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Abstract

Background: Emails securely exchanged between patients and clinicians offer the promise of improved access to care and
indirectly improved health outcomes. Yet research to date is mixed on who—among both patients and clinicians—is using secure
messaging.

Objective: Using datafrom two large nationally representative cross-sectional surveys, this study aimed to compare the prevalence
of secure messaging use among patients and their access to the functionality through their physicians, and to explore the clinical
practice and physician characteristics and patient sociodemographi c characteristics associated with the use of secure messaging.

Methods: We conducted regression analyses to identity statistical associations between self-reported secure messaging use and
access, and the patient, practice, and physician characteristicsfrom the National Health Interview Survey (NHIS) and the National
Ambulatory Medical Care Survey (NAMCS). The NHIS data collected between 2013 and 2018, with approximately 150,000
adult individuals, were used to eval uate patient characteristics associated with email communication with clinicians. The NAMCS
dataincluded 7340 physicians who reported on secure messaging use between 2013 and 2016 and provided context on physician
specialty, use of certified health information technology (IT), and practice size and ownership associated with secure messaging
access and use.

Results. By 2016, two-thirds of ambulatory care visits were conducted by a physician who reported using secure messaging,
up from 40.70% in 2013. The percentage of USresidentswho reported sending an email to their clinician, however, only increased
from 7.22% to 16.67% between 2013 and 2018. We observed a strong positive association between certified health IT use and
secure messaging use (odds ratio [OR] 11.46, 95% Cl 7.55-17.39). Individuals who were black, had lower levels of education,
had Medicaid or other public payer insurance, or those who were uninsured had reduced odds for using email to communicate
with clinicians. No differences were observed in secure messaging use based on physician specialty, but significant differences
were observed by practice size (OR 0.46, 95% CI 0.35-0.60 in sol o practices vs nonsol o practices) and practice ownership (P<.001
for the different categories).

Conclusions: This study isthefirst to use two large nationally representative surveys to produce longitudinal estimates on the
access and use of patient-clinician email communication in the United States. The survey findings complement each other: one
provides the patient perspective of their use and the other indicates potential patient access to secure messaging based on the use
of thefunctionality by the physicians providing treatment. This study provides nationally representative data on the characteristics
of patients and physicianswho have accessto and are using secure messaging. Thisinformation can be used to target interventions
to promote adoption and use of secure messaging.
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Introduction

Conceptually, expanding patient and clinician communications
beyond health care facility walls improves patients' access to
care by providing a forum for patients to get answers to their
guestions without requiring in-person visits [1,2]. One
mechanism to expand communication is through forms of
computer-mediated communication such as email. Although
early mechanisms to exchange email between patient and
clinician werelesssecure, it isnow common for email exchange
to be conducted using a secure patient portal. Dubbed “ secure
messaging,” this form of communication is defined by the
Centers for Medicare & Medicaid Services as “any electronic
communication between a provider and patient that ensures
only those parties can access the communication. Thiselectronic
message could be email or the electronic messaging function
of apersonal health record, an online patient portal, or any other
electronic means” [2].

In 2001, the Institute of Medicine (IOM) noted that
patient-provider communication via email had the potential to
reduce costs while meeting patient needs more quickly [1]. Both
patients and clinicians identified benefits of secure messaging,
which included convenience, not feeling rushed, improved
patient access, more direct and focused communication,
increased efficiency, avoidance of phone tag, improved
communication between visits, and improved patient
engagement, satisfaction, and trust [3-7].

Since the publication of the IOM report, most physician
practices have adopted secure messaging functionality, although
these studies measured the number of physicians rather than
the proportion of patients who have access to the functionality
viatheir physicians[8-11]. Patients expressed interest in sending
messages to their clinicians if given the opportunity, and they
were receptive to receiving and reading the messages sent to
them: the vast majority of messages sent to patients were read
within 3 days, and fewer than 5% were not read within 3 weeks
[12]. Yet a study by Tarver et a [13] estimated that only 3 in
10 individuals reported communicating with their clinicians
using email or the internet in 2013.

In 2014, the Medicare and Medicaid electronic health record
(EHR) Incentive Programs required that eligible professionals
participating in stage 2 of the program use secure messaging to
communicate with their patient population (not just Medicare
beneficiaries) [2]. To receive incentive payments and avoid
penalties, participating professionals had to use EHR systems
that met meaningful use criteria defined by the Department of
Health and Human Services (ie, certified health information
technology [IT]). We would therefore expect that availability
of the EHR functionality supporting secure messaging would
increase as the 2014 requirement approached and continue to
increase as more providers met the stage 2 criteria, and with
similar requirements that were included in the first 2 years of
the subsequent program (the Medicare Access and CHIP
Reauthorization Act of 2015 [MACRA]).
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Clinicians' patterns of secure message communication affect
patients' use of the functionality: patients were more likely to
initiate messages if their clinicians responded quickly and had
a higher overall response rate [14]. Patients whose clinicians
initiated more message threads were also more likely toinitiate
their own threads. We would therefore expect that patients' use
of secure messaging would increase as their access to that
functionality viatheir providers’ infrastructure increased.

We used data from two nationally representative surveys to
explore whether patients' use of email exchange paralleled the
availability of secure messaging functionality in ambulatory
care seftings. We present data pertaining to patients
self-reported use of email to communicate with their clinicians
and patients potential access to that functionality through
physician visits.

Methods

Overview

Datafrom two nationally representative surveyswere analyzed.
In this section, the methodol ogy associated with each survey is
reported separately, starting first with methodol ogic approaches
using datafrom the National Ambulatory Medical Care Survey
(NAMCS), with which the proportion of office visitswith access
to secure messaging functionality were estimated. Approaches
to using datafrom the National Health Interview Survey (NHIS)
helped estimate the preval ence of patients who exchanged email
with clinicians.

National Ambulatory Medical Care Survey

The NAMCS s conducted annually by the National Center for
Health Statistics (NCHS) using a nationally representative
sample of ambulatory care medical visits to nonfederally
employed office-based physicians. The NAMCS is an annual
cross-sectional survey designed to provide estimates of
ambulatory care medical visitsto office-based physiciansinthe
United States [15-19]. The survey captures information at both
the individual physician and patient visit levels. Beginning in
2012, the NAMCS asked physicians if they regularly used, or
had the functionality to send secure electronic messages (eg,
email) to their patients, and in 2013, physicians were asked if
they used certified health IT. We therefore analyzed NAMCS
data from 2013 through 2016 to develop yearly snapshots of
the availability of secure messaging to physicians and patients
in the context of the ambulatory care medical visits.

National Ambulatory Medical Care Survey Study
Population

The unit of measurement for the NAMCS was the
patient-physician visit, excluding telephone consults, hospital
visits, house calls, ingtitutional settings, other visits performed
outside the physician’s office, and visits made solely for
administrative purposes (eg, leaving a specimen, paying abill)
[15,20].
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NAMCS datawere collected from physiciansincluded in master
lists from the American Medical Association and American
Osteopathic Association who met the following criteria
office-based as defined by the respective association, principally
engaged in patient care activities, and less than 85 years at the
time of survey [15-19]. Physicianswho were primarily employed
in federal institutions or who had specialties of anesthesiology,
pathology, or radiology were excluded. Each physician who
met the criteria was assigned a random week during the year;
if the physician saw no patients during that time period (eg, due
to vacation or illness), he or she was excluded from the sample.
In addition, the physician was excluded if patient visit data for
the assigned time period was not recorded. Therefore, NAMCS
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data should not be considered representative of all ambulatory
care office-based physicians. In our analyses, we used the
prevalence of visits based on the physicians self-reported
characteristics because this leverages the survey data as
designed; it also allows usto better approximate the avail ability
of secure messaging to patients with visits to physicians who
can offer that functionality to communicate between visits.

Physician sampling was stratified based on censusregion, state,
doctor type (Doctor of Medicine or Doctor of Osteopathy),
practice type, metropolitan statistical area, and 14 specialty
categories (Multimedia Appendix 1) [15]. Table 1 displaysthe
number of respondents and unweighted response rates for the
yearsincluded in our analyses.

Table 1. National Ambulatory Medical Care Survey response rates and number of sampled office visits, 2013-2016.

Survey year Eligible physician respondents (unweighted response rate?), n (%) Ambulatory visits, n
2016 721 (32.37) 13,165
2015 1415 (28.82) 28,332
2014 2325 (38.64) 45,710
2013 2879 (41.13) 54,873

8Conditional response rates reported for families, sample adults, and children; total response rate reported for households. Data in tables based on
author’s compilation of information from data from the appropriate survey description documents published by the National Center for Health Statistics

[15-17,19,21].

Dependent Variable From the National Ambulatory
Medical Care Survey

Our dependent variable in NAMCS-related analyses was
whether the physician conducting the ambulatory visit reported
access to secure messaging. The question in the NAMCS was
not specific to the visit itself; rather, it was related to the
physician’s access to and use of (for surveys in 2013 through
2015) secure messaging functionality. This survey question
changed with the 2016 survey to adichotomousvariablerelated
to access to the secure messaging functionality, which is how
we present the data in our analyses.

I ndependent Variables From the National Ambulatory
Medical Care Survey

Our NAMCS-based analyses included both physician and
practice characteristics. We included only one physician-level
characteristic: physician speciaty wasidentified based on data
provided to the NCHS by the American Medical Association
and the American Osteopathic Association [15]. We opted to
use the NAMCS-defined categories for clinical specialty:
primary care, medical specialty, and surgical specialty.

Practice characteristics included the use of certified health IT
and practice size, ownership, and geographic region. We
measured the use of certified hedlth IT as an affirmative
response to whether the physician’s current information system
met the meaningful use criteria defined by the Department of
Health and Human Services, which refers to the health IT
certification criteria that support the Medicare and Medicaid
Electronic Health Record Incentive programs (eg, meaningful
use). Physicians who did not have an electronic system were
coded as having no access to secure messaging.

https://www.jmir.org/2020/5/e12611

Practice size and ownership were based on the practicein which
each visit was conducted. We used a dichotomous practice size
variable (solo/nonsolo). We included three categories for
practice ownership: physician or physician group; insurance
company or headth plan; and academic medica center,
community health center, or other hospital.

The geographic region was based on the location of the office
in which the visit occurred and was categorized into census
regions. Midwest, Northeast, South, and West. For all variables,
nonresponse and unknown values were coded as missing.

National Health Interview Survey

The NHI'S, which was the second survey we analyzed for this
research, isconducted annually by the NCHS using anationally
representative sample of civilian US residents. Beginning in
2011, the NHIS included a question asking adults if they
communicated with their cliniciansviaemail. Pairing responses
to this question with sociodemographic information gathered
through the NHI'S provides amore comprehensive view of those
in the United States who reported communicating with their
cliniciansusing email. Weincluded survey dataonly from 2013
through 2018 because the internet use variable was added in
2013, and internet access is a critical factor in patients’ ability
to access secure messaging.

Similar to the NAMCS, the NHIS is an annual cross-sectional
survey that uses a nationally representative sample of US
residents selected based upon a complex, multistage-stratified
sampling process [22,23]. The NHIS consists of four core
componentsthat capture information on the household, families
within the sampled household, and a randomly selected child
(when available) and adult from each family. Questionsin the
survey’s core componentswere asked consistently across survey
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years; Multimedia Appendix 1 lists the survey questions used
for this study.

National Health Interview Survey Study Population

NHIS study participants were randomly selected to represent
the US population with oversampling for blacks, Asians, and
adults older than 65 years within the sampled adults [23].
Excluded from the NHIS were individuals in long-term care
and correctiona facilities, aswell asindividuas living outside
the country. Households with members of the Armed Forces
wereincluded only if at least one member in the family was not
in the Armed Forces, in which case results only from the
household members not in the Armed Forces were used in the
final analyses.
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Sampling was based on households, with approximately 36,000
househol dstargeted each year to achieve asurvey goal of about
87,500 individuals each year. In-person interviews were
conducted with adults (individual s older than 17 years) in each
household; this representative provided information about all
members of the household. Each household was further
subdivided into families with a responsible adult respondent
for each family, and sampled children and adults (one of each
per family). For each family sampled by NHIS, a sample adult
was randomly selected to complete the sample adult
questionnaire. If that sampled adult was absent at the time of
the interview, the responsible adult family member could
provide answers for them. We based our analyses on these
sampled adults. Table 2 displays the survey response rate for
each of the survey years we included in our analyses.

Table 2. Number of households, families, and adults included in each National Health Interview Survey, 2013-2017.

Respondent type Survey (response rate?)

2018, n (%) 2017, n (%) 2016,n (%)  2015,n(%) 2014, n (%) 2013, n (%)
Households 29,839 (64.16) 30,617 (66.47) 40,220 (67.90) 41,493 (70.12) 44,552 (73.83) 41,335 (75.69)
Families 30,309 (98.73) 33157(9890) 40,875(98.85) 42,288(98.89) 45497 (98.98) 42,321 (98.96)
Sample adults 25,417 (83.89) 26,742 (80.69) 33,028 (80.86) 33,672 (79.66) 36,697 (80.54) 34,557 (81.71)

8Conditional response rates reported for families, sample adults, and children; total response rate reported for households. Data in tables based on
author’s compilation of information from data from the appropriate survey description documents published by the National Center for Health Statistics

[22,24-30].

Dependent Variable From National Health I nterview
Survey

Our dependent variable for NHIS-based analyses was
individuals' self-reported email communication with clinicians.
The NHIS captures this element with five options. Yes, No,
Refused, Not ascertained, and Don't know. We created a
dichotomous variable (yes, no) to capture this response and
excluded individuals from anayses if their response was
Refused, Not ascertained, or Don’t know.

I ndependent Variables From National Health I nterview
Survey

For NHIS analyses, we included age as a categorical variable
(18-44 years, 45-64 years, and 65 years and older), sex, race
(white, African American/black, and other race), Hispanic (yes,
no), and census region (Northeast, Midwest, South, and West).
On the basis of the literature about patient factors relevant to
patient-centered communication that promotes improved
outcomes [31,32], we included the variables for education and
familiarity in speaking the English language in our analyses.
Our education variable included six categories: lessthan ahigh
school education, some college education but no degree,
associate’'s degree, bachelor's degree, and graduate or
professional degree. To assess individuals comfort with the
English language, which is particularly relevant for written
communication and patients' comfort level when communicating
with clinic staff [33,34], we used the responses to the NHIS
question How well is English spoken, which included four
categories (very well, well, not well, and not at al).

https://www.jmir.org/2020/5/e12611

We also included a variable as a proxy for health care access.
Our health insurance variableincluded five categoriesfor private
insurance, Medicare, Medicaid or other public insurance,
military insurance, and uninsured. In addition, because we
presented these data against those from a physician-based
survey, we included a variable that assessed whether the
individual saw or spoke with clinic staff in the 12 months
preceding the survey. We created this as a categorical variable
that distinguished between contact with aphysician and contact
with other clinician types. We created the physician's
designation by consolidating three NHIS questions about
whether the patient saw a doctor who speciaizes in women's
health, amedical doctor who specializesin aparticular medical
disease or problem, and a genera doctor who treats a variety
of illnesses. The category for other clinician typeincluded nurse
practitioners, midwives, physician assistants, therapists,
chiropractors, podiatrists, optometrists, ophthalmologists, or
mental health professionals.

The ability to communicate with clinic staff using email depends
on individuals' access to and use of the internet. We therefore
included a dichotomous variable to assess individuals' use of
the internet. Finally, we included a categorical variable to
account for the survey year, onefor each of the 6 yearsincluded
in the analyses (2013 through 2018).

For al variables, unknown and nonresponses were coded as
missing and those individuals excluded from the analyses.
Statistical Analysesfor Both Surveys

Our first regression model used NAMCS data, including survey
year (2013 through 2016), practice characteristics (solo practice,
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practice ownership, and use of certified health I T), and physician
specialty. The dependent variable for these analyses was the
physician’s reported use of secure messaging. Our second
regression model—based on NHIS data—included individuals
characteristics (such as age, sex, race, ethnicity, geographic
region, education, English language, and health insurance type),
internet use, whether they saw or spoke with a clinician in the
year preceding the survey, and survey year (2013 through 2018).
The dependent variable for the NHIS analyseswas self-reported
email communication with physicians.

All analyses accounted for the complex sampling techniques
used by NCHS by leveraging sample weights for stratification
and primary sampling units. We estimated unadjusted statistical
differences by year and individuals or physicians
characteristics using chi-square test. We performed logistic
regression to estimate associations between characteristics and
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the use of email or secure messaging. We used casewise deletion
for al missing values (see Multimedia Appendix 2 for tables
of missing values for each survey). Analyses were conducted
using SAS software version 9.4 (SAS Institute Inc, Cary, NC).

Results

Email Availability and Use Across Both Surveys

Figure 1 displays prevalence data of email use by patients and
physicians from both NHIS and NAMCS. Between 2013 and
2016, the percentage of ambulatory care visitswith a physician
who reported using secure messaging with patients increased
63% for ahigh of 66.48% in 2016. Although there was alarger
percent increase (132%) between 2013 and 2018 of patients
reporting the use of email to communicate with their clinicians,
by 2018 only 16.67% of US residents reported using email to
communicate with their clinicians.

Figure 1. Prevalence of email use and access among US residents and ambulatory care visits, 2013-2018 (on the basis of authors’ analysis of National
Center for Health Statistics [NCHS] and National Health Interview Surveys [NHIS], 2013-2018 [patients who emailed their clinician] and NCHS
National Ambulatory Medical Care Surveys, 2013-2016 [ambulatory visits with physicians who used secure messaging]). Percentages are weighted

national estimates.

o 66.48%
o 55.80%
53.00%
50%
40.70%
40%
30%
- 0 16.67%
| 11.17% 12.87% 14.78%
10% 7.22% 778%
70 ° 18%
0%
2013 2014 2015 2016 2017 2018

a@=Percentage of patients who emailed clinician

ef@=Percentage of ambulatory visits with a physician who uses secure messaging

Physician and Practice Characteristics (National
Ambulatory Medical Care Survey)

Figure 2 provides the percentages of ambulatory visits by
physician specialty and use of secure messaging in 2016. A
total of 70.19% of ambulatory medical care visits were
conducted by primary care physicians who used secure
messaging (38.28% of all visits). Two-thirds of surgical
specialist visitswere conducted by surgical specialistswho used
secure messaging (12.69% of all visits), while fewer than six

https://www.jmir.org/2020/5/e12611

RenderX

in 10 medical specidist visits (15.51% of al visits) were
conducted by those specialists who used secure messaging.

Figure 3 displays the proportion of ambulatory care visits
stratified by physicians’ use of certified health IT products and
secure messaging use. A total of 83.62% of physician visits
were conducted using certified hedth IT products, and
three-quarters of those (or 63.04% of all visits) were conducted
by physicians who reported secure messaging use. Of the
16.38% of ambulatory medical visits conducted by physicians
not using certified health IT, only about 2 in 10 (or 3.32% of
all visits) were performed by physicians using secure messaging.
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Figure 2. Percentage of ambulatory care visits by physicians’ specialty and secure messaging use, 2016 (on the basis of authors’ analysis of National
Center for Health Statistics and National Ambulatory Medical Care Survey, 2015). Percentages are weighted national estimates of ambulatory care

visits.

12.69% 6.24%

Surgical specialty

11.03%

15.51%

Medical specialty

Primary care

0.00% 10.00% 20.00%

B Used secure messaging

16.26%

40.00% 50.00% 60.00%

30.00%

No secure messaging

Figure 3. Percentage of ambulatory care visits by physicians’ use of certified health IT products and secure messaging use, 2016 (on the basis of
authors' analysis of National Center for Health Statistics and National Ambulatory Medical Care Survey, 2016). Percentages are weighted national

estimates of ambulatory care visits.

No certified health IT 13.06%

3.32%

Used certified health IT

0.00% 10.00% 20.00% 30.00%

B Used secure messaging

Figure 4 displays the percentages of ambulatory medical care
visits conducted by physicians using secure messaging based
on practice ownership. More than 90% of all ambulatory visits
conducted in health maintenance organization (HMO) or
insurance-owned practices and academic medical centers or

https://www.jmir.org/2020/5/e12611
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63.04%

20.58%

40.00% 50.00% 60.00% 70.00% 80.00% 90.00%

No secure messaging

hospital-owned organizations were conducted by physicians
who used secure messaging. In contrast, slightly less than
two-thirds of all visits at physician-owned practices were
conducted by physicians who used secure messaging (47.88%
of al ambulatory medical care visits).
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Figure 4. Percentage of ambulatory care visits by practice ownership and secure messaging use, 2016 (on the basis of authors’ analysis of National
Center for Health Statistics and National Ambulatory Medical Care Survey, 2016). Percentages are weighted national estimates of ambulatory care
visits. CHC: community health center; HMO: Health Maintenance Organization.

~o

Medical/academic center; CHC; other hospital ) 65%

Insurance co., health plan or HMO; other health corp.

Physician or physician group 47.88% 30.28%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00% 90.00%

B Used secure messaging No secure messaging

Figure5 displaysthe percentage of secure messaging usebased  In contrast, three-quarters of ambulatory visitsin practiceswith
on practicesize. Slightly lessthan half of ambulatory carevisits  more than 1 physician were conducted by physicians who used
in solo physician practices (15.36% of al visits) wereconducted  secure messaging (51.12% of all visits).

by physicianswho had accessto secure messaging functiondity.

Figure 5. Percentage of ambulatory care visits by practice size and physicians’ reported secure messaging use, 2016 (on the basis of authors’ analysis
of National Center for Health Statistics and National Ambulatory Medical Care Survey, 2016). Percentages are weighted national estimates of ambulatory
carevisits.).

16.99%

>1 physician practice

Solo practice 15.36% 16.53%

0.00% 10.00%  20.00%  30.00%  40.00%  50.00%  60.00%  70.00%  80.00%

B Used secure messaging No secure messaging

Multimedia Appendix 3 presents a comparison between 2013 a statistically significant increase over the 4 years, which
and 2016 of the prevalence of secure messaging useby physician  persisted in adjusted analyses. Table 3 presents the adjusted
and practice characteristics. Acrossall characteristics, therewas  estimates of association, controlling for physician and practice
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characteristics. No differences were observed by specialty.
Physicians using certified health IT had greater odds of using
secure messaging (OR 11.46, 95% CI 7.55-17.39) than
physicians not using certified products. Ambulatory care visits
in solo physician practices had lower odds of being conducted
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by physicians who used secure messaging (OR 0.46, 95% Cl
0.35-0.60) than those in practices with more than 1 physician.
Visits conducted in physician-owned practices had lower odds
of being conducted by physicians using secure messaging than
practices owned by other entities.

Table 3. Regression results for association between ambulatory care with secure messaging functionality and physician and practice characteristics,
based on authors' analysis of National Center for Health Statistics, National Ambulatory Medical Care Surveys, 2013-2016.

Characteristic and independent variables OR®(95% Cl) P value
Certified health I T use

Yes 11.46 (7.55-17.39) <.001

No Referent Referent
Solo physician practice

Yes 0.46 (0.35-0.60) <.001

No Referent Referent
Practice owner ship

Insurance company, health plan, or HMOS; other health corporation 1.81(1.29-2.54) <.001

Medical/academic health center; CHC; other hospital 2.12 (1.57-2.87) <.001

Physician or physician group Referent Referent
Physician specialty

Medical 0.83(0.62-1.11) 20

Surgical 0.90 (0.70-1.16) 42

Primary care Referent Referent
Region

Midwest 0.85 (0.61-1.18) .32

Northeast 0.55 (0.38-0.80) <01

South 0.94 (0.66-1.34) 74

West Referent Referent
Survey year

2013 0.29 (0.21-0.42) <.001

2014 0.55 (0.38-0.79) <01

2015 0.60 (0.40-0.90) .01

2016 Referent Referent

80R: odds ratio.

B1T: information technol ogy.
CHMO: health maintenance organization.
dcHe: community health center.

Patient Characteristics (National Health Interview
Survey)

Table 4 lists the 2013 and 2018 reported rates of emall
communication  with clinicians by individuals
sociodemographic  characteristics. Prevalence of email
communication increased across all categories except among
individuals who did not speak English well or at all. We
observed large percent increases across the 6 years among

https://www.jmir.org/2020/5/e12611

individuals with Medicare (236% change from 4.05% to
13.63%) and military insurance (154% change from 9.06% to
23.03%), and those who were uninsured (146% change from
191% to 4.71%). We aso found a large increase in
communication via email among Hispanic individuals (180%
change from 3.36% to 9.41%). By education level, the largest
percent change was among individuals with a high school
diplomaor itsequivalent (165% change from 3.26% to 8.66%).
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Table 4. Prevalence of email communication with clinicians by individuals' characteristics based on authors' analysis of National Center for Health
Statistics, National Health Interview Surveys, 2013 and 2018. Percentages are weighted national estimates.

Characteristics

Individuals emailing clinicians in 2013, % (95% Cl)

Individuals emailing cliniciansin 2018, % (95% Cl) P value

Age (years)

Sex

18-44
45-64
65+

Male

Female

Education

Lessthan a high school

diploma

High school diplomaor

equivalent

Some college, no de-
gree

Associate's degree

Bachelor’s degree

Graduate or profession-

al degree

Hispanic

Yes

No

Race

Black
Other race

White

Speak English

Not at all
Not well
Well

Very well

Region

Northeast
Midwest
South
West

Health insurance

Uninsured

Medicaid or other pub-

lic payer
Medicare
Military
Private

6.82 (6.25-7.39)
8.81 (8.12-9.50)
5.23 (4.47-6.00)

6.02 (5.47-6.57)
8.33(7.77-8.89)

1.00 (0.65-1.36)

3.26 (2.74-3.79)

6.54 (5.69-7.39)

6.97 (5.92-8.01)
12.87 (11.87-13.86)
17.06 (15.49-18.64)

3.36 (2.78-3.93)
7.91 (7.50-8.31)

4,68 (3.85-5.50)
9.07 (7.71-10.43)
7.45 (7.04-7.86)

0.30 (0.00-0.77)
1.13 (0.58-1.68)
3,51 (2.49-4.54)
8.39 (7.75-9.03)

6.35 (5.57-7.14)
6.05 (5.25-6.84)
5.88 (5.37-6.40)
11.17 (10.29-12.06)

1.91 (1.48-2.34)
3.76 (2.90-4.62)

4.05 (3.32-4.78)
9.06 (6.92-11.19)
9.61 (9.08-10.13)

Saw/spoketo clinician in prior 12 months

15.98 (14.87-17.10)
19.15 (17.97-20.33)
14.21 (13.09-15.32)

14.25 (13.29-15.22)
18.93 (17.83-20.02)

255 (1.84-3.26)

8.66 (7.74-9.58)

15.21 (13.74-16.68)

17.41 (15.72-19.09)
25.18 (23.51-26.86)
33.23 (31.03-35.43)

9.41 (8.00-10.83)
18.09 (17.23-18.95)

11.07 (9.74-12.40)
16.86 (14.17-19.56)
17.56 (16.64-18.48)

0.48 (0.00-1.15)
0.75 (0.16-1.34)
9.48 (7.40-11.55)
18.16 (17.29-19.04)

1559 (13.77-17.42)
16.28 (14.78-17.78)
14.54 (13.28-15.80)
21.10 (18.78-23.42)

471 (3.70-5.73)
7.70 (6.48-8.92)

13.63 (12.14-15.12)
23.03 (18.35-27.72)
20.54 (19.50-21.57)

<.001

<.001

<.001

<.001

<.001

.67

.35

<.001

<.001
<.001

<.001

<.001
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Characteristics

Individuals emailing cliniciansin 2013, % (95% Cl)

Individualsemailing cliniciansin 2018, % (95% Cl) P value

Physician 8.81(8.36-9.27)

Nonphysician clinician  4.85 (3.65-6.04)

None 1.54 (1.1-1.98)
Internet use

Yes 9.38(8.93-9.84)

No 0.44 (0.23-0.65)

20.01 (19.03-20.99)
9.23(7.53-10.93)
3.34(2.54-4.14)

<.001
20.09 (19.13-21.04)
1.28 (0.85-1.71)

In 2018, the highest percentage of individuals using email to
communicate with their clinicians lived in the West (21.10%),
saw or spoke with their physician in the preceding 12 months
(20.01%), and were between the ages of 45 and 64 years
(19.96%). Almost twice as many non-Hispanics reported email
communication compared with Hispanics (18.09% vs 9.41%).
Fewer black individuals (11.07%) reported using email to
communicate with their clinicians compared with white
individuals (17.56%).

Table5 lists multivariate analysisresults using NHI S datafrom
2013 through 2018. Individuals with a graduate or professional
degree had greater odds of communi cating with cliniciansusing
email than individual swith less education. The English language
was al so positively associated with email communication, with
individuals who spoke English very well having greater odds
for email communication with clinicians than individuals who
English language skills were less well developed. After
controlling for other variables in the model, we found no
statistical difference between theyoungest individualsand ol dest

https://www.jmir.org/2020/5/e12611

individuals (P=.57), nor between white individuals and those
of other races (P=.73). Black race was associated with reduced
odds of communicating using email (OR 0.83, 95% CI
0.77-0.90). Hispanic individuas had lower odds for
communicating with clinicians using email than non-Hispanic
individuals (OR 0.79, 95% CI 0.73-0.86).

We observed large odds for email use among individuals who
saw or spoke with aphysician (OR 4.81, 95% CI 4.31-5.36) or
nonphysician clinician (OR 2.19, 95% CI 1.89-2.53) in the
preceding year. Uninsured individuals, and those with Medicaid
or other public payers, had lower odds of communicating via
email with clinicians than individuals with private payers;
however, we found no statistical difference between individuals
with private payers and individualswith either military insurance
or Medicare.

Differencesby region mirrored what we observed in theregional
differences from the NAMCS analyses. As expected, internet
use was strongly associated with email communication with
clinicians (OR 11.10, 95% Cl 9.39-13.11).
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Table 5. Adjusted associations between individuals' characteristics and email communication with clinicians based on authors' analysis of National

Center for Health Statistics, National Health Interview Surveys, 2013-2018.

Independent variable OR?(95% Cl) P value
Age (years)
18-44 1.02 (0.95-1.09) .57
45-64 1.24 (1.16-1.32) <.001
65 years and older Referent Referent
Sex
Female 0.80 (0.77-0.84) <.001
Male Referent Referent
Education
Less than a high school diploma 0.18 (0.16-0.21) <.001
High school diplomaor equivaent 0.29 (0.27-0.31) <.001
Some college, no degree 0.43 (0.40-0.47) <.001
Associate's degree 0.46 (0.43-0.50) <.001
Bachelor’s degree 0.71 (0.67-0.76) <.001
Graduate or professiona degree Referent Referent
Hispanic
Yes 0.79 (0.73-0.86) <.001
No Referent Referent
Race
Black 0.83 (0.77-0.90) <.001
Other race 0.98 (0.90-1.08) 73
White Referent Referent
Speak English
Not at all 0.29 (0.17-0.51) <.001
Not well 0.30(0.22-0.41) <.001
Well 0.73 (0.64-0.84) <.001
Very well Referent Referent
Region
Northeast 0.50 (0.45-0.57) <.001
Midwest 0.62 (0.55-0.68) <.001
South 0.58 (0.52-0.64) <.001
West Referent Referent
Health insurance
Uninsured 0.52 (0.46-0.58) <.001
Medicaid or other public payer 0.65 (0.59-0.71) <.001
Medicare 1.01 (0.93-1.09) .88
Military 1.11 (0.97-1.28) 13
Private Referent Referent
Saw/spoketo clinician in prior 12 months
Physician 4.81 (4.31-5.36) <.001
Nonphysician clinician 2.19(1.89-2.53) <.001
None Referent Referent
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Independent variable OR?(95% Cl) P value
Internet use
Yes 11.10 (9.39-13.11) <.001
No Referent Referent
Survey year
2013 0.43(0.39-0.48) <.001
2014 0.42 (0.39-0.46) <.001
2015 0.63 (0.59-0.69) <.001
2016 0.74 (0.69-0.79) <.001
2017 0.86 (0.80-0.92) <.001
2018 Referent Referent
80R: odds ratio.
Discussion toinfluence patients’ messaging behaviors[14,43]. Our findings

Principal Findings

This research leverages data from two large nationaly
representative surveys to provide longitudinal prevalence rates
for the use of, and access to, email to communicate with
clinicians. Between 2013 and 2016, we observed a statistically
significant increasein ambulatory medical care visits conducted
by physicians who used secure messaging, such that by 2016,
two-thirds of all visits were administered by physicians who
used secure messaging. We observed significant positive
associations between certified health 1T use and secure

messaging use.

The strong association of secure messaging use with certified
health IT may be attributed to the requirements of the
meaningful use program, and its subsequent replacement
program (MACRA), for eligible providers to report on secure
messaging use. Because it takes time to implement workflows
to support IT changes, the increase between 2013 and 2014
demonstrated in this study may be associated with physicians
increasing their access and use of secure messaging in
anticipation of the stage 2 requirements. Moreover, visits
conducted by physicians without certified health IT had lower
odds of having secure messaging functionality. Although our
data do not provide a cause-and-effect answer, the timing and
degree of the increases give credence to the idea that much of
the uptake by physicians was due to meaningful use and
MACRA. Because secure messaging has shown to be positively
associated with patient health outcomes [35-42], driving
physicians’ behavior through similar programs and regulations
may be important for policy makers to consider as they seek
ways to increase patient engagement and promote improved
health outcomes.

In contrast to the two-thirds ambulatory medical carevisitswith
secure messaging access in 2016, 2 years later in 2018, only
17% of US residents reported communicating with their
clinicians using email. Individuals who saw or spoke with a
physician in the preceding year had greater odds of
communicating via email with a clinician during that time
period. Clinicians secure messaging use has been demonstrated

https://www.jmir.org/2020/5/e12611

demonstrate that most physicians have secure messaging
capabilities, but patients were not taking advantage to
communicate using that modality with thisclinic staff. It seems
that access to secure messaging functionality alone may be
insufficient to change behaviors.

Many patients expressed intention to send messages to their
cliniciansif given the opportunity [5,33]. In addition, patients
seemed receptive to receiving and reading the messages sent to
them: the vast magjority of messages sent to patients were read
within 3 days, and fewer than 5% of messages were not read
within 3 weeks [12]. Therefore, there may be a need for
physicians to encourage patients to use the secure messaging
forum to communicate to if we wish to see an increase in
patients' use of secure messaging.

Thereis moderate supporting evidence of associations between
message use and selected patient outcomes (eg, glucose levels
in patientswith diabetes), and some evidencefor other outcomes
(eg, diastolic and systolic blood pressure among patients with
hypertension) [44]. We observed significant differencesin email
communication by individuals based on education, race,
ethnicity, and insurance status, with patients with lower levels
of education, black patients, those with Medicaid or other public
payers, and uninsured patients having reduced odds for secure
messaging use. Such differencesin the use of acommunication
modality that might have positive impacts on health
outcomes—which permits patients to communicate with clinic
staff at their convenience and can increase satisfaction and
improve understanding of their condition [6,45]—may further
exacerbate health disparities if not addressed.

The discrepancies in the proportion of ambulatory care visits
associated with access to and use of secure messaging use by
practice size and ownership may be due to limited staffing
resources of solo and physician-owned practices. Clinical
responsesto pati ent-generated messageswere frequently triaged
through a clinical response team that might include nurses
(registered, licensed practical, or advanced practice), physician
assistants, pharmacists, and physicians [46-48]. Effective
workflow design may becritical to gaining acceptance of secure
messaging among clinical teams because workflowsfacilitating
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this team-based approach to response may be complicated and
confusing [48]. Development of strategies and resources that
are effective for lesswell-resourced physician practices may be
critical to promoting secure messaging use among patients.

Limitations

The NHIS question asked about individuals' email exchange
with clinicians and did not specificaly mention secure
messaging. Therefore, it is possible that the estimates provided
in this study may overestimate secure messaging use among
patients. If the NHIS had asked respondents about secure
messaging use, it is likely that many would be unfamiliar with
the phrase and may not have responded accurately, resulting in
underestimation of messaging use. Most email communication
isfacilitated through patient portals as secure messages, so the
estimates presented in this paper around email exchange are
likely to be a close approximation of the use of secure
messaging.

Not surprisingly, individualswho saw or spoke with aphysician
intheyear preceding the survey had four times greater odds for
using email to communicate with their clinicians than
individuals who did not have an interaction with a clinician
during that time. From these data, it is not clear if the email
communication precipitated the clinical encounter or viceversa.
There is no way to determine causality with cross-sectional
surveys such as NHIS and NAMCS. There was also no
information on whether there was bidirectional exchange using
email (eg, patient wrote to clinician and received a response).
Prior studies on the relationship between secure messaging and
reduced health care utilization were mixed, and it is clear from
these results that further research is warranted to better
understand that relationship [10,11,39,40].

The outcomes of interest and many of theindependent variables
were based on salf-report and therefore subject to recall bias.
NCHS, however, uses validated questions that should reduce
the effect of that bias.

Missing Data

In 2015, the NAMCS' physician response rate was less than
30%, which could lead to anonresponse bias. A detailed analysis
of potential nonresponse bias conducted by NCHS in 2012
found no evidence of honresponse bias based on censusdivision,
metropolitan practice location, and physician specialty [15].
However, NCHS did find evidence that the sample may
overestimate solo practitioners and underestimate in large (11
physicians or greater) and HMO-owned practices. The
differences we observed by practice ownership and size (which
we proxied as solo vs honsolo) were large, so even if there was
abias toward the null based on the nonresponse bias identified
by NCHS, it is likely that the statistical differences would
persist.

Wefound alarger percentage of missing datafor our dependent
variable (19%) in the 2014 NAMCS data compared with that
in other years, which ranged between 2% and 3%. Thereisno
information in the NAMCS documentation about this gap. It
doesraise aconcern about the viahility of the estimatesfor that
survey year, and those data should be viewed with caution. The
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missing dataratesfor all other variables acrossthe surveyswere
less than 5% (see Multimedia Appendix 2).

In contrast, the response rates for the NHIS were acceptable,
with ahousehold response rate ranging between 64% and 76%,
and asampled adult responserate of approximately around 80%.
The NCHS conducts the survey in-person and uses flash cards
to aid in the understanding of the questions. The random
selection of the adult for that questionnaire is weighted toward
blacks, Asians, and adults older than 65 years to ensure
sufficient sample for those populations.

We found a50% missing rate for the English language variable
for 2013. Here again, survey documentation provided no
indication about why there was such a difference in missing
ratesfor 2013 (all subsequent years had less than 1% missing),
but those data should be viewed with caution. Similarly, 8% of
individuals had missing data for the internet use variable in
2015. All other NHIS variables had missing rates bel ow 5%.

Comparison With Prior Work

The overall percentage of amost 17% using email to
communicate with their cliniciansislower than what would be
expected, given the findings from other studies that indicated
that many patients expressed intention to send messagesto their
clinicians if given the opportunity [5,13,33]. These data use a
cross-section of US residents, which includes both healthy and
sick individuals. In other studies, patients currently receiving
clinical treatment reported few barriers to use, including
challenges in accessing the patient portal to send or receive a
message, doubts about the reliability of the messaging function
or prior bad experiences, concern about imposing on clinicians
time, and perceived resistance to use of messaging among
clinical staff [3,49,50]. In addition, studies identified clinician
behavior as asignificant driver of secure messaging use among
patients [14,43]. For example, patients were more likely to
initiate their own messagesif their clinicians responded quickly,
had a higher overall response rate, or initiated their own
messages [14]. Our analyses found no difference in access to
the capability by physician specialty, even though prior research
found most patients sent messages to their primary care
clinicians [6]. Therefore, to promote adoption of email
communication among patients, it may be important for
clinicians to promote and advocate for its use.

Our findings of the characteristics associated with patients
self-reported communication with clinicians were largely
consistent with other research conducted at single sitesor within
large integrated delivery networks. Our study isthefirst to use
alarge, nationally representative sample asis available through
the NHIS. Consistent with a number of studies [5,13,51,52],
we found higher education to be positively associated with
secure messaging use. Similar to our findings as well, several
studies found privately insured patients were more likely to use
secure messaging [13,36,41]. Only one study examined
associations with primary language and secure messaging use
[33], and their findings were also consistent with our findings
on English language familiarity. Similar to our findings, most
studies that examined the association by race found that white
patients had higher rates of secure messaging use than other
races [5,36,41,45,53-55].
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After controlling for other characteristics in our multivariate
models, we found that women had reduced odds of using email
to communicate with clinicians. Thisisin contrast to anumber
of studiesthat found the reverse [5,13,36,41,45,53,55,56]. Our
unadjusted numbers showed a higher percentage of female
patients reporting email communication with clinicians than
males; it was only after adjusting for other sociodemographic
factorsthat we found the reduced odds. The difference between
our research and those studies is that our adjusted analyses
controlled for education, health insurance, and the English
language.

Conclusions

Aligning analyses of the NHIS and NAMCS presents a unique
opportunity to understand patients' potential access to and use
of secure messaging over time. These analysesare novel because
prior studies were based on data from individual health care
organizations or integrated delivery networks, or used smaller
national survey data that asked about email and internet
communication with clinicians. There are no published data
that compare secure messaging by practice ownership and size.
This is the first study to use a large nationally representative
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determinants of health and email exchange between patients
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in access, more direct and focused communication between
patients and clinic staff, improved efficiency including
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of secure messaging among patients based on social and
demographic characteristics, and that secure messaging use by
patientsis not increasing as the functionality is made available
through office visits. Devel oping a better understanding of who
is using secure messaging, and whether and how clinicians are
encouraging that use, may permit better targeting of secure
messaging interventions that encourage secure messaging
adoption and use.

DG conducted all analysis and wrote and edited all manuscript drafts. HC guided the conceptual development of the research,
assisted with analysis, and edited the manuscript. DG's ffiliation with The MITRE Corporation is provided for identification
purposes only and is not intended to convey or imply MITRE's concurrence with, or support for, the positions, opinions, or
viewpoints expressed by the author.

Conflicts of Interest
None declared.

Multimedia Appendix 1

Selected National Health Interview Survey and National Ambulatory Medical Care Survey questions and responses included in
analyses: lists the survey questions and response options included in the analyses.
[DOCX File, 25 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Percentage of missing data by survey, variable, and year: provides 2 tables—1 for each survey—with the missing data rates by
variable and year for all dependent and independent variables used in the analyses.
[DOCX File, 22 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Prevalence (95% Cl) of secure message use by physicians conducting ambulatory care medical visits. Table of the percentages
(with 95% CI) of ambulatory medical care visits conducted by a physician who used secure messaging in 2013 and 2016, plus
the P value to indicate statistical difference between the years.

[DOCX File, 22 KB-Multimedia Appendix 3]

References

1.  Ingtitute of Medicine, Committee on Quality of Health Carein America. Crossing the Quality Chasm: A New Health System
for the 21st Century. Washington, DC: National Academies Press (US); 2001.

2. Centersfor Medicare and Medicaid Services, Department of Health and Human Services. US Government Publishing
Office. 2012. Federal Register: Part 11 - Department of Health and Human Services URL : https://www.gpo.gov/fdsys/pka/
FR-2012-09-04/pdf/2012-21050.pdf [accessed 2018-03-02]

https://www.jmir.org/2020/5/e12611 JMed Internet Res 2020 | vol. 22 | iss. 5 | 12611 | p. 14

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v22i5e12611_app1.docx&filename=f2f01adb9918297c292895663f2f0f4b.docx
https://jmir.org/api/download?alt_name=jmir_v22i5e12611_app1.docx&filename=f2f01adb9918297c292895663f2f0f4b.docx
https://jmir.org/api/download?alt_name=jmir_v22i5e12611_app2.docx&filename=a6135268b8e810d573df0c4805f42970.docx
https://jmir.org/api/download?alt_name=jmir_v22i5e12611_app2.docx&filename=a6135268b8e810d573df0c4805f42970.docx
https://jmir.org/api/download?alt_name=jmir_v22i5e12611_app3.docx&filename=487313777d4a8b1ca9366247dca3571f.docx
https://jmir.org/api/download?alt_name=jmir_v22i5e12611_app3.docx&filename=487313777d4a8b1ca9366247dca3571f.docx
https://www.gpo.gov/fdsys/pkg/FR-2012-09-04/pdf/2012-21050.pdf
https://www.gpo.gov/fdsys/pkg/FR-2012-09-04/pdf/2012-21050.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Heisey-Grove & Carretta

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Wade-Vuturo AE, Mayberry LS, Osborn CY. Secure messaging and diabetes management: experiences and perspectives
of patient portal users. JAm Med Inform Assoc 2013 May 1;20(3):519-525 [FREE Full text] [doi:
10.1136/amiajnl-2012-001253] [Medline: 23242764]

Nazi KM. The personal health record paradox: health care professionals’ perspectives and the information ecology of
personal health record systemsin organizational and clinical settings. JMed Internet Res 2013 Apr 4;15(4):e70 [FREE
Full text] [doi: 10.2196/jmir.2443] [Medline: 23557596]

Haun JN, Patel NR, Lind JD, Antinori N. Large-scale survey findingsinform patients experiencesin using secure messaging
to engage in patient-provider communication and self-care management: A quantitative assessment. J Med Internet Res
2015 Dec 21;17(12):€282 [FREE Full text] [doi: 10.2196/jmir.5152] [Medline: 26690761]

Crotty BH, Tamrat Y, Mostaghimi A, Safran C, Landon BE. Patient-to-physician messaging: volume nearly tripled as more
patients joined system, but per capitarate plateaued. Health Aff (Millwood) 2014 Oct;33(10):1817-1822 [EREE Full text]
[doi: 10.1377/hithaff.2013.1145] [Medline: 25288428]

Anand SG, Feldman MJ, Geller DS, Bisbee A, Bauchner H. A content analysis of e-mail communication between primary
care providers and parents. Pediatrics 2005 May;115(5):1283-1288. [doi: 10.1542/peds.2004-1297] [Medline: 15867036]
Heisey-Grove D, Patel V, Searcy T. Health IT. 2015 Oct. Physician Electronic Exchange of Patient Health Information,
2014 URL: https.//dashboard.heal thit.gov/eval uations/data- brief s/physi cian-€l ectroni c-exchange-patient-heal th-informeation.
php [accessed 2018-10-23] [WebCite Cache ID 730WI10390]

Henry J, Pylypchuk Y, Patel V. Health I T. 2016 Sep. Electronic Capabilitiesfor Patient Engagement among US Non-Federal
Acute Care Hospitals: 2012-2015 URL : https://dashboard.healthit.gov/eval uations/data-briefs/

hospital s-pati ent-engagement-el ectroni c-capabilities-2015.php [accessed 2018-10-23] [WebCite Cache D 730Wn2jQJ]
LissDT, Reid RJ, Grembowski D, Rutter CM, Ross TR, Fishman PA. Changesin office visit use associated with electronic
messaging and telephone encounters among patients with diabetesin the PCMH. Ann Fam Med 2014 Jul;12(4):338-343
[FREE Full text] [doi: 10.1370/afm.1642] [Medline: 25024242]

Shimada SL, Hogan TR, Rao SR, Allison JJ, Quill AL, Feng H, et al. Patient-provider secure messaging in VA: variations
in adoption and association with urgent care utilization. Med Care 2013 Mar;51(3 Suppl 1):S21-S28. [doi:
10.1097/MLR.0b013e3182780917] [Medline: 23407007]

Crotty B, Mostaghimi A, O'Brien J, Bajracharya A, Safran C, Landon B. Prevalence and risk profile of unread messages
to patients in a patient web portal. Appl Clin Inform 2015;6(2):375-382 [FREE Full text] [doi:
10.4338/ACI-2015-01-CR-0006] [Medline: 26171082]

Tarver WL, Menser T, Hesse BW, Johnson TJ, Beckjord E, Ford EW, et al. Growth dynamics of patient-provider internet
communication: Trend analysis using the Health Information National Trends Survey (2003 to 2013). J Med Internet Res
2018 Mar 29;20(3):e109 [FREE Full text] [doi: 10.2196/jmir.7851] [Medline: 29599107]

Wolcott V, Agarwal R, Nelson DA. |s provider secure messaging associated with patient messaging behavior? Evidence
fromthe USarmy. JMed Internet Res 2017 Apr 6;19(4):e103 [FREE Full text] [doi: 10.2196/jmir.6804] [Medline; 28385681]
National Center for Health Statistics. Centers for Disease Control and Prevention. 2015. 2015 NAMCS Micro-Data File
Documentation URL: ftp://ftp.cdc.gov/pub/Health_Statistic¥NCHS/Dataset Documentati on/NAM CS/doc2015.pdf [accessed
2018-10-21] [WebCite Cache ID 73Kh6laTL]

National Center for Health Statistics. Centers for Disease Control and Prevention. 2014. 2014 NAMCS Micro-Data File
Documentation URL: ftp://ftp.cdc.gov/pub/Health_Statistic¥NCHS/Dataset Documentati on/NAM CS/doc2014.pdf [accessed
2018-10-21] [WebCite Cache ID 73KjebRPS]

National Center for Health Statistics. Centers for Disease Control and Prevention. 2011. 2011 NAMCS Micro-Data File
Documentation URL: ftp://ftp.cdc.gov/pub/Health_Statistic¥NCHS/Dataset Documentati on/NAM CS/doc2011. pdf [accessed
2018-10-21] [WebCite Cache |ID 73KkRzzPY]

National Center for Health Statistics. Centers for Disease Control and Prevention. 2013. 2013 NAMCS Micro-Data File
Documentation URL: ftp://ftp.cdc.gov/pub/Health_Statistic¥NCHS/Dataset Documentati on/NAM CS/doc2013.pdf [accessed
2018-10-21] [WebCite Cache ID 73KjpXDhV]

National Center for Health Statistics. Centers for Disease Control and Prevention. 2012. 2012 NAMCS Micro-Data File
Documentation URL: ftp://ftp.cdc.gov/pub/Health_Statistic¥NCHS/Dataset Documentati on/NAM CS/doc2012.pdf [accessed
2018-10-21] [WebCite Cache ID 73KKEWwI6]

National Center for Health Statistics. Centers for Disease Control and Prevention. About the Ambulatory Health Care
Surveys URL : https://www.cdc.gov/nchs/ahcd/about_ahcd.htm [accessed 2018-10-21] [WebCite Cache ID 73Khg148H]
National Center for Health Statistics. Centers for Disease Control and Prevention. 2016. 2016 NAMCS Micro-Data File
Documentation URL: ftp://ftp.cdc.gov/pub/Health_Statistic¥NCHS/Dataset Documentati on/NAM CS/doc2016.pdf [accessed
2019-12-29]

National Center for Health Statistics. Centers for Disease Control and Prevention. 2017. 2016 National Health Interview
Survey (NHIS) Survey Description URL: ftp:/ftp.cdc.gov/pub/Health_Statistics NCHS/Dataset_Documentation/NHIS/
2016/srvydesc.pdf [accessed 2018-10-24] [WebCite Cache ID 730X Tzial ]

https://www.jmir.org/2020/5/e12611 JMed Internet Res 2020 | vol. 22 | iss. 5 | 12611 | p. 15

RenderX

(page number not for citation purposes)


http://europepmc.org/abstract/MED/23242764
http://dx.doi.org/10.1136/amiajnl-2012-001253
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23242764&dopt=Abstract
https://www.jmir.org/2013/4/e70/
https://www.jmir.org/2013/4/e70/
http://dx.doi.org/10.2196/jmir.2443
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23557596&dopt=Abstract
https://www.jmir.org/2015/12/e282/
http://dx.doi.org/10.2196/jmir.5152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26690761&dopt=Abstract
http://europepmc.org/abstract/MED/25288428
http://dx.doi.org/10.1377/hlthaff.2013.1145
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25288428&dopt=Abstract
http://dx.doi.org/10.1542/peds.2004-1297
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15867036&dopt=Abstract
https://dashboard.healthit.gov/evaluations/data-briefs/physician-electronic-exchange-patient-health-information.php
https://dashboard.healthit.gov/evaluations/data-briefs/physician-electronic-exchange-patient-health-information.php
http://www.webcitation.org/

                                            73OWIo390
https://dashboard.healthit.gov/evaluations/data-briefs/hospitals-patient-engagement-electronic-capabilities-2015.php
https://dashboard.healthit.gov/evaluations/data-briefs/hospitals-patient-engagement-electronic-capabilities-2015.php
http://www.webcitation.org/

                                            73OWn2jQJ
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=25024242
http://dx.doi.org/10.1370/afm.1642
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25024242&dopt=Abstract
http://dx.doi.org/10.1097/MLR.0b013e3182780917
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23407007&dopt=Abstract
http://europepmc.org/abstract/MED/26171082
http://dx.doi.org/10.4338/ACI-2015-01-CR-0006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26171082&dopt=Abstract
https://www.jmir.org/2018/3/e109/
http://dx.doi.org/10.2196/jmir.7851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29599107&dopt=Abstract
https://www.jmir.org/2017/4/e103/
http://dx.doi.org/10.2196/jmir.6804
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28385681&dopt=Abstract
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NAMCS/doc2015.pdf
http://www.webcitation.org/

                                            73Kh6laTL
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NAMCS/doc2014.pdf
http://www.webcitation.org/

                                            73KjebRPS
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NAMCS/doc2011.pdf
http://www.webcitation.org/

                                            73KkRzzPY
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NAMCS/doc2013.pdf
http://www.webcitation.org/

                                            73KjpXDhV
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NAMCS/doc2012.pdf
http://www.webcitation.org/

                                            73KkEWwl6
https://www.cdc.gov/nchs/ahcd/about_ahcd.htm
http://www.webcitation.org/

                                            73Khg148H
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NAMCS/doc2016.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2016/srvydesc.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2016/srvydesc.pdf
http://www.webcitation.org/

                                            73OXTziaL
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Heisey-Grove & Carretta

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

National Center for Health Statistics. Centers for Disease Control and Prevention. NHIS Data, Questionnaires and Related
Documentation URL: https://www.cdc.gov/nchs/nhis/data-questionnai res-documentation.htm [accessed 2018-10-24]
[WebCite Cache ID 730Y XDPFB]

National Center for Health Statistics. Centers for Disease Control and Prevention. 2016. 2015 National Health Interview
Survey (NHIS) Survey Description URL: ftp://ftp.cdc.gov/pub/Health Statistics’ NCHS/Dataset Documentation/NHIS/
2015/srvydesc.pdf [accessed 2018-03-02]

National Center for Health Statistics. Centers for Disease Control and Prevention. 2015. 2014 National Health Interview
Survey (NHIS) Survey Description URL: ftp://ftp.cdc.gov/pub/Health Statistics’ NCHS/Dataset Documentation/NHIS/
2014/srvydesc.pdf [accessed 2018-03-02]

National Center for Health Statistics. Centers for Disease Control and Prevention. 2014. 2013 National Health Interview
Survey (NHIS) Survey Description URL: ftp://ftp.cdc.gov/pub/Health Statistics’ NCHS/Dataset Documentation/NHIS/
2013/srvydesc.pdf [accessed 2018-03-02]

National Center for Health Statistics. Centers for Disease Control and Prevention. 2013. 2012 National Health Interview
Survey (NHIS) Survey Description URL: ftp://ftp.cdc.gov/pub/Health Statistics’ NCHS/Dataset Documentation/NHIS/
2012/srvydesc.pdf [accessed 2018-03-02]

National Center for Health Statistics. Centers for Disease Control and Prevention. 2012. 2011 National Health Interview
Survey (NHIS) Survey Description URL: ftp://ftp.cdc.gov/pub/Health Statistics’ NCHS/Dataset Documentation/NHIS/
2011/srvydesc.pdf [accessed 2018-03-02]

National Center for Health Statistics. Centers for Disease Control and Prevention. 2018. 2017 National Health Interview
Survey (NHIS) Survey Description URL: ftp://ftp.cdc.gov/pub/Health Statistics’ NCHS/Dataset Documentation/NHIS/
2017/srvydesc.pdf [accessed 2018-10-24] [WebCite Cache ID 730X Tzial ]

National Center for Health Statistics. Centers for Disease Control and Prevention. 2019. 2018 National Health Interview
Survey (NHIS) Survey Description URL: ftp://ftp.cdc.gov/pub/Health Statistics’ NCHS/Dataset Documentation/NHIS/
2018/srvydesc.pdf [accessed 2019-12-29]

Street RL, Makoul G, AroraNK, Epstein RM. How does communication heal ? Pathways linking clinician-patient
communication to health outcomes. Patient Educ Couns 2009 Mar; 74(3):295-301. [doi: 10.1016/j.pec.2008.11.015] [Medline:
19150199]

Mishel MH. Uncertainty in illness. Image J Nurs Sch 1988;20(4):225-232. [doi: 10.1111/j.1547-5069.1988.tb00082.X]
[Medline: 3203947]

Schickedanz A, Huang D, Lopez A, Cheung E, Lyles CR, Bodenheimer T, et al. Access, interest, and attitudes toward
electronic communication for health care among patientsin the medical safety net. JGen Intern Med 2013 Jul;28(7):914-920
[FREE Full text] [doi: 10.1007/s11606-012-2329-5] [Medline: 23423453]

Epstein RM, Street RL. Division of Cancer Control and Population Sciences. Bethesda, MD: National Cancer Institute;
2007. Patient-Centered Communication in Cancer Care: Promoting Healing and Reducing Suffering URL: https:/
/cancercontrol .cancer.gov/brp/docs/pcc_monograph.pdf [accessed 2018-11-27]

Zhou Y'Y, Kanter MH, Wang JJ, Garrido T. Improved quality at Kaiser Permanente through e-mail between physicians
and patients. Health Aff (Millwood) 2010 Jul;29(7):1370-1375. [doi: 10.1377/hlthaff.2010.0048] [Medline: 20606190]
Price-Haywood E, Luo Q, Monlezun D. Dose effect of patient-care team communication via secure portal messaging on
glucose and blood pressure control. JAm Med Inform Assoc 2018 Jun 1;25(6):702-708. [doi: 10.1093/jamia/ocx161]
[Medline: 29444256]

Bredfeldt CE, Compton-Phillips AL, Snyder MH. Effects of between visit physician-patient communication on Diabetes
Recognition Program scores. Int JQual Health Care 2011 Dec;23(6):664-673. [doi: 10.1093/intghc/mzr061] [Medline:
21937586]

Schneider M, Howard K. Using technology to enhance discharge teaching and improve coping for patients after stroke. J
Neurosci Nurs 2017 Jun;49(3):152-156. [doi: 10.1097/JNN.0000000000000275] [Medline: 28346312]

HarrisLT, Haneuse SJ, Martin DP, Ralston JD. Diabetes quality of care and outpatient utilization associated with electronic
patient-provider messaging: a cross-sectional analysis. Diabetes Care 2009 Jul;32(7):1182-1187 [FREE Full text] [doi:
10.2337/dc08-1771] [Medline: 19366959]

Harris LT, Koepsell TD, Haneuse SJ, Martin DP, Ralston JD. Glycemic control associated with secure patient-provider
messaging within a shared electronic medical record: alongitudinal analysis. Diabetes Care 2013 Sep;36(9):2726-2733
[FREE Full text] [doi: 10.2337/dc12-2003] [Medline: 23628618]

Shimada SL, Allison JJ, Rosen AK, Feng H, Houston TK. Sustained use of patient portal features and improvementsin
diabetes physiological measures. JMed Internet Res 2016 Jul 1;18(7):e179 [FREE Full text] [doi: 10.2196/[mir.5663]
[Medline: 27369696]

Chung AE, Sandler RS, Long MD, Ahrens S, Burris JL, Martin CF, et al. Harnessing person-generated health data to
accel erate patient-centered outcomes research: the Crohn's and Colitis Foundation of America PCORnet Patient Powered
Research Network (CCFA Partners). JAm Med Inform Assoc 2016 May;23(3):485-490 [FREE Full text] [doi:
10.1093/jamia/ocv191] [Medline: 26911821]

https://www.jmir.org/2020/5/e12611 JMed Internet Res 2020 | vol. 22 | iss. 5 | 12611 | p. 16

(page number not for citation purposes)


https://www.cdc.gov/nchs/nhis/data-questionnaires-documentation.htm
http://www.webcitation.org/

                                            73OYXDPFB
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2015/srvydesc.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2015/srvydesc.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2014/srvydesc.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2014/srvydesc.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2013/srvydesc.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2013/srvydesc.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2012/srvydesc.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2012/srvydesc.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2011/srvydesc.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2011/srvydesc.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2017/srvydesc.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2017/srvydesc.pdf
http://www.webcitation.org/

                                            73OXTziaL
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2018/srvydesc.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2018/srvydesc.pdf
http://dx.doi.org/10.1016/j.pec.2008.11.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19150199&dopt=Abstract
http://dx.doi.org/10.1111/j.1547-5069.1988.tb00082.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3203947&dopt=Abstract
http://europepmc.org/abstract/MED/23423453
http://dx.doi.org/10.1007/s11606-012-2329-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23423453&dopt=Abstract
https://cancercontrol.cancer.gov/brp/docs/pcc_monograph.pdf
https://cancercontrol.cancer.gov/brp/docs/pcc_monograph.pdf
http://dx.doi.org/10.1377/hlthaff.2010.0048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20606190&dopt=Abstract
http://dx.doi.org/10.1093/jamia/ocx161
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29444256&dopt=Abstract
http://dx.doi.org/10.1093/intqhc/mzr061
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21937586&dopt=Abstract
http://dx.doi.org/10.1097/JNN.0000000000000275
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28346312&dopt=Abstract
http://europepmc.org/abstract/MED/19366959
http://dx.doi.org/10.2337/dc08-1771
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19366959&dopt=Abstract
http://europepmc.org/abstract/MED/23628618
http://dx.doi.org/10.2337/dc12-2003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23628618&dopt=Abstract
https://www.jmir.org/2016/7/e179/
http://dx.doi.org/10.2196/jmir.5663
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27369696&dopt=Abstract
http://europepmc.org/abstract/MED/26911821
http://dx.doi.org/10.1093/jamia/ocv191
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26911821&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Heisey-Grove & Carretta

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

Alpert M, Markham MJ, Bjarnadottir RI, Bylund CL. Twenty-first century bedside manner: Exploring patient-centered
communication in secure messaging with cancer patients. JCancer Educ 2019 Jul 24:-. [doi: 10.1007/s13187-019-01592-5]
[Medline: 31342283]

Goldzweig CL, Orshansky G, Paige NM, Towfigh AA, Haggstrom DA, Miake-Lyel, et a. Systematic Review: Secure
Messaging Between Providers and Patients, and Patients' Access to Their Own Medical Record: Evidence on Health
Outcomes, Satisfaction, Efficiency and Attitudes. Washington (DC): Department of Veterans Affairs (US); 2012.

North F, Crane SJ, Stroebel RJ, Cha SS, Edell ES, Tulledge-Scheitel SM. Patient-generated secure messages and eVisits
on apatient portal: are patients at risk? JAm Med Inform Assoc 2013;20(6):1143-1149 [FREE Full text] [doi:
10.1136/amiajnl-2012-001208] [Medline: 23703826]

Heyworth L, Clark J, Marcello TB, Paquin AM, Stewart M, Archambeault C, et al. Aligning medication reconciliation and
secure messaging: qualitative study of primary care providers perspectives. J Med Internet Res 2013 Dec 2;15(12):e264
[FREE Full text] [doi: 10.2196/jmir.2793] [Medline: 24297865]

Ozkaynak M, Johnson S, Shimada S, Petrakis BA, Tulu B, Archambeault C, et a. Examining the multi-level fit between
work and technol ogy in a secure messaging implementation. AMIA Annu Symp Proc 2014;2014:954-962 [ FREE Full text]
[Medline: 25954403]

Wooldridge AR, Carayon P, Hoonakker P, Musa A, Bain P. Technol ogy-mediated communication between patients and
primary care clinicians and staff. Proc Hum Factors Ergon Soc Annu Meet 2016;60(1):556-560. [doi:
10.1177/1541931213601128]

Haun JN, Lind JD, Shimada SL, Martin TL, Gosline RM, Antinori N, et al. Evaluating user experiences of the secure
messaging tool on the Veterans Affairs patient portal system. JMed Internet Res 2014 Mar 6;16(3):e75 [FREE Full text]
[doi: 10.2196/jmir.2976] [Medline: 24610454]

LamR, LinVS, Senelick WS, Tran HP, Moore AA, Koretz B. Older adult consumers' attitudes and preferences on electronic
patient-physician messaging. Am JManag Care 2013 Nov;19(10 Spec No):eSP7-eS11 [FREE Full text] [Medline: 24511886]
White CB, Moyer CA, Stern DT, Katz SJ. A content analysis of e-mail communi cation between patientsand their providers:
patients get the message. JAm Med Inform Assoc 2004;11(4):260-267 [FREE Full text] [doi: 10.1197/jamia.M1445]
[Medline: 15064295]

Graetz |1, Gordon N, Fung V, Hamity C, Reed ME. Thedigital divide and patient portals: internet access explained differences
in patient portal use for secure messaging by age, race, and income. Med Care 2016 Aug;54(8):772-779. [doi:

10.1097/M L R.0000000000000560] [Medline: 27314262]

Cronin RM, Davis SE, Shenson JA, Chen Q, Rosenbloom ST, Jackson GP. Growth of secure messaging through a patient
portal asaform of outpatient interaction across clinical specialties. Appl Clin Inform 2015;6(2):288-304 [EREE Full text]
[doi: 10.4338/ACI-2014-12-RA-0117] [Medline: 26171076]

Masterman M, Cronin RM, Davis SE, Shenson JA, Jackson GP. Adoption of secure messaging in a patient portal across
pediatric speciaties. AMIA Annu Symp Proc 2016;2016:1930-1939 [FREE Full text] [Medline: 28269952]

Chung S, Panattoni L, Chi J, Palaniappan L. Can secure patient-provider messaging improve diabetes care? Diabetes Care
2017 Oct;40(10):1342-1348. [doi: 10.2337/dc17-0140] [Medline: 28807977)

Reed M, Graetz |, Gordon N, Fung V. Patient-initiated e-mails to providers: associations with out-of-pocket visit costs,
and impact on care-seeking and health. Am J Manag Care 2015 Dec 1;21(12):e632-e639 [FREE Full text] [Medline:
26760425]

Abbreviations

EHR: electronic health record

HMO: Health Maintenance Organization

IOM: Institute of Medicine

IT: information technology

MACRA: Medicare Access and CHIP Reauthorization Act of 2015
NAMCS: National Ambulatory Medical Care Survey

NCHS: National Center for Health Statistics

NHIS: National Health Interview Survey

https://www.jmir.org/2020/5/e12611 JMed Internet Res 2020 | vol. 22 | iss. 5 | 12611 | p. 17

(page number not for citation purposes)


http://dx.doi.org/10.1007/s13187-019-01592-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31342283&dopt=Abstract
http://europepmc.org/abstract/MED/23703826
http://dx.doi.org/10.1136/amiajnl-2012-001208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23703826&dopt=Abstract
https://www.jmir.org/2013/12/e264/
http://dx.doi.org/10.2196/jmir.2793
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24297865&dopt=Abstract
http://europepmc.org/abstract/MED/25954403
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25954403&dopt=Abstract
http://dx.doi.org/10.1177/1541931213601128
https://www.jmir.org/2014/3/e75/
http://dx.doi.org/10.2196/jmir.2976
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24610454&dopt=Abstract
https://www.ajmc.com/pubMed.php?pii=85257
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24511886&dopt=Abstract
http://europepmc.org/abstract/MED/15064295
http://dx.doi.org/10.1197/jamia.M1445
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15064295&dopt=Abstract
http://dx.doi.org/10.1097/MLR.0000000000000560
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27314262&dopt=Abstract
http://europepmc.org/abstract/MED/26171076
http://dx.doi.org/10.4338/ACI-2014-12-RA-0117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26171076&dopt=Abstract
http://europepmc.org/abstract/MED/28269952
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28269952&dopt=Abstract
http://dx.doi.org/10.2337/dc17-0140
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28807977&dopt=Abstract
https://www.ajmc.com/pubMed.php?pii=86469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26760425&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Heisey-Grove & Carretta

Edited by G Eysenbach; submitted 25.10.18; peer-reviewed by D Liss, L Mayberry; comments to author 31.03.19; revised version
received 31.12.19; accepted 27.01.20; published 01.05.20

Please cite as:

Heisey-Grove DM, Carretta HJ

Disparities in Secure Messaging Uptake Between Patients and Physicians: Longitudinal Analysis of Two National Cross-Sectional
Surveys

J Med Internet Res 2020;22(5):€12611

URL: https.//mwwww.jmir.org/2020/5/€12611

doi: 10.2196/12611

PMID: 32356775

©Dawn M Heisey-Grove, Henry JCarretta. Originally published in the Journal of Medical Internet Research (http://www.jmir.org),
01.05.2020. 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 origina work, first published in the Journa of Medical Internet Research, is properly cited. The complete bibliographic
information, alink to the original publication on http://www.jmir.org/, as well as this copyright and license information must be
included.

https://www.jmir.org/2020/5/e12611 JMed Internet Res 2020 | vol. 22 | iss. 5 | 12611 | p. 18
(page number not for citation purposes)

RenderX


https://www.jmir.org/2020/5/e12611
http://dx.doi.org/10.2196/12611
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32356775&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

