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Abstract Background Patients who use patient portals may bemore engaged and empowered
in their care; however, differences in who accesses patient portals remain. The
characteristics of who uses patient portals more frequently and who perceives them
as useful may also differ, as well as which functions people use.
Objective We assessed the characteristics of patient portal users to examine who
uses them more frequently and who perceives them as useful. In addition, we wanted
to see if those who use them more frequently or perceive them to be more useful use
different functions or more functions of patient portals.
Methods Pooled cross-sectional data from 2017 to 2018 Health Information National
Trends Survey (HINTS) were used. Ordinal regression models were developed to assess
frequency of use and perceived usefulness by demographics, and multivariable logistic
regression models were used to examine the association between the use of 10 patient
portal functions and frequency of use and perceived usefulness of patient portals.
Results The odds of using patient portals more frequently were higher among those
with Bachelor’s degrees, incomes between $35,000 and $75,000, and those with two
or more chronic conditions. Respondents with three or more chronic conditions had
higher odds of rating patient portals as useful. Those who used their patient portal 10
or more times in the past year had higher odds of using all functions except for viewing
test results compared with those who used their patient portal one to two times per
year. Those who rated patient portals as “very useful” had higher odds of using seven of
the functions compared with those who rated them “not very”/“not at all useful.”
Conclusion It is important to continue to assess usefulness, frequency of use, and
overall patient portal function use to identify opportunities to increase patient
engagement with patient portals.

received
February 14, 2021
accepted after revision
May 15, 2021

© 2021. Thieme. All rights reserved.
Georg Thieme Verlag KG,
Rüdigerstraße 14,
70469 Stuttgart, Germany

DOI https://doi.org/
10.1055/s-0041-1731339.
ISSN 1869-0327.

Research Article 573

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.

mailto:Christine.Swoboda@osumc.edu
https://doi.org/10.1055/s-0041-1731339
https://doi.org/10.1055/s-0041-1731339


Background and Significance

Digital technology that gives patients access to their medical
record information can promote patient engagement and
potentially improve healthcare quality. Indeed, the Health
Information Technology for Economic and Clinical Health
(HITECH) Act of 2009, and more recently the 21st Century
Cures Act of 2016, recognized that the diffusion of digital
technologies, such as patient portals, is necessary to enhance
care continuity, encourage patient self-care management,
and address broader population health needs.1,2 Patient
portals are internet-enabled personal health record tools
that allow patients to manage and share health-related
information, schedule appointments and view test
results.3–6 Patient portals are tethered to an institution’s
electronic health records, which are tools for providers to
manage care.7 Previous research indicates that patient por-
tals can improve disease self-management and empower
patients to engage in their medical care,8–12 which may
also help explain why health care organizations have
invested heavily in patient portal infrastructure to support
the delivery of patient-centered care.13

Despite the potential for patient portals to enable patients
to actively engage in their care, adoption remains low.14 A
literature review and meta-analysis found that the mean
adoption rate of patient-facing patient portals was approxi-
mately 52% across 40 studies conducted from 2002 to 2016.
Notably, the rate was only 23% on average in real-world
studies compared with 71% in controlled experiments.15

Variability in internet access across sociodemographic char-
acteristics such as gender, race and ethnicity, income, and
rurality have also likely contributed to differences and dis-
parities in patient portal adoption and use.16–20 Studies have
identified the lackof infrastructure (e.g., access to broadband
internet, smartphones, or computers), limited technical
skills, not being offered access to a patient portal, and
concerns about data security as factors that limit the adop-
tion and use of these and similar technologies.7,21,22 For
example, El-Toukhy et al16 found that patients with lower
educational attainment, no health insurance, no regular
doctor, and lower English proficiency were less likely to
access and use specific functions of their patient portals
(e.g., refill medications or message a provider). However, the
authors also discovered that patient knowledge and use of
specific patient portal functions varied (i.e., certain functions
were used more than others by those who accessed their
patient portal in the previous year), and that few demo-
graphic characteristics predicted patients’ likelihood of using
each function other than older age and lower education
levels were associated with using some functions less fre-
quently.16 Therefore, if many patients are not using most or
all available functions, it raises significant concerns that
patients are not realizing the full potential of patient portals
to help them manage their health.

In the field of user-centered design, a patient’s context,
defined as the goals of the user and the environmental
characteristics of the situation in which a product will be
used,23 can influence how and when they use their patient

portal. A patient’s context can help explain the circumstan-
ces in which they use (or do not use) a patient portal to
manage their health. At the same time, a person’s experience
with a specific technology (e.g., patient portals) is a relevant
characteristic that can influence a person’s likelihood of
using that technology to achieve their health goal(s). Accord-
ing to the Diffusion of Innovation Theory,24 a patient is more
likely to find their patient portal useful if the technology
alignswith their preferences for interacting with their health
care provider or for managing their health conditions. Also, a
patient’s prior experiencewith using a patient portal is likely
to shape their subsequent use (or nonuse) of the patient
portal such that more positive experiences are likely to
influence ongoing use of the technology.25 In addition, the
convenience and ease with which patients can request
prescription refills, ask questions, and schedule appoint-
ments via the patient portal can also contribute to why
patients perceive this specific type of technology to be useful
for managing their health, thus helping to explain why
patients may choose to use the technology.13,26

Given our expectation that a patient’s context of use—
defined as a patient’s frequency of patient portal use and
perceptions about patient portal usefulness—can provide
valuable information about how they use their patient
portal—defined as which functions a patient uses—to man-
age their health needs, we aimed to explore the relationship
between patient portal use and perceptions of usefulness.
Specifically, we hypothesized that (1) patients who use their
patient portalmore frequentlywill bemore likely to use each
of the patient portal functions compared with patients who
used their patient portal less frequently, and (2) patientswho
perceive the patient portals as useful will be more likely to
use each of the patient portal functions compared with
patients who perceive the patient portals as not very useful.
As existing patient portals continue to evolve, health care
managers and patient portal developers may find value in
understanding patients’ perceptions about and interactions
with patient portals to the extent that this information can
be used to help make patient portals more patient centered.
Improving our understanding of these relationships can help
inform health care systems’ efforts to support patient use of
patient portals.

Objectives

In this study, we sought to assess the characteristics of who
uses patient portals, who uses them more frequently, and
whoperceives themas useful. In addition,wewanted to see if
those who use them more frequently or perceive them as
more useful use different functions or more functions of the
patient portals than those who are infrequent users or find
them not useful.

Methods

Sample
Data were from 2017 to 2018 Health Information National
Trends Survey (HINTS) 5 (cycle 1 and 2), a nationally
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representative mail survey of adults (�18 years old) spon-
sored by the National Cancer Institute.27 HINTS asks ques-
tions about cancer prevention and risk behaviors, health
information usage, cancer beliefs, technology use, care re-
ceived, and demographic information. Data for our final
sample were drawn in a two-phase process. In the first
phase, adults were sampled from a random selection of
residential addresses from the U.S. Postal Service. In
the second phase, an adult within the household was select-
ed with the nearest upcoming birthday.28 Response rates
were 32% for HINTS 5 cycle 1 (2017) and 33% for HINTS 5
cycle 2 (2018). We included respondents only if they an-
swered “yes” to the HINTS 5 question: “Have you ever been
offered online access to your medical records by your health
care provider or health insurer?” and if they provided a
response to the question: “How many times did you access
your online medical record in the last 12 months?” The
respondents could respond with the number of times they
accessed their record even if they indicated that they had not
been offered access in 2017; they were classified as accessing
their record zero times if they had not been offered access in
2018. The inclusion of only those respondents who had been
offeredaccess reduced inconsistencies between thedatayears.

Measures
Frequency of patient portal use was assessed by using
responses to the question: “How many times did you access
your online medical record in the last 12 months?” (“none,”
“1–2 times,” “3–5 times,” “6–9 times,” and “10ormore times”).
Perceived usefulness of patient portals was assessed with: “In
general, how useful is your onlinemedical record for monitor-
ing your health?” (“very useful,” “somewhat useful,” “not very
useful,” and “not at all useful”). This questionwas only asked if
the respondent indicated that they used their patient portal at
least once in the previous 12 months. Respondents who had
accessed their patient portal at least once in the previous
12 months were asked questions approximately 10 specific
patient portal functions: “In thepast12months, haveyouused
your onlinemedical record to…” (1) addhealth information to
share with your health care provider” (add health info), (2)
“download your health information to your computer or
mobile device” (download info), (3) “make appointments
with a health care provider” (make appointments), (4) “help
make you make a decision about how to treat an illness or
condition” (make decisions), (5) “securelymessagehealth care
provider staff” (message providers), (6) “monitor your health”
(monitor health), (7) “fill out forms or paperwork related to
your healthcare” (complete paperwork), (8) “request a refill of
medications” (request refills), (9) “request the correction of
inaccurate information” (request corrections), and (10) look
up test results” (view test results) (“yes,” “no”).

Additional sociodemographic and clinical characteristic
data used in our analyses included gender (male/female),
age (18–34/35–49/50–64/65–74/75þ years), race/ethnicity
(non-Hispanic White/non-Hispanic Black/Hispanic/Other),
education (high school graduate or less/some
college/bachelor’s degree or more), income (under
$35,000/$35,000–$75,000/over $75,000), metropolitan sta-

tus (metro area/nonmetro area), insurance status (-
insured/uninsured), number of chronic conditions (0, 1, 2,
3, or more), last routine checkup (within past year/one or
more years ago), and survey year (2017/2018).

Analysis
All data were analyzed by using survey weights based on
population estimates from the American Community Survey
to account for nonresponse and coverage error, making the
results more generalizable to the population based on HINTS
protocols.29 As is best practice with the HINTS data, jackknife
replicateweightswereused toprovidebias-correctedvariance
estimates.30Weusedweighteddescriptive statistics to analyze
the pooled 2017 and 2018 sample, comparing those who ever
used patient portals to those who did not if they said “yes” to
havingeverbeenofferedaportal. Chi-square testswereusedto
test for associations between sociodemographic character-
istics and patient portal use. Weighted ordinal regression
models were developed to assess frequency of use (i.e., 1–2,
3–5, 6–9, and 10 ormore times) and perceived usefulness (i.e.,
not very/not at all useful, somewhat useful, and very useful).
For usefulness, only 28 respondents answered “not at all
useful” so this was combined with the response “not very
useful” for analysis. Brant tests were performed to assess
proportional odds across response categories for the ordinal
models. We calculated the frequencies and percentages of
respondents who answered “yes,” “no,” or had missing data
for each of the 10 patient portal functions (►Fig. 1).

Finally, we estimated weighted multivariable logistic re-
gressionmodels to examine the associationbetween theuseof
each of the 10 patient portal functions and the two main
independent variables (1) frequency of patient portal use and
(2) perceived usefulness of patient portal, controlling for
sociodemographic characteristics (i.e., gender, age, education,
income, metropolitan status, insurance status, number of
chronic conditions, and last routine checkup). Survey year
was omitted from these analyses because not all 10 functions
were asked in both data years: monitor health, make appoint-
ments, and view test results were only asked in 2017. Results
were considered significant for p-values less than 0.05. All
analyses were completed by using Stata version 14.2 (2015,
StataCorp LP, College Station, Texas, United States).

Results

Of the 3,466 respondents who said “yes” to being offered a
patient portal by their healthcare provider or health insurer,
approximately 58.3% indicated that they had used a patient
portal at least once in the previous year. Demographic
characteristics are summarized in ►Table 1. The majority
of the sample was female, non-Hispanic White, lived in a
metropolitan area, hadhealth insurance, and reported seeing
a doctor within the past year. Unadjusted, bivariate analyses
indicated that there were significant associations between
patient portal use and seven of the weighted factors: age (X2

[4]¼46.7, p¼0.0034), race (X2 [3]¼29.2, p¼0.0036), edu-
cation (X2 [2]¼178.0, p<0.0001), income (X2 [2]¼128.0,
p<0.0001), metropolitan status (X2 [1]¼9.6, p¼0.0344),
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insurance status (X2 [1]¼ 23.9, p¼0.0311), and last routine
checkup (X2 [1]¼ 24.7, p¼0.0052).

Frequency of Portal Use and Usefulness by
Demographics
For respondents who used a patient portal at least once in the
past year, the odds of using it more frequently were higher
among those with Bachelor’s degrees (1.6 [1.1–2.6]), incomes
between $35,000 and $75,000 (OR¼1.6 [1.0–2.6]), and those
with two (OR¼1.8 [1.2–2.8]) or three or more chronic con-
ditions (OR¼2.6 [1.6–4.3]). Of thosewho used patient portals,
those with 3 or more chronic conditions had higher odds of
rating patient portals as useful (OR¼1.7 [1.1–2.7]) compared
with those with no chronic conditions, and those who were
ages 50 to 64 (OR¼0.6 [0.3–0.9]) or 75 and older (OR¼0.4
[0.2–0.8]), not insured (OR¼0.3 [0.1–0.9]), or had last had a
routine checkup over a year ago (OR¼0.7 [0.5–1.0]) had lower
odds of considering patient portals useful.

Use of Patient Portal Functions
The percent of respondents that answered “yes” to the use of
each patient portal function ranged from 7.6% for correction
of inaccurate information to 83.6% for looking up test results,
followed by securely messaging providers (48.4%), request-
ing medication refills (41.0%), completing paperwork
(38.5%), and making appointments (37.6%; ►Fig. 1).

Use of Patient Portal Functions by Frequency of Use
and Usefulness
Compared with respondents who used their patient portal
only one to two times in the past year, those who used their

patient portal three to five times had higher odds of adding
health information, making appointments, making deci-
sions, messaging providers, completing paperwork,
requesting refills, or requesting corrections, controlling
for demographics (►Table 2). Those who used their patient
portal six to nine times had higher odds of using all
functions except for downloading health information; those
using it 10 or more times in the past year had higher odds of
using all functions except for viewing test results compared
with those who used their patient portal once or twice per
year.

Thosewho ratedpatient portals as “somewhat useful”had
significantly higher odds of messaging providers than those
who rated patient portals as “not very”/“not at all useful.”
Those who rated patient portals as “very useful” had higher
odds of using each of the functions except for requesting
corrections, downloading health information, or making
appointments compared with those who rated them “not
very”/“not at all useful.”

Discussion

Patient portals represent an important tool to help patients
engage in their health care. However, our analysis of a U.S.
based survey showed that, overall, patient portals are
accessed infrequently, and a majority of patient portal
functions go unused by the general population. Our findings
about the association of age, race, and socioeconomic status
with accessing a patient portal at all are consistent with the
results of previous research.16,31 Despite the use of
patient portals at all being associated with several

Fig. 1 Proportion of respondents using each patient portal function at least once in the past 12 months.
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Table 1 Sample population from Health Information National Trends Survey 5 Cycle 1 (2017) and 2 (2018) data

Characteristic Total
(n¼3,466)
n

Did not use
patient portal
(n¼ 1,447)
n (weighted %)

Used patient portal
one or more times
(n¼ 2,019)
n (weighted %)

p-Value

Gender 0.570

Male 1,227 510 (43.0) 717 (57.0)

Female 2,194 911 (41.4) 1,283 (58.6)

Age 0.003

18–34 384 132 (40.0) 252 (60.0)

35–49 751 270 (37.7) 481 (62.3)

50–64 1,159 461 (40.1) 698 (59.9)

65–74 752 349 (50.5) 403 (49.5)

75þ 339 191 (57.8) 148 (42.2)

Race/ethnicity 0.004

Non-Hispanic White 2,209 875 (41.9) 1,334 (58.2)

Non-Hispanic Black 415 194 (43.3) 221 (56.7)

Hispanic 352 166 (45.5) 186 (54.5)

Non-Hispanic Other 247 82 (25.2) 165 (74.8)

Education <0.001

High school or less 617 363 (58.8) 254 (41.2)

Some college 991 456 (44.4) 535 (55.6)

Bachelor’s or more 1,810 602 (30.1) 1,208 (69.9)

Income <0.001

Less than $35,000 729 430 (57.1) 299 (42.9)

$35,000–$75,000 1,004 435 (46.3) 569 (53.7)

Greater than $75,000 1,421 431 (32.3) 990 (67.7)

Metro status 0.034

Metro area 3,001 1,217 (41.2) 1,784 (58.8)

Nonmetro area 465 230 (48.8) 235 (51.2)

Insurance 0.031

Insured 3,356 1,381 (41.2) 1,975 (58.8)

Not insured 89 53 (62.6) 36 (37.4)

Number of chronic conditions 0.194

0 971 391 (42.7) 580 (57.3)

1 979 392 (41.4) 587 (58.6)

2 729 301 (37.3) 428 (62.7)

3 or more 668 302 (46.7) 366 (53.3)

Last routine checkup 0.005

Within past year 2,739 1,084 (39.3) 1,655 (60.7)

More than 1 year ago 675 334 (49.1) 341 (50.9)

Survey year 0.547

2017 1,633 714 (43.1) 919 (56.9)

2018 1,833 733 (41.4) 1,100 (58.6)
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sociodemographic characteristics, many of these character-
istics were not associated with frequency of patient portal
use; only having a Bachelor’s degree or more education,
reporting an income of $35,000 to $75,000 compared with
<$35,000 and having two or more chronic conditions were
significant predictors of frequency. This finding that those
with more health conditions use the portal more frequently
than respondents without health conditions is consistent
with other research that has found a relationship between
having a chronic condition and increased frequency of
patient portal use in the outpatient setting.32 Having more
health concerns may lead to more frequent patient portal
use partly due to increased appointment load, managing
more medications, and communicating with a greater num-
ber of providers.

Our results showing no use frequency differences by
race contrast with literature about the digital divide,
which has shown lower health information technology
usage among non-Hispanic Blacks.16–18,33 Our findings
suggest that addressing initial barriers to access, such as
physicians not offering patients access to their patient
portal,16 may be an important step to increasing patients’
use of patient portals. There is evidence that there are
disparities in who is offered portal access, with non-White
respondents being less likely to report being offered
access.17 Our findings may indicate that though there
may be initial barriers to being offered and accessing
patient portals, once people use them, patient portals
are used with similar frequency and considered similarly
useful across sociodemographic groups. Nonetheless, it
may be important for providers to help people in disad-
vantaged groups complete the initial steps needed to
access patient portals.

We also found that individuals who used patient portals
three ormore times in the past 12months had higher odds of
using most of the patient portal functions compared with
respondents who reported using their patient portal one to
two times. These findings suggest that those who use their
patient portal infrequently may only use patient portals to
view test results or to monitor their health information,
functions that require little patient-provider communica-
tion. On the one hand, infrequent users may not be aware of
all of the functions their patient portal has to offer,34–37

suggesting that opportunities may exist to support in-
creased patient portal engagement among infrequent users.
On the other hand, frequent patient portal users were
perhaps more likely to use a greater number of patient
portal functions partly because they became familiar with
their patient portal, or because they had a higher level of
technological or health literacy which allowed them to
become proficient patient portal users.38–41 Future studies
could help ascertain whether technological literacy and
patient portal use frequency are associated with increased
patient engagement and perhaps better patient self-
management.

Our results regarding the relationship between percep-
tions of usefulness of the patient portal and the functions
used suggests that finding patient portals very usefulTa
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contributes to use of more functions. However, as our
model does not assess causality, it may be possible that
those who use more functions then find patient portals
more useful, or that those who find patient portals more
useful are actually more comfortable using a variety of
functions. There were three functions not associated with
usefulness: making appointments, requesting corrections,
and downloading health information. However, only com-
municating with health providers had higher odds among
those who reported portals were only “somewhat useful.”
This aligns with the diffusion of innovation theory, which
predicts that ratings of usefulness are associated with
having technology aligned with preferences for interacting
with healthcare providers.24 Those who rate usefulness
higher may, in practice, be more likely to use the more
communication-oriented and interactive features.

As health care systems continue to implement patient
portals, our findings highlight the importance of needing
to assess patients’ perceptions about and interactions
with their patient portals (i.e., context of use) to ensure
use disparities do not widen.42 Studying patient portal
implementation may help to identify both patients’ con-
textual needs and barriers that may hinder their use of
patient portals as well as improving understanding of how
to optimize patient portals, so they can be used by all
patients, including those with poor technological or
health literacy.38–40 In this vein, future studies should
consider examining the range of tasks patients engage in
when using their patient portal to understand how
patients use similar or different functions to manage their
health, and how these functions affect the overall usabili-
ty of patient portals. Given that previous research has
found that nonuse of patient portal functions has been
associated with lack of awareness of the functions,34,36

increasing awareness of and training around the available
functions might impact perceptions of patient portal
usefulness.43,44

Overall, our findings also emphasize the need to consider
patients’ context of use when examining the suitability of
patient portals for different patient populations.42,45 We
found that the nature of the tasks patients perform when
using a patient portal varies depending on how frequently
they use their patient portals. Improving our understanding
of patients’ context of use with respect to various patient
portal functions is important to ensure that such tools are
both usable and perceived as useful for those patients,
because patient portal use may improve patient outcomes
including medication adherence, appointment attendance,
and patient-provider communication.12,46–48 Furthermore,
identifying strategies to effectively facilitate patient portal
use, including tailored patient portal education or train-
ings,49,50 may be particularly important in efforts to reduce
patient portal use disparities and increase the use of this
important health information technology.

Limitations
Our study should be interpreted with several limitations
in mind. First, HINTS data are based on self-report and

subject to recall bias; respondents could have used more
functions or used their patient portal more or less fre-
quently than they reported. Second, HINTS data are cross-
sectional, precluding any analysis of change over time, or
inference about causation. Third, our analyses of per-
ceived usefulness and frequency of use was limited to
patient portal users, reducing our sample size. Addition-
ally, sample size was limited for three functions (i.e.,
monitor health, make appointments, and view test
results) because they these questions were asked in
2017 and not 2018. Some differences in use may be
partially due to differences in the characteristics of who
is offered use of a patient portal, and those offered use
may not be demographically the same as the general
population. Given our aim of assessing the characteristics
of patients who reported using a patient portal, we believe
that by using a national sample our findings are general-
izable to the general population of patient portal users.
Also, we acknowledge that when subsequent years of
HINTS data become available, new trends may emerge,
and existing trends may be strengthened by the addition
of these data. Finally, our study did not examine the
relationship between perceived usefulness or frequency
of use with satisfaction with interactions in medical care.
Understanding this impact of the technology is an impor-
tant area for future research.

Conclusion

Across patients who used a patient portal at least once in
the past year, those with Bachelor’s degrees, incomes
between $35,000 and $75,000, and those with multiple
chronic conditions had higher odds of being frequent
patient portal users. In addition, those with three or
more chronic conditions had higher odds of perceiving
the patient portal was useful, older adults, uninsured
patients, and those who had last seen a doctor more
than a year prior to the survey had lower odds of perceiv-
ing the patient portal was useful. As patient portal use may
improve patient and care outcomes, it is important to
continue to assess usefulness, frequency of use, and overall
patient portal function use to identify opportunities to
increase patient engagement with patient portals. Provid-
ing information and training about both patient portal use
and the variety of functions available may also be impor-
tant, particularly for patient groups for whom patient
portal use and access have been low.

Clinical Relevance Statement

Encouraging the use of patient portal may improve
patient’s engagement with care, appointment atten-
dance, communication with providers, and adherence.
The frequency of use and perceptions of usefulness are
associated with use of many functions, and training may
be important to improve perceptions and comprehen-
siveness of patient portal use.
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Multiple Choice Questions

1. Which group had higher odds of rating patient portals as
“very useful”?
a. Those with incomes greater than $75,000
b. Those aged 75 or older
c. Those with three or more chronic conditions
d. Those who do not have health insurance

Correct Answer: The correct answer is option is c, those
with 3 or more chronic conditions (►Table 3).

2. Which group had higher odds of using every patient
portal function other than viewing test results?
a. Those who rated patient portals as “somewhat” useful
b. Those who rated patient portals as “very” useful
c. Those who used patient portals six to nine times per

year
d. Those who used patient portals 10 or more times per

year

Correct Answer: The correct answer is option d, those
who used patient portals 10 or more times per year
(►Table 2).

Protection of Human and Animal Subjects
This study uses publicly available deidentified data from a
national survey. No human or animal subjects were
included in this project.
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