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Objective: To assess the patient-related barriers to access of some virtual healthcare tools among cancer
patients in the USA in a population-based cohort. Materials & methods: National Health Interview Survey
datasets (2011-2018) were reviewed and adult participants (=18 years old) with a history of cancer diag-
nosis and complete information about virtual healthcare utilization (defined by [a] filling a prescription
on the internet in the past 12 months and/or [b] communicating with a healthcare provider through email
in the past 12 months) were included. Information about video-conferenced phone calls and telephone
calls are not available in the National Health Interview Survey datasets; and thus, they were not exam-
ined in this study. Multivariable logistic regression analysis was used to evaluate factors associated with
the utilization of virtual care tools. Results: A total of 25,121 participants were included in the current
analysis; including 4499 participants (17.9%) who utilized virtual care in the past 12 months and 20,622
participants (82.1%) who did not utilize virtual care in the past 12 months. The following factors were
associated with less utilization of virtual healthcare tools in multivariable logistic regression: older age
(continuous odds ratio [OR] with increasing age: 0.987; 95% Cl: 0.984-0.990), African-American race (OR
for African American vs white race: 0.608; 95% Cl: 0.517-0.715), unmarried status (OR for unmarried com-
pared with married status: 0.689; 95% Cl: 0.642-0.739), lower level of education (OR for education <high
school vs >high school: 0.284; 95% Cl: 0.259-0.311), weaker English proficiency (OR for no proficiency vs
very good proficiency: 0.224; 95% Cl: 0.091-0.552) and lower yearly earnings (OR for earnings <$45,000 vs
earnings >$45,000: 0.582; 95% Cl: 0.523-0.647). Conclusion: Older patients, those with African-American
race, lower education, lower earnings and weak English proficiency are less likely to access the above
studied virtual healthcare tools. Further efforts are needed to tackle disparities in telemedicine access.
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The traditional model of cancer care would indicate that patients need to visit cancer hospitals quite frequently to
meet their treating team and to receive cancer treatments (like chemotherapy and radiation therapy) (1,2]. In the
current peri-COVID-19 pandemic era, lots of discussions are ongoing within the oncology community regarding
how to ensure continuity of care of cancer patients without jeopardizing their safety [3,4). Cancer patients were found
to have an, unfortunately, higher risk of severe COVID-19 infection and physical distancing has been recommended
as the public health strategy of choice to minimize infection risk (particularly for high risk and vulnerable groups
of the society) [5,6]. Virtual care has emerged as a possible solution to ensure continuity of care while mitigating
infection risks as much as possible and many cancer centers around the world are currently implementing it (7-9].
Virtual care is a broad term that encompasses all the ways through which healthcare providers remotely interact
with their patients. Simply put, the term virtual care is a way of talking about how patients and doctors can use
digital tools to communicate in real-time [10,11]. Examples might include video-conferenced phone calls, telephone
calls, email communications and online filling of prescriptions [12]. However, it is not well-known if access to virtual
healthcare tools would be feasible for every cancer patient in North America or if some patient-related barriers Future -

would impair the delivery of this type of care certain subgroups of patients. -5
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National Health Interview Survey (NHIS) is an annual survey that screens different aspects of healthcare delivery
among the US population. It should thus provide an optimal tool to examine the current trends and possible
patient-related barriers to the administration of select modes of virtual healthcare that are covered within this
survey. The results of this analysis would be important for patients, providers and policymakers to identify potential
gaps associated with virtual healthcare delivery that should be addressed while implementing these methods.

Objective
To assess the patient-related barriers to access some virtual healthcare tools among cancer patients in the USA, in a
population-based cohort.

Materials & methods

Data sources

The current study is based on annual NHIS datasets (2011-2018) (as these datasets contain consistent information
about the end points of interest in the current study). NHIS is one of the largest and most influential resources
of healthcare status in the US. These surveys are designed, conducted and collected by the National Center for
Health Statistics (part of the CDC). Further information about the history and methodology of NHIS is provided
elsewhere [13].

Cohort definition

Adult participants (>18 years old) with a history of cancer diagnosis and complete information about virtual
healthcare access were included. Virtual healthcare access is indicated in the NHIS datasets by these two parameters:
filling a prescription on the internet in the past 12 months and/or; communicating with a healthcare provider
through email in the past 12 months. There is no other specific description within the NHIS datasets of virtual
consults/appointments.

Data collection

The following data were collected from included participants (where available); age at survey completion, gender,
race, educational status, yearly earnings (in US $), marital status, working status, self-reported health status, English
language proficiency, type of insurance coverage (private, Medicare and/or Medicaid) and primary tumor site. Yearly
earnings were reported in the NHIS datasets as a categorical variable (not as a continuous variable). The following
healthcare services/interactions were collected as well: filling a prescription on the internet in the past 12 months,
communicating with a healthcare provider through email in the past 12 months, looking up health information on
the internet in the past 12 months and scheduling an appointment with healthcare providers through the internet
in the past 12 months. For the sake of the statistical analysis of the current study, virtual healthcare access will mean
only filling a prescription online and/or communicating with a healthcare provider through an email. Information
about video-conferenced phone calls and telephone calls are not available in the NHIS datasets; and thus, they were
not examined in this study.

Statistical analysis

The main hypothesis of the current study is that access to virtual healthcare is not homogenous among different
socioeconomic groups of the cancer patients. In order to address this hypothesis, the following analyses were
conducted:

e Differences in baseline characteristics between individuals who utilized internet-delivered care tools were com-
pared with individuals who did not utilize these tools. Chi-squared testing was used for this comparison.

e Multivariable logistic regression analysis was then used to evaluate factors associated with the use of internet-
delivered care tools (as defined above). This model included the following variables: age at survey completion,
gender and race, marital status, working status, yearly earnings, self-reported health status, and English language
proficiency. These variables were chosen because of their impact on the socioeconomic status of an individual
and hence, their access to care.

Moreover, an additional analysis of the temporal trends in virtual healthcare access among cancer patients was done.

All statistical analyses were conducted through SPSS (version 26.0; IBM, NY, USA).
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Table 1. Baseline characteristics among participants with cancer who did or did not receive virtual care (25,121

participants).

Parameter Virtual care (4499 participants) No virtual care (20,622 participants) p-value
Age (mean; SD) 61.57; 12.74 65.67; 13.87 <0.001
Gender
- Male 1905 (42.3%) 8374 (40.6%) 0.032
- Female 2594 (57.7%) 12,248 (59.4%)
Race
- White 4110 (91.4%) 17,901 (86.8%) <0.001
— African-American 185 (4%) 1783 (8.6%)
— Asian 102 (2.3%) 448 (2.2%)
- American-Indian 14 (0.3%) 130 (0.6%)
- Others 88 (2%) 360 (1.8%)
Marital status
— Married 2595 (57.7%) 9092 (44.1%) <0.001
—Unmarried 1899 (42.2%) 11,497 (55.8%)
- Unknown 5(0.1%) 33 (0.1%)
Work
- Working 2110 (46.9%) 6046 (29.3%) <0.001
- Not working 2389 (53.1%) 14,567 (70.6%)
- Unknown 0 9 (<0.01%)
Education
- <High school 669 (14.9%) 9113 (44.2%) <0.001
- >High school 3825 (85%) 11,424 (55.4%)
— Unknown 5(0.1%) 85 (0.4%)
English proficiency 3623 (80.5%) 14,306 (69.4%)
- Very well 85 (1.9%) 735 (3.6%) <0.001
- Well 17 (0.5%) 295 (1.4%)
— Not well 5(0.1%) 175 (0.8%)
—Not at all 769 (17.1%) 5111 (24.8%)
— Unknown

Health status’

— Excellent 786 (17.5%) 2688 (13%) <0.001
- Very good 1505 (33.5%) 5470 (26.5%)
- Good 1403 (31.2%) 6752 (32.7%)
- Fair 603 (13.4%) 4051 (19.6%)
— Poor 199 (4.4%) 1646 (8%)
- Unknown 3(0.1%) 15 (0.1%)

Yearly earnings <0.001
- <$45,000 924 (20.5%) 3790 (18.4%)
—>$45,000 1201 (26.7%) 2191 (10.6%)
- Unknown 2374 (52.8%) 14,641 (71%)

Insurance coveragei 3214 (71.4%) 11,620 (56.3%)
— Private 2213 (49.2%) 13,369 (64.8%) <0.001
- Medicare 185 (4.1%) 2340 (11.3%) <0.001
— Medicaid <0.001

T Self-reported.
¥Some patients might have more than one form of insurance coverage.

Results

Participants’ characteristics

A total of 25,121 participants were included in the current analysis; including 4499 participants (17.9%) who
utilized virtual care in the past 12 months and 20,622 participants (82.1%) who did not utilize virtual care in
the past 12 months. Comparing both groups together, individuals receiving virtual care were more likely to be
younger (p < 0.001), males (p = 0.032), white (p < 0.001), married (p < 0.001), working (p < 0.001), better
educated (p < 0.001), English-proficient (p < 0.001), with better self-reported health (p < 0.001) and having
private health insurance (p < 0.001), but less likely to be enrolled in Medicare or Medicaid programs (p < 0.001
for each; Table 1).

Figure 1 provides a detailed analysis of the use of internet-delivered care tools among individuals with the most
common primary cancers in the USA (lung, breast, colon, stomach, pancreas, liver, lymphoma, prostate and bladder
and kidney cancers). The highest reported uptake was for individuals with history of lymphoma (20.4%); while
the lowest reported uptake was for individuals with lung cancer and colon cancer (11.9% each).
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Figure 1. Virtual care access among patients with different primary cancers.
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Figure 2. Temporal trends in selected virtual care services in the past 12 months before survey completion.

Patient-related factors associated with virtual healthcare access

Through multivariable logistic regression analysis, the following factors were associated with less utilization of virtual
healthcare tools (filling a prescription online and/or communicating with an individual through an email): older
age (continuous OR with increasing age: 0.987; 95% CI: 0.984-0.990), African American race (OR for African
American race vs white race: 0.608; 95% CI: 0.517-0.715), unmarried status (OR for unmarried compared with
married status: 0.689; 95% CI: 0.642-0.739), lower level of education (OR for education <high school vs >high
school: 0.284; 95% CI: 0.259-0.311), weaker English proficiency (OR for no proficiency vs very good proficiency:
0.224; 95% CI: 0.091-0.552) and lower yearly earnings (OR for earnings <$45,000 vs earnings >$45,000: 0.582;
95% CI: 0.523-0.647; Table 2).

Temporal trends in virtual healthcare access among cancer patients

Figure 2 describes the temporal trends (2011-2018) in filling a prescription on the internet, communicating with a
healthcare provider through email, looking up health information on the internet and scheduling an appointment
with healthcare providers through the internet. There is evidence of increasing uptake of each of these aspects;
including looking up health information on the internet (rate in 2018: 51.8% vs rate in 2011: 40%), rate of filling
a prescription on the internet was 14.3% in 2018 versus 8.8% in 2011, rate of communicating with healthcare
provider through email was 51.8% in 2018 versus 40% in 2011, and rate of scheduling an appointment with
healthcare providers over the internet was 19.9% in 2018 versus 6.8% in 2011.
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Table 2. Multivariable logistic regression analysis for factors associated with use of virtual care tools for cancer patients.

Parameter OR (95% Cl) p-value
Age (mean; SD) 0.987 (0.984-0.990) <0.001
Gender

- Male Reference

- Female 1.006 (0.937-1.081) 0.861
Race

- White Reference

— African American 0.608 (0.517-0.715) <0.001

— Asian 1.069 (0.845-1.352) 0.578

— American Indian 0.493 (0.279-0.871) 0.015

— Others 1.108 (0.864-1.420) 0.418
Marital status’

- Married Reference

—Unmarried 0.689 (0.642-0.739) <0.001
Work

- Working Reference

- Not working 0.983 (0.883-1.094) 0.754
Education

- >High school Reference

- <High school 0.284 (0.259-0.311) <0.001
English proficiency®

- Very well Reference

- Well 0.618 (0.486-786) <0.001

— Not well 0.345 (0.209-0.569) <0.001

—Not at all 0.224 (0.091-0.552) 0.001
Health status’

- Excellent Reference

- Very good 1.095 (0.987-1.214) 0.085

- Good 1.058 (0.952-1.175) 0.294

- Fair 0.957 (0.843-1.087) 0.502

- Poor 0.880 (0.735-1.054) 0.165
Yearly earnings®

— >$45,000 Reference

— <$45,000 0.582 (0.523-0.647) <0.001

T Patients with unknown status were included but not reported in this table.

SD: Standard deviation.

Discussion

The current study evaluates patient-related barriers to access of some virtual healthcare tools among cancer patients
in a population-based setting in the USA. It suggested that although the use of virtual care tools has increased in
the last decade, certain socioeconomic subgroups are still under-utilizing them. Specifically, older patients, those
with African American race, lower education, lower earnings and weak English proficiency are less likely to utilize
these tools. Further steps need to be made to increase access to virtual care services to these socioeconomic strata of
the society.

The current study has also shown that individuals with private insurance coverage were more likely to utilize
these tools; while individuals with Medicare or Medicaid coverage were less likely to utilize these tools. This is
consistent with the other findings of the study given that individuals with private insurance are more likely to have
higher earnings; while individuals with Medicare coverage are older and individuals with Medicaid coverage have
fewer earnings. This observation seems to be more a marker of wealth and age rather than any intrinsic feature
of the insurance; thus, we need to be concerned that socioeconomic disparities have a great potential to limit the
expansion of virtual care to underserved communities. The noted socioeconomic disparities in the current study add
to the growing body of evidence highlighting the role played by socioeconomic variables in determining outcomes
and utilization of health services among cancer patients. Previous studies have suggested that cancer patients in the
lower socioeconomic strata of the society are more likely to die of cancer as well as die of noncancer reasons (like
suicide) [14-16].

The observation that older patients were less likely to utilize virtual care tools is concerning (albeit expected).
This could be both fear of technology but also, they are a generation used to the model of coming in physically
to see their physicians in person and they might feel that much would be lost with virtual visits. This needs to be
studied further.
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Cancer is more likely to occur among older individuals and older individuals are also more likely to experience
severe COVID-19 infection [17]. Further efforts to create ‘elderly-friendly’ virtual care technology are needed. The
current study has also shown the crucial role played by language barriers in affecting the outcomes of cancer patients.
While individuals with less English proficiency may be more likely to have weaker financial status and suboptimal
insurance coverage (and thus less access to virtual healthcare tools); it is also possible that the language barrier
itself works as a deterrent for those individuals with cancer to seek services virtually. Healthcare facilities need to
do better to remove these language barriers for those individuals and to increase their awareness of the different
options available to them. Licensed translation services should be made available not only for patients attending
cancer hospitals in person but also for individuals communicating virtually with healthcare providers [18].

Expanding virtual healthcare tools within cancer hospitals will not only protect vulnerable cancer patients from
undue exposure to potential infections in their physical journey to the cancer hospital; but also increase the capacity
of cancer hospitals to accept and review more patients and thus shorten waiting lists for cancer treatments and
hopefully improve patients’ outcomes [19].

Virtual care delivery to cancer patients is not, however, without its problems. First, the breach of privacy that
might be associated with the online transfer of sensitive patient information is a big concern. Healthcare systems
working on virtual delivery methods need to pay extra attention to protecting patient privacy, particularly in
the age of increasing cyber threats to online information content. Data security and privacy are governed by
different data protection acts in different countries [20]. Also, healthcare providers involved in virtual care delivery
need to appreciate medico-legal issues that might be associated with the utilization of virtual care tools [21,22].
Second, within oncology practice, clinical in-person assessment is fundamental in the context of dictating possible
treatment strategies. Moreover, and from the perspective of patient satisfaction and psychology, the delivery of
sensitive cancer-related news virtually is not the optimal method for many patients (23]. A SPIKES model tailored
after the new realities of virtual care has been proposed recently [24]. Thus, while virtual delivery of care might be
the reasonable thing today in many vignettes, it cannot completely replace in-person doctor-patient relationship
in cancer care. Third, the establishment of a successful telemedicine program in cancer care would need significant
time and financial investments on the side of the healthcare systems; this might be an issue in the era of soaring
healthcare costs and particularly in the context of the struggling world economy post-COVID-19 pandemic.

Taken together, although rates of different aspects of virtual care tools described in the current study have
increased throughout the course of the study, they are still below expectations with almost one in ten individuals
with cancer who are able to schedule an appointment over the internet or filling a prescription online. This
indicates the need for coordinated efforts to improve the experience of cancer patients with internet-delivered
medical services.

The current study has several weaknesses and strengths that need to be acknowledged. First, the NHIS data
collection strategy is based on self-reporting by participants; thus, some individuals may have missed or mischar-
acterized their interactions with the healthcare system while answering these survey questions. Second, although
NHIS covered important aspects of virtual care (like online communications or prescription filling), other aspects
of virtual care might have been overlooked and not covered by NHIS questions. Specifically, although the above-
described aspects of care are important, they cannot be equated with actual virtual visits which many oncologists
have shifted to in the post-COVID-19 era. These actual virtual visits are not unfortunately addressed within the
NHIS datasets. Third, although NHIS provided information about cancer diagnosis and primary tumor site, it
did not provide any additional relevant oncological information (e.g., stage of cancer diagnosis, treatment received,
etc.). Fourth, NHIS did not provide information about patient satisfaction or preference. Thus, although — from
a health system perspective-virtual care might be a safe and effective method of delivering care, we do not know if
patients are happier with that method of care. A recent systematic review evaluates patient and caregivers’ satisfac-
tion with telehealth videoconferencing (that was not specific to oncology patients). It found that people living in
remote areas are generally satisfied with this modality as it could improve access to healthcare without the associated
travel inconvenience [25]. Fifth, this study is based on a US community health survey; whether the results apply to
other jurisdictions in Western Europe, Canada or elsewhere in the world is not known. Sixth, this study focused
on patient-related factors associated with the use of virtual care tools. It is possible that many provider-related or
system-related factors also determine the rate of utilization of virtual care tools; but unfortunately, this cannot be
assessed from the NHIS datasets. NHIS data cannot measure if the clinic where the patient was seeking treatment
even offered virtual visits. In fact, many US centers in smaller communities delayed or even failed to bring in
electronic medical records, and thus, the ability of patients to communicate with the office through the patient

124

J. Comp. Eff. Res. (2021) 10(2) future science group



Virtual cancer care access

portals of the electronic medical records; moreover, many academic centers that potentially had the capabilities to
expand virtual care tools did not do so until the COVID-19 pandemic. The above weaknesses need to be weighed
against the strengths of the study, notably the large sample size and the contemporaneous nature of the study.
Collectively, the results of the current analysis would indicate association rather than causation and further studies
are needed to dissect the factors underlying better or worse virtual delivery of care and to improve it.

Conclusion

Although the use of the above-studied virtual care tools has increased in the last decade, certain socioeconomic
subgroups are still under-accessing them. Specifically, older patients, those with African American race, lower
education, lower earnings and weak English proficiency are less likely to access these tools. Although these results
reflect patterns of care in the pre-COVID-19 era, this work may be foundational in morphing these results with
post-COVID-19 data and comparing both sets of data together.

Summary points

e The traditional model of cancer care would indicate that patients need to visit cancer hospitals quite frequently
to meet their treating team and to receive cancer treatments (like chemotherapy and radiation therapy).

e In the current peri-COVID-19 pandemic era, lots of discussions are ongoing within the oncology community
regarding how to ensure continuity of care of cancer patients without jeopardizing their safety.

e National Health Interview Survey datasets (2011-2018) were reviewed.

e Adult participants (=18 years old) with a history of cancer diagnosis and complete information about virtual
healthcare utilization (defined by [a] filling a prescription on the internet in the past 12 months and/or
[b] communicating with a healthcare provider through email in the past 12 months) were included.

e Multivariable logistic regression analysis was used to evaluate factors associated with the utilization of virtual
care tools.

e A total of 25,121 participants were included in the current analysis; including 4499 participants (17.9%) who
utilized virtual care in the past 12 months and 20,622 participants (82.1%) who did not utilize virtual care in the
past 12 months.

e The following factors were associated with less utilization of virtual healthcare tools in multivariable logistic
regression: older age, African American race, Unmarried status, lower level of education, weaker English
proficiency and lower yearly earnings.

e Further efforts are needed to tackle disparities in telemedicine access.
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