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Abstract

This study investigates the readiness of breast cancer patients for eHealth, examining their technical equipment
and attitudes towards digital therapy support. Surveys conducted in 2013, 2016, and 2020 with 959 patients
reveal a significant increase in internet access, device ownership, and a shift from neutral to positive attitudes
towards eHealth. These findings suggest that key prerequisites for integrating digital therapy in routine care
are increasingly being met.

Introduction: The potential benefits of eHealth support in enhancing patient care, satisfaction, and cancer outcomes
are well-established; however, its integration into routine care has been gradual. The emergence of the COVID-19
pandemic in 2020 dramatically affected cancer patients, imposing multifaceted challenges that impede traditional doctor-
patient interactions. Consequently, there has been a surge in the adoption of eHealth for supporting oncological thera-
pies. This study investigates the fundamental prerequisites for transitioning to a more digitally oriented routine care,
focusing on the availability of appropriate technical equipment and the cultivation of a positive mindset towards eHealth
among breast cancer patients. Patients and Methods: In 2013, 2016, and 2020, breast cancer patients participated in
surveys utilizing a comprehensive paper questionnaire encompassing 29 inquiries about their health status, technical
equipment, and attitudes toward digital therapy support. Results: A total of 959 patients participated in the interviews.
Comparative analyses between the 2013, 2016, and 2020 surveys revealed a widespread increase in internet access
and device ownership across various age groups. By 2020, 3 quarters of patients were utilizing the internet for health-
related topics. Notably, there has been a considerable improvement in patients’ personal attitudes towards eHealth and
their expectations for future digital therapy support. Discussion: Over the seven years spanned by the surveys, there
has been a substantial positive shift in the attitudes of breast cancer patients towards eHealth, accompanied by a
marked improvement in their technical equipment. This study reveals that the essential prerequisites for digital therapy
support now appear to be prevalent among breast cancer patients.
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Introduction
Since 2020, worldwide healthcare systems have been confronted
with unexpected new challenges due to the COVID-19 pandemic.

As of November 2020, about 50 million confirmed cases and
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more than 1.2 million deaths related to COVID-19 have been
reported globally.! Infectious diseases such as COVID-19 require
social distancing and self-isolation to prevent and reduce infection
rates in all sectors. Patient safety and resource availability concerns
have led to restrictions on interpersonal medical consultations and
postponement of surgical and routine procedures in 2020. Using
predictive modelling, it was estimated that in the peak twelve weeks
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of disruption due to COVID-19 alone, over 28 million surgeries
were postponed.”

Cancer patients particularly suffer from delays in diagnosis and
treatment, as early detection and diagnosis are often critical to the
disease’s course. A 4-week delay in surgery is already associated
with an increased mortality rate for many types of cancer such as
breast cancer.’” A substantial increase in avoidable cancer deaths
is expected to be caused by the COVID-19, particularly because
of the limitation of routine diagnostics.” For different subgroups
such as patients with ER+ HER2— primary breast cancer, separate
guidelines have been developed to manage their treatment despite
postponed surgeries caused by COVID-19.° Several studies have
shown that cancer patients also have a higher risk of severe
complications and a worse outcome for severe acute respiratory
syndrome after infection with the coronavirus.®® Nevertheless,
COVID-19 can also be asymptomatic or subclinical and managed at
home.’

In recent years, developments in information and telecommu-
nication technology have underscored its role as key technology,
shaping the presence and defining challenges and opportunities
across almost all areas. This progress is also strongly reflected in
the healthcare sector. Although most of these concepts are generally
referred to as eHealth, this term has not yet been clearly defined, and
a variety of definitions and delimitations exist.'"” One very common
definition by Eysenbach et al.'! Describes eHealth as “health services
and information delivered or enhanced through the internet and
related technologies”

The scope of eHealth encompasses a wide range. It includes
basic information retrieval and communication, such as access-

”

ing educational materials online,'” as well as the use of electronic
patient records (EPRs) and patient accessible electronic health
records (PAEHRs) for sharing patient information among health-
care providers and patients.'*!* Additionally, it covers electronic
prescriptions for efficient medication management.” At the
advanced end, eHealth includes personalized digital therapies using
real-time (electronic) patient-reported outcomes ([¢]PROs) for
managing treatment side effects in breast cancer patients.'® It
also encompasses developments in artificial intelligence (AI)-driven
diagnostic tools for early detection of breast cancer through the
analysis of imaging data.'”

Numerous papers on different existing technologies have already
been published, and it is now widely recognized that major unused
opportunities regarding eHealth technologies exist. In a recently
published review, Konttila et al.’® state that knowledge and skills
in digital technology can improve patient care. Basch et al."” illus-
trate that eHealth support of cancer patients leads to significantly
higher patient satisfaction, longer therapy duration, fewer emergen-
cies, and longer overall survival compared to cancer patients receiv-
ing conventional care. Similarly, Denis et al.” provide empir-
ical evidence showing increased overall survival in lung cancer
patients by performing web-application-based follow-up. Dayer
et al.”! propose using smartphone apps as a possible eHealth service
solution with tailored information, offering tools for communica-
tion and monitoring. Thus, eHealth and most concretely ePROs as
the source of valuable information for improved therapy manage-
ment have become more and more helpful, mainly because the
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patient is actively involved in therapy management.?” This is partic-
ularly relevant in routine care, where there is often poor concordance
between physician-reported and patient-reported side effects, partly
due to previous collection methods being a significant barrier.”
The immediate opportunities of eHealth support may vary
depending on the clinical setting. In oncology, the increasing use
of oral antineoplastic therapy brings about fundamental changes
during therapy for patients and physicians. Most patients prefer
oral cancer therapy over intravenous (iv) therapy because it is more
convenient, eliminates the need for freqeuent visits to the doctor,
and gives patients more control over their therapy.** While quality
of life can often be significantly improved in an outpatient setting,”’
issues such as lack of adherence create a substantial problem in the

26:27 and may even affect mortality.”®

management of oral therapies

During the COVID-19 pandemic, telemedicine has shown that
many outpatient visits can be clinically managed effectively from a
distance without affecting patient health,” thus addressing one of
the greatest challenges of the pandemic for cancer patients. Numer-
ous recent publications suggest telemedicine, including web-based
consultations and other application scenarios, as a solution for
patient management and maintaining an intact healthcare infras-
tructure during the pandemic.’®> The large number of concepts
created in a short time frame clearly demonstrate the important
role that eHealth instruments can play internationally across the
different medical disciplines, simply driven by the need to provide
continued medical care in the era of social distancing. The impact
of the COVID-19 pandemic seems to offer the opportunity for
rapid implementation of digital support in medicine, particularly
aimed at disease monitoring and therapy support. However, there
are still several challenges in the implementation process, such as the
integration of telemedicine into international and national health
guidelines.*

All concepts for the use of eHealth in routine care demand muld-
ple basic requirements. For example, the necessary technical infras-
tructure must be available, and acceptance—especially in the sense
of a positive mindset—must be present in all stakeholders such as
medical personnel and patients. It is essential for healthcare profes-
sionals to perceive a benefit from using a new technology in order
to improve theratpy.18 Besides, prior I'T experience and the intention
to use a system also play an important role in predicting the use of
health IT as part of routine patient treatment.’

In a previous study, we investigated readiness and availability
of the necessary infrastructure regarding breast cancer patients’
eHealth therapy support among treating physicians.”” We aimed
to address whether breast cancer patients of different ages, perfor-
mance statuses, and educational backgrounds are prepared to move
to more digitalized healthcare, and whether there is basic accep-
tance and a need for further practice-orientated solutions, appro-
priate education, and training.”’**%* Given the dramatic impact of
the COVID-19 pandemic on routine breast cancer care, the timing
of our interviews is clinically significant.

Materials and Methods

Surveys were conducted at three 3 points on randomly selected
patients diagnosed with breast cancer. The first data collection
took place from 2012 to 2013, the second from 2015 to 2016,
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and the third in 2020. The paper-pencil-based German-language
survey was distributed at 4 different outpatient clinics and at three
patient breast cancer information events hosted by the Ludwig-
Maximilians-University (LMU) Breast Center in Munich, Germany.
The treating doctors invited their consecutive patients to voluntar-
ily answer the questionnaire once during their therapy. The only
criterion for inclusion was a current or past breast cancer diagno-
sis. The survey was conducted anonymously and without provid-
ing any incentives to the participants. The questionnaire was origi-
nally designed with assistance from “Mamazone” and “Brustkrebs
Deutschland,” 2 large German breast cancer advocacy groups, and
approved by the ethics committee of the LMU medical faculty.*’
The questionnaire remained unchanged between the 3 time points
for reasons of comparability. It contained 27 single- and multiple-
choice questions as well as 2 numerical questions summarized in 4

question groups.

Structure of the Questionnaire

In the first group, the patients were asked about their living and
professional situation. In addition to gender, age, and educational
background, the recorded data include the number of people or
patients living with them, the population size of their residence area,
and their employment status.

The second group included questions on the general health
state according to the Eastern Cooperative Oncology Group
(ECOG) performance status scale ranging from “fully active” (0)
to “completely disabled” (4).”" The aim of this classification is to
describe the ability to perform daily activities and the related level of
assistance required. In addition, data on breast cancer was collected,
such as the time of initial diagnosis, metastasis status and therapy
history.

The third group included questions about the patients’ ownership
of internet-capable devices, like certain phone types, tablets, and
personal computers, as well as their current internet usage behav-
ior. Three device groups were created: PC, tablet PC, and smart-
phone. First, patients were asked about the tasks for which they
used the internet and how often they performed these tasks, such
as writing emails, making internet/video telephone calls, purchasing
goods/services, or online banking. Second, detailed questions were
asked about their usage behavior concerning health-related topics.
Patients were also asked whether they needed help in this regard and
what their specific intent was, eg, searching for information about
their disease, looking up practitioners, or establishing contact with
their doctor or pharmacist.

The last group of questions focused on patients’ personal
opinions and wishes for future use of internet and communica-
tion technologies in the context of therapy support for their cancer.
Questions concerning personal opinions were rated on a 5-point
scale ranging from +2 "very high acceptance” over 0 being neutral
to -2 "very low acceptance." General questions were asked, such as
whether patients could imagine using therapy support via the inter-
net or smartphone, as well as their attitudes towards concrete scenar-
ios such as documentation of side effects via smartphone or using an
independent phone hotline.

The most recent survey was conducted in March 2020, shortly
before the first peak of the COVID-19 pandemic in Europe
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and about 2 weeks before lockdown restrictions were enforced in
Germany. For evaluation of the questions on current and future
usage behavior, the surveys in 2013-2016 were therefore combined
into one group to differentiate them from the survey during the
pandemic.

Statistical Analysis

Data analysis was performed using SPSS version 26. Descrip-
tive statistics summarized demographic and baseline characteristics
of participants. The Kruskal-Wallis test was utilized to compare
nonparametric data across the three survey time points (2013, 2016,
2020). Spearman’s rank correlation coefficient was employed to
assess relationships between the specific questions. Differences with
a P value < .05 were considered significant in all tests.

Results

A total of 959 individuals were surveyed, with 190 excluded
due to not being diagnosed with breast cancer. The final cohort
comprised 769 participants, including 321 patients from 2013, 211
patients from 2016, and 237 patients from 2020.

Patient Sociodemographic and Baseline Health
Characteristics

The respondents had a median age of 59 years in 2013, which
decreased to 56 years in both 2016-2020. Across all surveys, partic-
ipants’ ages ranged from 23 to 89 years, with women comprising
99.5% of the cohort. A total of 49.0% of respondents completed
their school education with the German Abitur or higher, equiv-
alent to an international high school graduation. This percentage
was 42.4% in 2013, 53.6% in 2016, and 54.0% in 2020. Overall,
the level of education increased significantly (P < .011) from 2013
to 2016 and remained at the same level in 2020.

In terms of living arrangements, 26.3% of patients lived alone
while 67.8% stated that they lived with at least one other person.
The proportion of respondents residing in a city with at least
100,000 inhabitants was 38.6% in 2013, 42.2% in 2016, and
49.4% in 2020.

On the ECOG scale ranging from 0 to 4, 89.7% of patients
reported a value of 0 or 1 in 2013. This percentage decreased to
86.7% in 2016 and 78.1% in 2020, indicating a lower ability of
respondents to perform daily activities in the more recent surveys.

Among those surveyed, 43.8% were diagnosed with breast cancer
within the last year: 38.0% in 2013, 52.6% in 2016, and 43.9%
in 2020. Additionally, the percentage of patients with metastases
increased from 25.9% in 2013 to 28.9% in 2016 and 38.0% in
2020.

At the time of the survey, most patients had undergone surgery
(76.2%), radiation therapy (58.0%), and intravenous chemother-
apy (54.4%). The number of patients on antibody therapy more
than doubled from 2013 to 2020, increasing from 13.1% to 31.2%,
while the proportion on oral chemotherapy more than tripled from
6.2% to 21.5% (Table 1).

Patient Access to the Internet and Ownership of Devices
The possession of internet-capable devices in the PC (P < .001),
tablet PC (P < .001), and smartphone (P < .001) categories,
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Table1 = Demographics in Comparison Across the Three Surveys and in Total

Total 2013 2016 2020
N % In N % In N % In N % In
Column Column Column Column

Age <30 11 1.4% 3 0.9% 4 1.9% 4 1.7%
31-40 79 10.3% 23 7.2% 25 11.8% 31 13.1%
41-50 162 21.1% 69 21.5% 46 21.8% 47 19.8%
51-60 170 22.1% 63 19.6% 47 22.3% 60 25.3%
61-70 184 23.9% 95 29.6% 49 23.2% 40 16.9%
71-80 111 14.4% 42 13.1% 30 14.2% 39 16.5%

>80 14 1.8% 2 0.6% 6 2.8% 6 2.5%

Missing 38 4.9% 24 7.5% 4 1.9% 10 42%
Sex Female 765 99.5% 318 99.1% 211 100.0% 236 99.6%
Male 1 0.1% 0 0.0% 0 0.0% 1 0.4%

Missing 3 0.4% 3 0.9% 0 0.0% 0 0.0%
Educational Secondary School 123 16.0% 56 17.4% 29 13.7% 38 16.0%

background

College 251 32.6% 120 37.4% 65 30.8% 66 27.8%
High School 134 17.4% 54 16.8% 37 17.5% 43 18.1%
University 206 26.8% 70 21.8% 66 31.3% 70 29.5%

Doctoral Degree 37 4.8% 12 3.7% 10 4.7% 15 6.3%

Missing 18 2.3% 9 2.8% 4 1.9% 5 2.1%
Employment Employed 301 39.1% 114 35.5% 7 36.5% 110 46.4%
Official 55 7.2% 18 5.6% 22 10.4% 15 6.3%

Self-employed 65 8.5% 21 6.5% 25 11.8% 19 8.0%
Retired 300 39.0% 147 45.8% 74 35.1% 79 33.3%

Unemployed 24 3.1% 8 2.5% 9 4.3% 7 3.0%

Missing 24 31% 13 4.0% 4 1.9% 7 3.0%
People in household 1 202 26.3% 85 26.5% 51 24.2% 66 27.8%
2 300 39.0% 138 43.0% 78 37.0% 84 35.4%
3 101 13.1% 38 11.8% 32 15.2% 31 13.1%
4 92 12.0% 27 8.4% 3 15.6% 32 13.5%

5 and more 28 3.6% 10 3.1% 6 2.9% 12 51%

Missing 46 6.0% 23 7.2% 11 5.2% 12 51%

Residents in area <1000 22 2.9% 12 3.7% 3 1.4% 7 3.0%
1000-9999 118 15.3% 59 18.4% 36 17.1% 23 9.7%
10,000-49,999 207 26.9% 91 28.3% 62 29.4% 54 22.8%

50,000-99,999 22 2.9% 10 31% 3 1.4% 9 3.8%
100,000 and more 330 42.9% 124 38.6% 89 42.2% 117 49.4%
Missing 70 9.1% 25 7.8% 18 8.5% 27 11.4%
ECOG 0 457 59.4% 202 62.9% 136 64.5% 119 50.2%
1 199 25.9% 86 26.8% 47 22.3% 66 27.8%
2 74 9.6% 24 7.5% 18 8.5% 32 13.5%

3 24 31% 4 1.2% 6 2.8% 14 5.9%

4 2 0.3% 0 0.0% 1 0.5% 1 0.4%

Missing 13 1.7% 5 1.6% 3 1.4% 5 2.1%
Primary diagnosis Last month 131 17.0% 50 15.6% 50 23.7% 31 13.1%
Last year 206 26.8% 72 22.4% 61 28.9% 73 30.8%
1-5 years ago 210 27.3% 81 25.2% B8 25.1% 76 32.1%
>5 years ago 220 28.6% 116 36.1% 47 22.3% 57 241%

Missing 2 0.3% 2 0.6% 0 0.0% 0 0.0%

(continued on next page)
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Total
N % In N
Column

Metastasis No 474 61.6% 200

Yes 234 30.4% 83

Missing 61 7.9% 38

Surgery Yes 586 76.2% 262

Radiation therapy Yes 446 58.0% 186

Chemotherapy (iv) Yes 418 54.4% 165

Chemotherapy (po) Yes 81 10.5% 20

Antihormonal therapy Yes 316 411% 122

Antibody therapy Yes 151 19.6% 42

Further therapies Yes 5 6.6% 17

Diagnosed with other No 698 90.8% 290
cancer

Yes 59 7.2% 22

Missing 16 2.1% 9

Postmenopausal No 260 33.8% 98
status

Yes 486 63.2% 210

Missing 23 3.0% 13

More digitalized routine care in breast cancer

Table 1 | (continued)

2013 2016 2020

% In N % In N % In

Column Column Column
62.3% 135 64.0% 139 58.6%
25.9% 61 28.9% 90 38.0%
11.8% 15 71% 8 3.4%
81.6% 141 66.8% 183 77.2%
57.9% 108 51.2% 152 64.1%
51.4% 102 48.3% 151 63.7%
6.2% 10 4.7% 51 215%
38.0% 89 42.2% 105 44.3%
13.1% 35 16.6% 74 31.2%
5.3% 17 8.1% 17 7.2%
90.3% 193 91.5% 215 90.7%
6.9% 5 71% 18 7.6%
2.8% 3 1.4% 4 1.7%
30.5% 89 42.2% 73 30.8%
65.4% 118 55.9% 158 66.7%
4.0% 4 1.9% 6 2.5%

Parameters are presented in both total numbers and percentages.

as well as regular internet access (P < .001), exhibited a notable
dependence on the age of respondents, declining with advancing
age. In 2013, all patients up to the age of 40 had internet access,
extending to 50 years in 2016-2020. In 2020, 84.6% of respon-
dents in the second-highest age group (71-80 years) reported regular
internet access. In comparison to the 2013 survey, both the 2016-
2020 surveys revealed increased internet access and device owner-
ship across almost all age groups, illustrated in Figure 1.

Within the PC group, in all 3 surveys at least 85.7% of patients
up to the age of 60 owned a PC. The age group of 61-70 years
showed the most significant increase, rising by more than 30%-
54.7% in 2013 to 85.0% in 2020. While all respondents in the 31-
40 age group stated PC ownership in 2013, this percentage slightly
decreased t0 92.0% in 2016 and 93.5% in 2020.

Among the devices, smartphone ownership experienced the most
substantial increase between surveys. In 2013, 25.6% of respondents
owned a smartphone. This rate surged to 59.4% in 2016 and more
than tripled to 84.6% in 2020. In the age group of patients over
70, no patient reported owning a smartphone in 2013. By 2016,
the proportion reached 19.4%, and in 2020, it further increased to
71.1% of respondents.

The group of patients owning a tablet PC almost tripled from
10.8% in 2013 to 31.4% in 2016, with a subsequent 3.8% increase
from 2016 to 2020, totaling 35.2%. The largest ownership of tablet
PCs was observed in the 31-40 age group.

As the age of patients in the initial survey was slightly higher,
equipment information was assessed age-specifically. In more recent
surveys, a higher proportion of currently employed and fewer retired
patients were included. It is noteworthy that the overall health status

of patients in the more recent surveys was slightly poorer, and fewer
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participants from smaller cities were involved. However, these differ-
ences in the surveyed populations do not seem significant enough to
compromise the essential findings.

Current Utilization of Internet Technologies

In the latest survey, 3-quarters of patients reported active
internet usage. Beyond conventional activities such as emailing
(81.4%), prevalent internet engagements included reading news
(58.2%), online banking (56.5%), participation in private social
networks (54.0%), video calls (53.6%), and gathering information
on consumer products (50.6%). The most substantial absolute surge
in users from 2013 to 2020 was observed in video calls (a 39.3%
increase), succeeded by private social networks (a 36.6% increase),
and news reading (a 32.7% increase). Notably, the most pronounced
relative increase was evident in participation in online courses, with
the percentage more than quintupling from 3.1% to 17.3% (refer
to Table 2).

Among all patients surveyed, almost 3-quarters already use the
internet for health-related topics. While in 2013, 7.2% said that
they were using their mobile phone for health-related topics, this
figure rose more than sevenfold to 52.3% in 2020. The number
of patients using the internet without help increased across surveys
for tasks such as secking general information about their disease,
researching information about doctors, exploring other treatment
options, and accessing professional scientific information. Although
direct contact with doctors, pharmacists, and other patients has
also increased significantly and more than doubled in each case,
it remains at a low level compared to the other topics. In 2020,
for example, 1 in 6 patients stated that they would contact their
doctor via the internet. The largest relative increase was seen regard-
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Figure 1 = Internet access and ownership of internet-enabled devices across different age groups.
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Table 2  Current Usage of Internet Technologies for Nonhealth-Related Topics at the Time of the Surveys

Total 2013 2016 2020
N % In N % In N % In N % In P
Column Column Column Column
Daily use of internet 451 58.6% 151 47.0% 131 62.1% 169 71.3% .001
Writing emails 580 75.4% 219 68.2% 168 79.6% 193 81.4% <.01
Private social networks 246 32.0% 56 17.4% 62 29.4% 128 54.0% <.01
Job-related social networks 98 12.7% 20 6.2% 22 10.4% 56 23.6% <.01
Video calls 217 28.2% 46 14.3% 44 20.9% 127 53.6% <.01
Read news 306 39.8% 82 25.5% 86 40.8% 138 58.2% <.01
Information on education 161 20.9% 51 15.9% 43 20.4% 67 28.3% 014
Participation in online courses 62 8.1% 10 3.1% 11 5.2% 4 17.3% <.01
Job search and applications 85 11.1% 22 6.9% 22 10.4% 4 17.3% .003
Use of online encyclopedias 256 33.3% 77 24.0% 7 36.5% 102 43.0% <.01
Information on products 336 43.7% 116 36.1% 100 47.4% 120 50.6% 004
Use of travel services 266 34.6% 92 28.7% 68 32.2% 106 44.7% .004
Online banking 340 44.2% 11 34.6% 95 45.0% 134 56.5% <.01
Sale of goods and services 164 21.3% 43 13.4% 4 19.4% 80 33.8% <.01
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Table 3  Current Usage of Internet Technologies for Health-Related Topics at the Time of the Surveys
Total 2013 2016 2020
N % In N % In N % In N % In P
Column Column Column Column

Usage of internet for 559 72.7% 212 66.0% 165 78.2% 182 76.8% 023
health-related topics

Usage of mobile phone for 183 23.8% 23 72% 36 17.1% 124 52.3% <.01
health-related topics

Using the internet without help 505 65.7% 182 56.7% 148 70.1% 175 73.8% 01
General information about the 502 65.3% 185 57.6% 148 70.1% 169 71.3% <.01
disease

Search for information about 390 50.7% 129 40.2% 119 56.4% 142 59.9% <.01
doctors

Direct contact to doctor 86 11.2% 25 7.8% 22 10.4% 39 16.5% .007
Direct contact to pharmacists 25 3.3% 7 2.2% 5 2.4% 13 55% 091
Exchange with other patients 94 12.2% 20 6.2% 21 10.0% 58 22.4% <.01
Search for other treatment options 251 32.6% 96 29.9% 73 34.6% 82 34.6% 047
Professional scientific information 279 36.3% 90 28.0% 82 38.9% 107 451% <.01

ing patients who communicate with other patients via the internet;
this percentage more than tripled from 6.2% to 22.4% (Table 3).

We observed a significant negative correlation between increasing
age and current use of internet for health-related topics (P < .001).
This trend extends to nearly all aspects of internet usage, including
direct contact with doctors (P < .01), as well as nonhealth-related
activities such as online banking (? < .001) and social networks (P
< .001).

Personal Attitude and Future Expectations Regarding
Digital Therapy Support

We examined the evolution of individuals' perspectives and
expectations regarding digital therapy support, exploring shifts in
patient attitudes before and during the COVID-19 pandemic by
comparing their views on eHealth from 2013/2016 to 2020.

Notably, in the surveys conducted prior to the COVID-19
pandemic (2013, 2016), patients tended to express a neutral stance
towards utilizing the internet for health-related topics (mean 0.25)
and documenting side effects online (mean -0.31) on a scale ranging
from -2 (strongly disagree) to +2 (strongly agree). However, in the
spring of 2020, responses reflected a more positive outlook, with
respondents exhibiting favorability towards both scenarios (inter-
net use for health-related topics: mean 0.74; documentation of side
effects: 0.49; Figure 2).

Furthermore, there was a significant shift from initial reluc-
tance towards using smartphones for health-related matters (mean
-0.92 before COVID-19) and documenting side effects through
these devices (mean -1.21 before COVID-19) to a positive accep-
tance post-COVID-19 outbreak (smartphone use for health-related
topics: 0.54; documentation of side effects using smartphones:
0.43).

Noteworthy is the observation that expectations for digital
therapy support showed an upward trend with higher levels of
education, except among individuals with doctoral degrees. Specif-
ically, within the groups with the highest educational attainment,
the mean scale values increased across all questions, reflecting a
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positive shift in attitudes, such as the willingness to document
therapy side effects via the internet in the future (Figure 3).
Moreover, a universal positive correlation between higher educa-
tion levels and future expectations (P < .001) was evident across all
respondents.

Discussion

It can be clearly seen that in the 7-years between the 3 surveys,
patient characteristics as well as technical equipment and patient
attitudes regarding its use have changed considerably. The signifi-
cant increase in the number of patients with higher education quali-
fications corresponds to recent developments in Germany.”” The
same applies to the increasing number of patients living in large
cities like Munich, which is expected to continue to develop in
this way.”> The increase in the use of therapeutic methods such as
oral chemotherapeutic agents and antibody-based therapy reflects
current progress in cancer therapy.**> The observed deterioration
in general health status and in performing activities of daily life,
along with the increase in patients with metastatic breast cancer and
those whose first diagnosis was more than 1-year ago across our 3
surveys, cannot be attributed to any specific cause—this may well be
a random effect. It is also possible, however, that COVID-19-related
caution may have led to certain patient populations postponing their
follow-up examination in early 2020.

As expected, availability of internet access and internet-capable
devices among young patients was very high. The increasing
adoption rate of such devices among older patients was in line with
the development observed in other studies.*®%” The role of smart-
phones is particularly noteworthy in this context as the observed
availability has increased considerably. Moreover, most patients have
shifted their opinion on using these devices for health-related issues
or for documenting side effects, moving from the lowest rating to
the second highest within just 7-years. As a result, special atten-
tion should be paid to the development of appropriate interfaces for
mobile devices, particularly regarding the specific needs of elderly
patients.”® Although adoption rates for such devices have already
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Figure 2  Opinion on future eHealth topics before (2013, 2016) and during the COVID-19 pandemic (2020) on a scale from -2

(strongly disagree) to +2 (strongly agree).
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Figure 3 Opinion on the internet to record side effects by educational qualification before (2013, 2016) and during the COVID-19

pandemic (2020) on a scale from -2 (strongly disagree) to +2 (strongly agree).
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increased among older patients, a higher age seems to be the decisive
factor for both declining current internet use and a more criti-
cal or reluctant attitude towards this topic. It may be necessary,
for example, to promote further adoption through special educa-
tion and training as well as through equipment adapted for the
elderly. The level of education appears to influence patient enthu-

siasm towards eHealth solutions, with those having lower school-
leaving qualifications showing less enthusiasm. This is also consis-
tent with other studies evaluating the topic of internet access and
level of education.”” Providing targeted information and explana-
tions about the benefits of eHealth may be beneficial to reach this
target group.
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The trend towards increasing digitization of our society, which
has been ongoing for years, was also clearly reflected in the surveys.
In the past, the central problem of practical implementation of
eHealth applications was the contradiction between the high speed
of software development and the long duration of clinical trials.”
In this context, Keesara et al.”! describe that the necessary technolo-
gies have existed for decades but have not achieved adoption due to
stringent regulations and inadequate financial structures. During the
COVID-19 pandemic, extensive contact restrictions were imposed
in many countries at short notice, and the opening of shops, schools,
hospitals, and other facilities became restricted. This historically
unique situation reveals not only a necessity but offers a good oppor-
tunity to advance digitization in medicine across all age groups, a
process that is already ongoing in other areas of everyday life.

There is already evidence that the COVID-19 pandemic seems
to accelerate rapid implementation of internet-based interaction
possibilities especially in healthcare, highlighting many opportuni-

2 54 .
29,38,52-54 These new achieve-

ties for future development strategies.
ments would probably not only be effective for future lockdown
scenarios but also impact routine patient care. It remains to be
seen whether there is now a greater focus on eHealth as a conve-
nient, cost-effective way for patient-healthcare provider interac-
tion, and whether eHealth can improve therapy management and
supportive cancer care by recording patient-reported outcomes.”’
The COVID-19 pandemic, therefore, has the potential to become a
turning point or at least an accelerator of the digital transformation
in the healthcare system.*

Appropriate patient-oriented eHealth solutions may even address
several issues at the same time. For example, Eccleston et al.”
describe the potentially positive benefits of rapidly introduced
eHealth-based pain management services in terms of emotional
distress related to the COVID-19 pandemic. Another new and free
web- and app-based patient assessment tool improves care while
ensuring safety of patients suffering from COVID-19, supporting
healthcare professionals working in the COVID-19 environment.”

However, the widespread adoption of internet-based eHealth
in routine care does not necessarily guarantee improvement of
treatment. Oh et al.!” already stated that none of the defini-
tions of eHealth they investigated include considerations of poten-
tial adverse, negative, harmful, or disadvantageous effects. Partic-
ularly with older patients, the widespread use of eHealth and the
possibly associated reduction in contacts could lead to further
problems such as mental illnesses.’” Additionally, the introduction
of new technologies can inevitably amplify existing disparities due
to limited access among patients with lower income, lower socioe-
conomic status, lower technological literacy, and those residing in
rural or remote areas. This effect was recently shown by Griffin
et al.’® among patients having access to an electronic health record-
based cancer symptom surveillance and management portal. The
digital divide may result in unequal health outcomes and decreased
quality of care for these vulnerable populations. An extensive switch
to eHealth technologies in combination with the declining popula-
tion outside of large cities could also lead to a reduction of local
expertise in rural areas, which could further exacerbate this devel-
opment. Upcoming studies will demonstrate whether these or other
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postulated negative effects do occur in practice and will eventually
provide strategies to address them.

On the positive side, several recent studies have already demon-
strated a reduction in symptom burden or other beneficial effects
in patients using ePROs integrated into the electronic patient
record. For example, Hassett et al.’’ developed eSyM, an ePRO-
based symptom management program integrated into the electronic
patient record. Patients starting chemotherapy or undergoing
surgery, eg, for suspected gynecologic cancer, who completed
a symptom questionnaire were offered additional support. The
utilization of eSyM reduced the risk of an emergency room admis-
sion or hospitalization. Kolodziej et al.®" showed that patients
diagnosed with breast, lung, or colon cancer who used ePROs
self-reported more symptoms compared to those who reported
symptoms through patient-initiated phone calls to nurses, while the
need for a visit in acute care was the same in both groups. The
authors assume that this could be attributed to electronic reporting,
which allows patients to easily share their symptoms with health-
care providers and obtain immediate assistance. As a final example,
the PRO-DUCE study demonstrated how monitoring using ePROs
compared to routine follow-up could improve the quality of life for
patients receiving trastuzumab deruxtecan treatment for metastatic
breast cancer.”!

Future research should focus on evaluating the long-term effects
of eHealth interventions on patient outcomes through longitu-
dinal studies. Investigating practical implementation challenges
and developing strategies to facilitate eHealth adoption in clini-
cal practice is crucial. The integration of ¢PROs into eHealth
platforms should be explored further to provide real-time feedback
for adaptive care. Personalized eHealth interventions using Al and
machine learning (ML) should be developed to tailor treatments to
individual patient needs. It must be investigated whether inequal-
ity, particularly among the described vulnerable groups, exists and
how it can be prevented. Additionally, regulatory and ethical consid-
erations, including patient privacy and data security, need to be
examined.

To apply eHealth effectively to patient care, it is crucial to imple-
ment training programs for both patients and healthcare providers.
These programs will enhance digital literacy and ensure the effec-
tive use of eHealth tools. Additionally, developing user-friendly
and affordable eHealth solutions is essential to address issues of
equity and access, ensuring that all populations can benefit. Clini-
cal trials should be conducted to evaluate the efficacy of specific
eHealth interventions in improving clinical outcomes. Furthermore,
integrating ePROs will facilitate timely and responsive care, enabling
healthcare providers to make informed decisions based on real-
time patient data. It is also important to discover how other recent
advancements in Al and ML can be validated and implemented in
clinical practice.

Several limitations of this patient survey should also be consid-
ered. The voluntary nature of participation may introduce a repre-
sentation bias, potentially favoring patients more inclined to engage,
and thus marginalizing essential insights from key patient subsets.
Moreover, it is noteworthy that a considerable percentage of respon-
dents indicated an elevated educational status. Consequently, the
interpretations may predominantly mirror the experiences and views



of this subset, potentially not generalizing to the broader population,
especially those with varied educational backgrounds. The survey’s
commencement around the onset of the pandemic, combined with
the dynamic nature of the disease’s progression and rapid transitions
in healthcare methodologies, suggests that the derived insights may
not fully encapsulate prevailing post-pandemic perceptions. Contin-
ual assessments are crucial to ensure contemporary relevance and an

accurate reflection of the shifting landscape.

Conclusion

Our surveys reveal that crucial prerequisites for digital therapy
support are notably present among breast cancer patients. The acces-
sibility of necessary equipment for utilizing eHealth applications
is robust, even among older patients. Patient expectations towards
eHealth and their openness to receiving therapy support through
digital interventions are positive and have exhibited an upward
trajectory in recent years. The increased availability of smartphones,
coupled with a growing willingness to employ them for health-
related concerns, marks a significant shift since 2013 and is poised
to shape future developments in this domain.

The next phase of investigation should focus on determin-
ing whether this readiness translates into active utilization, and
whether the COVID-19 pandemic serves as a tipping point for
the widespread adoption of eHealth applications. Furthermore, it
is essential to explore whether such tools can enhance supportive
cancer care or even positively impact clinical parameters, such as
quality of life, to fully understand their potential benefits in the
context of breast cancer patient care.

Clinical Practice Points

o What Is Already Known About This Subject?

The potential of eHealth in enhancing patient care and satisfac-
tion, particularly in oncology, has been established. Despite its
recognized benefits, the integration of eHealth into routine cancer
patient management has been a gradual process. The COVID-
19 pandemic, characterized by social distancing and lockdown
measures, has significantly impacted cancer patients, prompting
a shift towards digital healthcare solutions.

» What Are the New Findings?

Our study, encompassing 959 breast cancer patients surveyed in
2013, 2016, and 2020, highlights a substantial increase in inter-
net access and ownership of digital devices among these patients.
Most notably, there has been a discernible shift in patients’
attitudes towards eHealth, transitioning from a neutral standpoint
to predominantly positive. This transformation gained particular
significance during the COVID-19 pandemic, a period marked
by the rapid emergence and widespread adoption of various digital
health platforms.

* How Might It Impact Clinical Practice in the Foreseeable Future?
The findings suggest a growing readiness among breast cancer
patients for the integration of eHealth. Clinicians and health-
care systems should acknowledge and actively incorporate digital
therapy support into routine cancer care. This entails utiliz-
ing online resources for patient education, implementing remote
monitoring, and employing digital communication tools for
patient-clinician interactions. The increasing receptiveness to

Florian Schindler et al

eHealth among patients can facilitate more personalized, efficient,
and accessible care, potentially enhancing outcomes and patient
satisfaction in the era of digital medicine. Therefore, healthcare
providers are encouraged to develop and adopt eHealth strate-
gies tailored to the evolving needs and capabilities of their patient
populations.
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