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Abstract

Background: Low-income patients with cancer have long been viewed as facing the most significant barriers
to telehealth because of limited broadband access, lower digital literacy, and unstable insurance coverage.
Using more than a decade of national data, this study shows the opposite: low-income cancer survivors used
telehealth more often than their higher-income peers.

Objective: To compare telehealth use between low- and higher-income U.S. cancer survivors and identify fac-
tors linked to higher use among low-income patients.

Methods: This analysis used the 2011-2023 National Health Interview Survey data, excluding 2019, and
included 37,571 adults with a prior cancer diagnosis. Household income was classified as below 200% or at/
above 200% of the federal poverty level. Telehealth use, defined as at least one video or telephone visit in the
past 12 months, was examined using survey-weighted multivariable logistic regression. Models were stratified
into pre-COVID-19 pandemic (2011 to 2018) and pandemic (2020 to 2023) periods adjusted for sociodemo-
graphic and enabling factors guided by the Andersen’s Behavioral Model.

Results: Low-income survivors had 8% higher odds of telehealth use compared with higher-income survivors
(adjusted odds ratio 1.08; 95% confidence interval [CI]: 1.02 to 1.15).

Conclusion: Low-income cancer survivors are leading in telehealth use and challenging the digital divide nar-
rative. Sustaining Medicaid reimbursement parity, broadband subsidies, and device-loan programs might help
close socioeconomic disparities in oncology care and advance health equity.

Plain Language Summary

Each year, more than 1.9 million Americans are diagnosed with cancer, yet the United States does not have
enough oncology providers to meet their needs. Telehealth can alleviate these challenges by reducing travel,
saving time, and maintaining a patient’s connection to their care teams. For years, experts assumed patients
with lower incomes would use telehealth the least because of barriers such as poor internet service, limited
digital skills, and lack of insurance.
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his study examined over 37,000 U.S. cancer sur-
I vivors over 12 years. Patients with lower incomes
were slightly more likely to use telehealth than
wealthier patients. Within the low-income group, peo-
ple who were employed, more educated, middle-aged, or
women were the most frequent users.
The author concludes that for health systems, telehealth
should be built into standard cancer care, especially for
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patients facing challenges with travel or time away from
work. For policymakers, programs that expand affordabil-
ity and internet access should not be temporary. Keeping
these supports in place will ensure that vulnerable patients
continue to benefit from virtual oncology care.

In the United States, nearly 1.9 million new cancer
diagnoses occur annually, creating high demand for timely
and coordinated care.! At the same time, a shortage of
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oncology providers constrains access and widens dispar-
ities.> These pressures highlight the importance of tele-
health as a strategy to extend capacity, reduce barriers,
and connect patients with needed services.

Telehealth is now integral to oncology, enabling sur-
vivors to manage symptoms, attend follow-up visits,
and remain engaged with their care teams. Historically,
low-income patients were viewed as the least likely to adopt
telehealth because of inadequate broadband, limited digi-
tal literacy, and financial constraints.>> Yet, the results of
national studies suggest a different pattern, with evidence
that low-income patients use telehealth at rates comparable
to or higher than those of their higher-income peers.**

This pattern is especially relevant in survivorship,
which depends on regular follow-up and coordination
among oncology, primary care, and supportive services,
and timely symptom monitoring.>"® Federal and state
policies introduced during the COVID-19, including
Medicaid and Medicare telehealth waivers, broadband
subsidies, and device-loan programs, reduced barriers and
enabled rapid growth of virtual care for disadvantaged
populations.'"13

Professional bodies such as the American Society of
Clinical Oncology recommend embedding telehealth
into standard cancer care, citing its potential to improve
engagement and reduce disparities.'® National cancer
reports similarly emphasize its role in addressing systemic
challenges.®

Methods

Study design and data source

This pooled cross-sectional analysis used publicly
available data from the 2011 to 2023 National Health
Interview Survey (NHIS), an annual, nationally repre-
sentative household survey administered by the National
Center for Health Statistics to assess health status, health-
care access, and health behaviors in the civilian, non-
institutionalized U.S. population.'® Data were accessed
via the Integrated Public Use Microdata Series (IPUMS)
Health Surveys platform, which harmonizes NHIS vari-
ables across survey years for comparability.!” The 2019
survey year was excluded because a major NHIS redesign
removed non-face-to-face care items, resulting in a gap in
telehealth measurement.

Pandemic versus pre-pandemic data handling

To account for temporal changes in telehealth access
and policy, the data were stratified into two periods:
pre-pandemic (2011 to 2018) and pandemic-era (2020 to
2023). This approach reflects both methodological con-
sistency and substantive differences in utilization pat-
terns following COVID-19-driven policy changes, such
as expanded reimbursement and relaxed geographic
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restrictions. Separate logistic regression models were esti-
mated for each period to examine temporal differences.

Study population

The analytic sample included adults at least 18 years of
age who reported a prior cancer diagnosis, excluding
those who reported only non-melanoma skin cancer.
Cancer history was determined using the NHIS item,
‘Have you ever been told by a doctor or other health
professional that you had cancer or a malignancy of any
kind?” Respondents missing data on the dependent vari-
able or key independent variables were excluded. Missing
income data were addressed using the NHIS-provided
multiple imputation files.'¢

Measures

Dependent variable

Telehealth utilization coded as 0 for no telehealth use and
1 for any use (video or telephone consultation) in the past
12 months. In pre-pandemic years, telehealth was iden-
tified through supplemental NHIS items on non-face-
to-face care. In pandemic-era years, standardized NHIS
telehealth questions were used.

Focal predictor

Household income was categorized as at least 200% of the
federal poverty level (FPL) versus 200% or greater FPL,
consistent with federal definitions of economic vulnera-
bility and prior telehealth equity research.

Conceptual framework and covariates

Covariates were selected and organized using Andersen’s
Behavioral Model of Health Service Use,'® which suggests
that healthcare utilization is shaped by three domains:
predisposing characteristics, enabling resources, and need
factors (Table 1). This model provided the theoretical
basis for examining sociodemographic influences on tele-
health use and for interpreting income-related disparities
among cancer survivors.

Categorical variables were collapsed (e.g. age into four
groups) to ensure adequate cell sizes, facilitate interpre-
tation, and align with prior telehealth equity studies.
Complete variable definitions, coding, and reference cate-
gories are provided in Table 2.

Model specification
The general model form was:
logit(P;) = B, + B,(Income;) + X, _* B, (Covariates;) + &

where P;is the probability that respondent i reported any
telehealth use in the past 12 months, B is the intercept, B,
represents the focal predictor (income), and B, represents
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Tuable 1. Three domains of healthcare utilization based on Andersen’s Behavioral Model of Health Service Use'®

Factor Demographics

Predisposing factors » Age group (18-34 [ref], 3549, 50—64, 265 years)
* Sex (male [ref], female)
* Race/ethnicity (non-Hispanic White [ref], non-Hispanic Black, Hispanic, non-Hispanic Other).
Enabling factors ¢ Education (<high school [ref], high school/GED, some college, bachelor’s degree or higher)
* Employment in the past 12 months (no [ref], yes),
* Health insurance (private [ref], public, uninsured).

Need-based factor « Self-reported cancer diagnosis (excludes non-melanoma skin cancer)

GED: General Educational Development.

Table 2. Definition and coding of study variables, NHIS 2011 to 2023

Variable Variable name/NHIS source Coding and categories Reference category Years available™
Outcome Telehealth use (video or 0=No, | =Yes N/A 2011-18 2020-23
telephone visit in the past
12 months)
Predisposing factors ~ Age 18-34, 35-49, 5064, 265 years 18-34 years 2011-23
Sex Male, Female Male 2011-23
Race/ethnicity Non-Hispanic White; Non-Hispanic Black; ~ Non-Hispanic White 2011-23
Hispanic; Non-Hispanic Other (Asian,
American Indian/Alaska Native, Native
Hawaiian/Other Pacific Islander, multiracial)
Enabling factors Education <High school; high school graduate/GED; <High school 2011-23
some college; Bachelor’s degree or higher
Employment in past 12 months  Yes, No No 2011-23
Health insurance Private; public; uninsured Private 2011-23
Household income relative to  <200% FPL; >200% FPL >200% FPL 2011-23
FPL
Need-based factors ~ Cancer diagnosis Self-reported; excludes non-melanoma skin  N/A 2011-23

cancer

N/A: not available; NHIS: National Health Interview Survey; FPL: Federal Poverty Level.
*Pre-pandemic telehealth data (201 1-2018) were derived from NHIS supplemental questions on non-face-to-face healthcare encounters. Standardized
telehealth items were reintroduced in 2020 following the 2019 redesign of the NHIS, which had previously lacked telehealth data.

coefficients for control covariates. Covariates included age
group, sex, race/ethnicity, education, employment status,
insurance coverage, and self-reported cancer diagnosis,
with reference categories specified in Table 3.

Logistic regression was selected because the dependent
variable is binary, and the method allows for the estima-
tion of adjusted odds ratios (AORs) while controlling for
multiple covariates. This approach is widely used in tele-
health disparities research to quantify associations while
adjusting for sociodemographic, enabling, and need-
based factors.

Statistical analysis

All analyses incorporated NHIS person-level sam-
pling weights, strata, and primary sampling units (PSUs)
to account for the complex survey design and produce
nationally representative estimates.'®!” Multicollinearity
was assessed using variance inflation factors (all <2.0).
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Statistical significance was set at o = 0.05. Analyses were
conducted in SPSS Statistics version 29 (IBM Corp.,
Armonk, NY, USA).

Results

Among the 37,571 cancer survivors in the analytic sample,
15,871 (42.3%) had a low income (<200% FPL). Overall,
11,933 participants (31.8%) reported using telehealth ser-
vices, defined as at least one video or telephone consulta-
tion with a healthcare provider within the past 12 months.
Telehealth use was more common among low-income
survivors (34.1%) than among higher-income survivors
(30.3%) (Table 3).

After adjusting for all predisposing, enabling, and need-
based covariates, low-income cancer survivors had 8%
higher odds of using telehealth compared with higher-in-
come survivors (AOR = 1.08; 95% CI: 1.02—-1.15; p = 0.006).
This finding indicates that, holding all other factors constant,

(page number not for citation purpose)


https://doi.org/10.30953/thmt.v10.610

Chambers

Table 3. Characteristics of the study population and telehealth use
among U.S. cancer survivors, NHIS 2011-2023 (n = 37,571)

Characteristics n Weighted % p*

Income status

* Low income (<200% FPL) 15,871 42.3 -

* Higher income (>200% FPL) 21,700 57.7 -
Telehealth use (overall)

* Yes 11,933 31.8 -
Telehealth use by income

* Low income (<200% FPL) 5417 34.1 <0.001
* Higher income (>200% FPL) 6,516 303 -

FPL: federal poverty level.

*P-value is shown only for the difference in telehealth use between
income categories, based on ¥? tests. Percentages are weighted to
represent the U.S. adult population of cancer survivors.

Table 4. Adjusted odds ratios for telehealth use among U.S. cancer
survivors, NHIS 2011-2023

Variables Adjusted 95% p
odds ratio confidence
(AOR) interval
Low income (<200% FPL) vs. 1.08 1.02-1.15 0.006

>200% FPL

Low-income subgroup analyses

* Some college or higher vs. .15 1.05-1.25 <0.001
less than high school

* Employed vs. not employed 1.12 1.04-1.21 0.002

* Female vs. male 1.20 1.15-1.25 <0.001

* Age 35-64 vs. 265 1.10 1.05-1.15 0.001

FPL: federal poverty level, NHIS: National Health Interview Survey.
Note: Models adjusted for age, sex, race/ethnicity, education, employ-
ment, insurance status,and cancer diagnosis using NHIS complex survey
weights. Subgroup analyses were limited to respondents with an income
of <200% FPL (n = 15,871).

low-income survivors were slightly more likely to have used
telehealth services over the past year (Table 4).

Discussion

Significance of the study
Cancer is diagnosed in nearly 1.9 million Americans each
year and remains a leading cause of death in the United
States.! At the same time, the supply of oncologists is
insufficient and unevenly distributed, with projected
shortfalls that limit timely access to specialty care.”> These
pressures strain health systems and survivorship programs
that must coordinate complex, ongoing care across oncol-
ogy, primary care, and supportive services, increasing the
need for scalable access solutions such as telehealth.!
Against this backdrop, this study reveals that
low-income cancer survivors had higher odds of telehealth
use than higher-income survivors, even after controlling
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for age, sex, race/ethnicity, education, employment, insur-
ance status, and cancer history. This finding directly chal-
lenges longstanding assumptions about the digital divide
that portray economically vulnerable patients as less likely
to adopt virtual care.®?

Specific policy actions help explain the pattern
observed. Medicaid reimbursement parity supports pro-
vider adoption by paying for telehealth at rates compara-
ble to in-person visits and by expanding covered services,
including audio-only encounters in many jurisdictions,
which reduces technology barriers for patients without
video-capable devices or stable broadband.” Broadband
subsidies through federal programs lower monthly inter-
net costs and reduce device affordability barriers for
low-income households, improving the feasibility and
quality of video visits.'®!" Device-loan programs funded
by U.S. federal and state telehealth initiatives and imple-
mented by health systems and community partners place
tablets and clinically useful peripherals (e.g. webcams,
microphones, and home-monitoring equipment) directly
in patients’ hands, addressing common patient block-
ers necessary to complete a telehealth visit successfully,
such as having a working device and a reliable connec-
tion.'"!"" Together, these supports reduce cost, connectiv-
ity, and equipment barriers that disproportionately affect
low-income survivors, helping to narrow income-related
disparities in oncology telehealth access.!*!!

In short, telehealth is not a convenience in oncology. It is
a necessary capacity tool, given cancer’s scale and mortal-
ity rates,' the shortage and uneven distribution of oncolo-
gists,” and the coordination demands of survivorship care."
Evidence reveals that with the right support, low-income
survivors use telehealth at higher rates, which narrows access
gaps. To sustain progress, health systems and policymakers
should continue to integrate telehealth into standard oncol-
ogy pathways, maintain Medicaid reimbursement parity
and audio-only coverage, extend broadband subsidies and
device-access programs, and incorporate digital navigation
with rigorous outcome tracking. These steps can convert
utilization into better adherence, timeliness, patient experi-
ence, and survival, advancing equity in cancer care.” 2023

Comparison with existing literature

Before the COVID-19 pandemic, lower-income patients
were less ready for telehealth. Using 2018 Medicare data,
Roberts and Mehrotra* documented substantial digital
access gaps that would limit video visits. Around the same
pre-2020 period, Fischer et al.** described U.S. telehealth
utilization patterns that reflected similar structural bar-
riers. In oncology, evidence was emerging but limited.
Sirintrapun and Lopez'? summarized telemedicine roles
along the cancer care pathway in 2018, and Sabesan and
Kelly" showed strong acceptability of teleoncology in
rural settings in 2014.
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During 2020, policy supports coincided with rapid
growth and modality shifts. As reimbursement parity and
access supports were implemented, Patel et al.® reported
broad outpatient telemedicine gains. In the same year,
Rodriguez et al.” found that underserved patients often
used telephone visits when video was constrained by con-
nectivity or devices, and Eberly et al.® documented similar
phone-video differences early in the expansion. In 2021,
Zhai® described how audio-capable coverage, naviga-
tion, and device access reduce common barriers, while
Lopez et al.?*® detailed practical facilitators and obstacles
in oncology workflows.

By 2021, professional guidance endorsed permanent
integration in oncology. The American Society of Clinical
Oncology recommended embedding telehealth into rou-
tine cancer care to improve access and coordination,”
echoing longstanding coordination needs in oncology
highlighted by the Institute of Medicine in 2013."

This study adds cancer-specific national evidence
across periods. We compared income-related telehealth
use across 2011 to 2018 and 2020 to 2023 using nationally
representative NHIS data and harmonized IPUMS (orig-
inally the Integrated Public Use Microdata Series) files.'®!

Policy and practice implications
Equitable oncology telehealth requires keeping the policies
that drove adoption among low-income survivors, which
includes maintaining reimbursement coverage and parity,
continuing Affordable Connectivity Program subsidies,
and sustaining community device-access programs. These
policies supported the 2020 surge in telemedicine across
outpatient care®® and are anchored in federal initiatives
from the U.S. Centers for Medicare & Medicaid Services,
Health Resources and Services Administration, and the
Federal Communications Commission.”!' In addition,
practical supports such as audio-only coverage, digital
navigation (pre-visit coaching, tech checks, and trouble-
shooting), and access to loaner devices reduce barriers for
patients who lack reliable internet or equipment.>>2¢
Reliable video-based oncology care requires a stable
and adequate broadband connection. The ‘last mile’
refers to the final stretch of network that connects the
internet backbone to patients’ homes, clinics, and commu-
nity sites. Programs like U.S. Department of Agriculture
ReConnect fund upgrades to this segment in underserved
areas, thereby reducing geographic gaps in access.?’
Embedding telehealth into routine oncology should
align with established quality frameworks and specialty
standards. Health systems should map phone and video
visits to survivorship and follow-up pathways, add digital
navigation, set clear triage rules for virtual versus in-per-
son care, and track equity metrics, consistent with the
Institute of Medicine’s call for coordinated cancer care
and ASCO’s telehealth recommendations.'*
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Program success should be judged by outcomes, not
just use. Evaluations should track treatment adherence,
timeliness, patient experience, and clinical outcomes.
Early oncology evidence shows favorable results in some
settings.?! Broader reviews find positive effects when pro-
grams are well designed and implemented,?>* and radi-
ation oncology studies report high patient satisfaction.!®

Future research

Future research should assess whether these utilization pat-
terns persist as pandemic-era policies expire. Longitudinal
studies that integrate detailed clinical data with telehealth
usage metrics are needed to clarify the determinants link-
ing income, access, and sustained engagement over time.
Comparative analyses across cancer types, treatment
phases, and geographic regions could help identify where
telehealth provides the greatest benefit and where inequities
remain. Sustaining equitable telehealth access in oncology
will require targeted policies, comprehensive clinical-tele-
health data integration, and comparative research to ensure
that the benefits of virtual care are maximized for all cancer
patients while closing the gaps that persist.?

Limitations

Several limitations should be acknowledged. First, telehealth
utilization was self-reported, which may introduce recall bias
and social desirability bias, potentially leading to an underes-
timation or overestimation of actual use. Second, the NHIS
lacks cancer-specific clinical details, such as stage at diagnosis,
treatment modality, recurrence status, or survivorship phase,
which limits the ability to perform disease-specific subgroup
analyses. Third, the cross-sectional design precludes estab-
lishing causality; observed associations may be influenced
by unmeasured or residual confounding. Fourth, telehealth
measurement items differed between pre-pandemic and pan-
demic-era surveys and did not distinguish between video and
audio-only visits, which might have introduced classification
variability. Finally, the findings apply only to the non-insti-
tutionalized U.S. population and may not be generalizable
to institutionalized cancer patients or those outside the U.S.
healthcare system. These limitations should be considered
when interpreting the findings and highlight the need for
future research using longitudinal designs, modality-specific
telehealth measures, and datasets with richer clinical detail.
They also highlight the need for longitudinal and mixed-
method studies to examine causal pathways, assess modal-
ity-specific outcomes, and inform policies for sustaining
equitable telehealth access in oncology.

Conclusion

Low-income cancer survivors in the United States are more
likely to use telehealth services than their higher-income
counterparts, even after accounting for sociodemographic
and enabling factors. These findings counter longstanding
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assumptions about the digital divide, showing that
economically vulnerable patients can actively participate in
virtual oncology care when supported by policies such as
reimbursement parity, broadband subsidies, and access to
digital devices.

To translate these utilization gains into lasting improve-
ments in cancer outcomes, policymakers and healthcare
systems should institutionalize hybrid care pathways,
maintain reimbursement policies supporting telehealth
across modalities, and invest in community-based digital
navigation programs. Oncology practices should strate-
gically integrate telehealth into survivorship care plans,
treatment follow-ups, and supportive services to reduce
logistical barriers and enhance patient-centered care.

Future research should assess whether higher telehealth
use among low-income survivors leads to measurable
improvements in treatment adherence, timely follow-ups,
symptom control, and quality of life. Longitudinal and
mixed-method studies that incorporate cancer-specific
clinical data are essential for determining the durability
of these patterns in a post-pandemic policy environment
and identifying which interventions most effectively sus-
tain equitable access to high-quality virtual care.
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