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Abstract

Objective: Considering the increasing integration of electronic health records (EHRs) into medical practice by healthcare
organizations, it is especially pertinent to understand its actual usage by the general public in recent years. This study
aims to explore factors associated with the frequency and diversity of EHR usage in the United States over time.

Methods: We analyzed three iterations (2017, 2018, and 2019) of the Health Information National Trends Survey (HINTS).
HINTS is a national cross-sectional survey conducted by the National Cancer Institute to document attitudes and perceptions
about health information access and use among American adults.

Results: Both frequency and diversity of EHR usage have slightly increased across the years. However, its overall usage still
remained low. Three technology-related enablers (access to digital devices, access to the Internet, and perceived usefulness
of EHRs) were positively related to EHR usage in all three iterations. In addition, perceived health status was a constant and
negative predictor of EHR usage over years. Doctor-patient communication was positively associated with the frequency of
EHR usage in two survey waves.

Conclusions: More initiatives to increase EHR usage in the United States are needed. We advocate for providing affordable
Internet access and smartphone to underserved populations; in medical encounters, doctors should have more patient-cen-
tered communication, introduce the benefits of EHRs to patients, and promote EHR adoption in terms of frequency and
diversity.
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beneficial to both healthcare institutions and individual
patients. First, EHRs can help healthcare institutions to

Electronic health records (EHRs) are a digital version of a
patient’s chart such as personal contact information,
medical history, test results, and diagnoses and treatments. "
EHRs can be accessed through a variety of channels. For
example, the patient portal is the most common source for
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patients to view their EHRs. Besides, many health informa-
tion service websites (e.g. WebMD) also provide access to
personal health records.” In recent years, with the mobile
revolution, people can access EHRs through mobile
apps.” With access to EHRs, patients can view past clinical
notes, review lab test results and medications, use the mes-
saging system to communicate with healthcare providers,
and check bills of clinical visits. The adoption of EHRSs is
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reduce medical costs, track patient data over time, and
improve healthcare quality.*® Second, access to medical
records allows patients to better understand their medical
history and health condition, save time and cost, increase
access to care, and reduce the inconvenience of travel for
medical and administrative purposes.’~® Such services pro-
vided through EHRs can facilitate patient empowerment,
which indicates that the role of the patient is shifting from
a patronized patient to an engaged and informed patient.'®
With the legislation of the 2009 Health Information
Technology for Economic and Clinical Health (HITECH)
Act, most hospitals and clinics in the United States had
adopted EHRs and given patients access to their health
records by 2014."" More recently, in February 2019, new
regulations were proposed by the US Department of
Health and Human Services to support secure and seamless
access to EHRs at no cost to users.'?

Considering the increasing integration of EHRs into
medical practice by healthcare organizations, it is especially
pertinent to understand its actual usage by the general
public. Past studies showed that individuals might be reluc-
tant to use EHRs for concerns about privacy and less perso-
nalized care.'*'* Healthcare providers may also be
unwilling to actively use this online tool due to concerns
about information security and interruption of routine work-
flow.'>!® While a significant body of research has exam-
ined EHR usage in various healthcare settings, mainly
using small and convenient samples from subpopula-
tions,“’”f21 limited research has explored how different
types of factors contribute to EHR usage.

To address the research gap in the existing literature, this
study analyzed three iterations (2017, 2018, and 2019) of
nationally representative samples from the Health
Information National Trends Survey (HINTS) to explore
(1) the trends of EHR use, in terms of frequency and diver-
sity, among general populations in the United States, (2) the
effects of three health-related factors (perceived health
status, self-efficacy in health management, and doctor—
patient communication), and three technology-related
enablers (access to digital devices, access to the Internet,
and perceived usefulness of EHRs) on EHR use, and (3)
whether the influences of health-related and
technology-related factors on EHR use are durable over
time.

Literature review

Much of the existing research has focused on socio-
demographic characteristics, such as age, education,
gender, and income, and their impacts on EHR
usage.'®**%* Although useful, a more theoretical and
in-depth understanding of why these individual differences
matter is needed. For example, health inequality and tech-
nology inequality among individuals might affect the adop-
tion of EHRs.?* Information foraging theory suggests that

people’s information searching behavior is determined by
their information needs and such behavior persists when
the information obtained from a particular channel is
useful and this channel is easy to access.” In the context
of EHRs, when people’s health needs and
technology-related access are satisfied, they are more
willing to adopt EHRs. Therefore, we argue that the explor-
ation of EHR wusage needs to incorporate both
technology-related enablers and health-related factors.
Based on information foraging theory and existing
EHR-related studies,'®***° we propose a theoretical frame-
work that explains factors associated with EHR usage (see
Figure 1). In particular, we hypothesize that three
technology-related enablers (i.e. access to digital devices,
access to the Internet, and perceived usefulness of EHRSs)
are positively related to EHR usage. In addition, we
hypothesize that self-efficacy in health management and
doctor—patient communication are positively related to
EHR usage whereas perceived health status is negatively
related to EHR usage.

Furthermore, most of the previous studies have investi-
gated whether or not people use EHRs or EHR adoption
rate,18 while limited research has taken the multi-
dimensional concept of technology use into account. For
instance, frequency of EHR use could be different from
diversity of EHR use although both concepts describe the
adoption of EHR. Frequent access to EHRs describes
how often people access EHRs, which does not necessarily
mean they have utilized a great variety of functions afforded
by EHRs. Using different services via EHRSs (e.g. tracking
examination results, communicating with doctors) is a crit-
ical step in ensuring that health information needs of the
public are adequately addressed, maximizing the health
benefits of EHRs.?® Therefore, the current study conceptua-
lizes EHR usage as a multi-dimensional construct (i.e. fre-
quency and diversity) when examining factors associated
with EHR.

Finally, since technological innovations in the medical
field are dynamically and inextricably related to population
health, examining EHR usage and its associated factors
could be more informative if investigated over time.** Put
differently, understanding what factors are durable in pre-
dicting EHR usage over time could help scholars and
medical professionals to develop intervention strategies
that increase EHR adoption among the general public.'®
Therefore, based on our proposed framework, we further
ask a research question: What factors are associated with
the frequency and diversity of EHR usage over time?

Methods

Sample

To examine factors associated with EHR usage, this study
analyzed the following three waves of responses from
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Technology-Related Enablers
*  Access to digital devices
*  Access to the Internet
* Perceived usefulness of EHRs

Health-Related Factors
* Perceived health status
* Self-efficacy in health management
* Doctor-patient communication

EHR Usage
* Frequency of EHR usage

* Diversity of EHR usage

Control Variables
*  Age, gender, race,
education, and income

Figure 1. Factors associated with EHR usage.

HINTS: 2017 (HINTS 5 cycle 1), 2018 (HINTS 5 cycle 2),
and 2019 (HINTS 5 cycle 3). HINTS is a national cross-
sectional survey conducted by the National Cancer
Institute to document attitudes and perceptions about
health information access and use among American
adults.>”*® The sample size was 3285 in HINTS 5 cycle
1, 3504 in HINTS 5 cycle 2, and 5438 in HINTS 5 cycle
3. The reason for selecting these three waves is that previ-
ous iterations only had questions about whether or not
people have used EHRs, while in our study, we focused
on the frequency and diversity of EHR usage that were
included in the recent waves of HINTS.

Measures

For health-related factors, perceived health status was
assessed by asking respondents to rate on a 5-point
Likert-type scale their perception of general health (1=
“Poor” and 5 =“Excellent”). Self-efficacy in health man-
agement was operationalized by asking participants how
confident they were about their ability to take good care
of their own health (1=“Not confident at all” and
5 =“Completely confident”). Doctor—patient communica-
tion was measured with seven items that asked respondents
how often their doctors did the following (1 =“Never” and
4 =*Always”): (a) “Give you the chance to ask all the
health-related questions you had,” (b) “Give the attention
you needed to your feelings and emotions,” (c) “Involve
you in decisions about your health care as much as you
wanted,” (d) “Make sure you understood the things you
needed to do to take care of your health,” (e) “Explain
things in a way you could understand,” (f) “Spend
enough time with you,” and (g) “Help you deal with

feelings of uncertainty about your health or health care.”
The items were summed up and then averaged to create
one index to reflect the overall level of doctor—patient
communication.

In terms of technology-related enablers, access to digital
devices was measured by asking respondents if they had (1)
smartphone (e.g. iPhone, Android, etc.) and (2) tablet com-
puter (an iPad, Kindle, etc.). The responses were dichotom-
ous (1 =“Yes” and 0 = “No”) and the two items were added
up to create one index to indicate the accessibility of digital
devices. Access to the Internet was measured using 4 items
to ask participants if they accessed the Internet through (a)
“A regular dial-up telephone line,” (b) “Broadband such as
DSL, cable, or FiOS,” (c) “A cellular network (i.e. phone,
3G/4G),” and (d) “A wireless network (Wi-Fi).” The
responses were dichotomous (1=%“Yes” and 0=*“No")
and added up to create one index to indicate Internet
access. The perceived usefulness of EHRs was measured
by asking participants to indicate how useful their EHRs
were for monitoring health (1 =T do not use my EHRs to
monitor my health” and 5 =“Very useful”).

The frequency of EHR usage was measured by asking
participants how many times they accessed their EHRs in
the last 12 months (0=0," 1=*1 to 2 times,” 2=“3 to
5 times,” 3=%“6 to 9 times,” 4=“10 or more times.”
Diversity of EHR usage was assessed using four dichotom-
ous items (1 =“Yes” and 0=“No”) that required respon-
dents to report in the past 12 months, if they have used
their EHRs to (a) “Securely message healthcare provider
and staff (for example, email),” (b) “Download your
health information to your computer or mobile device,
such as a cell or tablet,” (c) “Add health information to
share with your healthcare provider, such as health
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Table 1. Descriptive statistics for study variables.

Age 56.34 (15.80) 57.02 (16.52) 56.93 (16.65)
Gender
Male 39.7% 39.8% 41.1%
Female 60.3% 60.2% 58.9%
Race
White 70.9% 71.9% 70.3%
Others 29.1% 28.1% 29.7%
Education
High school and below 25.36% 25.86% 23.54%
Post high school or some college 31.84% 31.11% 32.14%
College and above 42.80% 43.04% 44.32%
Income
$0-$19,999 17.02% 16.52% 16.62%
$20,000-549,999 34.46% 35.65% 34.65%
$50,000-$99,999 27.37% 26.57% 26.39%
$100,000 or more 21.15% 21.26% 22.34%
Perceived health status (1-5) 3.38 (0.95) 3.42 (0.96) 3.41 (0.94)
Self-efficacy in health management (1-5) 3.87 (0.85) 3.92 (0.83) 3.92 (0.86)
Doctor-patient communication (1-4) 3.39 (0.62) 3.39 (0.59) 3.42 (0.54)
Access to digital devices (0-2) 1.31 (0.79) 1.27 (0.78) 1.32 (0.76)
Access to the Internet (0-4) 1.48 (1.13) 1.47 (1.1) 1.53 (1.1)
Perceived usefulness of EHRs (1-5) 4.13 (0.59) 4.05 (0.61) 4.15 (0.68)
Frequency of EHR usage (0-4) 0.55 (0.98) 0.57 (1.01) 0.76 (1.14)
Non-use: 69.5% Non-use: 68.6% Non-use: 61.2%
1-2 times: 15.1% 1-2 times: 14.8% 1-2 times: 16.5%
3-5 times: 9.5% 3-5 times: 10.3% 3-5 times: 12.5%
6-9 times: 3.2% 6-9 times: 3% 6-9 times: 5.1%

(continued)
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Table 1. Continued.

Over 10 times: 2.7%

Over 10 times: 3.3% Over 10 times: 4.7%

Diversity of EHR usage (0-4) 0.3 (0.75)

Non-use: 82.6%
1 function: 9.7%
2 functions: 4.4%

3 functions: 1.9%

4 functions: 1.4%

0.39 (0.89)
Non-use: 79.2%
1 function: 9.9%
2 functions: 5.6%
3 functions: 3.2%

4 functions: 2.1%

0.49 (0.99)
Non-use: 74.2%
1 function: 12.1%
2 functions: 6.7%
3 functions: 4.1%

4 functions: 2.9%

concerns, symptoms and side effects,” and (d) “Help you
make a decision about how to treat an illness or condition.”
We counted the total number of functions participants
engaged in as the measure of the diversity of EHR usage.
Lastly, sociodemographic characteristics were assessed as
control variables in this study, including age in years, gender
(1 =male and 0=female), race (1 =white and 0= others),
education (ranging from 1=“High school and below” to 3
=“College and above”), and household annual income
(ranging from 1 ="$0 to $19,999” to 4 =“$100,000 or more).

Data analysis

First, descriptive analyses were conducted to show sample
characteristics and their distribution. Second, a correlation
analysis was conducted to show the interrelations between
the study variables. To identify factors associated with
EHR usage, ordinary least squared (OLS) regression ana-
lysis was employed to analyze the pooled sample,
because participants from each wave had similar character-
istics and the survey items were the same across the three
waves. Third, to examine whether these predictors were
constant over the years, six separate OLS regression ana-
lyses were employed to predict the frequency and diversity
of EHR usage in the three waves of HINTS. In all the
regression models, social demographic characteristics
were first entered as control variables, followed by
health-related factors and technology-related enablers as
independent variables, and frequency or diversity of EHR
usage was treated as the dependent variable. All data ana-
lyses were conducted in R version 3.6.1.

Results

Sample characteristics

Table 1 summarizes the sample characteristics of this study.
The average age of the respondents in the three waves was

around 56 years. About 40% were male; 70.3-71.9% were
white people. More than one-third of the respondents had
an education level of “college and above,” with an annual
household income between $20,000 and $49,999.

In general, the EHR usage slightly increased over the 3
years. With regard to frequency of EHR usage, in 2017,
30.5% of the respondents reported that they accessed their
EHR at least 1-2 times in the past 12 months, and this
rate increased to 31.4% in 2018, and 38.8% in 2019. The
indexed value increased from 0.55 in 2017 to 0.76 in
2019. Similarly, the average diversity of EHR usage also
had a small but steady rise during the 3 years, with index
values changing from 0.3 in 2017 to 0.49 in 2019. For
example, 4.4% of the respondents reported that they used
two functions in the EHR system, increasing to 5.6% in
2018 and 6.7% in 2019. A correlation matrix of the study
variables is presented in Table 2, providing some initial evi-
dence of how the determinants were interrelated.

Frequency and diversity of EHR usage

Table 3 summarizes factors associated with frequency and
diversity of EHR usage by analyzing the pooled sample.
First, for frequency of EHR usage, we found that female,
white people with older age, and higher education and
household income were more likely to use EHR frequently.
Doctor—patient communication was positively related to the
frequency of EHR usage whereas perceived health status
was a negative predictor of frequency of EHR usage. The
relationship between self-efficacy in health management and
frequency of EHR usage was insignificant. All the three
technology-related enablers, namely, access to digital
devices, access to the Internet, and perceived usefulness of
EHRs were positively related to the frequency of EHR
usage. Moreover, we found that females with older age,
higher education, and household income were more likely to
use diverse functions of EHRs. Self-efficacy in health
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Table 3. Factors associated with frequency and diversity of EHR usage (pooled sample).

Socio-demographics
Age
Gender (male)
Race (white)
Income
Education
Health-related factors
Perceived health status
Self-efficacy in health management
Doctor-patient communication
Technology-related enablers
Access to digital devices
Access to the Internet
Perceived usefulness of EHRs
Adjusted R-squared

No. observations

Note: *p <0.05; **p <0.01; ***p <0.001; standard errors in parentheses.

management and doctor—patient communication were posi-
tively related to the diversity of EHR usage whereas perceived
health status was negatively related to the diversity of EHR
usage. Similarly, all the three technology-related enablers
were positively related to the diversity of EHR usage.

Table 4 shows factors affecting the frequency of EHR
usage in the 3 consecutive years. First, for socio-
demographic factors, we found that age, gender (female),
income, and education were constant, positive predictors
of frequency of EHR usage. Second, with regard to
health-related factors, perceived health status was a con-
stant negative predictor of the frequency of EHR usage.
Self-efficacy in health management was only weakly asso-
ciated with the frequency of EHR usage in 2018. Doctor—
patient communication was positively related to the fre-
quency of EHR usage in 2017 and 2019. Lastly, the three
technology-related enablers were positively associated
with the frequency of EHR usage over the three waves.

Table 5 demonstrates factors associated with the diver-
sity of EHR usage in the 3 assessment years. First, for

—0.165*** (0.019)

—0.083*** (0.012)

0.004*** (0.001) 0.001* (0.001)

—0.086*** (0.016)

0.109*** (0.021) 0.014 (0.017)

0.107*** (0.011) 0.064*** (0.009)

0.154*** (0.013) 0.109*** (0.011)

—0.055*** (0.011)

0.019 (0.013) 0.023* (0.011)

0.007** (0.002) 0.005* (0.002)

0.168*** (0.014) 0.101*** (0.012)

0.134*** (0.010) 0.106*** (0.009)

0.246*** (0.014) 0.316*** (0.012)

0.14 0.13

12,227 12,227

demographic characteristics, we found that gender
(female), income, and education were constant, positive
predictors of the diversity of EHR usage. However, age
and race were not significant predictors of the diversity of
EHR usage over the years. Second, in terms of
health-related factors, perceived health status was nega-
tively associated with the diversity of EHR usage in three
iterations. Self-efficacy in health management was posi-
tively associated with the diversity of EHR usage in
2018. Doctor—patient communication was positively
related to the diversity of EHR usage in 2019. Lastly, all
the technology-related enablers remained a positive rela-
tionship with the diversity of EHR usage over the 3 years.

According to our results, among the three health-related
factors, perceived health status was a constant, negative
predictor of frequency and diversity of EHR usage. We
further tested whether those with poor health conditions
had different levels of EHR usage from those with good
health conditions. In doing so, we recoded the variable
“perceived health status” into “perceived low health
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Table &. Factors associated with frequency of EHR usage in 2017, 2018, and 2019.

Socio-demographics
Age
Gender (male)
Race (white)
Income
Education
Health-related factors
Perceived health status
Self-efficacy in health management
Doctor-patient communication
Technology-related enablers
Access to digital devices
Access to the Internet
Perceived usefulness of EHRs
Adjusted R-squared

No. observations

0.003* (0.001)
—0.125*** (0.033)
0.113** (0.037)
0.133*** (0.019)

0.083*** (0.023)

—0.073*** (0.022)
0.003 (0.023)

0.009* (0.004)

0.145*** (0.025)

0.089*** (0.018)

0.246*** (0.027)
0.12

3285

0.003** (0.001)
—0.146*** (0.033)
0.051 (0.036)
0.059*** (0.009)

0.078*** (0.012)

—0.119%** (0.021)
0.075** (0.024)

0.001 (0.004)

0.158*** (0.025)

0.122*** (0.018)

0.249*** (0.026)
0.15

3504

0.004*** (0.001)
—0.199*** (0.029)
0.150*** (0.032)
0.041*** (0.008)

0.105*** (0.011)

—0.070%** (0.020)
—0.011 (0.021)

0.009* (0.004)

0.186*** (0.023)

0.158*** (0.017)

0.236*** (0.021)
0.15

5438

Note: *p <0.05; **p <0.01; ***p <0.001; standard errors in parentheses.

status” and “perceived high health status.” Results from the
independent-samples #-test indicated a significant difference
in frequency of EHR usage between people with perceived
low health status (M =0.66, SD=1.06) and people with
perceived high health status (M=0.57, SD=1.12),
[#(12,225)=-3.68, p <0.001]. Similarly, there was a sig-
nificant difference in diversity of EHR usage between
people with perceived low health status (M =0.42, SD =
0.92) and people with perceived high health status (M=
0.34, SD=0.84), [1(12,225)=-3.71, p <0.001]. To
further examine the digital divide, we recoded the variable
“access to digital devices” into “low access to digital
devices” and ‘“high access to digital devices.” The
independent-samples #-test showed that there was a differ-
ence in frequency of EHR usage between people with
low access to digital devices (M =0.41, SD=0.89) and
people with high access to digital devices (M =0.88, SD
=1.18), [#(12,225)=-24.89, p <0.001]. Likewise, a sig-
nificant difference in diversity of EHR usage was found
between people with low access to digital devices (M=

0.24, SD=0.70) and people with high access to digital
devices (M=0.59, SD=1.05), [«(12,225)=-21.62,
p <0.001].

Discussion

The current study examined EHR usage among American
adults, with three iterations of HINTS datasets (2017,
2018, and 2019). We found that although both frequency
and diversity of EHR use have slightly increased over
years, overall, the usage of EHR still remained low, incon-
gruent with the well-established EHR access provided by
most healthcare organizations. This demonstrates the dis-
crepancy between access to EHR provided to the public
and the actual use of it. In the past decade, many national
initiatives, such as the HITECH Act, have been implemen-
ted by government agencies to facilitate EHR adoption.''
Also, community-based intervention programs have been
increasingly targeted at eHealth promotion.”’ The low
adoption of EHRs might suggest that individuals’ barriers
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Table 5. Factors associated with the diversity of EHR usage in 2017,
2018, and 2019.

Socio-demographics

Age 0.001 0.001 0.002
(0.001) (0.001) (0.001)
Gender (male) —0.053* —0.071* —0.109***
(0.026) (0.029) (0.026)
Race (white) 0.018 0.039 0.004
(0.029) (0.031) (0.028)
Income 0.022** 0.042*** 0.025***
(0.007) (0.008) (0.007)
Education 0.028** 0.061*** 0.081***
(0.009) (0.010) (0.009)
Health-related factors
Perceived health —0.038* —0.081*** —0.051**
status (0.017) (0.019) (0.017)
Self-efficacy in 0.010 0.058** 0.00%4
health (0.018) (0.021) (0.018)
management
Doctor-patient 0.004 —0.001 0.008*
communication (0.003) (0.003) (0.003)
Technology-related
enablers
Access to digital 0.095*** 0.093*** 0.109***
devices (0.020) (0.022) (0.019)
Access to the 0.066*** 0.088*** 0.134***
Internet (0.014) (0.016) (0.015)
Perceived 0.286*** 0.377*** 0.295***
usefulness of EHRs (0.021) (0.023) (0.019)
Adjusted 0.10 0.15 0.14
R-squared
No. observations 3285 3504 5438

Note: *p <0.05; **p <0.01; ***p <0.001; standard errors in parentheses.

or concerns regarding EHR use were not effectively
addressed by past health education and promotion efforts.
For example, many people might not use EHRs to contact
doctors, because they still prefer to visit and directly com-
municate with their doctors in person due to the complexity
of medical issues and psychological needs.'' In addition,
patients, especially Black and Hispanic people, might be

concerned about the confidentiality and safety of their per-
sonal information in the EHR system.“’30 Therefore, more
efforts that respond to people’s preferences and concerns
are needed to facilitate the utilization of EHR.

EHR use is an information acquisition behavior (health
vs non-health content) via digital platforms (electronic vs
paper-based medical records). Therefore, a comprehensive
examination of EHR should incorporate both health and
technology perspectives. In this study, we explored the
impacts of health-related factors and technology-related
enablers on EHR use. First, among the three health
factors, perceived health status was negatively associated
with EHR usage. Notably, this negative association was
significant across all three waves. In other words, the
poorer health, the more frequent and diverse use of
EHRs. One possible explanation could be that people
who report poor health status could be those with chronic
diseases; they need to conduct medical tests periodically
and use a variety of services in the EHR system to track
their medical records and seek more relevant information.*'
Additionally, a perceived low level of health status might lead
people to feel anxious about health, and such anxiety prompts
them to use EHRs for better self-management.”® Moreover,
we demonstrated that in two survey waves, a high-quality
doctor—patient communication increased people’s frequency
of EHR usage. A positive communicative experience with
doctors can enhance patients’ trust toward the healthcare
system, where EHRs have offered a new approach to deliver-
ing health services.?® Particularly, for patients who worry that
their health records are accessed by unauthorized parties,
patient trust built upon quality medical communication
would become a key driver of subsequent EHR adoption.

Second, all the technology-related factors were signifi-
cant predictors of EHR usage over time. Specifically,
access to the Internet and digital devices (e.g. smartphones
and tablets) is essential for the adoption of EHRs. This
finding echoes the literature on the digital divide, which
examines whether individuals have physical Internet
access (e.g. broadband) and digital devices (e.g. smart-
phone) to access the Internet.* This serves as the prerequis-
ite for technology use for health purposes. Although it
seems that the Internet is ubiquitous in people’s daily life,
the inequalities in digital access still exist among under-
served populations. As Internet use has become a social
determinant of health, those without such access might be
confronted with health disparities.18 In addition, we found
that the perceived usefulness of EHRs had a significant
effect on EHR usage. This is consistent with the technology
acceptance model,* which states that when people view a
particular technology as useful and beneficial, they would
have a favorable attitude toward the technology, leading
to greater use of it. Empirical evidence also suggests that
EHR usability is a key determinant of patient outcomes
whereas employing EHR systems with less perceived use-
fulness is related to less EHR adoption.**
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This study has several limitations that open opportunities
for future research. First, some variables in the HINTS
survey were assessed using single-item measures. Future
studies can use multi-item scales to enhance reliability
and validity. Second, this study only examined two
aspects of EHR usage: frequency and diversity. HINTS
data did not ask the average duration of EHR use. It is pos-
sible that some respondents might use EHRs less frequently
but spend a longer time for each use. Future research should
consider different dimensions of EHR use. Third, this study
mainly focused on drivers of EHR usage. The impact of
such usage on individuals’ health outcomes needs further
examination in future research. Fourth, the cross-sectional
design of HINTS survey prohibits causal interpretations
of the data. Experimental studies are encouraged in future
research to test the causal effects of various factors on EHR
usage. Finally, the relatively low adjusted R-squared in our
regression models suggests that other factors might play a
more significant role in promoting EHR use. For example,
according to the technology acceptance model, perceived
ease of use is a strong predictor of technology use, particularly
when the technology is new and hard to use.>> Also, the digital
divide literature indicates that despite the importance of mater-
ial access of digital divide (e.g. physical Internet access), the
cognitive access (e.g. knowledge and skills of technology
use) has been increasingly crucial.*®*” Thus, future studies
should examine other potential technology-related enablers
such as perceived ease of use from the technology acceptance
model,* and computer literacy from theories of behavior.*®*’

Despite these limitations, our study has important
research implications. First, we contributed to the literature
by proposing a framework to examine factors affecting
individuals’ EHR usage. This framework covered both
health- and technology-related factors, and can be
adopted by health education researchers to examine the util-
ization of other health information technologies in future
studies.>® Second, in contrast to previous studies that
mainly focused on the adoption rate of EHRs,18 we inves-
tigated its frequency and diversity simultaneously. The
findings of this study revealed that both frequency and
diversity of EHR usage were rather low in the general popu-
lation, and they were affected by different technology
enablers and health factors over time. This suggests the
need for a synthesis of prior research to understand how
individuals use EHR systems across the years.

Our study also offers several practical implications.
First, given the constantly low usage of EHRs, it is critical
to promote this new eHealth practice via multiple commu-
nication channels. For example, in medical encounters,
healthcare providers can introduce the benefits of EHRs
to patients and actively encourage to use them.’® Mass
media campaign is also needed to educate the public
about the ongoing eHealth revolution, including EHRs.*
To promote EHR usage, targeted intervention programs
toward patients are essential. Healthcare organizations can

organize workshops and utilize community outreach to
educate patients about the benefits of EHRs, and teach
them how to effectively use them. Second, considering
that access to the Internet and digital device is a significant
driving force of EHRs, the government and telecommunica-
tion service providers should continue to strengthen the ICT
infrastructure and provide high-speed and convenient
Internet access to the public. Also, affordable Internet
service and smartphones should be provided, particularly
to low-income communities. Government agencies can
provide subsidy programs to underserved populations and
offer training to equip them with necessary health literacy
and digital literacy. Third, good-quality doctor—patient
communication can also promote EHR usage. Therefore,
we advocate for more patient-centered communication
training in medical education as well as continuing educa-
tion for health professionals.'® Doctors should proactively
build healing relationships with patients to facilitate
mutual trust, which helps address patients’ safety concerns
for using EHRs. Fourth, when designing an EHR system,
health informatics professionals need to figure out what
functions or services are useful to potential users.
Conducting formative research to understand target audi-
ences’ preferences and barriers is critical.*> With these
insights, a customized and user-friendly EHR system can
then be created to satisfy patients’ needs.'®** Lastly, at
the policy level, although Health Information Technology
for Economic and Clinical Health Act mandated the use
of EHR in all healthcare organizations, we call for other
regulatory initiatives to better promote EHR adoption. For
example, to address users’ data security concerns, stricter
law enforcement to stop disclosing patient data to unauthor-
ized parties is critical. Additionally, given the increasing
usage of a patient portal for medical communication, organ-
izational policies about payment structure to compensate
for doctors’ time spent with patients via EHRs are needed.
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