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Abstract

Background: Despite substantial evidence that the public wants access to Internet-based communication with health care
providers, online patient-provider communication remainsrelatively uncommon, and few studi es have examined sociodemographic
and health-related factors associated with the use of online communication with health care providers at a population level.

Objective:  The aim of the study was to use nationally representative data to report on the prevalence of and changesin use of
online patient-provider communication in 2003 and 2005 and to describe sociodemographic and health-related factors associated
with its use.

Methods: Datafor this study are from two iterations of the Health Information National Trends Survey (HINTS 2003, HINTS
2005). In both years, respondents were asked whether they had ever used email or the Internet to communicate with a doctor or
adoctor’s office. Adult Internet usersin 2003 (n = 3982) and 2005 (n = 3244) were included in the present study. Multivariate
logistic regression analysis was conducted to identify predictors for electronic communication with health care providers.

Results:  In 2003, 7% of Internet users had communicated online with an health care provider; this prevalence significantly
increased to 10% in 2005. In multivariate analyses, Internet users with more years of education, who lived in a metro area, who
reported poorer health status or who had a personal history of cancer were more likely to have used online patient-provider
communication.

Conclusions: Despite wide diffusion of the Internet, online patient-provider communication remains uncommon but is slowly
increasing. Policy-level changes are needed to maximize the avail ability and effectiveness of online patient-provider communication
for health care consumers and health care providers. Internet access remains a significant barrier to online patient-provider
communication.
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Introduction

For more than a decade, studies have consistently shown that
some members of the public want access to Internet-based
communication with health care providers, with preference
estimates for online patient-provider communication ranging
from 40% to 83% [1-9]. The Institute of Medicine has
characterized patient-centered care as health care that addresses
patient needs and preferences, and it hasidentified information
technology as crucial to advancing health care quality [10].
There is evidence that online communication with health care
providers promotes health-related quality of life (eg, [11]) and,
further, that health care consumerswould benefit from increased
partnerships between health information technol ogy and health
care providers: health care providers are a more trusted source
of health information than the Internet, but the Internet is the
source most often used by the public to retrieve health
information [12]. Thus, asthe presence of eHealth applications
such as online patient-provider communication grows within
the health care landscape, it is important to examine the
prevalence of Internet-based patient-provider communication
and to identify sociodemographic and health-related factors
associated with its use to ensure that the potential benefits of
online communication with health care providers are available
to all health care consumers.

Despite the penetration of Internet access (an estimated 73% of
American adults are online, 91% of whom use email [13]) and
the growing public endorsement of the Internet as a useful tool
in health-related decision making [14], online patient-provider
communication remains uncommon [15-18]. While
acknowledging potential benefits of online patient-provider
communication (eg, for scheduling appointments [19]), health
care providers have concerns regarding confidentiality,
reimbursement, and workload rel ated to online communication
with patients [20]. In general, preference for online
communication is higher among patients than among health
care providers[21].

In 2003, the National Cancer Institutelaunched thefirst biennial
Health Information National Trends Survey (HINTS) [22,23].
HINTS was designed to capture nationally representative data
on the impact of the cancer information environment and to
specifically assess the public’s use of information technology
for health. Though previous estimates of the online public’suse
of the Internet to communicate with health care providers have
been reported from nationally representative data [15,17,24],
the purpose and design of HINTS alow for a more in-depth
examination of sociodemographic and health-related factorsin
relation to online communication with health care providers
than has been possiblein previousinvestigations. Further, using
cross-sectional iterations of HINTS from 2003 and 2005, we
can examine whether the prevalence of online communication
with health care providers among American Internet users has
changed over time.

http://www.jmir.org/2007/3/e20/

In 2001, an estimated 6% of Internet users had emailed health
care providers [15], up to 7% in 2003 [17]. In this paper, we
provide estimates of Internet-based patient-provider
communication derived from national probability samples of
online American adultsin 2003 and 2005. I n addition, we report
on changes in use of the Internet to communicate with health
care providers over this 2-year period and identify
sociodemographic and health-related factors associated with
online patient-provider communication. Overall, we expect that
the prevalence of online patient-provider communication will
be low, but that use of the Internet to communicate with health
care providers will significantly increase between 2003 and
2005. Further, based on results of previous studies [2,25], we
expect that Internet users with more years of education, who
are of higher socioeconomic status, and who are more engaged
with the health care system will be morelikely to report having
communicated online with an health care provider.

Methods

Data Source

Data for this study are from HINTS 2003 and HINTS 2005,
two iterations of the nationally representative survey designed
to assess theimpact of the cancer information environment and
the public’'s knowledge of, attitudes toward, and behaviors
related to cancer and cancer prevention [26]. Comprehensive
reports on the conceptual framework of HINTS and sample
designs are published elsewhere [22,23].

Datafor HINTS 2003 were collected from October 2002 through
April 2003. Datafor HINTS 2005 were collected from February
through August 2005. The cross-sectional surveys were
administered by trained interviewers to representative samples
of American households drawn from all telephone exchanges
in the United States. Exchanges with high numbers of African
Americans and Hispanicswere oversampled in 2003. One adult
(age 18 or older) was selected from each househol d to participate
in the full survey during a household screening. In 2003,
response rates were 55% at the household screening level (ie,
the initial contact with the household used for sampling
purposes) and 63% at the sampled person interview level (ie,
completion of theinterview by the sampled household member);
in 2005, the respective response rateswere 34% and 61%. Every
sampled adult who completed a questionnaire in HINTS 2003
and HINTS 2005 was assigned a final sampling weight and a
set of 50 replicate sampling weights. These sampling weights
were used for the purpose of computing national ly representative
estimates, to adjust for nonresponse and to reduce the sampling
variance of estimators through utilization of information with
less sampling and nonsampling error than the corresponding
HINTS estimates (eg, estimates obtained through the Current
Population Survey, which has much larger sample sizes than
HINTS).

Complete interviews were conducted with 6369 adults for
HINTS 2003 and with 5394 adults for HINTS 2005. In both
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surveys, only Internet users (n = 3982 in 2003; n = 3244 in
2005) were asked whether they had used email or the Internet
to communicate with a doctor or a doctor’s office in the past
12 months (yes/no). Thus, Internet usersin HINTS 2003 and
2005 served as the study populations for the current
investigation.

Study Variables

As in prior investigations of Internet users’ use of online
patient-provider communication (eg, [15]), sociodemographic
variables included in the present study were age, gender,
education, annual income, race/ethnicity, and metropolitan
statistical area (metro or non-metro county). Previous studies
have also suggested that health-related variables, such as poorer
self-reported health status[2] and having health insurance [25],
are associated with use of online patient-provider
communication. Health-related variablesincluded in the present
study were self-reported health status, possession of health
insurance, and personal cancer history.

Data Analysis

Anayseswere conducted using SAS-callable SUDAAN, version
9.0 [27] to account for the complex survey design of HINTS
and to obtain appropriate standard errors and 95% confidence
intervals (Cls) for point estimates. Responses of “refused” or
“don't know” were counted as missing. Unweighted and
weighted descriptive statistics are presented, and weighted data
wereused inal inferential statistical analyses. Bivariate analyses
(chi-square) estimated changes in the prevalence of online
communication with health care providers between 2003 and
2005 and associations between sociodemographic or
health-related factors with online communication in 2003 and
2005. Three multivariate logistic regression models were used

http://www.jmir.org/2007/3/e20/

Beckjord et a

to estimate the odds of having used online communication with
health care providers. The first used the combined data set of
Internet users from 2003 and 2005 to model changes in use of
online patient-provider communication over this 2-year period.
We then examined sociodemographic and health-related factors
separately in 2003 and 2005 to determine whether study
variables associated with use of online patient-provider
communication were consistent over time. The regression
models used aforced-entry variable selection wherein all study
variables were entered in one step.

Results

Sample Characteristics and Bivariate Analyses

Table 1 displays the sample characteristics of Internet usersin
HINTS 2003 and HINTS 2005 (weighted and unweighted). In
2003, 7% of Internet usersreported communicating onlinewith
an health care provider in the past 12 months, consistent with
previous prevalence estimates of |nternet-based patient-provider
communication in 2003 [17]. In 2005, 10% of Internet users
reported communicating online with an health care provider.
In bivariate analyses, this increase in use of Internet-based
patient-provider communication from 2003 to 2005 was

statistically significant (%, = 9.44; P = .003).

Bivariate associations between study variables and emailing
health care providers are displayed in Table 2. In 2003,
respondents who had communicated online with an health care
provider had significantly more years of education and were
more likely to residein ametro county. In 2005, they were more
likely to be female, had significantly more years of education,
and were more likely to have a personal history of cancer.
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Table 1. Sample characteristics of Internet usersin HINTS 2003 and HINTS 2005

% of HINTS 2003 Internet Users (n=3982) % of HINTS 2005 Internet Users (n = 3244)

Unweighted Weighted Unweighted Weighted
Communicated online with an health care provider 8 7 10 10
in the past 12 months
Age (years)
18-34 32 38 24 38
35-49 37 36 33 33
50-64 23 20 30 21
65-74 6 4 9 5
75 or older 2 2 4 2
Gender
Mae 41 50 36 48
Female 59 50 64 52
Education
Less than high school 4 7 4 5
High school graduate 22 25 19 24
Some college 31 33 32 38
College graduate 44 35 45 33
Annual Income (US $)
< 25000 17 16 12 13
25000 to < 35000 12 11 8 7
35000 to < 50000 18 18 13 12
50000 to < 75000 22 22 22 21
75000 or more 31 33 31 33
Race/Ethnicity
White 73 75 82 77
Hispanic/Latino 8 7 6 8
African American 10 8 7 9
Asian American/Other > 6 6 7
Health Insurance
No 9 11 9 12
Yes 90 89 91 88
Health Status
Excellent/very good/good 84 84 85 84
Fair/poor 15 16 15 16
History of Cancer
Yes 10 8 12 9
No 90 92 88 91
Metropolitan Statistical Area
County in metro area 84 84 81 82
County in non-metro area 16 16 19 18

"Withi n-category cell values that add up to less than 100% reflect missing data due to responses of “refused” or “don’t know.”
TOther includes Pacific Islander, Native Hawaiian, American Indian, Alaska Native, and multiple races mentioned.
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Table 2. Bivariate associations between communicating online with health care providers and study variablesin HINTS 2003 and HINTS 2005

HINTS 2003 HINTS 2005
% Communicated onlinewithan pt % Communicated online with an pt
health care provider ¥ health care provider*
Age (years) 19 .35
18-34 6.4 10.2
35-49 6.8 9.3
50-64 9.3 10.1
64-75 4.6 6.4
75 or older 6.7 7.0
Gender 19 .02
Male 7.6 7.9
Female 6.4 11.2
Education <.001 .049
Less than high school 32 8.3
High school graduate 35 6.6
Some college 7.3 10.1
College graduate 10.3 11.7
Annual Income (US $) .07 A7
< 25000 79 7.6
25000 to < 35000 6.5 9.9
35000 to < 50000 55 7.6
50000 to < 75000 6.5 84
75000 or more 9.2 12.8
Race/Ethnicity .88 34
White 7.3 9.5
Hispanic/Latino 6.4 5.9
African American 6.1 113
Asian American/Other* 7.2 135
Health Insurance 54 27
No 7.3 10.1
Yes 6.3 7.8
Health Status 21 .79
Excellent/very good/good 6.9 9.9
Fair/poor 8.3 9.3
History of Cancer k] .03
Yes 9.4 145
No 6.8 9.1
Metropolitan Statistical Area <.001 a2
County in metro area 75 10.1
County in non-metro area 4.3 7.4

*Weighted percents of Internet users who communicated online with an health care provider in the past 12 months within each study variable category.
TFrom chi-square tests (with degrees of freedom equaling number of categories minus 1).
*Other includes Pacific Islander, Native Hawaiian, American Indian, Alaska Native, and multi ple races mentioned.
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Multivariate Analyses

Our first multivariate logistic regression estimated changes in
the odds of having communicated online with an health care
provider between 2003 and 2005. This analysis was done with
a combined data set of Internet users from HINTS 2003 and
2005 (n = 7134). The year of HINTS administration (2003 or
2005) was included to examine whether the increase in
preval ence of online patient-provider communication remained
significant after adjustment for the study variablesin Table 1
(datanot shown). Consistent with bivariate results, theincrease
in prevalence of online patient-provider communication among
adult Internet users between 2003 and 2005 was significant;
there was a 33% increase in the odds of having communicated
online with an health care provider among respondents in
HINTS 2005 compared to respondentsin HINTS 2003 (OR =
1.33; 95% Cl = 1.04-1.70; P = .03).

Table 3 displays the results of the multivariate analyses by
HINTS year. Consistent with bivariate results, in 2003,
education and metropolitan statistical areawere associated with
use of online patient-provider communication. Specifically,
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Internet users who were college graduates had over three times
the odds of communicating online with an health care provider
compared to those with less than a high school education (OR
= 3.73; 95% CI = 1.10-12.59; P = .03). Those who lived a
non-metro area were less likely to have used online
patient-provider communication compared to Internet users
who resided in metro area counties (OR = 0.62; 95% CI =
0.41-0.95; P = .03). Finally, Internet users who reported “fair”
or “poor” health status had higher odds of communicating online
with an health care provider (OR = 1.46; 95% CI = 1.00-2.04;
P =.05).

For Internet users in 2005, women were more likely to have
communicated online with an health care provider compared
to men (OR = 1.47; 95% CI = 1.00-2.15; P = .05), and cancer
survivorswere morelikely to have used online patient-provider
communication compared to those without a history of cancer
(OR =1.99; 95% CI = 1.27-3.12; P = .002). These results are
consistent with bivariate analyses; however, education was not
associated with online patient-provider communication in the
multivariate model.
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Table 3. Multivariate logistic regressions of having used online patient-provider communication in HINTS 2003 or HINTS 2005

Odds of Communicating Online With an health care provider in the Past 12 Months
HINTS 2003 (n = 3527) HINTS 2005 (n = 2649)

OR (95% Cl) p OR (95% Cl) p
Age (years) 33 .35
18-34 1.00 1.00
35-49 0.82 (0.55-1.23) 33 0.77 (0.44-1.33) 34
50-64 1.14 (0.76-1.70) 53 0.76 (0.41-1.42) 38
65-74 0.57 (0.26-1.23) 15 0.45 (0.18-1.13) .09
75 or older 1.07 (0.30-3.77) 91 0.47 (0.15-1.51) 20
Gender
Male 1.00 1.00
Female 0.75 (0.56-1.02) .07 1.47 (1.00-2.15) .05
Education <.001 .26
Less than high school 1.00 1.00
High school graduate 1.20(0.34-4.31) a7 0.56 (0.16-1.95) .35
Some college 2.44(0.71-8.42) 16 0.93 (0.26-3.35) 91
College graduate 3.73 (1.10-12.59) .03 0.99 (0.28-3.48) .99
Annual Income (US $) 45 .34
< 25000 1.00 1.00
25000 to < 35000 0.75 (0.36-1.55) 42 1.35(0.53-3.44) .52
35000 to < 50000 0.59 (0.31-1.14) 11 0.95 (0.49-1.88) 89
50000 to < 75000 0.65(0.37-1.16) 14 1.09 (0.62-1.90) .76
75000 or more 0.78 (0.44-1.36) 37 1.56 (0.86-2.81) 14
Race/Ethnicity .98 .62
White 1.00 1.00
Hispanic/Latino 0.92 (0.49-1.75) .80 0.53(0.16-1.72) 28
African American 0.92 (0.53-1.59) 75 1.26 (0.63-2.55) .50
Asian American/Other 1.00 (0.46-2.16) .99 1.05 (0.43-2.58) 91
Health Insurance
Yes 1.00 1.00
No 1.00 (0.52-1.90) .99 0.99 (0.51-1.90) .96
Health Status
Excellent/very good/good 1.00 1.00
Fair/poor 1.43 (1.00-2.04) .05 0.88 (0.56-1.39) .58
History of Cancer
No 1.00 1.00
Yes 1.34(0.85-2.13) 21 1.99 (1.27-3.12) .002
Metropolitan Statistical Area
County in metro area 1.00 1.00
County in non-metro area 0.62 (0.41-0.95) .03 0.76 (0.49-1.18) 21

*P values reported for category headings for study variables with more than 2 categories refer to main effects.
TOther includes Pacific Ilander, Native Hawaiian, American Indian, Alaska Native, and multi ple races mentioned.
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Discussion

Despite over a decade of research and the availability of
guidelines for use of Internet-based communication by health
care providers[28], the number of health care consumersusing
online patient-provider communication is still far below
estimates of the number who would prefer to do so. Though
data from HINTS suggest that use is slowing increasing,
diffusion of online patient-provider communication isoccurring
at a pace far slower than diffusion of Internet use in general
[29].

Thus, the question remains: Why is the overall prevalence of
online communi cation with health care providers so low?While
health care consumers and health care providers express
concerns about communicating online, ratings of satisfaction
and predictions about impact on health care quality regarding
Internet-based communication have been generally favorable
among both health care consumers and health care providers
(eg, [5,30,31]). Therefore, use of online patient-provider
communication will likely not significantly increase through
efforts to change the primarily positive attitudes of health care
consumersor health care providers, but rather, through changes
in policies related to health care delivery [32] and through
development of systems that prioritize usability [33]. Recent
increased availability and adoption of online personal health
records and electronic health records will likely affect the
prevalence of online patient-provider communication [34,35],
as will policies at the state and federal levels designed to
promote diffusion of health information technology (eg, [36]).
Continued implementation of policies that provide an
architecture of support for online patient-provider
communication and that addressissues related to consumer and
health care provider preferences, system interoperability, data
security, and health care costs will be critical for maximizing
the availability, adoption, and effectiveness of Internet-based
communi cation between health care consumers and health care
providers[32,33,35,37,38].

Associations between Internet users sociodemographic and
health-related characteristics and use of online patient-provider
communication reveal insights regarding who may be taking
the lead with online health care provider communication and
who may beleft behind. In 2003, Internet userswith high levels
of education were more likely to have communicated online
with an health care provider, consistent with previous studies
[5]. That education was nonsignificant in 2005 may suggest
that health care consumers’ level of educationislessof abarrier
to communicating online with health care providers as the
prevalence of online patient-provider communication increases.
Similarly, though Internet users residing in non-metro counties
were less likely to have used online patient-provider
communication in 2003, metropolitan statistical area was not
associated with use in 2005. Deeper penetrance of high-speed
Internet access into more rural areas [39,40] may have
decreased, over time, the degree to which location prevented
online communi cation with health care providers. In both years,
indicators of poorer health status (poor/fair self-reported health
status, personal cancer history) were associated with online
health care provider communication, suggesting that Internet
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users with more medical problems or who are more engaged
with the health care system due to a significant medical history
may be more “hooked in” to Internet-based health
communication resources or may have more afreguent need to
use them. Finaly, in 2005, women were more likely to use
online patient provider communication compared to men. This
result is consistent with findings that online women are more
likely to search specifically for health information compared to
men [41] and that higher percentages of women usethe Internet
for interpersonal communication related to health (eg, use of
online support groups or health-based chat rooms [42]).

We did not observe associ ations between online communication
with health care providers and characteristics such as
race/ethnicity or annual income that have been documented in
other studies (eg, [2,25]) as evidence of a “digital divide’
[43,44]. Nonetheless, research and policy should continue to
address groups potentially affected by thedigital divideto ensure
that advancesin health information technol ogy benefit all health
care consumers [45]. Finally, our results were not consistent
with previous studies that observed younger Internet users to
be more likely to engage in online communication with health
care providers (eg, [2,6]), suggesting a potential growth in
comfort with online communication among I nternet usersof all
ages.

Limitations

Though HINTS data are nationally representative, the
generdizability of our results may belimited by survey response
rates and the drop in response rates between 2003 and 2005.
However, HINTS response rates are comparable to those of
other national random digit dial surveys[46], and the agreement
between our findings regarding prevalence of online
patient-provider communication with other reports[17] supports
the reliability of the HINTS estimates. Further, estimates of
Internet penetration vary widely in the published literature;
HINTS penetrance estimates may be more conservative than
data reported through market analysis firms due to the degree
of sampling precision mandated for federal surveysthat provide
publicly available data. Due to item wording, we can only
discuss our results at a generalized level of “online
patient-provider ~ communication” or  “Internet-based
communication with health care providers’ and cannot
characterize this behavior in more specific ways (eg, use of
personal email, use of aWeb portal) that could potentially affect
our findings and resulting conclusions [38]. Finaly, though
HINTS provides avaluable popul ation-level perspective onthe
prevalence of Internet-based health care provider communication
and information on the characteristics of those who use it, all
data are based on self-report, and HINTS does not alow for
morein-depth examinations of barriersto communicating online
with health care providers or the perceived benefits for those
who do. To best meet the needs of patients and health care
providers, research should continue to assess heath care
consumers’ and health care providers' perspectives on barriers
and benefitsrelated to use of Internet-based communication as
health information technology increasingly becomes part of
standard medical care.
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Conclusions

Online patient-provider communication is increasing slowly
but remains uncommon. Though lower levels of education and
non-metro county residence may have been barriers to using
Internet-based communication with health care providers in
2003, by 2005, these barriers were not evident in HINTS.
However, use of online patient-provider communication is
higher among Internet users who are experiencing health
problems or who have significant medical histories; health care

Beckjord et a

consumers without specific medical issues may need increased
prompting to use Internet-based communication with health
care providers asthey engagein preventive health care. Changes
in health care policy will be necessary to increase diffusion and
adoption of online patient-provider communication, and a
significant barrier continues to be Internet access. Disparities
in Internet access must be addressed to ensure that increasing
use of online patient-provider communication does not widen
the digital divide or amplify disparities in health care quality

for the underserved and underrepresented [25,45].
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