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abstract

PURPOSE The COVID-19 pandemic created an imperative to re-examine the role of telehealth in oncology. We
studied trends and disparities in utilization of telehealth (video and telephone visits) and secure messaging (SM;
ie, e-mail via portal/app), before and during the pandemic.

METHODS Retrospective cohort study of hematology/oncology patient visits (telephone/video/office) and SM
between January 1, 2019, and September 30, 2020, at Kaiser Permanente Northern California.

RESULTS Among 334,666 visits and 1,161,239 SM, monthly average office visits decreased from 10,562
prepandemic to 1,769 during pandemic, telephone visits increased from 5,114 to 8,663, and video visits
increased from 40 to 4,666. Monthly average SM increased from 50,788 to 64,315 since the pandemic began.
Video visits were a significantly higher fraction of all visits (P , .01) in (1) younger patients (Generation Z 48%,
Millennials 46%; Generation X 40%; Baby Boomers 34.4%; Silent Generation 24.5%); (2) patients with
commercial insurance (39%) compared with Medicaid (32.7%) or Medicare (28.1%); (3) English speakers
(33.7%) compared with those requiring an interpreter (24.5%); (4) patients who are Asian (35%) and non-
Hispanic White (33.7%) compared with Black (30.1%) and Hispanic White (27.5%); (5) married/domestic
partner patients (35%) compared with single/divorced/widowed (29.9%); (6) Charlson comorbidity index ≤ 3
(36.2%) compared with . 3 (31.3%); and (7) males (34.6%) compared with females (32.3%). Similar sta-
tistically significant SM utilization patterns were also seen.

CONCLUSION In the pandemic era, hematology/oncology telehealth and SM use rapidly increased in a manner
that is feasible and sustained. Possible disparities existed in video visit and SM use by age, insurance plan,
language, race, ethnicity, marital status, comorbidities, and sex.

JCO Clin Cancer Inform 6:e2100160. © 2022 by American Society of Clinical Oncology

INTRODUCTION

With the onset of the COVID-19 pandemic, many
health systems worldwide initiated or expanded tele-
health programs1 to reduce infectious exposures, and
government regulation was introduced to relax re-
strictions on reimbursement for telehealth.2 ASCO has
and continues to advocate for telehealth services as a
safer alternative for immunocompromised cancer
patients and to facilitate access to health care for
patients in historically underserved and rural areas.3

Accordingly, in the United States, since the pandemic
began, utilization of telehealth services rapidly in-
creased from a baseline of , 5%4 to about 30% of all
patient-provider interactions outside of oncology,5 and
about 50% of all community oncology visits.1 Secure
messages, which are encrypted asynchronous
e-mail–like communications between patients and
their providers via a patient portal, have also been
increasingly used in medical practices even before the
pandemic,6 but it remains unknown to what extent this

method of communication has been used more re-
cently in oncology.

The COVID-19 pandemic, which disproportionately af-
fected historically underserved populations such as
people of color, patients with lower income, and the
elderly,7 has brought to the forefront the national dis-
cussion on equity in health care. Although telehealth has
long been viewed as one way to improve access to care,8

early pandemic era studies show that underserved
populations and historically marginalized groups use
telehealth less frequently in primary care,9 as well as in
cancer care specialties including medical oncology,9,10

gynecologic oncology,11 and psychosocial oncology.12

Secure message utilization for cancer care, even before
the pandemic, lagged among older patients, African
Americans, and those with lower education, lower
earnings, or weak English proficiency.6,13,14

Thus, our study aimed to (1) explore trends and shifts
in utilization of office and telehealth visits, as well as
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secure messages, before and since the COVID-19 pan-
demic began; and (2) explore disparities in utilization of
telehealth and secure messaging (SM) since the pandemic
has started among various demographic groups, within a
large integrated health care system in Northern California,
USA.

METHODS

This study was reviewed by the Institutional Review Board
of the Kaiser Permanente Northern California (KPNC) re-
gion and was exempt from ethics review or patient consent
in accordance with US federal regulations.

Study Setting

We conducted a retrospective cohort study among all
patients seen by any of the hematology-oncology practices
within the KPNC region. KPNC is an integrated health care
system serving more than 4.5 million members, with 262
medical offices, 21 hospitals, and 21 community cancer
centers across the region. KPNC encompasses urban,
suburban, and semirural areas, and its membership
constitutes more than 30% of the population in the counties
in which it has a physical presence, and reflects the di-
versity of the communities it serves.15 When the first
community-spread cases of COVID-19 were reported in
California in March 2020, KPNC decided to promote out-
patient video (or, when not possible, telephone) telehealth
visits in lieu of in-person office visits whenever safe and
feasible. Since KPNC had an established, although not
consistently used,16 telehealth program and secure mes-
sage technology years before the pandemic,17 mechanisms
for telehealth implementation were in place and the
practice expanded rapidly.16,18,19 Live interpreter support is
available to all patients and providers using KPNC’s tele-
health services (both phone and video visits). Throughout
the study period, no new oncology clinics or hospitals were
opened, acquired, or closed by KPNC, the total number of
oncology providers was stable around 12820 and did not

significantly change, and the number of adult KPNC
members has changed by , 2% (internal unpublished
data).

Participants and Data Collection

Starting in 2008, KPNC has used an Epic-based electronic
health record (EHR) for membership records, as well as
demographic and health care information such as utiliza-
tion, diagnosis, and treatments provided. All data for this
study were extracted from the EHR, organizational oper-
ational databases, or the 2010 US Census data. All out-
patient encounters, including office, video, or telephone
visits, as well as secure messages, between a patient and a
hematology and/or medical oncology provider (physician or
advance practice provider) between January 1, 2019, and
September 30, 2020, were collected. Visits for procedures
or infusions, as well as inpatient encounters, were ex-
cluded. Demographic and other variables were also col-
lected from the EHR, including race and ethnicity (which in
our system is self-reported), age, sex, marital status,
language/need for interpreter for health care, patient’s
primary address on the index date (which is defined below),
and insurance type (Medicare, Medicaid, commercial,
multiple, or other/unknown) on the index date.

Definitions

Since this study focused on patients from Northern Cal-
ifornia, we chose March 19, 2020—the date of the COVID-
19 California shelter-in-place (stay-at-home) order—as the
cutoff date for distinguishing the time periods before and
during the pandemic. Given the major shifts in patient and
provider use of telehealth once the pandemic began, the
analyses exploring possible disparities in utilization of tel-
ehealth and secure messages were limited to the pandemic
era (March 19, 2020, to September 30, 2020).

In our study, we only included visits that were completed,
and excluded canceled visits or when a patient did not
show. The type of visit was determined on the basis of its

CONTEXT

Key Objective
The COVID-19 pandemic, which disproportionately affected historically underserved populations, has accelerated the

adoption and use of telehealth (telephone and video visits) and secure messages (e-mails via electronic portal/app) in
oncology. This large retrospective study examines the dynamics of telehealth and secure message use, in a large integrated
health care system, before and since the pandemic and describes how frequently patients of various demographic groups
use these technologies.

Knowledge Generated
Since the COVID-19 pandemic, in our health care system, there has been a sudden shift from office visits toward telehealth,

and a continuous gradual increase in use of secure messages. However, we have found that certain historically disad-
vantaged demographic groups used video visits and secure messages less commonly than others.

Relevance
Recognizing these disparities in telehealth and secure message utilizations, which may have detrimental health effects, is the

first necessary step toward improving equity and inclusion in these realms of care.
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classification in the EHR. A video visit was considered
completed only if a successful connection was made and
both provider and patient were present on the video at the
same time, as is documented in databases of our propri-
etary system for video visits. There may have been in-
stances when a video connection was initially successful
but was then switched to a telephone visit because of
technical or other reasons, and those visits were classified
as video visits in our study.

The index date is the date of the patient’s first visit with
hematology/oncology in the study period. For analyses
related to patients’ age at index date, we defined five
groups: Generation Z was born in 1997 or later, Generation
Y/Millennials between 1981 and 1996, Generation X be-
tween 1965 and 1980, Baby Boomers between 1946 and
1964, and the Silent Generation before 1946.21 There were
no missing values for age as the date of birth is a mandatory
field in our EHR. We chose to categorize patients on the
basis of their generation, since it is a static variable that
does not change over time, unlike their current age bucket,
which is a dynamic variable. In addition, prior research has
shown distinct generational differences regarding the use of
mobile technologies and attitudes toward the internet.22

The following variables were based on patients’ self-report
as was documented in the EHR on April 1, 2021: race and
ethnicity (categorized as: Asian/Pacific Islander, Black/
African American, Hispanic White, non-Hispanic White,
or multiple/others/unknown), marital status (single, wid-
owed, divorced, or unknown were grouped together v
married/domestic partner), sex (male or female; very few
had other listed as sex and were excluded from sex-related
comparisons), as well as language/need for interpreter
(categorized as English speakers if no interpreter needed
was selected in the EHR; if English was not the listed
primary language and interpreter required was marked in
the EHR, then the patient was categorized as require in-
terpreter). There were no missing data regarding need for
interpreter (if this was not marked yes in the EHR, it was
considered to be no).

Driving distance to the oncology clinic was calculated by
the Graphical Information Systems team at Kaiser Per-
manente, using the charted primary address for each
patient on their index date and the location of their
hematology/oncology clinic. Population density was cal-
culated for each of the participating 21 community cancer
centers on the basis of data from the American Community
Survey,23 and classified as long (top 25%) or short (bottom
75%). Since the patient’s address is a mandatory field in
their EHR, and since the location of their KPNC oncology
clinic is always known, there were no missing values for
these variables. Charlson Comorbidity Index24 was calcu-
lated by looking at International Classification of Diseases
(9th revision) and procedure codes documented in the
EHR in the 5 years before the index date, and categorized
as , 4 versus ≥ 4. As this index is based on charted EHR

information, it had no missing values; however, it may
underestimate patients’ comorbidities that are not docu-
mented appropriately.25 In our health care system, docu-
mentation of patient’s comorbidities in the EHR is regularly
confirmed, and problem lists are carefully maintained by
providers and coding experts.

Missing or unknown data were classified as such and in-
cluded in the analysis. In some cases, missing or unknown
data were collapsed with other categories for brevity, and in
those cases, this is shown in Figures 1 and 2.

Analysis

Descriptive statistics (means, medians, and proportions)
were used to report distributions of the variables. When
reporting fractions of visit types, all percentages are
rounded to the nearest tenth. Because of the highly skewed
distribution (few patients sent and received numerous
times more messages than most other patients), we report
medians and interquartile ranges (IQR) for secure message
frequencies.

Bivariate comparisons of categorial were calculated using
Pearson’s χ2 statistic, and the Mann-Whitney U test was
used for nonparametric comparisons of continuous data.
Interrupted time series models were used to explore the
trajectory of the shift away from in-person to telehealth visit.
Specifically, we allowed for both a sudden shift toward
telehealth (as opposed to in-person) visits and a change in
the rate at which telehealth was substituted for in-person
visits during the pandemic period compared with the
prepandemic period, while controlling for autoregression.26

All analyses were performed with SAS 9.4 (SAS Institute,
Carey, NC) and reported P-values , .05 as significant.

RESULTS

Utilization Trends of Office and Telehealth Visits

During the study period, there were 334,666 eligible visits
(including telephone, video, or office), 11.7% involved
consultations, and the rest were return visits. New consul-
tations, which constituted 12.4% of all visits before the
pandemic, decreased to a nadir of 8.6% inMay 2020, before
returning to 11.7% as of September 2020. Average monthly
visits peaked in March 2020 at 15,794 and dropped to a low
of 13,692 by May 2020. In total, since the pandemic, the
average monthly visits declined by 4.1% from 16,155 to
15,499 (Fig 3A). Looking at specific types of visits (Figs 3B),
monthly office visits decreased by 83% from a mean of
10,562 to 1,769, telephone visits increased by 69% from a
monthly average of 5,114 to 8,663, and average monthly
video visits increased substantially from 40 to 4,666.
Interrupted time series analysis showed a statistically sig-
nificant trend of increase in the fraction of telehealth out of all
visits within the prepandemic period (P, .01), a statistically
significant sudden shift to telehealth between prepandemic
and pandemic periods (P , .01), as well as a statistically
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significant trend of reduction in telehealth use after the
pandemic-related shift (P , .01).

Regarding secure messages, 1,161,239 were sent, evenly
balanced between communications from patients to pro-
viders and from providers to patients. The monthly average

gradually increased throughout the entire study period
(Fig 3C). The number increased dramatically (41%) during
the first month of the pandemic (March 2020) and
remained high (26% greater than before the pandemic)
throughout the pandemic.
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FIG 1. Proportions and absolute numbers of office, telephone, and video visits betweenMarch 19, 2021, and September 30, 2021, by (A) age group, (B) race
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FIG 2. Total number of secure messages per patient between March 19, 2021, and September 30, 2021, by (A) age group, (B) race and
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Disparities in Utilization of Telehealth

Since the pandemic and until the end of the study period, a
total of 97,887 visits were held with 46,052 patients. Of
these visits, 10,927 (11.2%) were in office, 32,496 (33.2%)
were by video, and 54,464 (55.6%) were by phone. Visit
utilization patterns differed among demographic groups
(see Fig 1; P , .01 for all comparisons). The fraction of
video visits among all telehealth visits was higher for (1)
younger patients compared with older patients (48% for
Generation Z, 46% for Millennials/Generation Y, 39.6%
for Generation X, 34.4% for Baby Boomers, and 24.5% for
Silent Generation); (2) patients who are Asian/Pacific Is-
lander (35%) or non-Hispanic White (33.8%) compared
with patients who are Black/African American (30%) or
LatinX/Hispanic White (27.5%); (3) patients who have a
commercial insurance (39%), compared with those who
have only Medicaid insurance (32.6%) or only Medicare
(28%); (4) male patients (34.6%) compared with females
(32.3%); (5) those who speak English (33.7%) compared
with those who need an interpreter (24.5%); (6) those who
have a Charlson comorbidity index of three or less (36.2%)
versus a (worse) Charlson comorbidity score of four or more
(31.3%); (7) those who are married or have a domestic
partner (35%) compared with those who are single/
divorced/widowed/unknown (29.9%); (8) those who have
a longer driving distance to clinic (36.2%) compared with
shorter driving distance (32.2%); and (9) those who belong
to clinics in less dense cities (36%) compared with more
dense cities (27.9%; see Fig 1).

Disparities in Utilization of Secure Messages

Since the pandemic and until the end of the study period, a
total of 328,293 secure messages were sent and received
by 46,052 patients. The median time interval between the
first message in a thread sent by a patient until the first
response from a physician was 220minutes (IQR 34-1,277
minutes), and the median interval between the first
message in a thread sent by a physician until the first
response from a patient was 153 minutes (IQR 34-1,223
minutes). In the study period, statistically significant dif-
ferences were noted between demographic groups in the
total number of secure messages (Fig 2; P , .01 for all
comparisons). Similar to the findings above relating to
video visits, the total number of sent and received secure
messages was higher, per patient, in (1) younger patients
compared with older patients (Millennials/Generation Y:
median = 3 and IQR [0-12]; Generation X: 3[0-10]; Baby
Boomers: 2[0-8], and Silent Generation: 1[0-5]), except for
Generation Z patients who had used less secure messages
than expected (median = 2 and IQR [0-8]); (2) patients
who are Asian/Pacific Islanders or non-Hispanic Whites
(median = 2, IQR [0-8] for both), compared with patients
who are Black/African American (1[0-6]) or LatinX/
Hispanic White (0[0-5]); (3) patients who have a com-
mercial insurance (3[0-10]), compared with those who
have only Medicare insurance (2[0-9]) or only Medicaid (2

[0-7]); (4) male patients (2[0-9]) compared with females (2
[0-7]); (5) those who speak native English (2[0-8]) com-
pared with those who need an interpreter (0[0-3); (6) those
who have a lower Charlson comorbidity index (2[0-9])
versus a higher Charlson comorbidity score (1[0-6]); (7)
those who are married or have a domestic partner (2[0-9])
compared with those who are single/divorced/widowed/
unknown (1[0-6]); and (8) those who have a longer driving
distance to clinic (2[0-9]) compared with shorter driving
distance (2[0-7]). There was no difference in the total
numbers of secure messages between those who belong to
clinics in less dense cities and those in denser cities (2[0-8]
for both).

DISCUSSION

Overall, the results of our study exhibited two main themes.
First, in our health care system, the COVID-19 pandemic
was associated with a rapid shift toward telehealth and
away-from-office visits, while the patient and oncology
provider populations remained steady. Similar reports were
previously published by others27 and us,16,18,19 further
supporting the feasibility and ubiquity of these changes.

Second, and more importantly, our study showed that
secure messages and video visits were used less often by
historically underserved populations such as the elderly,
disadvantaged or historically marginalized groups, those
without commercial insurance, non-English speakers, and
others. Although all the comparisons included in this study
are statistically significant (partly because of the large
sample size), some of them are more clinically and/or
operationally meaningful. For example, the small differ-
ence in video visit use between women and men (32.3% v
34.6%, respectively) is not deemed as meaningful as
the much larger differences in video visit utilization of the
various age groups. To the best of our knowledge, this is the
first large study to describe disparities in use of telehealth
and secure messages in medical hematology/oncology,
across all types of cancers. Our findings were consistent
with smaller prior studies that reported telehealth, secure-
message, and EHR-portal enrollment-related disparities in
various cancer-related disciplines,9-12,28 and they demon-
strate that such disparities persisted despite the major
shifts toward telehealth since COVID-19 emerged. Our
study focused on patients in California, one of the most
racially and ethnically diverse state in the United States (by
US Census measures29), which outperforms most other
states in government benchmarks of equity in health
care.30 Kaiser Permanente has promoted equity, inclusion,
and diversity throughout its history, and regularly embeds
mechanisms to identify and eliminate inequities in its
operations,31 and its patient population reflects the racial
and ethnic diversity of the population it serves.15 Thus, it is
possible that our findings may in fact under-represent the
severity of disparities in utilization of telehealth and secure
message by patients with cancer across the nation.
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FIG 3. Trends in (A) overall visits, new consultations, (B) utilization of office and telehealth visits, as well as (C) secure
messages from January 2019 to September 2020, before and since the COVID-19 pandemic.
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Surprisingly, among the various demographic groups, there
were only subtle differences in the fraction of office visits out
of all visits, and much more pronounced differences in the
fraction of video versus telephone visits. This is in contrast
to others’ findings9 that also showed demographic dis-
parities in use of office versus telehealth visit (video and
telephone combined). In our health care system, medical
assistants or navigators are in charge of booking patients for
visits with hematology/oncology, and patients are not able
to independently schedule their own appointments. Al-
though our study was not designed to answer this question,
it is hypothesized that in our health care system, it is the
provider or the system that commonly decides between
office or telehealth visit, but it is the patient or patient
characteristics that influence the choice between tele-
phone and video visits.

Our study was also one of the first to describe the volume of
SM in oncology, showing that within our health care system,
secure message utilization has been rising consistently
before and even more so since the pandemic, and sug-
gesting that use of secure messages is becoming a more
prevalent method of care delivery in oncology. This study is
somewhat limited in that we could not explore the content
or themes of the included . 300,000 secure messages;
however, we intend to report on this issue in future pub-
lications. SM technology is well received by patients32 and
may reduce the need for more costly in-person or telehealth
visits.14,33 However, the use of SM can have negative po-
tential effects on provider well-being and work-life
balance.34,35 Despite the above, secure messages are
currently either not billed for or are compensated at a much
lower rate compared with office or telehealth visits.36

Regulation on reimbursement for telephone and video
visits, by contrast, continues to evolve since the COVID-19
pandemic started, but in certain practice settings, these
types of visits are reimbursed at a considerably lower rate
than office visits.2,18 The exemptions regarding payment for
telehealth by the Centers for Medicare and Medicaid are
still considered temporary, and coverage and compensa-
tion rates for telehealth services by private insurers are
governed by individual state regulations.37 This lack of
payment parity between methods of care delivery may
affect provider choices in how frequently to see each pa-
tient and by which method(s), and/or discourage providers
from attending to secure messages in a timely and
thoughtful manner, thus potentially leading to insufficient
medical supervision with less use of telehealth and secure
messages, or increased exposures to COVID-19 and other
pathogens with office visits. Additionally, since telephone
visits are reimbursed at a much lower rate than video visits
in most settings, some providers may not offer telephone
visits to their patients and, as such, inadvertently exclude
access to telehealth for those who cannot use video. Thus,
it is concerning that this lack of payment parity combined
with the disparities in use of video visits and secure

messages reported herein may disproportionately nega-
tively affect clinical outcomes and quality of life for dis-
advantaged populations.

There were several limitations to our study. First, it was
conducted relatively early during the COVID-19 pandemic
and thus may not fully represent the more recent or future
evolutions in practice stemming from this pandemic.
Second, our study was performed solely in Northern Cal-
ifornia, an area with one of the highest percentages of
broadband internet access,38 and thus, our findingsmay be
less relevant to rural and other areas with less pervasive
access to broadband infrastructure. Third, the telehealth-
related disparities noted in our study were based on the
fraction of telehealth visits out of all visits but not on ab-
solute numbers visits at the individual patient level. This
may introduce a bias, as some patient groupsmay receive a
similar fraction of video visits, but have higher or lower
absolute number of video visits per patient compared with
other groups of patients. However, the concordant dis-
parities seen with absolute numbers of secure messages
per patient make that concern less likely. Fourth, some of
the demographic variables included herein (ie, race and
ethnicity, and sex) were self-reported. There are many ways
to describe these intricate social constructs; however, given
the complex historical and societal connotations of sex,
race, and ethnicity, we believe that self-report is the most
appropriate way to describe/determine this information39.
Finally, additional research is needed to measure the actual
clinical impact of the disparities reported herein.

The future role of telehealth and secure messages in
cancer care after the COVID-19 pandemic remains to be
determined. However, several indications increasingly
suggest that these technologies will continue to take a
significant role in an emerging hybrid cancer care delivery
model. These include the rapid and sustained uptake of
telehealth and secure messages as shown herein, high
patient40-42 and provider16 satisfaction with telehealth, the
lower-than-desired COVID-19 vaccination rates and on-
going infection waves,43 dispersion of broadband internet
technology over time, and the recent recommendations for
policymakers to extend current telehealth-related regula-
tory expansions.44 Indeed, ASCO has advocated for tele-
medicine policies to remain in place after the public health
emergency ends.3

As such, recognizing these disparities in telehealth and
secure message utilizations is the first necessary step to-
ward improving equity and inclusion in these realms of
care. Specific improvement measures have been sug-
gested by others, including live interpreter services, edu-
cation and tech support for patients and caregivers,
working with local communities to identify public facilities
with broadband access for patients to use, and teaching
clinicians communication skills specific to telehealth.45 The
inherent characteristics of telehealth and SM technologies
could be helpful in countering long-standing injustices and
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discrimination in health care by improving access to care
and reducing logistic and financial burdens for caregivers
and patients.3,45 Thus, overcoming the disparities in tele-
health and secure messaging is a uniquely important and
timely issue. Future research should focus on establishing
the barriers to effective use of telehealth and secure mes-
saging in various underserved populations, understanding
preferences of patients and caregivers from various

demographic groups regarding the use of these technolo-
gies, and testing interventions to improve access and equity
in telehealth and secure messages. In our own health care
system, improving equity in telehealth was chosen as the
main patient-care equity goal for the department of He-
matology and Oncology in 2021, and an extensive patient
survey of patients’ preferences and barriers relating to tel-
ehealth and secure messaging is underway.
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