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Abstract

Background: Broadband Internet plays an increasingly important role in supporting healthcare delivery and enhancing access to
care and health information. Although access to broadband has the potential to alleviate inequities in healthcare, the digital
divide negatively impacts cancer across the continuum, from access to prevention information, to early diagnostics and
treatment, and survival outcomes. While subscription to broadband services has been previously assessed, satisfaction with
individual at-home internet connection is a lesser known, important indicator of access to health information online and digital
health technology use.

Objective: To assess disparities in perceptions of the quality of at-home Internet connection and its association to cancer health
information-seeking experiences and use of digital health technologiesin a nationally representative sample of US adults.

Methods: Secondary analysis of data from NCI's Health Information National Trends Survey 2022 (HINTS 6, n= 6,252) was
employed in this study. The primary predictor, satisfaction with at-home Internet, a novel item on HINTS 6, was dichotomized
into “high” (extremely satisfied, very satisfied) and “low” (somewhat satisfied, not very satisfied, not at all satisfied)
satisfaction. Outcomes variables included four items of cancer information-seeking experiences and 2 items on access to
telehealth appointments and patient portals over the past 12 months. Adjusted logistic regression models (P<0.05) were
performed, and included the following variables: age, gender, race/ethnicity, educational attainment, annua household income,
health insurance access and geography.

Results: Those reporting low satisfaction with their home Internet had higher odds of agreeing that searching for cancer
information took a lot of effort (OR 1.77, 95% Cl 1.31-2.37) and that they felt frustrated (OR 1.63, 95% CI 1.25-2.12).
Additionally, those reporting lower satisfaction had higher odds of agreeing that they were concerned about the quality (OR 1.60,
95% Cl 1.20-2.13) and had difficulty understanding (OR 1.56, 95% CIl 1.13-2.15) cancer information they searched for.
Respondents reporting lower satisfaction with their home Internet had lower odds of accessing their online medical portal at
least once (OR 0.69, 95% CI 0.50-0.95) and of receiving care from a healthcare provider using telehealth over the past 12 months
(OR 0.73, 95% CI 0.58- 0.92). Younger age, lower educational attainment and identifying as a racial/ethnic minority (NH-
Asian/NH-Other) were associated with more challenges in their cancer information-seeking experiences. Lower education and
household income were associated with lower odds of accessing patient portals, while younger age and lacking health insurance
were associated with decreased odds of having a tel ehealth appointment.

Conclusions: Satisfaction with at-home Internet connection, a novel HINTS 6 item, is directly correlated with cancer
information-seeking experiences and utilization of widely available health technology. These findings underscore the value of
widespread, high quality internet services towards the successful implementation of healthcare technology and better patients
experiences in health information-seeking.
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Satisfaction with Internet access, cancer information-seeking and
digital health technology use: Assessment using the 2022 Health
Information Trends Survey

Abstract
Background

Broadband Internet plays an increasingly important role in supporting healthcare delivery and
enhancing access to care and health information. Although access to broadband has the potential to
alleviate inequities in healthcare, the digital divide negatively impacts cancer across the continuum,
from access to prevention information, to early diagnostics and treatment, and survival outcomes.
While subscription to broadband services has been previously assessed, satisfaction with individual
at-home internet connection is a lesser known, important indicator of access to health information
online and digital health technology use.

Objective

To assess disparities in perceptions of the quality of at-home Internet connection and its association
to cancer health information-seeking experiences and use of digital health technologies in a
nationally representative sample of US adults.

Methods

Secondary analysis of data from NCI’s Health Information National Trends Survey 2022 (HINTS 6,
n= 6,252) was employed in this study. The primary predictor, satisfaction with at-home Internet, a
novel item on HINTS 6, was dichotomized into “high” (extremely satisfied, very satisfied) and “low”
(somewhat satisfied, not very satisfied, not at all satisfied) satisfaction. Outcomes variables included
four items of cancer information-seeking experiences and 2 items on access to telehealth
appointments and patient portals over the past 12 months. Adjusted logistic regression models
(P<0.05) were performed, and included the following variables: age, gender, race/ethnicity,

educational attainment, annual household income, health insurance access and geography.

https://preprints.jmir.org/preprint/69606 [unpublished, non-peer-reviewed preprint]
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Results

Those reporting low satisfaction with their home Internet had higher odds of agreeing that searching
for cancer information took a lot of effort (OR 1.77, 95% CI 1.31-2.37) and that they felt frustrated
(OR 1.63, 95% CI 1.25-2.12). Additionally, those reporting lower satisfaction had higher odds of
agreeing that they were concerned about the quality (OR 1.60, 95% CI 1.20-2.13) and had difficulty
understanding (OR 1.56, 95% CI 1.13-2.15) cancer information they searched for. Respondents
reporting lower satisfaction with their home Internet had lower odds of accessing their online
medical portal at least once (OR 0.69, 95% CI 0.50-0.95) and of receiving care from a healthcare
provider using telehealth over the past 12 months (OR 0.73, 95% CI 0.58- 0.92). Younger age, lower
educational attainment and identifying as a racial/ethnic minority (NH-Asian/NH-Other) were
associated with more challenges in their cancer information-seeking experiences. Lower education
and household income were associated with lower odds of accessing patient portals, while younger
age and lacking health insurance were associated with decreased odds of having a telehealth
appointment.

Conclusion

Satisfaction with at-home Internet connection, a novel HINTS 6 item, is directly correlated with
cancer information-seeking experiences and utilization of widely available health technology. These
findings underscore the value of widespread, high quality internet services towards the successful
implementation of healthcare technology and better patients experiences in health information-
seeking.

Key words: digital health, cancer, health information-seeking, telehealth, EHR

Introduction
Background

Broadband Internet, also known as high-speed Internet, which is measured by established upload and

download speeds, allows users to access needed information and services with greater efficiency
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compared to dial-up services [1]. Access to high-speed Internet plays such a critical role in our daily
lives that it has been deemed a “super determinant of health” due to its direct impact on other social
determinants of health; it can also influence health behaviors, such as using telemedicine to connect
specialists to patients in remote, underserved locations [2-4]. Understanding the importance of
broadband access, financial incentives such as the Centers for Medicare & Medicaid Services
(CMS) EHR Incentive Program, also known as Meaningful Use (MU) Program were implemented to
support widespread implementation of Internet-driven resources throughout health systems [1, 5-7].
These systems were tested by the COVID-19 pandemic which placed an unprecedented burden
across healthcare providers and systems worldwide, leading to reliance on health information
technology resources, including a rise in the use of telehealth to provide care for those seeking care
or infected, and sustain care for chronically ill patients, including those with cancer [8-10].

Studies examining the digital divide suggest that lack of access to broadband Internet presents a
significant barrier to access, implementation, and ease of using digital health technologies. A recent
study assessing disparities in access to electronic health records using data from the American
Community Survey found respondents from neighborhoods where less than 85% of the
neighborhood had broadband access were significantly less likely to access their EHR [11].
Furthermore, assessment of broadband capacities has found that areas with the highest broadband
availability have significantly greater use of telehealth services, compared to the neighborhoods with
lower broadband access [12, 13].

Lack of access to online information is especially problematic for cancer survivors who have unique
information needs. A 2023 study using a 17-item Digital Inequity Index (DII) on esophageal cancer
outcomes found increasing digital inequity, both infrastructural and sociodemographic, was
associated with decreased survival and long-term follow-up, lower odds of receiving chemotherapy,
and higher odds of late-stage diagnosis [14]. High-speed Internet connectivity is particularly relevant

to remote areas that experience high cancer rates, such as rural Appalachia [15-17]. Unequal access
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to care among rural cancer patients has resulted in consistently worse outcomes compared to their
urban counterparts, even as diagnostics and treatments modalities improve [18-20]. While the
incorporation of telehealth services and use of digital health technology has been proposed to reduce
such disparities, lack of broadband Internet in many of these regions may hinder the potential of
these interventions. A study on the relationship between broadband access and use of telemedicine
found that in counties classified as “fully rural” (i.e. non-metropolitan counties without urban areas,
based on USDA Rural-Urban Continuum Codes), broadband availability was associated with access
to telemedicine, with counties with low broadband access showing 34% fewer visits per capita
compared to counties with greater broadband access [21]. This reduction was also seen in the
results of a cross-sectional survey that showed that cancer patients who lacked at-home broadband
access were likely to report lower scores related to their comfort with technology [22].

Given the importance of broadband Internet to health, understanding who has access and who does
not is critical. However, most people are not aware of their Internet upload and download speeds,
and so their perceptions of the quality of their internet may be a more important indicator of access
[23, 24]. Quality of Internet connection can pose significant barriers to implementation of remote
health services. A retrospective analysis of telehealth services in Wisconsin homes during the
COVID-19 pandemic showed that more than 15% of telehealth appointments with poor Internet
quality failed to connect, and over 1 in 20 encounters overall were converted into telephone-only
appointments [25].

Objectives

The objective of the current study was to assess disparities in perceptions of the quality of at-home
Internet connection using a novel item addressing respondent satisfaction with at home Internet
connection at a population level in a representative sample of US adults. Our primary aims were to
determine differences in self-reported satisfaction with at home Internet connection by

sociodemographic characteristics, including age, educational attainment, and rural/urban household
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designation, and to document the association between Internet satisfaction and cancer health
information-seeking experiences, use of digital health technologies, telehealth utilization, and

electronic health records access in this population.

Methods

Data Source
Data from the National Cancer Institute’s Health Information National Trends Survey (HINTS) ,

collected between March and November 2022, were used (HINTS 6). Supplementary table 1
provides a description of the dataset, using the Preferred Reporting Items for Complex Sample
Survey Analysis (PRICSSA), an itemized checklist that provides guidance to researchers on
reporting the use of complex sample survey data for research studies [26].

Predictors and Outcomes

Our primary predictor variable, satisfaction with at-home Internet connection, was measured using
one item from HINTS 6: “How satisfied are you with your Internet connection at home to meet
health-related needs?”, with a 5-point scale response, ranging from “extremely satisfied” to “not at
all satisfied.” For the purpose of our analysis, responses were reverse coded and dichotomized into
“high satisfaction” (extremely satisfied, very satisfied) and “low satisfaction” (somewhat satisfied,
not very satisfied, not at all satisfied). For the outcomes of cancer information-seeking experiences,
four items were included. “Based on the results of your most recent search for information about
cancer, how much do you agree or disagree with each of the following statements?” 1) “It took a lot
of effort to get the information you needed;” 2) “You felt frustrated during your search for the
information;” 3) “You were concerned about the quality of the information;” and 4) “The
information you found was hard to understand.” Each of these items included a 4-scale response,
ranging from “strongly agree” to “strongly disagree.” Items were recoded as dichotomous variables,
with the agreement category including “strongly agree” and “somewhat agree” and the disagreement

category including “strongly disagree” and “somewhat disagree” responses. Responses to the 4 items
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described above were limited to participants who replied “yes” to previous question : “Have you ever
looked for information about cancer from any source?”

To assess the association of satisfaction with at-home Internet and use of health information
technology, two items from HINTS 6 were utilized. To determine use of telemedicine, we used the
item that read: “In the past 12 months, did you receive care from a doctor or health professional
using telehealth?” Valid, affirmative response options (“yes, by video”; “yes, by phone call [voice
only no video]”; “yes, some by video and some by phone call”) were collapsed into a single
category. Those who reported “no telehealth visits in the past 12 months” represented those in the
negative category. Access to electronic health records or patient portals was examined through the
item that read: “How many times did you access your online medical record or patient portal in the
last 12 months?” Response categories with valid answers (“0”, “1 to 2 times”, “3 to 5 times”, “6 to 9
times”, “10 or more times”) were dichotomized into 2 categories: 0 and 1 or more times.
Respondents who reported not having an online medical record or not having been offered one by a
provider or insurer, and those with missing data, were excluded from the analysis.

Analysis

Due to the complex sampling structure of HINTS 6, all analyses included a final sample weight for
population-level point estimates, and replicate weights to calculate accurate standard errors, where
the latter used the Jackknife minus one replication method. Because dependent variables of interests
were dichotomized, we employed multivariable logistic regression models to determine the
association between satisfaction with at-home Internet connection and each of our outcomes: 1)
Effort getting information needed (n= 2,318); 2) Frustration during search for information (n=
2,308); 3) Concern about the quality of information (n= 2,314); 4) Information was hard to
understand (n= 2,308); 5) Accessing online medical record/patient portal in the last 12 months (n=
3,834); 6) Receiving care from a doctor or health professional using telehealth in the last 12 months

(n= 4,391). Weighted logistic regression was also utilized to assess the association between the
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sociodemographic variables included in the adjusted models (age, educational attainment,
race/ethnicity, annual household income, access to health insurance, and USDA’s 2013 urban/rural
designation) and satisfaction with at-home Internet (high v. low satisfaction). Differences across
sample sizes in the analytical models are present due to skip patterns and missing data in variables
included within each model. All statistical analyses were conducted using SAS (version 9.4; SAS

Institute).

Results
Sociodemographic sample characteristics

Socioedemographic predictors of satisfaction with at home Internet connection are included
in Table 1. Age was inversely correlated with satisfaction, with all age categories reporting to be
more satisfied with their at-home connection, compared to respondents 75 years and older.
Respondents who reported educational attainment below a post-baccalaureate degree reported less
satisfaction with their at home connection; this was statistically significant for those with a high
school diploma (OR 0.52, 95% CI 0.34-0.82), some college (OR 0.49, 95% CI 0.34- 0.72) and a
bachelor's degree (OR 0.65, 95% CI 0.47-0.90). The association between race/ethnicity and
satisfaction with at-home Internet was significant among Non-Hispanic Asians, who reported less
satisfaction compared to their Non-Hispanic White counterparts (OR 0.53, 95% CI 0.28-0.99).
Satisfaction with at-home Internet across annual household incomes was significant among
respondents reporting incomes of $20,000/year or less (OR 0.52, 95% CI 0.32-0.86) compared to
$75,000 or more. Finally, living in a rural location was significantly associated with reporting lower
satisfaction with at-home Internet connection, compared to respondents living in urban areas (OR
0.54, 95% CI 0.38-0.77).

Table 1. Weighted logistic regression results of high satisfaction with the Internet by

sociodemographic characteristics (n=4,440)

OR (95% C.L) P

Age

https://preprints.jmir.org/preprint/69606 [unpublished, non-peer-reviewed preprint]
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Reference: 75+ 1.0 -
18-34 2.75 (1.68, 4.52) <.001
35-49 2.48 (1.72, 3.58) <.001
50-64 2.01 (1.42, 2.85) <.001
65-74 1.50 (1.06, 2.11) .02
Educational attainment
Reference: Post- 1.0 -
baccalaureate degree
Less than high school 0.57 (0.27, 1.29) .18
High school graduate 0.52 (0.34, 0.82) .005
Some college 0.49 (0.34, 0.72) <.001
Bachelor’s degree 0.65 (0.47, 0.90) .01
Race/ethnicity
Reference: Non-Hispanic 1.0 -
White
Non-Hispanic Black 0.92 (0.64, 1.32) .63
Hispanic 0.77 (0.50, 1.18) 22
Non-Hispanic Asian 0.53 (0.28, 0.99) .05
Non-Hispanic Other 0.76 (0.41, 1.39) .36
Health insurance
Reference: Health 1.0 -
insurance
No health insurance 0.95 (0.57, 1.57) .83
Annual household
income
Reference: $75,000+ 1.0 -
<$20,000 0.52 (0.32, 0.86) .01
$20,000 to <$35,000 0.82 (0.55, 1.23) .33
$35,000 to <$50,000 0.84 (0.57, 1.24) .38
$50,000 to <$75,000 0.83 (0.53, 1.30) 41
Geographic region of
residence
Reference: Urban/metro 1.0 -
Rural/non-metro 0.54 (0.38, 0.77) .001

Cancer information-seeking

Table 2 presents the independent association between satisfaction with at-home Internet connection
and cancer information-seeking experiences in multivariable models. Respondents who reported low

satisfaction with their home Internet connection had higher odds of agreeing that it took a lot of
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effort to get the cancer information they needed (OR 1.77, 95% CI 1.31-2.37), to feel frustration
searching for information (OR 1.63, 95% CI 1.25-2.12), to be concerned about the quality of
information (OR 1.60, 95% CI 1.20-2.13) and for the information found to be hard to understand
(OR 1.56, 95% CI 1.13-2.15).

Some sociodemographic characteristics were also independently associated with satisfaction
with information seeking. Respondents who identified as Non-Hispanic Asian had significantly
higher odds of agreeing that it took a lot of effort to get the cancer information they needed (OR
1.77, 95% CI 1.03-3.07). Regarding frustration in searching for information, those who identified as
Non-Hispanic Other felt more frustration during their search of cancer information they needed (OR
3.17, 95% CI 1.40-7.21).

For concerns on the quality of health information, respondents ages 18-34 had higher odds of
reporting concern (OR 1.74, 95% CI 1.01-2.98) compared to respondents 75 and older. Also, Non-
Hispanic Other respondents had higher odds of agreeing that they were concerned with the quality of
cancer information compared to Non-Hispanic White respondents (OR 2.81, 95% CI 1.17-6.75).

Lastly, for hard-to-understand health information, respondents with some college had higher
odds of agreeing that the information they found was hard to understand compared to those with
post-baccalaureate degrees (OR 1.60, 95% CI 1.06-2.41). Further, Non-Hispanic Other respondents
also agreed that the information they found was hard to understand, compared to Non-Hispanic
White respondents (OR 2.52, 95% CI 1.07-5.93).

Table 2. Weighted multivariable logistic regression results regarding cancer information-seeking

experiences
Effort to get Frustration Concern about the | Hard to understand
information searching for quality of information
information information
Point P Point P Point P Point P
Estimate Estimate Estimate Estimate
(95% C.1.) (95% C.I) (95% C.1.) (95% C.I.)

https://preprints.jmir.org/preprint/69606 [unpublished, non-peer-reviewed preprint]
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Level of
satisfaction with
Internet at home

Reference: High 1.0 - 1.0 - 1.0 - 1.0 -

satisfaction with

Internet

Low satisfaction 1.77 <.001 1.63 <.001 1.60 .002 1.56 .01

with Internet (1.31, 2.37) (1.25, 2.12) (1.20, 2.13) (1.13 2.15)

Age

Reference: 75+ 1.0 - 1.0 - 1.0 - 1.0 -

18-34 0.83 .53 0.81 A1 1.74 .05 1.67 .10
(0.46, 1.50) (0.48, 1.36) (1.01, 2.98) (0.91, 3.07)

35-49 0.79 .35 0.82 45 1.38 17 1.17 .50
(0.48, 1.31) (0.49, 1.38) (0.87, 2.18) (0.73, 1.89)

50-64 1.21 .46 0.87 .61 1.53 .09 1.27 .34
(0.72, 2.03) (0.51, 1.50) (0.94, 2.49) (0.77, 2.09)

65-74 0.91 71 0.63 A1 1.01 .99 1.36 .25
(0.54, 1.53) (0.36, 1.12) (0.61, 1.67) (0.80, 2.31)

Educational

attainment

Reference: Post- 1.0 - 1.0 - 1.0 - 1.0 -

baccalaureate

degree

Less than high 0.78 .63 0.56 .23 0.62 .36 1.0 .99

school (0.28, 2.21) (0.22, 1.46) (0.21, 1.79) (0.38, 2.63)

High school 0.95 .87 1.08 .80 0.74 .26 1.57 .14

graduate (0.53, 1.73) (0.61, 1.90) (0.44, 1.25) (0.86, 2.88)

Some college 1.06 .75 1.07 .76 0.87 51 1.60 .03
(0.73, 1.54) (0.68, 1.69) (0.57, 1.33) (1.06, 2.41)

Bachelor’s degree 0.97 .87 0.93 .72 0.82 24 1.24 .29
(0.67, 1.42) (0.60, 1.43) (0.59, 1.14) (0.83, 1.84)

Race/ethnicity

Reference: Non- 1.0 - 1.0 - 1.0 - 1.0 -

Hispanic White

Non-Hispanic 0.80 .37 0.65 17 0.69 .16 0.61 A1

Black (0.48, 1.32) (0.34, 1.22) (0.41, 1.16) (0.33, 1.13)

Hispanic 1.14 .64 1.47 17 1.04 .86 1.20 .52
(0.66, 1.97) (0.85, 2.56) (0.65, 1.69) (0.69, 2.08)

Non-Hispanic 1.77 .04 1.42 .26 1.51 24 1.41 .33

Asian (1.03, 3.07) (0.77, 2.64) (0.76, 3.04) (0.70, 2.83)

Non-Hispanic 1.99 .13 3.17 .007 2.81 .02 2.52 .04

Other (0.80, 4.95) (1.40, 7.21) (1.17, 6.75) (1.07, 5.93)

Health

insurance

Reference: Health 1.0 - 1.0 - 1.0 - 1.0 -

https://preprints.jmir.org/preprint/69606
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insurance

No health 0.74 31 0.63 17 1.02 .94 0.75 43

insurance (0.41, 1.34) (0.32, 1.24) (0.55, 1.90) (0.37, 1.53)

Annual

household

income

Reference: 1.0 - 1.0 - 1.0 - 1.0 -

$75,000+

<$20,000 1.33 31 1.02 (0.64, .93 0.98 .95 1.35 .34
(0.76, 2.34) 1.64) (0.49, 1.96) (0.72, 2.53)

$20,000 to 0.99 .95 0.88 (0.53, .64 1.22 46 0.83 .45

<$35,000 (0.58, 1.67) 1.49) (0.72, 2.05) (0.52, 1.35)

$35,000 to 1.02 .94 0.83 (0.48, .48 0.79 .38 1.30 .19

<$50,000 (0.58, 1.80) 1.41) (0.46, 1.35) (0.87, 1.95)

$50,000 to 1.13 .53 0.76 (0.49, 22 0.92 .59 1.15 .50

<$75,000 (0.77, 1.67) 1.18) (0.67, 1.25) (0.77,1.71)

Geographic

region of

residence

Reference: 1.0 - 1.0 - 1.0 - 1.0 -

Urban/metro

Rural/non-metro 0.74 A7 1.11 (0.73, .63 0.91 .66 0.82 .43
(0.48, 1.15) 1.67) (0.60, 1.39) (0.49, 1.36)

Use of health technology

Table 3 includes findings on health information technology use and satisfaction with at-home

Internet connection among HINTS 6 respondents. Participants who reported lower satisfaction with

their home Internet had lower odds of reporting accessing their online medical portal at least once

over the past 12 months (OR 0.69, 95% CI 0.50-0.95). The same outcome was seen with education

and income, where compared to those with a post-baccalaureate degree, individuals with a high

school diploma, (OR 0.49, 95% CI 0.31-0.79). and those reporting a yearly household income of

$20,000 or less had significantly lower odds of reporting access to their online medical records at

least once over the past 12 months (OR 0.39, 95% CI 0.23-0.68) than those with a household income

of $75,000 or more.

For the outcome of receiving care through telehealth, those who reported low satisfaction

https://preprints.jmir.org/preprint/69606
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with their home Internet connection had significantly lower odds of receiving care from a healthcare

provider using telehealth over the past 12 months (OR 0.73, 95% CI 0.58-0.92). Younger adults (18-

34 years) had significantly lower odds of receiving care through telehealth compared to respondents

75 years and older (OR 0.67, 95% CI 0.45-1.01). Finally, respondents without health insurance also

had lower odds of receiving care from a healthcare provider using telehealth over the past 12 months,

compared to respondents with insurance (OR 0.41, 0.23- 0.74).

Table 3. Weighted multivariable logistic regression of satisfaction with Internet on telehealth and

patient portal use

Accessing medical Receive health care using
record/patient portal telehealth
Point Estimate P Point Estimate P

(95% C.I) (95% C.I)

Level of satisfaction with Internet at

home

Reference: High satisfaction with 1.0 - 1.0 -

Internet

Low satisfaction with Internet 0.69 .02 0.73 .01
(0.50, 0.95) (0.58, 0.92)

Age

Reference: 75+ 1.0 - 1.0 -

18-34 1.08 .83 0.67 .05
(0.56, 2.08) (0.45, 1.01)

35-49 1.26 .50 1.07 71
(0.64, 2.46) (0.75, 1.52)

50-64 1.51 14 0.83 .26
(0.88, 2.60) (0.59, 1.16)

65-74 0.96 .89 0.72 .10
(0.53, 1.75) (0.49, 1.06)

Educational attainment

Reference: Post-baccalaureate degree 1.0 - 1.0 -

Less than high school 0.37 .07 0.61 .23
(0.13, 1.10) (0.27, 1.38)

High school graduate 0.49 .004 0.73 .08
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(0.31, 0.79) (0.51, 1.04)

Some college 0.56 .01 0.80 .20
(0.37, 0.86) (0.56, 1.13)

Bachelor’s degree 0.87 .48 0.91 .59
(0.58, 1.30) (0.64, 1.30)

Race/ethnicity

Reference: Non-Hispanic White 1.0 - 1.0 -

Non-Hispanic Black 1.02 .95 0.72 .06
(0.62, 1.68) (0.52,1.01)

Hispanic 0.83 .36 1.22 22
(0.54, 1.25) (0.87, 1.67)

Non-Hispanic Asian 1.26 .65 1.02 94
(0.45, 3.56) (0.59, 1.76)

Non-Hispanic Other 1.07 .86 1.11 .65
(0.50, 2.27) (0.70, 1.77)

Health insurance

Reference: Health insurance 1.0 - 1.0 -

No health insurance 0.71 22 0.41 .004
(0.41, 1.23) (0.23, 0.74)

Annual household income

Reference: $75,000+ 1.0 - 1.0 -

<$20,000 0.39 .001 1.23 .32
(0.23, 0.68) (0.82, 1.86)

$20,000 to <$35,000 0.61 .09 1.04 .87
(0.34, 1.07) (0.67, 1.59)

$35,000 to <$50,000 0.80 .35 1.10 .66
(0.51, 1.28) (0.72, 1.66)

$50,000 to <$75,000 0.70 .18 0.80 .20
(0.42,1.18) (0.57,1.13)

Geographic region of residence

Reference: Urban/metro 1.0 - 1.0 -

Rural/non-metro 0.69 .06 0.88 .33
(0.47,1.01) (0.67, 1.15)
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Discussion
Principal Findings

The purpose of this study was to assess how satisfaction with at-home Internet connectivity
was associated with cancer health information-seeking perceptions, digital health technology use,
and respondent characteristics in a nationally representative sample of US adults. Our findings
pinpoint disparities in how satisfied Americans are with their Internet connection by age, level of
education, income, and geography. Our assessment of perceived satisfaction with at-home Internet
connection to meet health-related needs is a novel contribution to the literature, and the results are
consistent with previous studies that examined predictors of Internet access and use. A previous
study using data from eight HINTS iterations (2003-2017) found age to be significantly associated
with overall Internet use, broadband Internet access, and Internet use through a cellular network,
with younger respondents (18-34) reporting greater access than older age groups [27]. Previous
studies have also found that use of broadband Internet is associated with higher levels of educational
attainment and higher income households, which parallel our current findings with at home Internet
satisfaction [28-31]. Furthermore, our findings underscore the pervasive disparity in access to
broadband Internet in rural communities, which has been widely documented throughout the digital
health literature [32-34].

Satisfaction with Internet and cancer information-seeking

In our analysis, negative experiences with health information-seeking (more effort, frustration
with search, concern over information quality, and difficulty understanding the information found)
were all significantly associated with lower at-home Internet satisfaction. These findings provide
evidence for the relationship between Internet quality and health-information seeking. Previous work
on health-information seeking perceptions has assessed effort, frustration, quality of the resources
and challenges to understand health information within the context of different types of literacy,

including health and e-Health literacy [35, 36]. Furthermore, greater frustration in information-
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seeking efforts can hinder utilization of informational resources provided through trusted sources,
such as healthcare providers [37]. Such results suggest that the intersection between limited or
unsatisfactory access to quality Internet and low literacy should be assessed together, to determine
their potential as a deterrent to health information-seeking.

Satisfaction with Internet and health technology use

Our findings suggest that individuals who report lower satisfaction with their home Internet
connection have significantly lower odds of utilizing certain Internet-driven health technologies,
such as electronic health records or telehealth appointments. Such results align with previous
assessments of digital health technology utilization. A study of fee-for-service beneficiaries that
examined healthcare utilization and broadband access found counties at the highest median
household income quintile reported 35% higher telehealth utilization compared to those at the lowest
median income quintile [13]. Another study assessing disparities between telehealth users and
nonusers found users were significantly more likely to have post-high school education, compared to
nonusers [38]. A recent assessment of financially distressed cancer patients also found that patients
with an annual household income of $23,999 or less were more likely to have never received a
telemedicine appointment, similar to the results presented in our study [39]. While use of electronic
health records is widely promoted as a complementary resource to in-person care, our findings
suggest that lack of health insurance is a persistent barrier for their uptake. A study using previous
cycles of HINTS data (2017-2018) found an association between having health insurance and use of
patient portals; this suggests that while the COVID pandemic might have amplified the use of some
Internet health tools, access to health care persists as a barrier towards uptake of digital health
technology [40].

The COVID-19 pandemic underscored the value of digital health technologies in providing
and sustaining care when in-person healthcare was not feasible, and the potential towards expedient

adoption of these tools under these types of crises [41, 42]. However, it also underscored the
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pervasiveness of “intervention-generated inequalities” in digital health, where patients who have the
advantages of infrastructural and financial access to technology benefit, but those without do not
[30]. The importance of access is illustrated through the Federal government’s Healthy People
initiative, which outlines major national objectives and goals towards improving health promotion
and the prevention of disease and includes an objective to “increase the proportion of adults with
broadband Internet.” [43]. While the Federal Communications Commission (FCC) received funding
to increase broadband coverage during the COVID pandemic, sustainability of quality Internet in the
long-term will play a pivotal role for the dissemination of digital health resources, particularly
among poor, underserved and/or rural communities [44-46].

Strengths and limitations

Our study has notable strengths and some limitations. HINTS 6 data includes a relatively
large, representative sample of US adults and is one of the first federal, public-use surveys to include
an item about satisfaction with at-home Internet. Furthermore, the inclusion of the final sample
weight and replicate weights as part of the analysis allowed us to calculate population-level estimates
and accurate standard errors of estimates. One limitation is with the telehealth outcome in that those
who responded “No” may have not needed an appointment with a provider as opposed not having
satisfactory access to the Internet. Also, HINTS is a cross-sectional survey, so temporality among
associations cannot be established.
Conclusions

This study suggests that lower self-reported satisfaction with home Internet connection can
have negative impacts on perceived health information-seeking experiences and utilization of digital
health resources. As digital health tools become more ubiquitous in health care, efforts to enhance
access of high speed, quality Internet, particularly among underserved, hard-to-reach rural
communities will be needed to lessen the digital gap. Future research should also continue to assess

satisfaction with at-home Internet connection, along with broadband access metrics, to better
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examine the relationship between user perceptions about Internet access and resultant outcomes.

Acknowledgements

No external funds were received to conduct this study, and the authors have no financial disclosures
to report. No copyrighted materials were used in this study. The opinions expressed by the authors
are their own, and this material should not be interpreted as representing the official viewpoint of the
US Department of Health and Human Services, the National Institutes of Health, or the National

Cancer Institute.

Conflicts of Interest

None declared.

Abbreviations

HINTS: Health Information National Trends Survey
CMS: Centers for Medicare & Medicaid Services
EHR: Electronic health records

MU: Meaningful use

OR: Odds ratio

References
1. Why We Ask Questions About...Computer and Internet Use. US Census Bureau. N.D. URL:

https://www.census.gov/acs/www/about/why-we-ask-each-question/computer/ [accessed

2024-07-30].

2. Benda NC, Veinot TC, Sieck CJ, Ancker JS. Broadband Internet Access Is a Social
Determinant of Health! Am J Public Health. 2020 Aug;110(8):1123-1125. doi:
10.2105/AJPH.2020.305784.

3. Bauerly BC, McCord RF, Hulkower R, Pepin D. Broadband Access as a Public Health Issue:
The Role of Law in Expanding Broadband Access and Connecting Underserved
Communities for Better Health Outcomes. J Law Med Ethics. 2019 Jun;47(2_suppl):39-42.

doi: 10.1177/1073110519857314.

https://preprints.jmir.org/preprint/69606 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Rincon et al

4.

10.

11.

Early J, Hernandez A. Digital Disenfranchisement and COVID-19: Broadband Internet
Access as a Social Determinant of Health. Health Promot Pract. 2021 Sep;22(5):605-610.
doi: 10.1177/15248399211014490.

Ricciardi L, Mostashari F, Murphy J, Daniel JG, Siminerio EP. A national action plan to
support consumer engagement via e-health. Health Aff (Millwood). 2013 Feb;32(2):376-84.
doi: 10.1377/hlthaff.2012.1216.

Ford EW, Hesse BW, Huerta TR. Personal Health Record Use in the United States:
Forecasting Future Adoption Levels. J Med Internet Res. 2016 Mar 30;18(3):e73. doi:
10.2196/jmir.4973.

Cross DA, Levin Z, Raj M. Patient Portal Use, Perceptions of Electronic Health Record
Value, and Self-Rated Primary Care Quality Among Older Adults: Cross-sectional Survey. J
Med Internet Res. 2021 May 10;23(5):e22549. doi: 10.2196/22549.

Balogun OD, Bea V], Phillips E. Disparities in Cancer Outcomes Due to COVID-19-A Tale
of 2 Cities. JAMA Oncol. 2020 Oct 1;6(10):1531-1532. doi: 10.1001/jamaoncol.2020.3327.
Onesti CE, Tagliamento M, Curigliano G, Harbeck N, Bartsch R, Wildiers H, Tjan-Heijnen V,
Martin M, Rottey S, Generali D, Campone M, Cristofanilli M, Pusztai L, Peeters M, Berchem
G, Cortes J, Ruhstaller T, Ciruelos E, Rugo HS, Jerusalem G. Expected Medium- and Long-
Term Impact of the COVID-19 Outbreak in Oncology. JCO Glob Oncol. 2021 Feb;7:162-
172. doi: 10.1200/G0O.20.00589.

Shaver J. The State of Telehealth Before and After the COVID-19 Pandemic. Prim Care.
2022 Dec;49(4):517-530. doi: 10.1016/j.pop.2022.04.002.

Griffin JM, Kroner BL, Wong SL, Preiss L, Wilder Smith A, Cheville AL, Mitchell SA,
Lancki N, Hassett MJ, Schrag D, Osarogiagbon RU, Ridgeway JL, Cella D, Jensen RE,
Flores AM, Austin JD, Yanez B. Disparities in electronic health record portal access and use

among patients with cancer. J Natl Cancer Inst. 2024 Mar 7;116(3):476-484. doi:

https://preprints.jmir.org/preprint/69606 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Rincon et al

12.

13.

14.

15.

16.

17.

18.

10.1093/jnci/djad225.

Okoye SM, Mulcahy JF, Fabius CD, Burgdorf JG, Wolff JL. Neighborhood Broadband and
Use of Telehealth Among Older Adults: Cross-sectional Study of National Survey Data
Linked With Census Data. J Med Internet Res. 2021 Jun 14;23(6):e26242. doi:
10.2196/26242.

Pandit AA, Mahashabde RV, Brown CC, Acharya M, Shoults CC, Eswaran H, Hayes CJ.
Association between broadband capacity and telehealth utilization among Medicare Fee-for-
service beneficiaries during the COVID-19 pandemic. J Telemed Telecare. 2023 Apr
5:1357633X231166026. doi: 10.1177/1357633X231166026.

Fei-Zhang DJ, Edwards ER, Asthana S, Chelius DC, Sheyn AM, Rastatter JC. The Impact of
Digital Inequities on Esophageal Cancer Disparities in the US. Cancers (Basel). 2023 Nov
22;15(23):5522. doi: 10.3390/cancers15235522.

Khan ML, Welser HT, Cisneros C, Manatong G, Idris IK. Digital inequality in the
Appalachian Ohio: Understanding how demographics, internet access, and skills can shape
vital information wuse (VIU). Telemat Inform. 2020 Jul; 50, 101380. doi:
10.1016/j.tele.2020.101380

McComsey M, Ahern D, Vanderpool RC, Mullett TW, Chih MY, Johnson M, Ellison M,
Onyeije K, Hesse BW, Aronoff-Spencer E. Experiencing Cancer in Appalachian Kentucky. J
Appalach Health. 2020 Jul 19;2(3):74-116. doi: 10.13023/jah.0203.09.

Aronoff-Spencer E, McComsey M, Chih MY, Hubenko A, Baker C, Kim J, Ahern DK,
Gibbons MC, Cafazzo JA, Nyakairu P, Vanderpool RC, Mullett TW, Hesse BW. Designing a
Framework for Remote Cancer Care Through Community Co-design: Participatory
Development Study. J Med Internet Res. 2022 Apr 12;24(4):e29492. doi: 10.2196/29492.
Yabroff KR, Han X, Zhao J, Nogueira L, Jemal A. Rural Cancer Disparities in the United

States: A Multilevel Framework to Improve Access to Care and Patient Outcomes. JCO

https://preprints.jmir.org/preprint/69606 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Rincon et al

19.

20.

21.

22.

23.

24.

25.

26.

Oncol Pract. 2020 Jul;16(7):409-413. doi: 10.1200/0OP.20.00352.

DeGuzman PB, Bernacchi V, Cupp CA, Dunn B, Ghamandi BJF, Hinton ID, Jameson MJ,
Lewandowski DL, Sheffield C. Beyond broadband: digital inclusion as a driver of inequities
in access to rural cancer care. J Cancer Surviv. 2020 Oct;14(5):643-652. doi:
10.1007/s11764-020-00874-y.

Bhatia S, Landier W, Paskett ED, Peters KB, Merrill JK, Phillips J, Osarogiagbon RU. Rural-
Urban Disparities in Cancer Outcomes: Opportunities for Future Research. J Natl Cancer
Inst. 2022 Jul 11;114(7):940-952. doi: 10.1093/jnci/djac030.

Wilcock AD, Rose S, Busch AB, Huskamp HA, Uscher-Pines L, Landon B, Mehrotra A.
Association Between Broadband Internet Availability and Telemedicine Use. JAMA Intern
Med. 2019 Nov 1;179(11):1580-1582. doi: 10.1001/jamainternmed.2019.2234.

Irfan A, Lever JM, Fouad MN, Sleckman BP, Smith H, Chu DI, Rose JB, Wang TN, Reddy S.
Does health literacy impact technological comfort in cancer patients? Am J Surg. 2022
Apr;223(4):722-728. doi: 10.1016/j.amjsurg.2021.08.006.

Clark DD, Wedeman S. Understanding the Metrics of Internet Broadband Access: How Much
Is Enough? SSRN. 2022 Aug 1. doi: 10.2139/ssrn.4178804

O'Shea AMJ, Howren MB, Mulligan K, Haraldsson B, Shahnazi A, Kaboli PJ. Quantifying
the Digital Divide: Associations of Broadband Internet with Tele-mental Health Access
Before and During the COVID-19 Pandemic. J Gen Intern Med. 2023 Jul;38(Suppl 3):832-
840. doi: 10.1007/s11606-023-08120-8.

Sotzen JR, Stratman EJ. Geographic variability in rural patient internet connectivity when
accessing telehealth services from home: A retrospective analysis during the COVID-19
pandemic. J Rural Health. 2023 Jan;39(1):55-60. doi: 10.1111/jrh.12695.

Seidenberg AB, Moser RP, West BT. Preferred Reporting Items for Complex Sample Survey

Analysis (PRICSSA). J Surv Stat Methodol. 2023 Sep; 11(4):743-757. doi:

https://preprints.jmir.org/preprint/69606 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Rincon et al

27.

28.

29.

30.

31.

32.

33.

10.1093/jssam/smac040

Greenberg-Worisek AJ, Kurani S, Finney Rutten LJ, Blake KD, Moser RP, Hesse BW.
Tracking Healthy People 2020 Internet, Broadband, and Mobile Device Access Goals: An
Update Using Data From the Health Information National Trends Survey. J Med Internet Res.
2019 Jun 24;21(6):e13300. doi: 10.2196/13300.

Carare O, McGovern C, Noriega R, Schwarz J. The willingness to pay for broadband of non-
adopters in the U.S.: Estimates from a multi-state survey. Inf Econ Policy. 2015. 30:19-35.
doi: 10.1016/j.infoecopol.2014.12.001

Lehtonen O. Population grid-based assessment of the impact of broadband expansion on
population development in rural areas. Telecomm Policy. 2020 Nov;44(10):102028. doi:
10.1016/j.telpol.2020.102028.

Veinot TC, Mitchell H, Ancker JS. Good intentions are not enough: how informatics
interventions can worsen inequality. J Am Med Inform Assoc. 2018 Aug 1;25(8):1080-1088.
doi: 10.1093/jamia/ocy052.

Kim H, Mahmood A, Goldsmith JV, Chang H, Kedia S, Chang CF. Access to Broadband
Internet and its Utilization for Health Information Seeking and Health Communication
among Informal Caregivers in the United States. J Med Syst. 2021 Jan 15;45(2):24. doi:
10.1007/s10916-021-01708-9.

Drake C, Zhang Y, Chaiyachati KH, Polsky D. The Limitations of Poor Broadband Internet
Access for Telemedicine Use in Rural America: An Observational Study. Ann Intern Med.
2019 Sep 3;171(5):382-384. doi: 10.7326/M19-0283.

Ford S, Buscemi J, Hirko K, Laitner M, Newton RL, Jonassaint C, Fitzgibbon M, Klesges
LM. Society of Behavioral Medicine (SBM) urges Congress to ensure efforts to increase and
enhance broadband internet access in rural areas. Transl Behav Med. 2020 May 20;10(2):489-

491. doi: 10.1093/tbm/ibz035.

https://preprints.jmir.org/preprint/69606 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Rincon et al

34.

35.

36.

37.

38.

39.

40.

41.

Chih MY, McCowan A, Whittaker S, Krakow M, Ahern DK, Aronoff-Spencer E, Hesse BW,
Mullett TW, Vanderpool RC. The Landscape of Connected Cancer Symptom Management in
Rural America: A Narrative Review of Opportunities for Launching Connected Health
Interventions. J Appalach Health. 2020 Nov 17;2(4):64-81. doi: 10.13023/jah.0204.08.

Jia X, Pang Y, Liu LS. Online Health Information Seeking Behavior: A Systematic Review.
Healthcare (Basel). 2021 Dec 16;9(12):1740. doi: 10.3390/healthcare9121740.

Zhang Y, Kim Y. Consumers' Evaluation of Web-Based Health Information Quality: Meta-
analysis. J Med Internet Res. 2022 Apr 28;24(4):e36463. doi: 10.2196/36463.

Adamson M, Choi K, Notaro S, Cotoc C. The Doctor-Patient Relationship and Information-
Seeking Behavior: Four Orientations to Cancer Communication. J Palliat Care. 2018
Apr;33(2):79-87. doi: 10.1177/0825859718759881.

Liaw WR, Jetty A, Coffman M, Petterson S, Moore MA, Sridhar G, Gordon AS, Stephenson
JJ, Adamson W, Bazemore AW. Disconnected: a survey of users and nonusers of telehealth
and their use of primary care. ] Am Med Inform Assoc. 2019 May 1;26(5):420-428. doi:
10.1093/jamia/ocy182.

Hassan AM, Chu CK, Liu J, Angove R, Rocque G, Gallagher KD, Momoh AO, Caston NE,
Williams CP, Wheeler S, Butler CE, Offodile AC. Determinants of telemedicine adoption
among financially distressed patients with cancer during the COVID-19 pandemic: insights
from a nationwide study. Support Care Cancer. 2022 Sep;30(9):7665-7678. doi:
10.1007/s00520-022-07204-1.

El-Toukhy S, Méndez A, Collins S, Pérez-Stable EJ. Barriers to Patient Portal Access and
Use: Evidence from the Health Information National Trends Survey. J Am Board Fam Med.
2020 Nov-Dec;33(6):953-968. doi: 10.3122/jabfm.2020.06.190402.

Patt DA, Wilfong L, Toth S, Broussard S, Kanipe K, Hammonds J, Allen V, Mautner B,

Campbell N, Dubey AK, Wu N, Neubauer M, Jones BS, Paulson RS. Telemedicine in

https://preprints.jmir.org/preprint/69606 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Rincon et al

42.

43.

44.

45.

46.

Community Cancer Care: How Technology Helps Patients With Cancer Navigate a
Pandemic. JCO Oncol Pract. 2021 Jan;17(1):e11-e15. doi: 10.1200/0P.20.00815.

Choi NG, DiNitto DM, Marti CN, Choi BY. Telehealth Use Among Older Adults During
COVID-19: Associations With Sociodemographic and Health Characteristics, Technology
Device Ownership, and Technology Learning. J Appl Gerontol. 2022 Mar;41(3):600-609.
doi: 10.1177/07334648211047347.

Pronk NP, Kleinman DV, Richmond TS. Healthy People 2030: Moving toward equitable
health and well-being in the United States. EClinicalMedicine. 2021 Mar 6;33:100777.

doi: 10.1016/j.eclinm.2021.100777.

Knudsen KE, Willman C, Winn R. Optimizing the Use of Telemedicine in Oncology Care:
Postpandemic Opportunities. Clin Cancer Res. 2021 Feb 15;27(4):933-936. doi:
10.1158/1078-0432.CCR-20-3758.

Jewett PI, Vogel RI, Ghebre R, Hui JYC, Parsons HM, Rao A, Sagaram S, Blaes AH.
Telehealth in cancer care during COVID-19: disparities by age, race/ethnicity, and residential
status. J Cancer Surviv. 2022 Feb;16(1):44-51. doi: 10.1007/s11764-021-01133-4.

Dennett AM, Hirko KA, Porter KJ, Loh KP, Liao Y, Yang L, Arem H, Sukumar JS, Salerno
EA. Embedding lifestyle interventions into cancer care: has telehealth narrowed the equity
gap? J Natl Cancer Inst Monogr. 2023 May 4;2023(61):133-139. doi:

10.1093/jncimonographs/lgac028.

https://preprints.jmir.org/preprint/69606 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Rincon et al

Supplementary Files

https://preprints.jmir.org/preprint/69606 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Rincon et al

CONSORT (or other) checklists

HINTS 6 sample description using the Preferred Reporting Items for Complex Sample Survey Analysis (PRICSSA).
URL.: http://asset.jmir.pub/assets/32d5267950254dded4675bf 18c8a8988. pdf

https://preprints.jmir.org/preprint/69606 [unpublished, non-peer-reviewed preprint]


http://www.tcpdf.org

	Table of Contents
	Original Manuscript
	Supplementary Files
	CONSORT (or other) checklists
	CONSORT (or other) checklist 0



