
associated with the intention to use telehealth (P=.68). The
telehealth attitudes variable maintained significance, indicating
that a 1-point increase in telehealth attitudes reduced the odds
of lower versus higher responsein the intention to use telehealth

https://www.jmir.org/2020/9/€21012
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services by 23% (OR 0.77, 95% CI 0.73-0.81). In addition,
US-born participants, compared with foreign-born participants,
had 2.20 (95% CI 1.35-3.58) times higher odds of lower versus
higher response in the intention to use telehealth services.
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Table 2. Multivariate proportional odds regression model of factors associated with lower versus higher response to the intention to use telehealth

services (N=294).

Variable Coefficient estimate (SE) OR?(95% Cl) P value?

SHEAL S 0.01(0.02) 1.01 (0.97-1.04) 68

Telehealth attitudes -0.28(0.03) 0.77 (0.73-0.81) <.001

US-born 0.79 (0.25) 2.20 (1.35-3.58) .002
80R: odds ratio.

Bwald chi-square test.
CeHEALS: eHedlth Literacy Scale.

Mediation Analysis

Bivariate analysis (Table 1) revealed that eHealth literacy, as
measured by eHEALS, was significantly associated with the
intention to use telehealth services (P=.03). After controlling
for the effect of country of birthy, eHEALS remained
significantly associated with the outcome (P=.02). The
assumptions of the linear regression model (telehealth attitudes
regressed on eHEALS and country of birth) for normal
(Shapiro-Wilk test P value=.07) and homoscedastic errors
(White test P value=.16) were satisfied. Linear regression
analysis showed that eHEAL Swas significantly associated with
the hypothesized mediator, telehealth attitudes (P=.002),
controlling for the effect of country of birth (Table 3). Based
on the proportional odds regression model, eHEALS was no
longer associated (P=.68) with the intention of telehealth use

after adjusting for telehealth attitudes and country of birth (Table
3). This indicated that telehealth attitudes fully mediated the
association between eHEALS and intention to use telehealth
services. Using the Deltamethod, the estimated NIE of eHEALS
on theintention to use tel ehealth was significant (OR 0.95, 95%
Cl 0.93-0.98; P<.001). For a 1-point increase in eHEALS, the
odds of lower use of telehealth services decreased by a factor
of 0.95 (5%) viatheincreasein the score of telehealth attitudes,
controlling for the effect of country of birth. The estimated
proportion of mediated effect of eHEAL Sinthetotal effect was
117.87% (Table 3). Thefact that the direct effect ¢’ was opposite
in sign to the indirect ab is known as inconsistent mediation
[46] because the mediator acts like a suppressor variable. For
the same reason, the estimated proportion of the mediated effect
was greater than 1 [46].

Table 3. Adjusted estimated effects based on mediation analysis conducted with linear and proportional odds regression models (n=294).2

Variable Coefficient estimate (SE) ORP (95% CI) P value
eHedlth literacy (a coefficient) 0.18(0.05) N/AC .002
Telehealth attitudes (b coefficient) -0.28 (0.03) 0.77 (0.73-0.81) <.001
eHealth literacy (direct effect, ¢’ coefficient) 0.01 (0.02) 1.01 (0.97-1.04) .68
eHealth literacy (indirect effect, ab coefficients) -0.05 (0.01) 0.95 (0.93-0.98) <.001

8Al| effects are adjusted for country of birth.
POR: odds ratio.
CCoefficient was estimated using linear regression.

Discussion

Principal Findings

Thisstudy examined the attitudes of vulnerable minority groups
toward telehealth and assessed the factors that shape their
intention to use telehealth services. Findings revealed that
marginalized Hispanic communities along the Texas-Mexico
border have had limited exposure to telehealth. Despite that,
participants exhibited generally positive attitudes toward
telehealth which, in turn, were associated with a higher
likelihood of using telehealth servicesif offered by one’'shealth
care provider. Additionally, these positive attitudes mediated
the relationship between eHealth literacy and the intention to
use telehealth, highlighting the important role that eHealth
literacy plays in shaping attitudes and, ultimately, telehealth
acceptance.

https://www.jmir.org/2020/9/e21012

The positive association between attitudes toward telehealth
and intention to use telehealth servicesisin line with the basic
concept underlying the different technology acceptance
frameworks [7,47,48], where reactions to using a certain
information technology (attitudes, perceived usefulness,
perceived ease of use) impact the behavioral intention to use
that technology. Studies specific to HIT also support that
pathway [10,25,26].

While health information technology acceptance and adoption
models have evolved over time to integrate end-user
characteristics, these models have rarely considered eHealth
literacy. Kim and Park [10] include the technol ogical/computer
literacy domain of eHealth literacy [49,50], which they term as
HIT self-efficacy. In their model, HIT sef-efficacy is
conceptualized to affect perceived usefulness and ease of use,
whichinturn shape attitudes and the behavioral intention to use
HIT. Our findingsarein linewith that causal pathway, although
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eHealth literacy is a much broader concept that encompasses
many other skills beyond technological literacy and includes
functional, communicative, critical, and transactional eHealth
literacy skills[49]. Thishighlightsthe need to integrate eHealth
literacy, with its multidimensional characteristics, in HIT
conceptual frameworks. This is especiadly relevant as the
evidence is mounting on eHealth literacy’s role in extending
thedigital divideto health care[51,52] and, just asimportantly,
infacilitating the adoption of various eHealth apps. For example,
our finding of the significance of eHealth literacy to telehealth
use intention mirrors other findings where eHealth literacy has
been found to have a significant association with the use of or
the intention to use other consumer eHealth platforms such as
patient portals [13,14] and mHealth [15,16].

Limitations

There are several limitations to this study. First, our outcome
variable, the behavioral intention to use telehealth, was assessed
by the question, “How likely are you to use telehealth services
if they were offered by your provider?’ Thismay beinterpreted
to assume that a participant has a hedth care provider, a
guestionable premise given the high rate of uninsurance in our
sample. However, it isworth noting that despite being uninsured,
participants interact with health care providers in a variety of
traditional and nontraditional settings. Some have providers
through local safety net clinics; data collected at the same event
in 2015 from participants with an amost identical
sociodemographic profile showed that 54% of the uninsured
had received health care servicesat thelocal county health clinic
[53]. Area residents also seek health care services across the
border in Mexico; a population-based survey of 1405 Texas
border county residents revealed that respondents, especially
the uninsured, regularly sought health care servicesin Mexico,
with 38% of respondents reporting a doctor’s visit within the
past 12 months [54]. Furthermore, many uninsured community
membersinteract with health care providersfor their children’s
health care services; while 43% of Hidalgo County’s population
between the ages of 18 and 64 years did not have health care
coverage in 2018, the corresponding rate for those under age
19 years was 13.6% [32], reflecting the higher insurance rates
among children through the Children's Health Insurance
Program (CHIP) or children’'s Medicaid.

Second, similar to many heath information technology
acceptance and adoption studies, datawere collected at asingle
time point, with no experimental manipulation or random
assignment, resulting in the inability to establish causality.

Third, to our knowledge, there are no previous studies that
evaluate the causa relationship between eHealth literacy,
telehealth attitudes, and intention to use telehealth services.
Therefore, our mediation analysis was not based on a
theoretically defined causal chain of variables. However, some
models depicting the causa pathway between end-user
characteristics and the intention to use HIT include variables
that can serve as proxies for eHedlth literacy such as HIT
self-efficacy [ 10]; the depicted causal pathwaysin these models
support our findings. It is worth noting that these studies also
use cross-sectiona data

https://www.jmir.org/2020/9/e21012
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Fourth, our introduction of telehealth to participants did not
takeinto account the cost of telehealth services, ahighly relevant
factor for poor, uninsured communities. Another limitation is
that most participants had not heard of telehealth. Thus, attitudes
and the intention to use telehealth reflected a hypothetical
scenario to most participants. Nevertheless, such positive
attitudes point to awindow of opportunity that can bereinforced
by well-designed virtua platforms that take into account the
eHealth literacy skills of the target population.

Finally, the sociodemographic homogeneity of the sample did
not allow for capturing the impact of ethnicity, educational
attainment, socioeconomic status, and other sociodemographic
factors on theintention to use telehealth; such factors have been
shown to exhibit varying levels of influence on the use of
eHealth [55]. However, given our focus on vulnerable minority
groups, this homogeneity allows us to better control for such
effects. One exception isthat the overrepresentation of females
in our sample, a reflection of event attendance, may limit the
generalizability of our findings to males. While the higher
representation of women relative to men at the event may be
an indication of working schedules and women assuming
responsibilities for child immunizations and physicals, it may
also bereflective of the well-documented gender differencesin
accessing health care and adhering to preventive care guidelines
[56,57]. Such differences may potentially extend to the
intentions to use telehealth services.

Future Research

Multiple venues exist to expand our knowledge on telehealth
use. Firgt, itisimportant to strengthen the evidence on the causal
pathways leading to telehealth adoption by incorporating
longitudinal research designs [9]. Although our mediation
analysis only showed mathematically that telehealth attitudes
were a significant mediator of the effect of eHealth literacy on
the intention to use telehealth services, this finding provides a
strong basis for testing the causal link through future
longitudinal data or experimental designs. In addition, it is
important to expand the literature on the intention to use
telehealth to include actual adoption and use. The recent
adoption of telehealth dueto the COVID-19 pandemic provides
afertile ground for research on the facilitators and barriers to
telehealth usein vulnerable communities. Future research should
also address the development of attitudinal measures toward
telehealth that exhibit good psychometric properties. Most
studiesin the literature, similar to our study, use various sets of
statements that reflect the particular research question and
setting [28,58,59]. Furthermore, it is important to incorporate
additional factors such as social influence [9] and privacy and
data security issues [60] and explore their impact on tel ehealth
acceptance and adoption. The latter isespecially important since
perceived privacy and security concerns have been shown to
impact the intention to use telehealth services [61]. Finally, it
is essential to explore telehealth’s role in extending servicesto
the uninsured and investigate delivery and reimbursement
models specifically targeting this population.

Conclusions

To our knowledge, this study is among the first to focus
primarily on avulnerable Hispanic popul ation and use mediation
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analysisto exploretherole of eHealth literacy on the behavioral
intention to use telehealth. Our findings contribute significantly
to promoting telehealth adoption in communities where access
to health care servicesisamajor challenge and an understanding
of end-user characteristics is key to successful intervention
design and adoption.

Ghaddar et &l

low-income populations. Understanding the factors that
influence its acceptance and, subsequently, its adoption is an
essential first step to designing culturally relevant platforms
that take into account key characteristics of these communities.
Raising awareness about tel ehealth and devel oping interventions
that target eHealth literacy skills promise more positive attitudes

Telehealth promises to address many of the access challenges and more willingness to engage in telehealth use.

facing ethnic and racial minorities, rural communities, and

Acknowledgments

We would like to thank the following individuals and organizations for their help and support, without which this study would
not have been possible; Hidalgo County Health and Human Services Department and Pharr-San Juan-Alamo (PSJA) Independent
School District leadership for facilitating and supporting our participation at OLS at the PSJA Early College High Schooal site;
UTRGV Health and Human Performance (HLTH 3305, Summer I11) students for their assistance with data collection and data
entry; Ms Algjandra Hernandez, HLTH 3305 student, for securing promotional items for distribution to OLS participants; Ms
Yajaira Ayala, graduate research assistant, for assistance with coordination of OL S participation logistics, data collection, and
dataentry; and Mr Juan Carlos Ayalaand Ms SylviaHernandez, departmental administrative assistants, for administrative support.
We would also like to thank M's Reem Ghaddar for proofreading multiple versions of the manuscript. This study was partially
funded by the College of Health Professions at UTRGV and by UTRGV'’s Collaborative on Population Health Innovation and
Improvement (CoPHII). The College and CoPHII played no role in study design; in the collection, analysis, and interpretation
of data; in the writing of the manuscript; or in the decision to submit the manuscript for publication.

Authors Contributions

SG led the design of the study, data collection, and manuscript preparation. KV conducted the statistical analyses and drafted the
statistical methodology and results. SGA assisted with the literature review, coordination of study logistics, data collection, data
cleaning, and descriptive analyses. LM assisted with the design of the survey and with manuscript preparation. All authors
reviewed multiple drafts of the manuscript and edited and approved the final manuscript.

Conflictsof Interest
None declared.

References

1.  Berchick E, Barnett J, Upton R. Health Insurance Coverage in the United States. 2018. URL: https://www.census.gov/
content/dam/Census/library/publications/2019/demo/p60-267.pdf [accessed 2020-05-07]

2. Ddl T, Reynolds R, Jones K, Chakrabati R, lacobucci W. The complexities of physician supply and demand: projections
from 2017 to 2032. 2019. URL: https://aamc-black.global.sdl.fastly.net/production/medialfiler_public/31/13/
3113ee5c-a038-4c16-89af -294a69826650/

2019 update -_the complexities of physician _supply_and demand -_projections from_2017-2032.pdf [accessed
2020-05-07]

3. Syed ST, Gerber BS, Sharp LK. Traveling towards disease: transportation barriers to health care access. J Community
Health 2013 Oct;38(5):976-993 [FREE Full text] [doi: 10.1007/s10900-013-9681-1] [Medline: 23543372]

4.  Steinberg EM, Valenzuela-Araujo D, Zickafoose JS, Kieffer E, DeCamp LR. The “battle” of managing language barriers
in health care. Clin Pediatr (Phila) 2016 Dec;55(14):1318-1327 [FREE Full text] [doi: 10.1177/0009922816629760]
[Medline: 26896341]

5. DuBard CA, Gizlice Z. Language spoken and differencesin health status, access to care, and receipt of preventive services
among US Hispanics. Am J Public Health 2008 Nov;98(11):2021-2028. [doi: 10.2105/AJPH.2007.119008] [Medline:
18799780]

6.  Glossary. Health Resources and Services Administration. URL: https://www.hrsa.gov/about/strategic-plan/glossary [accessed
2020-05-07]

7.  DavisFD. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Quarterly 1989
Sep;13(3):319-340. [doi: 10.2307/249008]

8.  Venkatesh V, Morris M, Davis G, Davis F. User acceptance of information technology: toward a unified view. MIS Q
2003;27(3):425-478. [doi: 10.2307/30036540]

9. HarstL, Lantzsch H, Scheibe M. Theories predicting end-user acceptance of telemedicine use: systematic review. JMed
Internet Res 2019 May 21;21(5):€13117 [FREE Full text] [doi: 10.2196/13117] [Medline: 31115340]

10. KimJ, Park H. Development of a health information technology acceptance model using consumers' health behavior
intention. JMed Internet Res 2012;14(5):€133 [FREE Full text] [doi: 10.2196/jmir.2143] [Medline: 23026508]

https://www.jmir.org/2020/9/e21012 JMed Internet Res 2020 | vol. 22 | iss. 9 | €21012 | p. 10

(page number not for citation purposes)


https://www.census.gov/content/dam/Census/library/publications/2019/demo/p60-267.pdf
https://www.census.gov/content/dam/Census/library/publications/2019/demo/p60-267.pdf
https://aamc-black.global.ssl.fastly.net/production/media/filer_public/31/13/3113ee5c-a038-4c16-89af-294a69826650/2019_update_-_the_complexities_of_physician_supply_and_demand_-_projections_from_2017-2032.pdf
https://aamc-black.global.ssl.fastly.net/production/media/filer_public/31/13/3113ee5c-a038-4c16-89af-294a69826650/2019_update_-_the_complexities_of_physician_supply_and_demand_-_projections_from_2017-2032.pdf
https://aamc-black.global.ssl.fastly.net/production/media/filer_public/31/13/3113ee5c-a038-4c16-89af-294a69826650/2019_update_-_the_complexities_of_physician_supply_and_demand_-_projections_from_2017-2032.pdf
http://europepmc.org/abstract/MED/23543372
http://dx.doi.org/10.1007/s10900-013-9681-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23543372&dopt=Abstract
http://europepmc.org/abstract/MED/26896341
http://dx.doi.org/10.1177/0009922816629760
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26896341&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2007.119008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18799780&dopt=Abstract
https://www.hrsa.gov/about/strategic-plan/glossary
http://dx.doi.org/10.2307/249008
http://dx.doi.org/10.2307/30036540
https://www.jmir.org/2019/5/e13117/
http://dx.doi.org/10.2196/13117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31115340&dopt=Abstract
http://www.jmir.org/2012/5/e133/
http://dx.doi.org/10.2196/jmir.2143
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23026508&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Ghaddar et al

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.
33.

Bodie GD, Dutta MJ. Understanding health literacy for strategic health marketing: eHealth literacy, health disparities, and
the digital divide. Health Mark Q 2008 Jan;25(1-2):175-203. [doi: 10.1080/07359680802126301] [Medline: 18935884]
Norman CD, Skinner HA. eHEALS: The eHealth Literacy Scale. JMed Internet Res 2006 Nov;8(4):e27 [FREE Full text]
[doi: 10.2196/jmir.8.4.€27] [Medline: 17213046]

Hoogenbosch B, Postma J, de Man-van Ginkel JM, Tiemessen NA, van Delden JJ, van Os-Medendorp H. Use and the users
of apatient portal: cross-sectional study. JMed Internet Res 2018 Sep 17;20(9):€262 [FREE Full text] [doi:
10.2196/jmir.9418] [Medline: 30224334]

Price-Haywood EG, Harden-Barrios J, Ulep R, Luo Q. eHealth literacy: patient engagement in identifying strategiesto
encourage use of patient portals among older adults. Popul Health Manag 2017 Dec;20(6):486-494. [doi:
10.1089/pop.2016.0164] [Medline: 28384076]

James DC, Harville C. eHealth literacy, online hel p-seeking behavior, and willingness to participate in mhealth chronic
disease research among African Americans, Florida, 2014-2015. Prev Chronic Dis 2016 Dec 17;13:E156 [FREE Full text]
[doi: 10.5888/pcd13.160210] [Medline: 27854421]

Ernsting C, Stihmann LM, Dombrowski SU, Voigt-Antons J, Kuhimey A, Gellert P. Associations of health app use and
perceived effectiveness in people with cardiovascular diseases and diabetes: popul ation-based survey. IMIR Mhealth
Uhealth 2019 Mar 28;7(3):€12179 [FREE Full text] [doi: 10.2196/12179] [Medline: 30920383]

Gagnon M, Desmartis M, Labrecque M, Car J, Pagliari C, Pluye P, et al. Systematic review of factors influencing the
adoption of information and communication technol ogies by healthcare professionals. JMed Syst 2012 Feb;36(1):241-277
[FREE Full text] [doi: 10.1007/s10916-010-9473-4] [Medline: 20703721]

Strudwick G. Predicting nurses' use of healthcare technology using the technol ogy acceptance model: an integrative review.
Comput Inform Nurs 2015 May;33(5):189-198. [doi: 10.1097/CIN.0000000000000142] [Medline: 25974361]

Glaser M, Winchell T, Plant B, Wilbright W, Kaiser M, Butler MK, et al. Provider satisfaction and patient outcomes
associated with a statewide prison telemedicine program in Louisiana. Telemed J E Health 2010 May;16(4):472-479. [doi:
10.1089/tmj.2009.0169] [Medline: 20438385]

Martin AB, Probst JC, Shah K, Chen Z, Garr D. Differencesin readiness between rural hospitalsand primary care providers
for telemedicine adoption and implementation: findings from a statewide telemedicine survey. J Rural Health 2012
Jan;28(1):8-15. [doi: 10.1111/].1748-0361.2011.00369.x] [Medline: 22236310]

Seto E, Smith D, Jacques M, Morita PP. Opportunities and challenges of telehealth in remote communities: case study of
the Yukon tel ehealth system. IMIR Med Inform 2019 Nov 01;7(4):e11353 [FREE Full text] [doi: 10.2196/11353] [Medline:
31682581]

Zanaboni P, Wootton R. Adoption of routine telemedicine in Norwegian hospitals: progress over 5 years. BMC Health
Serv Res 2016 Dec 20;16:496 [FREE Full text] [doi: 10.1186/s12913-016-1743-5] [Medline: 27644324]

Park J, Erikson C, Han X, lyer P. Are state tel eheal th policies associated with the use of telehealth services among underserved
populations? Health Aff (Millwood) 2018 Dec;37(12):2060-2068. [doi: 10.1377/hlthaff.2018.05101] [Medline: 30633679]
Trout KE, Rampa S, Wilson FA, Stimpson JP. Legal mapping analysis of state telehealth reimbursement policies. Telemed
JE Health 2017 Oct;23(10):805-814. [doi: 10.1089/tm].2017.0016] [Medline: 28430029]

Cimperman M, Makovec BM, Trkman P. Analyzing older users home tel eheal th services acceptance behavior-applying
an Extended UTAUT model. Int JMed Inform 2016 Jun;90:22-31. [doi: 10.1016/j.ijmedinf.2016.03.002] [Medline:
27103194]

Edwards L, Thomas C, Gregory A, Yardley L, O'Cathain A, Montgomery AA, et al. Are people with chronic diseases
interested in using telehealth? A cross-sectional postal survey. JMed Internet Res 2014;16(5):€123 [FREE Full text] [doi:
10.2196/jmir.3257] [Medline: 24811914]

Valikodath NG, Leveque TK, Wang SY, Lee PP, Newman-Casey PA, Hansen SO, et a. Patient attitudestoward telemedicine
for diabetic retinopathy. Telemed J E Health 2017 Mar;23(3):205-212 [FREE Full text] [doi: 10.1089/tmj.2016.0108]
[Medline: 27336678]

Gurupur V, Shettian K, Xu P, Hines S, Desselles M, Dhawan M, et al. Identifying the readiness of patientsin implementing
telemedicine in northern Louisiana for an oncology practice. Health Informatics J 2017 Sep;23(3):181-196. [doi:
10.1177/1460458216639740] [Medline: 27102886]

Woo K, Dowding DW. Decision-making factors associated with telehealth adoption by patients with heart failure at home:
aqualitative study. Comput Inform Nurs 2020 Apr;38(4):204-214. [doi: 10.1097/CIN.0000000000000589] [Medline:
31929355]

2014-18 American Community Survey 5-year estimates. URL : https.//www.census.gov/programs-surveys/acs [accessed
2020-05-07]

Rogers E. Diffusion of Innovations. 4th edition. New York: Free Press; 1995.

Small AreaHealth Insurance Estimates. URL : https.//www.census.gov/programs-surveys/sahie.html [accessed 2020-05-07)
Chau PY, Hu PJ. Examining amodel of information technology acceptance by individual professionals: an exploratory
study. JManag Inf Syst 2014 Dec 23;18(4):191-229. [doi: 10.1080/07421222.2002.11045699]

Ammenwerth E, Iller C, Mahler C. I T-adoption and the interaction of task, technology and individuals: afit framework
and acase study. BMC Med Inform DecisMak 2006;6:3 [FREE Full text] [doi: 10.1186/1472-6947-6-3] [Medline: 16401336]

https://www.jmir.org/2020/9/e21012 JMed Internet Res 2020 | vol. 22 | iss. 9 | €21012 | p. 11

(page number not for citation purposes)


http://dx.doi.org/10.1080/07359680802126301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18935884&dopt=Abstract
http://www.jmir.org/2006/4/e27/
http://dx.doi.org/10.2196/jmir.8.4.e27
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17213046&dopt=Abstract
http://www.jmir.org/2018/9/e262/
http://dx.doi.org/10.2196/jmir.9418
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30224334&dopt=Abstract
http://dx.doi.org/10.1089/pop.2016.0164
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28384076&dopt=Abstract
https://www.cdc.gov/pcd/issues/2016/16_0210.htm
http://dx.doi.org/10.5888/pcd13.160210
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27854421&dopt=Abstract
https://mhealth.jmir.org/2019/3/e12179/
http://dx.doi.org/10.2196/12179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30920383&dopt=Abstract
http://europepmc.org/abstract/MED/20703721
http://dx.doi.org/10.1007/s10916-010-9473-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20703721&dopt=Abstract
http://dx.doi.org/10.1097/CIN.0000000000000142
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25974361&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2009.0169
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20438385&dopt=Abstract
http://dx.doi.org/10.1111/j.1748-0361.2011.00369.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22236310&dopt=Abstract
https://medinform.jmir.org/2019/4/e11353/
http://dx.doi.org/10.2196/11353
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31682581&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-016-1743-5
http://dx.doi.org/10.1186/s12913-016-1743-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27644324&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2018.05101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30633679&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2017.0016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28430029&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2016.03.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27103194&dopt=Abstract
http://www.jmir.org/2014/5/e123/
http://dx.doi.org/10.2196/jmir.3257
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24811914&dopt=Abstract
http://europepmc.org/abstract/MED/27336678
http://dx.doi.org/10.1089/tmj.2016.0108
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27336678&dopt=Abstract
http://dx.doi.org/10.1177/1460458216639740
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27102886&dopt=Abstract
http://dx.doi.org/10.1097/CIN.0000000000000589
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31929355&dopt=Abstract
https://www.census.gov/programs-surveys/acs
https://www.census.gov/programs-surveys/sahie.html
http://dx.doi.org/10.1080/07421222.2002.11045699
http://www.biomedcentral.com/1472-6947/6/3
http://dx.doi.org/10.1186/1472-6947-6-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16401336&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Ghaddar et al

35. Nunnaly JC. Psychometric Theory. New York: McGraw-Hill Higher; 1994.

36. Paramio PG, Almagro BJ, Hernando G, Aguaded GJI. [Validation of the eHealth Literacy Scale (eHEALS) in Spanish
University Students]. Rev Esp Salud Publica 2015;89(3):329-338 [ FREE Full text] [doi: 10.4321/S1135-57272015000300010]
[Medline: 26388346]

37. Hennessy CH, Moriarty DG, Zack MM, Scherr PA, Brackbill R. Measuring health-related quality of life for public health
surveillance. Public Health Rep 1994;109(5):665-672 [EREE Full text] [Medline: 7938388]

38. ChandolaT, Jenkinson C. Validating self-rated health in different ethnic groups. Ethn Health 2000 May;5(2):151-159. [doi:
10.1080/713667451] [Medline: 10984833]

39. Agresti A. Analysis of Ordinal Categorical Data. 2nd edition. Hoboken: Wiley; 2010.

40. LiuH,ZhangY, LuoF. Mediation analysisfor ordinal outcomevariables. In: Milsap RE, Bolt DM, van der Ark LA, editors.
Quantitative Psychology Research. Cham: Springer; 2015:429-450.

41. Alwin DF, Hauser RM. The decomposition of effectsin path analysis. Am Sociol Rev 1975 Feb;40(1):37-47. [doi:
10.2307/2094445]

42. VanderWeele TJ, Zhang Y, Lim P. Brief report: mediation analysis with an ordinal outcome. Epidemiology 2016
Sep;27(5):651-655. [doi: 10.1097/EDE.0000000000000510] [Medline: 27258323]

43. Bollen KA, Stine R. Direct and indirect effects: classical and bootstrap estimates of variability. Sociol Methodol
1990;20:115-140. [doi: 10.2307/271084]

44. 2017 Behaviora Risk Factor Surveillance System Survey Data. Centers for Disease Control and Prevention. URL : https:/
/www.cdc.gov/brfss/ [accessed 2020-05-25]

45. Stronks K, Kulu-Glasgow |, Agyemang C. The utility of ‘country of birth' for the classification of ethnic groupsin health
research: the Dutch experience. Ethn Health 2009 Jun;14(3):255-269. [doi: 10.1080/13557850802509206] [Medline:
19052941]

46. McKinnon D. Introduction to Statistical Mediation Analysis. New York: Lawrence Erlbaum Associates; 2008.

47. Venkatesh V, Davis FD. A theoretical extension of the Technology Acceptance Model: four longitudinal field studies.
Manag Sci 2000 Feb;46(2):186-204. [doi: 10.1287/mnsc.46.2.186.11926]

48. Venkatesh V, BalaH. Technology Acceptance Model 3 and a research agenda on interventions. Decis Sci 2008
May;39(2):273-315. [doi: 10.1111/].1540-5915.2008.00192.x]

49. Paige SR, Stellefson M, Krieger JL, Anderson-Lewis C, Cheong J, Stopka C. Proposing atransactional model of ehealth
literacy: concept analysis. JMed Internet Res 2018 Oct 02;20(10):€10175 [FREE Full text] [doi: 10.2196/10175] [Medline:
30279155]

50. Norman CD, Skinner HA. eHealth literacy: essential skillsfor consumer health in a networked world. J Med Internet Res
2006 Jun;8(2):e9 [FREE Full text] [doi: 10.2196/jmir.8.2.€9] [Medline: 16867972]

51. Neter E, Brainin E. eHealth literacy: extending the digital divide to the realm of health information. JMed Internet Res
2012 Jan;14(1):e19 [FREE Full text] [doi: 10.2196/jmir.1619] [Medline: 22357448]

52.  Smith B, Magnani JW. New technologies, new disparities: the intersection of electronic health and digital health literacy.
Int J Cardiol 2019 Oct 01;292:280-282. [doi: 10.1016/j.ijcard.2019.05.066] [Medline: 31171391]

53. Ghaddar S, Byun J, Krishnaswami J. Health insurance literacy and awareness of the Affordable Care Act in avulnerable
Hispanic population. Patient Educ Couns 2018 Dec;101(12):2233-2240. [doi: 10.1016/j.pec.2018.08.033] [Medline:
30220598]

54. SuD, Richardson C, Wen M, Pagan JA. Cross-border utilization of health care: evidence from a popul ation-based study
in south Texas. Health Serv Res 2011 Jun;46(3):859-876 [FREE Full text] [doi: 10.1111/].1475-6773.2010.01220.X]
[Medline: 21158855]

55. ReinersF, Sturm J, Bouw LJ, Wouters EJ. Sociodemographic factors influencing the use of ehealth in people with chronic
diseases. Int JEnviron Res Public Health 2019 Feb 21;16(4):645 [ FREE Full text] [doi: 10.3390/ijerph16040645] [Medline:
30795623]

56. VaidyaV, Partha G, Karmakar M. Gender differencesin utilization of preventive care services in the United States. J
Womens Health (Larchmt) 2012 Feb;21(2):140-145. [doi: 10.1089/jwh.2011.2876] [Medline: 22081983]

57. Leone JE, Rovito MJ, Mullin EM, Mohammed SD, Lee CS. Development and testing of a conceptual model regarding
men's accessto health care. Am JMensHealth 2017 Mar;11(2):262-274 [FREE Full text] [doi: 10.1177/1557988316671637]
[Medline: 27698256]

58. Cal VRA, Erickson LD, Dailey NK, Hicken BL, Rupper R, Yorgason JB, et al. Attitudes toward telemedicine in urban,
rural, and highly rural communities. Telemed J E Health 2015 Aug;21(8):644-651. [doi: 10.1089/tmj.2014.0125] [Medline:
25839334]

59. Tonn P, Reuter SC, Kuchler |, Reinke B, Hinkelmann L, Stéckigt S, et a. Development of a questionnaire to measure the
attitudes of laypeople, physicians, and psychotherapists toward telemedicine in mental health. IMIR Ment Health 2017 Oct
03;4(4):e39 [FREE Full text] [doi: 10.2196/mental.6802] [Medline: 28974485]

60. Vega-BarbasM, Seoane F, Pau |. Characterization of user-centered security in telehealth services. Int J Environ Res Public
Health 2019 Feb 26;16(5):693 [FREE Full text] [doi: 10.3390/ijerph16050693] [Medline: 30813642]

https://www.jmir.org/2020/9/e21012 JMed Internet Res 2020 | vol. 22 | iss. 9 | €21012 | p. 12

(page number not for citation purposes)


http://www.msssi.gob.es/biblioPublic/publicaciones/recursos_propios/resp/revista_cdrom/vol89/vol89_3/RS893C_GPP.pdf
http://dx.doi.org/10.4321/S1135-57272015000300010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26388346&dopt=Abstract
http://europepmc.org/abstract/MED/7938388
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7938388&dopt=Abstract
http://dx.doi.org/10.1080/713667451
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10984833&dopt=Abstract
http://dx.doi.org/10.2307/2094445
http://dx.doi.org/10.1097/EDE.0000000000000510
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27258323&dopt=Abstract
http://dx.doi.org/10.2307/271084
https://www.cdc.gov/brfss/
https://www.cdc.gov/brfss/
http://dx.doi.org/10.1080/13557850802509206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19052941&dopt=Abstract
http://dx.doi.org/10.1287/mnsc.46.2.186.11926
http://dx.doi.org/10.1111/j.1540-5915.2008.00192.x
https://www.jmir.org/2018/10/e10175/
http://dx.doi.org/10.2196/10175
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30279155&dopt=Abstract
http://www.jmir.org/2006/2/e9/
http://dx.doi.org/10.2196/jmir.8.2.e9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16867972&dopt=Abstract
http://www.jmir.org/2012/1/e19/
http://dx.doi.org/10.2196/jmir.1619
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22357448&dopt=Abstract
http://dx.doi.org/10.1016/j.ijcard.2019.05.066
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31171391&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2018.08.033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30220598&dopt=Abstract
http://europepmc.org/abstract/MED/21158855
http://dx.doi.org/10.1111/j.1475-6773.2010.01220.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21158855&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph16040645
http://dx.doi.org/10.3390/ijerph16040645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30795623&dopt=Abstract
http://dx.doi.org/10.1089/jwh.2011.2876
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22081983&dopt=Abstract
http://europepmc.org/abstract/MED/27698256
http://dx.doi.org/10.1177/1557988316671637
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27698256&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2014.0125
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25839334&dopt=Abstract
https://mental.jmir.org/2017/4/e39/
http://dx.doi.org/10.2196/mental.6802
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28974485&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph16050693
http://dx.doi.org/10.3390/ijerph16050693
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30813642&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Ghaddar et al

61. vanHouwelingen CT, EttemaRG, Antonietti MG, Kort HS. Understanding ol der people'sreadinessfor receiving tel ehealth:
mixed-method study. JMed Internet Res 2018 Apr 06;20(4):e123 [FREE Full text] [doi: 10.2196/jmir.8407] [Medline:
29625950]

Abbreviations

CDC: Centersfor Disease Control and Prevention
CoPHI1: Collaborative on Population Health Innovation and Improvement
eHEALS: eHealth Literacy Scale

eHealth: electronic health

HIT: health information technologies

MAR: missing at random

mHealth: mobile health

NDE: natura direct effect

NIE: natural indirect effect

OLS: Operation Lone Star

OR: oddsratio

PSJA: Pharr-San Juan-Alamo

UTRGV: University of Texas Rio Grande Valley

Edited by G Eysenbach; submitted 09.06.20; peer-reviewed by L Marceau; comments to author 10.07.20; revised version received
15.07.20; accepted 26.07.20; published 03.09.20

Please cite as:

Ghaddar S, Vatcheva KP, Alvarado SG, Mykyta L

Understanding the Intention to Use Telehealth Services in Underserved Hispanic Border Communities: Cross-Sectional Sudy
J Med Internet Res 2020;22(9):€21012

URL: https:.//wwww.jmir.org/2020/9/e21012

doi: 10.2196/21012

PMID: 32880579

©Suad Ghaddar, Kristina P Vatcheva, Samantha G Alvarado, Laryssa Mykyta. Originally published in the Journal of Medical
Internet Research (http://www.jmir.org), 03.09.2020. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in the Journal of Medical Internet Research, is properly
cited. The complete bibliographic information, alink to the original publication on http://www.jmir.org/, aswell asthis copyright
and license information must be included.

https://www.jmir.org/2020/9/e21012 JMed Internet Res 2020 | vol. 22 | iss. 9 | €21012 | p. 13
(page number not for citation purposes)

RenderX


http://www.jmir.org/2018/4/e123/
http://dx.doi.org/10.2196/jmir.8407
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29625950&dopt=Abstract
https://www.jmir.org/2020/9/e21012
http://dx.doi.org/10.2196/21012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32880579&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

