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Summary
What is already known about this topic?

As a basic component of telehealth, internet-based health care communic-
ation (IBHC) establishes online patient-provider communication relation-
ships and may facilitate adoption of advanced telehealth techniques.

What is added by this report?

In 2011-2018, self-reported IBHC increased among cancer survivors aged
18 to 64 years (from 19.3% to 40.2%) and 65 or older (from 11.4% to
22.6%). Lower educational attainment and lack of usual source of care
were associated with lower IBHC in both age groups. Furthermore, minor-
ity race/ethnicity and lack of private insurance were associated with lower
levels of IBHC use among younger survivors.

What are the implications for public health practice?

The identified IBHC patterns can help address disparities in IBHC and oth-
er telehealth services use for cancer survivors.

Abstract

Introduction

Understanding trends and associated factors in internet-based
health care communication (IBHC) among cancer survivors is im-
portant for meeting patient needs because their reliance on tele-
health is growing. We aimed to examine IBHC use among cancer
survivors in the US.

Methods
We identified adult cancer survivors aged 18 to 64 (n = 8,029) and
65 or older (n = 11,087) from the National Health Interview Sur-

vey in 2011-2018. We calculated temporal trends of self-reported
IBHC in the previous year (filled a prescription, scheduled a med-
ical appointment, or communicated with a health care provider)
and used multivariable logistic models to identify associated
factors.

Results

Approximately 84% of survivors had been diagnosed 2 years or
more before the survey. IBHC prevalence increased among cancer
survivors aged 18 to 64, from 19.3% to 40.2%, and among those
aged 65 or older, from 11.4% to 22.6%, from 2011 to 2018 (P for
trend <.001). Among both age groups, lower educational attain-
ment, lack of usual source of care, and current smoking were asso-
ciated with less IBHC, whereas residing in the South or West, hav-
ing 1 or more chronic conditions, and drinking any alcohol were
associated with higher IBHC (all P <.05). Factors associated with
less IBHC also included being non-Hispanic Black or Hispanic,
lacking private insurance, and being 11 or more years postdia-
gnosis among survivors aged 18 to 64; among survivors aged 65
or older, factors were being an older age, not married, and non-US
born (all P<.05).

Conclusion

IBHC among cancer survivors is common and increasing, with
differences across sociodemographic and behavioral characterist-
ics. As health care delivery continues adopting IBHC and other
advanced telehealth techniques, disparities need to be addressed to
ensure equitable access to care for all cancer survivors.

Introduction

Telehealth encompasses the use of electronic information and tele-
communication technologies to support and promote care delivery,
health-related education, and public health (1,2). During 2020,
health care shifted rapidly toward telehealth and telemedicine in
response to the COVID-19 pandemic (3). In December 2020, the
Centers for Medicare & Medicaid Services announced that 60 of
the 144 newly added telehealth services during the pandemic will
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become permanent (4). Supported by payment policies and matur-
ing innovative communication technology, such as wide adoption
of electronic health record systems and video conferencing tech-
niques, telehealth will likely continue to grow (2-5).

As telehealth expands, it is important to examine the use of its ba-
sic components, such as internet-based health care communica-
tion (IBHC), before the COVID-19 pandemic. Established online
communication systems and relationships between patients and
providers can facilitate effective adoption of more advanced tele-
health techniques such as patient care portals, video visits, and re-
mote patient monitoring. For example, although patient portals
have become ubiquitous (6), some patients face obstacles in using
them. A recent study based on a national survey collected during
2014-2018 showed that patients who had used IBHC were more
likely than patients who had not used IBHC to use patient portals
(7). Therefore, understanding the trends and factors associated
with IBHC will help in evaluating the capacity of wider adoption
of more sophisticated telehealth technologies during and beyond
the pandemic. Moreover, it is essential to identify populations with
barriers to IBHC so that the advancement of telehealth, which is
intended to increase access and improve care delivery, will not
perpetuate existing health disparities (2,8,9).

Telehealth has been used in the delivery of cancer survivorship
care in health and health behavior promotion (eg, tobacco, alcohol,
mental health evaluation and counseling) with demonstrated ac-
ceptability and feasibility (10-15). During the COVID-19 pan-
demic, the dependence on telehealth among this high-risk popula-
tion of cancer survivors intensified (16). Understanding IBHC use
among cancer survivors can inform the ongoing transition toward
delivery of care through telehealth to cancer survivors. We postu-
late that cancer survivors may have unique needs and challenges in
adopting IBHC, as a result in part of rapid declines in health, po-
tentially lengthy and complicated treatment regimens, and lasting
effects of treatment. Older studies found that cancer survivors
were more likely than people without a cancer history to use the
internet for health-related purposes (17) and use more online pa-
tient—provider communication (18). On the other hand, cancer sur-
vivors also face barriers in using IBHC. The median age of cancer
diagnosis is 66 years in the US; most cancer survivors — approx-
imately 64% — are older adults (19). Advancing age was identi-
fied as a risk factor of not using health information technology in
previous studies (20-23). Declining cognitive and physical func-
tioning combined with telecommunication devices and applica-
tions that may not be older-adult—friendly could also make using
IBHC and learning new technology challenging for older cancer
survivors (24). Other factors such as low education level, low
health literacy, comorbid conditions, and inadequate internet and

health care access may also limit IBHC use, and the associations
may be age-dependent (9,17).

Studies on cancer survivors’ IBHC use based on nationally repres-
entative samples generally used data from a relatively short period
or may not reflect current use (17,18,25). Additionally, earlier
studies used a broad definition of health information technology
that encompassed activities with and without interactions with
health care providers, such as seeking health information online
and participating in group chats (9,17,25). Other studies evaluated
the use of health information technology among the general popu-
lation or among people with chronic conditions, but not specific-
ally among cancer survivors (21-23). An updated examination of
long-term trends and a focus on IBHC use that includes direct in-
teraction with providers among cancer survivors is needed. In ad-
dition, given the age distribution of cancer and health technology
use (19,24), it is also important to study younger and older cancer
survivors separately. To that end, this study assessed the preval-
ence of IBHC use and associated factors among younger and older
cancer survivors in the US during the past decade. The study find-
ings can inform continued population-level evaluations of IBHC
use during and after the COVID-19 pandemic and guide identific-
ation of targeted populations for promoting equity in IBHC use
among cancer Survivors.

Methods

We used the publicly available 2011-2018 National Health Inter-
view Survey (NHIS) to identify cancer survivors (26). We chose
the study period to include the most recent data on IBHC, when
questions on IBHC were consistently surveyed. The NHIS is rep-
resentative of the US noninstitutionalized civilian population. One
adult per family from a household was randomly selected for the
interview. The final sample adult response rate ranged from 53.0%
to 66.3% (26). Because these de-identified data are in the public
domain, the study did not require institutional review board ap-
proval.

Cancer survivors were identified from the question, “Have you
EVER been told by a doctor or other health professional that you
had . . . cancer or a malignancy of any kind?” They were sub-
sequently asked about the cancer type. We identified 25,173 adults
who reported a cancer history and IBHC information. After ex-
cluding 5,185 adults with only a nonmelanoma skin cancer his-
tory, which is a relatively common nonfatal cancer and often ex-
cluded from cancer surveillance (19), and 872 adults with missing
information on covariates, we included 19,116 survivors in the
analytic sample.

Outcome measures. We defined IBHC use as a positive answer to
any of 3 questions: “DURING THE PAST 12 MONTHS, have
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you ever used computers for any of the following . . .” asking
about 1) “Fill a prescription,” 2) “Schedule an appointment with a
health care provider,” and 3) “Communicate with a health care
provider by email.” We also examined each IBHC type separately.

Exposure measures. Informed by previous research
(8,9,17,18,20-23,25), we included measures from 4 domains to
examine factors associated with IBHC: sociodemographic charac-
teristics, health care access, health status, and health behaviors.
Sociodemographic characteristics were age group, sex, race/ethni-
city, educational attainment, marital status, place of birth, and res-
idence region. For health care access, we used data on health in-
surance type and whether a respondent had a usual source of care.
For participants’ health status, we included years since cancer dia-
gnosis, number of chronic conditions, psychosocial stress meas-
ured by the Kessler scale (27), and body mass index (BMI) cat-
egories. We also included self-reported health behavior measures
on smoking and drinking alcohol.

Statistical analysis

We stratified all analyses by age group (18-64 and >65) to reflect
differences in health insurance coverage, cancer risk, and internet
use. Among older adults (aged >65), we used 5-year age intervals,
because cancer is more common among older adults (65-69,
70-74, 75-79, >80). In the younger age group, we used 10-year
age intervals or longer (18-34, 35-44, 45-54, 55-64) to ensure a
sufficient sample size in each age category. We assessed the tem-
poral trend in IBHC by fitting univariable logistic regression mod-
els that treated survey year as a continuous variable. We assessed
factors associated with IBHC use with multivariable logistic re-
gression models. We included survey year as a covariate to ac-
count for the temporal variations during the study period. We re-
ported the adjusted prevalence ratios (aPRs) and their 95% Cls.

All analyses accounted for the complex NHIS survey design by in-
corporating sampling strata, cluster, weight, and domain paramet-
ers into survey procedures for population-level variance estima-
tion (26). We conducted analyses in SAS version 9.4 (SAS Insti-
tute Inc), SAS-callable SUDAAN (SAS Institute Inc), and R ver-
sion 4.0.2 (R Core Team) with RStudio version 1.3.1073 (RStu-
dio Team).

Results

The 8,029 survivors aged 18 to 64 and 11,087 survivors aged 65
or older surveyed from 2011 through 2018 represented 7,343,694
and 8,270,633 weighted populations, respectively (Table 1). Most
(83.9%) cancer survivors were diagnosed 2 or more years before
the survey. Non-Hispanic Black and Hispanic survivors represen-
ted less than 10% of the sample in both age groups. Most surviv-

ors had at least a high school education. The proportion without a
usual source of care when sick was 6.8% among cancer survivors
aged 18 to 64 and 1.7% among cancer survivors aged 65 or older.
Participants who currently smoke or drink alcohol represented
21.6% and 66.4% of cancer survivors aged 18 to 64, respectively,
and 7.3% and 52.4%, respectively, among survivors aged 65 or
older.

Any IBHC use increased from 19.3% in 2011 to 40.2% in 2018
among cancer survivors aged 18 to 64 years, and from 11.4% to
22.6% among survivors aged 65 or older (both P for trend <.001)
(Figure). We observed similar trends for each IBHC type among
both age groups (all P <.001). For both age groups, the mag-
nitude of the increase was larger for using IBHC to schedule med-
ical appointments (from 4.9% to 20.5% for survivors aged 18—64
and from 2.7% to 10.6% for survivors aged >65) or communicate
with health care providers (from 8.9% to 28.1% for survivors aged
18—-64 and from 5.5% to 15.4% for survivors aged >65) than for
using IBHC to fill a prescription (from 13.1% to 18.5% for surviv-
ors aged 18-64 and from 7.3% to 11.7% for survivors aged >65).
Any IBHC use also varied across the most common cancer types
(data not shown).
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Figure. Increasing trend in internet-based health care communication use
among cancer survivors stratified by age group, National Health Interview
Survey 2011-2018. Any use of internet-based health care communication
was defined as any use, in the past 12 months, of the following 3 types:
communicated with a health care provider by email; filled a prescription on
the internet; and scheduled a medical appointment on the internet. Pvalue
for the time trend was determined by using univariate logistic regression,
where the dichotomized usage of internet-based health care communication
(yes vs no) was the outcome variable, and survey year, treated as a
continuous variable, was the explanatory variable. All Ps for trend <.001.

Numerous factors significantly associated with any IBHC were
largely similar between younger and older cancer survivors (Ta-
ble 2). For example, lower use of IBHC was associated with edu-
cational attainment less than high school (aged 18—64: aPR = 0.39;
95% CI, 0.29-0.53; aged >65: aPR = 0.19; 95% CI, 0.12-0.29) or
equivalent to high school (aged 18-64: aPR = 0.52; 95% CI,
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0.45-0.61; aged >65: aPR = 0.46; 95% CI, 0.39-0.54), compared
with education attainment above high school. Lower IBHC was
also associated with lack of usual source of care (aged 18—64: aPR
=0.62; 95% CI, 0.47-0.81; aged >65: aPR = 0.52; 95% CI,
0.29-0.93), and current smoking (aged 18—64: aPR = 0.69; 95%
CI, 0.60-0.80; aged >65: aPR = 0.60; 95% CI, 0.45-0.80), com-
pared with never smokers. On the other hand, higher IBHC was
significantly associated with living in the South or West, com-
pared with the Northeast. Having 1 or more chronic conditions
was associated with higher IBHC, compared with having no
chronic conditions. In addition, compared with lifetime alcohol
abstainers, participants who reported drinking alcohol had higher
IBHC among younger (aPR range, 1.60—1.85; all 95% CIs >1) and
older survivors (aPR range, 1.27-1.83; all 95% ClIs >1).

Unique factors were associated with IBHC in each age group (Ta-
ble 2). Among survivors aged 18 to 64, we found less IBHC
among non-Hispanic Black (aPR = 0.71; 95% CI, 0.58-0.87) and
Hispanic survivors (aPR = 0.78; 95% CI, 0.63-0.96) than non-
Hispanic White survivors. We found less IBHC also among sur-
vivors without private insurance coverage (aPR = 0.63 [95% CI,
0.53-0.73] among the uninsured and aPR = 0.64 [95% CI,
0.52—0.79] among those with public insurance), and among sur-
vivors who had received a diagnosis 11 years or more before the
survey (aPR = 0.78; 95% CI, 0.69-0.88), compared with surviv-
ors who had received a diagnosis 2 years or less before the survey.
Among survivors aged 65 or older, unique factors significantly as-
sociated with less IBHC were older age (aPR range, 0.36-0.78, all
95% Cls <1), not married (aPR = 0.73; 95% CI, 0.65-0.81),
non—US born (aPR = 0.70; 95% CI, 0.54—0.90), and being a
former smoker (aPR =1.14; 95% CI, 1.02—1.28).

Patterns of factors associated with the 3 IBHC types were similar
to those found in any IBHC use for younger and older cancer sur-
vivors (data not shown).

The increasing trend and the patterns in the associated factors of
IBHC among participants without a cancer history (data not
shown) were similar to the trend and patterns of cancer survivors,
although the prevalence of IBHC was approximately 5% to 12%
lower than the prevalence among cancer survivors. Among parti-
cipants without a cancer history, the prevalence of any IBHC use
increased from 12.8% in 2011 to 28.3% in 2018 among those aged
18 to 64 and from 8.9% to 20.5% among those aged 65 years or
older (both P for trend <.001).

Discussion

Using a large nationally representative sample, we depicted the in-
creasing trend of internet use in communicating with the health
care team among cancer survivors from 2011 through 2018. We

estimated that in 2018, 40.2% of cancer survivors aged 18 to 64
and 22.6% of cancer survivors aged 65 or older had used IBHC for
filling prescriptions, scheduling appointments, or communicating
with health care providers. A large proportion of cancer survivors
had not used these simple asynchronous forms of telehealth, and,
thus, they may be less likely to use more complicated telehealth
services, such as video visits. With more than 16.9 million cancer
survivors today (19) and the acceleration of telehealth (3,4,16), a
pressing need exists to identify and reduce barriers to internet use
in patient—provider communication.

We also found unique and common factors associated with dispar-
ities in IBHC use among younger and older cancer survivors. Most
notably, younger survivors who were non-Hispanic Black or His-
panic or lacked private insurance coverage had significantly lower
IBHC. This finding may reflect the general lack of health care ac-
cess among Black and Hispanic populations compared with their
White counterparts and discrepancies in reimbursement policies
for telehealth by insurance types (2). Among survivors aged 65 or
older, older age was a strong factor associated with lower IBHC.
In both age groups, survivors with a high school diploma or less
were less likely than survivors with more than a high school dip-
loma to use IBHC. Our findings are consistent with older studies
that used data from NHIS (21-23) and studies that used another
national population-based survey, the Health Information Nation-
al Trends Survey (HINTS) (8,9,17,18,20,25). In these studies,
younger age, being non-Hispanic White, and higher education
were generally found to be associated with higher levels of health-
related internet use, although the term was more broadly defined, a
use of health information technology and health-seeking behavi-
ors, than the term used in our study.

The concept of the digital divide in the use of health technology
— by age and socioeconomic status — is not new, and reasons for
the observed disparities are multifaceted, including technology lit-
eracy, health literacy, inequitable internet access, and inequitable
health care access (2,8,9,21,25,28,29). Despite the growing use of
IBHC found in our study and in earlier studies (8,17,21,25), our
analysis of nationally representative samples across an 8-year time
span confirmed and highlighted the persistence of such so-
ciodemographic disparities in IBHC. The IBHC types analyzed in
our study are some of the basic components of telehealth. They are
now a ubiquitous component of patient portals in the health care
delivery system (6) and may serve as a prerequisite for adopting
more complicated technologies. A recent study found that previ-
ous experience with online communication with health care pro-
viders predicted patient portal use (7).

In addition to sociodemographic disparities, our study revealed
disparities in IBHC by health status and health behavior patterns.
We found increased IBHC among cancer survivors with comorbid
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conditions, likely related to their greater health care needs com-
pared with survivors without comorbid conditions. Frequent inter-
action with health care providers and medical specialists may also
increase the likelihood of IBHC use (23). Our result is consistent
with the findings from a previous study based on HINTS showing
higher online health care provider communication among adults
with a cancer history than without a cancer history and among
those with poor health status (18). However, time since cancer dia-
gnosis, which may be a surrogate of cancer care needs, was not as-
sociated with IBHC among survivors in our study in either age
group, except among younger survivors with a cancer diagnosis 11
or more years ago. An earlier study using HINTS data also found
that time since cancer diagnosis was not associated with using in-
ternet for emailing physicians, buying medicine online, or parti-
cipating in support groups (17). These nonsignificant findings sug-
gest time since diagnosis may be less relevant to IBHC among
cancer survivors. Alternatively, time since diagnosis may not be a
precise surrogate for cancer care needs. Moreover, survivors may
differ in their health care needs and prognosis according to the
type of cancer they have, which can in turn affect their IBHC use.
However, our analysis did not address these differences because of
small sample sizes.

Although telehealth technologies have long been used to support
health behavior counseling and mental health counseling among
cancer survivors (10-14), we found higher levels of IBHC use
only among alcohol drinkers, not survivors with serious psycholo-
gical distress or survivors who were current smokers. At the same
time, survivors with (vs without) serious psychological distress
and survivors who currently (vs never) smoked had significantly
lower IBHC use. For cancer survivors, being able to use IBHC is
critical in the context of rapid expansion of telehealth along the
cancer continuum for health and health behavior promotion. The
use of health communication technology may help with physical
and mental health wellness and knowledge empowerment among
cancer survivors (10-15,30). The gaps identified in our study —
low IBHC use among survivors with serious psychological dis-
tress and survivors who currently smoke — suggest opportunities
for increased awareness and use of IBHC. By extension, increases
in IBHC may increase adoption of telehealth tools (eg, mobile
health apps, patient portals, video conference platforms), wellness-
oriented and clinical services in psychosocial care, and smoking
cessation services among cancer survivors.

Taken together, our findings point to sociodemographic and health
behavior groups that can benefit from targeted policies and pro-
grams aimed at increasing IBHC among cancer survivors. In addi-
tion, intervention strategies may need to be tailored for younger
and older cancer survivors to address the unique barriers faced by

these 2 age groups. The results also call for the use of patient-
centered technologies, such as more user-friendly interfaces for
the older population, to facilitate effective use of telehealth among
underserved groups.

In response to the COVID-19 pandemic, the delivery of telehealth
services has changed dramatically (4). For example, before the
COVID-19 pandemic, providers were licensed only to provide
telehealth services within a state, and Medicare generally reim-
bursed a limited number of telehealth services for beneficiaries in
designated rural areas (2). The Centers for Medicare & Medicaid
Services expanded telehealth benefits to include wider ranges of
synchronous and asynchronous encounters, added more reim-
bursement coverage, and relaxed restrictions on the provider
types, residence restrictions, and new patient status (4). As of
March 31, 2021, most US states and territories had waivers on li-
censure requirements and renewals for telehealth (31). Such
changes may help ameliorate the disparities our study found in in-
surance types and geographic regions. However, these changes,
which removed policy and payment barriers to telehealth during
the pandemic, may not all be permanent. Nevertheless, telehealth
changes during the pandemic are likely to affect its future use. The
baseline information and the disparity patterns about IBHC before
the COVID-19 pandemic provided by our study can inform ongo-
ing evaluations of IBHC and other telehealth services use in the
future.

Our study has limitations. First, telehealth encompasses a wide
range of services but in this study, we were only able to study the
basic types of IBHC measured by 3 questions available consist-
ently over time in the survey. Second, self-reported responses may
introduce recall bias and social desirability bias. Third, we were
not able to assess disease severity and other clinical factors be-
cause of a lack of information. Fourth, the cross-sectional data
limited our ability to establish causal relationships between surviv-
or characteristics and disparities in IBHC. Fifth, although racial/
ethnic minority cancer survivors were oversampled in NHIS, their
relatively small number may limit the power in detecting differ-
ences by race/ethnicity. In addition, we excluded 872 individuals
(4.4%) with missing responses to exposure variables, and these
measures may not have been missing at random. Nonetheless, this
was a small percentage of our overall sample and was unlikely to
affect our findings. A strength of the study was the use of nation-
ally representative samples from high-quality surveys. Another
strength was the ability to examine the long-term trends in the use
of 3 IBHC types that require interaction with health care teams;
this information provides baseline data for evaluating ongoing
telehealth use. Finally, our stratified analyses by younger and
older cancer survivors offered valuable findings to address their
unique barriers in using IBHC.
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With expansion of telehealth during the COVID-19 pandemic, our
study, by illustrating the prevalence and associated factors of IB-
HC, provides a national baseline for future research assessing
evolution of health technology use among cancer survivors. The
identified risk factors can guide targeted efforts to address dispar-
ities in using common IBHC and more advanced telehealth tech-
nologies among cancer survivors.

Acknowledgments

The following materials are available upon request from the cor-
responding authors: a bar chart showing the weighted prevalence
of cancer types among cancer survivors, stratified by age group; a
bar chart showing the weighted prevalence of any IBHC use
among the 5 most prevalent cancer types, stratified by age group;
a graph showing the adjusted prevalence ratios (95% ClIs) for
factors associated with the 3 types of IBHC among cancer surviv-
ors, stratified by age group; a bar chart showing the increasing
trend in IBHC use among adults without a cancer history, strati-
fied by age group; and a graph showing the adjusted prevalence
ratios (95% Cls) for factors associated with any IBHC use and the
3 types of IBHC among adults without a cancer history, stratified
by age group.

This work was supported in part by a grant from the National Can-
cer Institute (1R21CA235153, B.L.). Copyrighted surveys/instru-
ments/tools were not used. The authors declare no potential con-
flicts of interest.

Author Information

Primary Corresponding Author: Bian Liu, PhD, MS, Department
of Population Health Science and Policy, Icahn School of
Medicine at Mount Sinai, One Gustave L. Levy PIl, Box 1077,
New York, NY 10029. Telephone: 212-659-1451. Email:
bian.liu@mountsinai.org. Co-corresponding Author: Xuesong
Han, PhD, Surveillance and Health Equity Science, American
Cancer Society, 3380 Chastain Meadows Pkwy NW, Suite 200,
Kennesaw, GA 30144. Telephone: 404-929-6813. Email:
xuesong.han@cancer.org.

Author Affiliations: 'Department of Population Health Science
and Policy, Icahn School of Medicine at Mount Sinai, New York,
New York. *Surveillance and Health Equity Science, American
Cancer Society, Atlanta, Georgia. *Department of Endocrinology,
Diabetes and Bone Disease, Icahn School of Medicine at Mount
Sinai, New York, New York.

References

1.US Department of Health and Human Services. Telehealth:
health care from the safety of our homes. 2020. https://
www.telehealth.hhs.gov. Accessed May 26, 2020.

2.Dorsey ER, Topol EJ. State of telehealth. N Engl J Med 2016;
375(2):154-61.

3.Koonin LM, Hoots B, Tsang CA, Leroy Z, Farris K, Jolly T, et
al. Trends in the use of telehealth during the emergence of the
COVID-19 pandemic — United States, January—March 2020.
MMWR Morb Mortal Wkly Rep 2020;69(43):1595-9.

4. Centers for Medicare & Medicaid Services. Final policy,
payment, and quality provisions changes to the Medicare
physician fee schedule for calendar year 2021. December 1,
2020. https://www.cms.gov/newsroom/fact-sheets/final-policy-
payment-and-quality-provisions-changes-medicare-physician-
fee-schedule-calendar-year-1. Accessed June 20, 2021.

5.Kvedar J, Coye MJ, Everett W. Connected health: a review of
technologies and strategies to improve patient care with
telemedicine and telehealth. Health Aff (Millwood) 2014;
33(2):194-9.

6. American Hospital Association. Expanding electronic patient
engagement. 2018. https://www.aha.org/system/files/2018-03/
expanding-electronic-engagement.pdf. Accessed April 29,
2021.

7.Hong YA, Jiang S, Liu PL. Use of patient portals of electronic
health records remains low from 2014 to 2018: results from a
national survey and policy implications. Am J Health Promot
2020;34(6):677-80.

8.Hong YA, Cho J. Has the digital health divide widened?
Trends of health-related internet use among older adults from
2003 to 2011. J Gerontol B Psychol Sci Soc Sci 2017;
72(5):856—63.

9.Fareed N, Swoboda CM, Jonnalagadda P, Huerta TR.
Persistent digital divide in health-related internet use among
cancer survivors: findings from the Health Information
National Trends Survey, 2003—-2018. J Cancer Surviv 2021;
15(1):87-98.

10. Sirintrapun SJ, Lopez AM. Telemedicine in cancer care. Am
Soc Clin Oncol Educ Book 2018;38(38):540-5.

11.Cox A, Lucas G, Marcu A, Piano M, Grosvenor W, Mold F, et
al. Cancer survivors’ experience with telehealth: a systematic
review and thematic synthesis. J Med Internet Res 2017;
19(1):el 1.

12.Ramsey WA, Heidelberg RE, Gilbert AM, Heneghan MB,
Badawy SM, Alberts NM. eHealth and mHealth interventions
in pediatric cancer: a systematic review of interventions across
the cancer continuum. Psychooncology 2020;29(1):17-37.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

6 Centers for Disease Control and Prevention ¢ www.cdc.gov/pcd/issues/2021/21_0163.htm



PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 18, E87
SEPTEMBER 2021

13.Seiler A, Klaas V, Troster G, Fagundes CP. eHealth and
mHealth interventions in the treatment of fatigued cancer
survivors: a systematic review and meta-analysis.
Psychooncology 2017;26(9):1239-53.

14. Taylor S, Bellhouse S, Allsop M, Radford J, Yorke J. The role
of e-health in the delivery of care for patients with
hematological cancers: a systematic literature review. Telemed
J E Health 2020;26(9):1093—-105.

15.Ayyoubzadeh SM, Niakan Kalhori SR, Shirkhoda M,
Mohammadzadeh N, Esmaeili M. Supporting colorectal cancer
survivors using eHealth: a systematic review and framework
suggestion. Support Care Cancer 2020;28(8):3543-55.

16.Jhaveri K, Cohen JA, Barulich M, Levin AO, Goyal N,
Loveday T, et al. “Soup cans, brooms, and Zoom:” rapid
conversion of a cancer survivorship program to telehealth
during COVID-19. Psychooncology 2020;29(9):1424—6.

17.Chou WY, Liu B, Post S, Hesse B. Health-related internet use
among cancer survivors: data from the Health Information
National Trends Survey, 2003-2008. J Cancer Surviv 2011;
5(3):263-70.

18.Beckjord EB, Finney Rutten LJ, Squiers L, Arora NK,
Volckmann L, Moser RP, et al. Use of the internet to
communicate with health care providers in the United States:
estimates from the 2003 and 2005 Health Information National
Trends Surveys (HINTS). J Med Internet Res 2007;9(3):¢20.

19. Miller KD, Nogueira L, Mariotto AB, Rowland JH, Yabroff
KR, Alfano CM, et al. Cancer treatment and survivorship
statistics, 2019. CA Cancer J Clin 2019;69(5):363-85.

20. Asan O, Cooper F II, Nagavally S, Walker RJ, Williams JS,
Ozieh MN, et al. Preferences for health information
technologies among US adults: analysis of the Health
Information National Trends Survey. J Med Internet Res 2018;
20(10):e277.

21.Wang Y, Do DP, Wilson FA. Immigrants’ use of ehealth
services in the United States, National Health Interview
Survey, 2011-2015. Public Health Rep 2018;133(6):677-84.

22.Zhang Y, Lauche R, Sibbritt D, Olaniran B, Cook R, Adams J.
Comparison of health information technology use between
American adults with and without chronic health conditions:
findings from the National Health Interview Survey 2012.J
Med Internet Res 2017;19(10):e335.

23.Choi N. Relationship between health service use and health
information technology use among older adults: analysis of the
US National Health Interview Survey. J] Med Internet Res
2011;13(2):e33.

24.Foster MV, Sethares KA. Facilitators and barriers to the
adoption of telehealth in older adults: an integrative review.
Comput Inform Nurs 2014;32(11):523-33, quiz 534-5.

25.Jiang S, Liu PL. Digital divide and Internet health information
seeking among cancer survivors: a trend analysis from 2011 to
2017. Psychooncology 2020;29(1):61-7.

26.Division of Health Interview Statistics, National Center for
Health Statistics, Centers for Disease Control and Prevention.
NHIS data, questionnaires, and related documentation. 2020.
https://www.cdc.gov/nchs/nhis/data-questionnaires-
documentation.htm. Accessed May 9, 2020.

27.Kessler RC, Andrews G, Colpe LJ, HiripiE, Mroczek DK,
Normand SL, et al. Short screening scales to monitor
population prevalences and trends in non-specific
psychological distress. Psychol Med 2002;32(6):959-76.

28.Chang BL, Bakken S, Brown SS, Houston TK, Kreps GL,
Kukafka R, et al. Bridging the digital divide: reaching
vulnerable populations. J] Am Med Inform Assoc 2004;
11(6):448-57.

29.Brodie M, Flournoy RE, Altman DE, Blendon RJ, Benson JM,
Rosenbaum MD. Health information, the internet, and the
digital divide. Health Aff (Millwood) 2000;19(6):255-65.

30. Groen WG, Kuijpers W, Oldenburg HSA, Wouters MWIM,
Aaronson NK, van Harten WH. Empowerment of cancer
survivors through information technology: an integrative
review. ] Med Internet Res 2015;17(11):e270.

31. The Center for Connected Health Policy. COVID-19: cross-
state licensing. 2021. https://www.cchpca.org/topic/cross-state-
licensing-covid-19. Accessed April 30, 2021.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2021/21_0163.htm « Centers for Disease Control and Prevention 7



PREVENTING CHRONIC DISEASE VOLUME 18, E87

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY SEPTEMBER 2021

Tables

Table 1. Characteristics of Cancer Survivors Who Participated in the 2011-2018 National Health Interview Survey

Weighted %

Characteristic Overall® Aged 18-64 Aged 265
All 100.0 47.0 53.0
Age,y
18-34 18.4 9.9 —
35-44 19.4 13.8 —
45-54 235 26.8 —
55-64 38.8 49.5 —
65-69 18.4 — 25.9
70-74 19.4 — 24.4
75-79 235 — 20.5
>80 38.8 — 29.2
Sex
Male 41.8 35.0 47.9
Female 58.2 65.0 52.1
Race/ethnicity
Non-Hispanic White 81.6 78.9 83.9
Non-Hispanic Black 7.6 7.9 7.3
Hispanic 6.5 8.4 4.8
Other® 4.3 4.8 3.9
Educational attainment
<High school diploma 12.7 9.9 15.2
High school diploma 27.2 25.0 29.3
>High school diploma 60.0 65.1 55.5
Marital status
Married 58.5 59.8 57.3
Not married 415 40.2 42.7
Place of birth

Abbreviation: —, does not apply.

& The denominator for the overall column is all age groups combined. The unweighted study sample size for overall was 19,116; for aged 18-64 years, 8,029; and
for aged 265 years, 11,087. The corresponding survey weighted sample size was 15,614,326; 7,343,694; and 8,270,633, respectively. Weighted percentage of
the study sample overall was estimated by considering the complex NHIS survey design.

® Included non-Hispanic ethnicity with one of the following race groups: Native American/Alaska Native only, Asian only, race group not releasable, and multiple
race.

¢ Chronic conditions considered were hypertension, high cholesterol, heart diseases (coronary heart disease, angina pectoris, heart attack, other heart condition or
heart disease), stroke, emphysema, chronic obstructive pulmonary disease, asthma, diabetes, and arthritis.

9 The Kessler Psychological Distress Scale (27) consists of 6 questions that ask about feelings of sadness, nervousness, restlessness, worthlessness, hopeless-
ness, and feeling like everything is an effort during the past 30 days. Participants were asked to respond on a Likert scale ranging from none of the time (score = 0)
to all of the time (score = 4); a cutoff of 13 was used to dichotomize psychological distress into serious (score >13) and not serious (<13).

® Years since cancer diagnosis was calculated by subtracting age at the interview and self-reported age at cancer diagnosis. Up to 3 cancer diagnoses were repor-
ted; for those who had 1 cancer (~10% of the sample), we used the shorter time between cancer diagnosis and survey interview.

(continued on next page)
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(continued)

Table 1. Characteristics of Cancer Survivors Who Participated in the 2011-2018 National Health Interview Survey

Weighted %
Characteristic Overall® Aged 18-64 Aged >65
US born 90.7 90.5 90.9
Non-US born 9.3 9.5 9.1
Residence region
Northeast 18.4 17.8 19.0
Midwest 23.9 24.4 235
South 36.9 36.7 37.0
West 20.8 211 20.5
Insurance type
Private 58.8 67.3 —
Uninsured 18.2 23.3 -
Public only 21.4 9.5 —
Medicare + private 58.8 — 51.4
Medicare + public 18.2 — 13.7
Medicare only 21.4 — 32.0
Private and/or public without Medicare 1.6 — 29
Have usual place to go when sick
Yes 95.9 93.2 98.3
No 4.1 6.8 1.7
No. of chronic conditions®
0 23.3 34.3 13.5
1 25.2 27.7 22.9
2 20.8 17.4 23.8
>3 30.7 20.6 39.7
Psychological distress®
Kessler scores <13 95.0 92.6 97.3
Kessler scores 213 5.0 7.4 2.7
Body mass index (BMI), kg/m?>
Normal or underweight (<24.9) 32.1 31.1 33.0

Abbreviation: —, does not apply.

& The denominator for the overall column is all age groups combined. The unweighted study sample size for overall was 19,116; for aged 18-64 years, 8,029; and
for aged >65 years, 11,087. The corresponding survey weighted sample size was 15,614,326; 7,343,694; and 8,270,633, respectively. Weighted percentage of
the study sample overall was estimated by considering the complex NHIS survey design.

® Included non-Hispanic ethnicity with one of the following race groups: Native American/Alaska Native only, Asian only, race group not releasable, and multiple
race.

¢ Chronic conditions considered were hypertension, high cholesterol, heart diseases (coronary heart disease, angina pectoris, heart attack, other heart condition or
heart disease), stroke, emphysema, chronic obstructive pulmonary disease, asthma, diabetes, and arthritis.

9 The Kessler Psychological Distress Scale (27) consists of 6 questions that ask about feelings of sadness, nervousness, restlessness, worthlessness, hopeless-
ness, and feeling like everything is an effort during the past 30 days. Participants were asked to respond on a Likert scale ranging from none of the time (score = 0)
to all of the time (score = 4); a cutoff of 13 was used to dichotomize psychological distress into serious (score >13) and not serious (<13).

® Years since cancer diagnosis was calculated by subtracting age at the interview and self-reported age at cancer diagnosis. Up to 3 cancer diagnoses were repor-
ted; for those who had 1 cancer (~10% of the sample), we used the shorter time between cancer diagnosis and survey interview.

(continued on next page)
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(continued)

Table 1. Characteristics of Cancer Survivors Who Participated in the 2011-2018 National Health Interview Survey

Weighted %
Characteristic Overall® Aged 18-64 Aged >65
Overweight (25.0 to <29.9) 34.1 313 36.6
Obese (=30.0) 33.8 37.6 30.3
Years since cancer diagnosis®
<2 16.1 17.4 15.0
2-5 26.3 28.4 24.4
6-10 20.8 20.5 211
211 36.8 33.7 39.6
Smoking
Never 48.4 50.5 46.6
Former 37.5 27.9 46.1
Current 14.0 21.6 7.3
Drinking
Lifetime abstainer 17.8 14.1 21.1
Former 23.2 19.5 26.5
Current (infrequent/light/unknown frequency) 40.9 47.3 35.2
Current (moderate/heavy) 18.1 19.1 17.2
Survey year
2011 11.5 12.1 11.0
2012 11.5 12.1 11.1
2013 12.0 12.5 11.6
2014 11.8 12.2 11.4
2015 12.3 11.6 12.8
2016 13.5 13.4 13.6
2017 13.8 13.6 13.9
2018 13.6 12.6 14.5

Abbreviation: —, does not apply.

& The denominator for the overall column is all age groups combined. The unweighted study sample size for overall was 19,116; for aged 18-64 years, 8,029; and
for aged 265 years, 11,087. The corresponding survey weighted sample size was 15,614,326; 7,343,694; and 8,270,633, respectively. Weighted percentage of
the study sample overall was estimated by considering the complex NHIS survey design.

® Included non-Hispanic ethnicity with one of the following race groups: Native American/Alaska Native only, Asian only, race group not releasable, and multiple
race.

¢ Chronic conditions considered were hypertension, high cholesterol, heart diseases (coronary heart disease, angina pectoris, heart attack, other heart condition or
heart disease), stroke, emphysema, chronic obstructive pulmonary disease, asthma, diabetes, and arthritis.

9 The Kessler Psychological Distress Scale (27) consists of 6 questions that ask about feelings of sadness, nervousness, restlessness, worthlessness, hopeless-
ness, and feeling like everything is an effort during the past 30 days. Participants were asked to respond on a Likert scale ranging from none of the time (score = 0)
to all of the time (score = 4); a cutoff of 13 was used to dichotomize psychological distress into serious (score >13) and not serious (<13).

€ Years since cancer diagnosis was calculated by subtracting age at the interview and self-reported age at cancer diagnosis. Up to 3 cancer diagnoses were repor-
ted; for those who had 1 cancer (~10% of the sample), we used the shorter time between cancer diagnosis and survey interview.
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Table 2. Factors Associated With Any Use of Internet-Based Health Care Communication? Among Cancer Survivors, Stratified by Age Group, National Health Inter-
view Survey 2011-2018

Adjusted Prevalence Ratio (95% Cl)

Characteristic Aged 18-64 Aged >65
Demographic

Age,y

18-34 1 [Reference] —

35-45 1.04 (0.88-1.24) —

46-55 0.93 (0.79-1.10) —

56-64 0.84 (0.71-0.99) —

65-69 — 1 [Reference]

70-74 — 0.78 (0.69-0.89)

75-79 - 0.63 (0.54-0.72)

>80 — 0.36 (0.30-0.44)

Sex

Male 0.91(0.83-1.01) 1.05 (0.94-1.19)

Female 1 [Reference] 1 [Reference]

Race/ethnicityb

Non-Hispanic Black 0.71 (0.58-0.87) 0.81 (0.63-1.04)

Non-Hispanic White 1 [Reference] 1 [Reference]

Hispanic 0.78 (0.63-0.96) 0.85 (0.60-1.20)

Other 1.05 (0.84-1.30) 1.16 (0.87-1.54)

Education

<High school diploma 0.39 (0.29-0.53) 0.19 (0.12-0.29)

High school diploma 0.52 (0.45-0.61) 0.46 (0.39-0.54)

>High school diploma

1 [Reference]

1 [Reference]

Marital status

Married 1 [Reference] 1 [Reference]
Not married 0.91 (0.83-1.00) 0.73(0.65-0.81)
Nativity

US born 1 [Reference] 1 [Reference]
Non-US born 0.90 (0.75-1.09) 0.70 (0.54-0.90)
Region

Midwest 1.02 (0.87-1.21) 1.15 (0.96-1.38)

Abbreviation: —, does not apply.

@ Internet-based health care communication use was defined as any use, in the past 12 months, of the following 3 types: communicated with a health care pro-
vider by email; filled a prescription on internet; and scheduled a medical appointment on internet.

® Included non-Hispanic ethnicity with one of the following race groups: Native American/Alaska Native only, Asian only, race group not releasable, and multiple
race.

¢ Adults aged >65 with private and/or public insurance without Medicare (n = 279) were grouped together with Medicare only.

9 The Kessler Psychological Distress Scale (27) consists of 6 questions that ask about feelings of sadness, nervousness, restlessness, worthlessness, hopeless-
ness, and feeling like everything is an effort during the past 30 days. Participants were asked to respond on a Likert scale ranging from none of the time (score = 0)
to all of the time (score = 4); a cutoff of 13 was used to dichotomize psychological distress into serious (score >13) and not serious (<13).

(continued on next page)
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(continued)

Table 2. Factors Associated With Any Use of Internet-Based Health Care Communication? Among Cancer Survivors, Stratified by Age Group, National Health Inter-
view Survey 2011-2018

Adjusted Prevalence Ratio (95% Cl)

Characteristic Aged 18-64 Aged >65
South 1.18 (1.01-1.37) 1.25 (1.05-1.49)
West 1.43(1.23-1.67) 1.64 (1.37-1.96)
Northeast 1 [Reference] 1 [Reference]

Health Care Access

Health insurance®

Private insurance 1 [Reference] —

Uninsured 0.63 (0.53-0.73) —

Public insurance 0.64 (0.52-0.79) —

Medicare + private insurance — 1 [Reference]

Medicare + public insurance — 0.85(0.72-1.01)

Medicare only — 0.91 (0.82-1.03)

Has usual place to go when sick

Yes 1 [Reference] 1 [Reference]

No 0.62 (0.47-0.81) 0.52 (0.29-0.93)
Health Status

No. of chronic conditions

None 1 [Reference] 1 [Reference]

1 1.17 (1.04-1.32) 1.23 (1.02-1.49)

2 1.34(1.18-1.52) 1.37 (1.13-1.66)

>3 1.27 (1.10-1.47) 1.41(1.17-1.70)

Psychological distress®

Kessler score >13 0.96 (0.80-1.15) 0.80 (0.54-1.18)

Kessler score <13 1 [Reference] 1 [Reference]

Body mass index (BMI), kg/m?>

Normal or underweight (<24.9) 1 [Reference] 1 [Reference]

Overweight (25.0 to <29.9) 1.10 (0.98-1.23) 1.06 (0.93-1.21)

Obese (=30.0) 1.01(0.89-1.13) 1.00 (0.87-1.15)

Time since cancer diagnosis, y

<2 1 [Reference] 1 [Reference]

2-5 0.95 (0.84-1.08) 0.95(0.81-1.11)

Abbreviation: —, does not apply.

2 Internet-based health care communication use was defined as any use, in the past 12 months, of the following 3 types: communicated with a health care pro-
vider by email; filled a prescription on internet; and scheduled a medical appointment on internet.

® Included non-Hispanic ethnicity with one of the following race groups: Native American/Alaska Native only, Asian only, race group not releasable, and multiple
race.

© Adults aged =65 with private and/or public insurance without Medicare (n = 279) were grouped together with Medicare only.

9 The Kessler Psychological Distress Scale (27) consists of 6 questions that ask about feelings of sadness, nervousness, restlessness, worthlessness, hopeless-
ness, and feeling like everything is an effort during the past 30 days. Participants were asked to respond on a Likert scale ranging from none of the time (score = 0)
to all of the time (score = 4); a cutoff of 13 was used to dichotomize psychological distress into serious (score >13) and not serious (<13).
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(continued)

Table 2. Factors Associated With Any Use of Internet-Based Health Care Communication? Among Cancer Survivors, Stratified by Age Group, National Health Inter-

view Survey 2011-2018

Adjusted Prevalence Ratio (95% Cl)

Characteristic Aged 18-64 Aged >65

6-10 0.96 (0.84-1.09) 1.01 (0.85-1.20)

211 0.78 (0.69-0.88) 0.93 (0.79-1.09)
Health Behavior

Smoking status

Former 1.01(0.92-1.12) 1.14 (1.02-1.28)

Current 0.69 (0.60-0.80) 0.60 (0.45-0.80)

Never 1 [Reference] 1 [Reference]

Alcohol consumption

Former

1.60 (1.30-1.98)

1.27 (1.02-1.57)

Infrequent or light

1.77 (1.46-2.14)

1.69 (1.38-2.08)

Moderate or heavy

1.85 (1.50-2.27)

1.83 (1.48-2.26)

Lifetime abstainer/status unknown

1 [Reference]

1 [Reference]

Survey Year

2011 1 [Reference] 1 [Reference]

2012 1.00 (0.82-1.23) 0.87 (0.67-1.13)
2013 1.03 (0.84-1.26) 1.07 (0.84-1.37)
2014 1.10 (0.91-1.34) 0.97 (0.75-1.26)
2015 1.32(1.09-1.60) 1.13 (0.89-1.42)
2016 1.38 (1.15-1.65) 1.31(1.05-1.63)
2017 1.61(1.35-1.92) 1.47 (1.18-1.83)
2018 1.84 (1.55-2.19) 1.65 (1.33-2.03)

Abbreviation: —, does not apply.

2 Internet-based health care communication use was defined as any use, in the past 12 months, of the following 3 types: communicated with a health care pro-
vider by email; filled a prescription on internet; and scheduled a medical appointment on internet.

® Included non-Hispanic ethnicity with one of the following race groups: Native American/Alaska Native only, Asian only, race group not releasable, and multiple
race.

¢ Adults aged >65 with private and/or public insurance without Medicare (n = 279) were grouped together with Medicare only.

d The Kessler Psychological Distress Scale (27) consists of 6 questions that ask about feelings of sadness, nervousness, restlessness, worthlessness, hopeless-
ness, and feeling like everything is an effort during the past 30 days. Participants were asked to respond on a Likert scale ranging from none of the time (score = 0)
to all of the time (score = 4); a cutoff of 13 was used to dichotomize psychological distress into serious (score >13) and not serious (<13).
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