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Abstract

Background: Advances in communication technology have enabled new methods of delivering
test results to cancer survivors. We sought to determine patient preferences regarding the use of
newer technology in delivering test results during cancer surveillance.

Methods: A single institutional, cross-sectional analysis of the preferences of adult cancer
survivors regarding the means (secure digital communication versus phone call or office visit) to
receive surveillance test results was undertaken.

Results: Among 257 respondents, the average age was 59.1 years (SD 13.5) and 61.8% were
female. Common malignancies included melanoma/sarcoma (29.5%), thyroid (25.7%), breast
(22.8%), and gastrointestinal (22.0%) cancer. Although patients expressed a relative preference to
receive normal surveillance results via MyChart or secure e-mail, the majority preferred abnormal
imaging (87.2%) or blood results (85.9%) to be communicated by in-office appointments or phone
calls irrespective of age or cancer type. Patients with a college degree or higher were more likely
to prefer electronic means of communication of abnormal blood results compared with a telephone
call or in-person visit (odds ratio 2.18, 95% confidence interval: 1.01-4.73, < .05). In contrast,
patients >65 years were more likely to express a preference for telephone or in-person
communication of normal imaging results (odds ratio: 2.03, 95% CI: 1.16-3.56, P < .05) versus
patients <65 years. Preference also varied according to malignancy type.

Conclusion: Although many cancer patients preferred to receive “normal” surveillance results
electronically, the majority preferred receiving abnormal results via direct conversation with their
provider. Shifting routine communication of normal surveillance results to technology-based
applications may improve patient satisfaction and decrease health care system costs.
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Although many cancer patients preferred to receive “normal” surveillance results electronically,
most preferred receiving “abnormal” results via direct communication. Technology-based
applications may improve patient satisfaction.

Introduction

Methods

With an aging population, development of biomedical innovations, and improvements in
targeted tumor treatment, the number of cancer survivors is projected to increase from 15.1
million in 2016 to 26.1 million by 2040.1:2 Cancer surveillance reflects the ongoing, timely,
and systematic collection of information on current cancer status.2 Because of the growing
population of cancer survivors, current models of cancer surveillance are unlikely to be
sustainable.? In addition, although well intended, intense surveillance strategies have often
not correlated with prolonged survival.>6In fact, among patients who underwent primary
treatment for colorectal cancer, there was no association between surveillance intensity and
detection of recurrence.” Other studies among patients with primary and secondary
malignancies of the liver have similarly demonstrated that surveillance intensity did not
affect time to second procedure or median survival duration.8? Rather, surveillance practices
can increase patient anxiety, as well as adversely impact quality of life.10

Health care expenditures associated with cancer surveillance can be considerable because of
the costs of obtaining repeat blood work and cross-sectional imaging.1! Patients and society
can also be economically disadvantaged because of the costs associated with repeat clinic
visits, travel, and of time from work.11:12 As such, innovative ways to facilitate cancer
surveillance are needed to bend the cost curve.13-16 Although health information technology
has been associated with increased adherence to guideline-based care and decreased
medication errors, the use of technology to deliver test results related to cancer surveillance
has not been well characterized.1” Understanding the role of technology in the delivery of
cancer status may have important implications for patients and health care providers.
Specifically, such technology may represent a potential avenue to decrease the need for in-
person cancer surveillance. Patient preferences for frequency of surveillance, as well as
preferred means to receive information related to cancer surveillance, have not been well
studied.18:19As such, the objective of the current study was to determine patient preferences
around the desired frequency of cancer surveillance, as well as the preferred means of
receiving information about cancer surveillance. Specifically, we sought to identify
sociodemographic and clinical factors associated with patient preferences regarding the use
of technology to deliver test results about cancer surveillance relative to whether the findings
were “normal” or “abnormal.”

Survey instrument design and administration

The study design consisted of a cross-sectional survey of patients using an instrument of
validated survey tools augmented with investigator-derived questions.29 Questions related to
the patient’s current follow-up care (e.g., frequency of visits) were adapted from the
Assessment of Patients' Experience of Cancer Care (APECC) Study.2The APECC was
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developed by the National Cancer Institute to assess the quality of care from the perspective
of the cancer survivor. Published Cronbach’s a statistics on this scale demonstrated good
internal consistency (o = .80-.82).20 The full survey was reviewed by a patient advisory
committee of cancer patients at The Ohio State University Comprehensive Cancer Center—
Arthur G. James Cancer Hospital and Richard J. Solove Research Institute ((OSUCCC-
James] Columbus). The final version of the survey consisted of 35 questions (Supplemental
Material).

Participants were recruited during follow-up visits with their physician at the outpatient
clinics at OSUCCC-James. Eligible patients were =18 years of age, self-identified as
proficient in the English language, had undergone curative-intent resection for a solid tumor,
had no evidence of active disease, and were receiving cancer-surveillance care. The study
was approved by The Ohio State University Wexner Medical Center Institutional Review
Board (protocol # 2017C0190).

Variables and outcomes

Demographic variables were collected including age, race, income, and current relationship
status. Cancer demographics were obtained from the patient medical record, including date
of cancer diagnosis, operation type, date of cancer operation, and current surveillance
schedule. Patient preferences on follow-up care, including frequency, mode of
communication (MyChart, secure message, telephone, or in-office visit), and health care
provider were assessed with investigator-derived questions. Specifically, preferences on
modality of communication (in person, MyChart, phone call, secure message) were
ascertained for normal imaging, normal blood, abnormal imaging, and abnormal blood
results. Designed to promote continuity of patient-provider communication, MyChart is a
secure electronic portal where results and health records are shared, and secure electronic
messaging (e-mail) is a feature within MyChart.2! To assess perception of MyChart, secure
electronic messages (e-mails), and phone calls during surveillance, questions were
formulated using a 5-point Likert scale (1 = not effective at all, 2 = not very effective, 3 =
moderately effective, 4 = very effective, 5 = extremely effective). Respondents who did not
use any of these tools indicated: “I do not use this tool to share information.” To determine
preferences around frequency of surveillance, participants were asked to select their
preferred frequency schedule from one of the following: every 3 months, every 6 months,
every 9 months, every year, and > 1 year.

Statistical analysis

A cross-sectional descriptive design was used to explore the quantitative survey items.
Categorical variables were compared using Pearson’s X2 test. Unadjusted odds ratios (OR)
with 95% confidence intervals (CIs) were also calculated to examine the influence of
demographic factors on preference for technology-mediated (MyChart/secure e-mail) versus
conventional phone call/in-office visits. All tests of statistical significance were two-sided,
with level of statistical significance established at < .05. Statistical analysis was performed
using SPSS (v 24; SPSS, Inc, Chicago, IL).
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Among 300 potential participants identified, 271 completed the survey (response rate
90.3%). Based on patient preference, 214 patients (78.9%) completed the survey
electronically; whereas 57 patients (21.1%) completed a paper-based survey. After reviewing
the data, 14 participants were excluded because of the following: operation not performed at
OSUCCC-James (n = 6), surveillance was for a premalignant condition (/7= 3), patients did
not undergo curative resection (/7= 3), and patients failed to complete more than half of the
survey (n=2). The final analytic cohort consisted of 257 participants.

Demographics

The average age of the study participants was 59.1 years (SD = 13.5, range 22-88; Table I).
The majority of patients were female (61.5%) and white (94.1%). Less than half of the
respondents had a college degree or higher (38.6%), and most individuals had a combined
household income of less than $100,000 (<$50,000, 40.1%; $50,000-$99,000, 21%;
$100,000-$150,000, 17.9%; >$150,000, 16.7%). The most common diagnosis was
melanoma or sarcoma (29.5%). Other cancer diagnoses included thyroid (25.7%), breast
(22.8%), and gastrointestinal (22.0%) cancer. Of note, the majority of respondents (82.4%)
were not receiving cancer treatment at the time of survey completion. A minority of patients
reported currently receiving chemotherapy (7.5%) or radiation therapy (2%), and few
patients (8.2%) reported receiving “other” treatments. On average, the survey was completed
4.7 years (SD = 6.42 years, range 0-54) after curative-intent surgery.

Patient preferences: Surveillance provider and frequency

Among the 218 (84.8%) participants who designated a medical provider as the “best” to
provide follow-up care for cancer surveillance, the vast majority (7= 197, 90.4%) identified
the surgical oncologists as their “best” preference, whereas a minority preferred a primary
care provider (n=19, 4.1%) or an advance practice provider (n= 12, 5.5%). More than half
of patients (50.4%) preferred follow-up every 3 months within the first year of surveillance.
Of note, as time from curative resection increased, preference on surveillance interval
increased concurrently (Fig. 1). Importantly, nearly half of patients (49.5%) still wanted to
see a medical provider on an annual basis even 10 or more years after cancer surgery.

Patient preferences: Mode of communication with provider during cancer surveillance

Among 176 respondents (68.5%) who utilized MyChart, the majority of respondents (n7=
135, 76.7%) reported MyChart to be a “very effective” to “extremely effective” mode of
communication, and 14 (8%) characterized it as” not very effective” to “not effective at all.”
Similar trends were noted among the 169 (65.8%) participants who used secure electronic
messaging (“very effective” to “extremely effective”: 72.8% versus “not very effective” to
“not effective at all”: 9.5%). An overwhelming majority of individuals (89.2%) identified the
use of a telephone as an effective means to communicate, whereas a small subset (2.7%)
reported that phone calls were “not very effective” or “ineffective.”
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When analyzing patient preferences for receiving information on imaging results, the
proportion of patients who preferred MyChart or secure e-mail for delivery of normal results
was higher compared with abnormal results (normal: 43.9% [ = 102/232] versus abnormal:
12.8% [n= 29/226], P< .001). Similarly, the proportion of patients who preferred MyChart
or secure e-mail for delivery of normal blood results was higher versus abnormal results
(normal: 50.0% [n = 97/194] versus abnormal: 14.1% [n = 32/226], P< .001).

The influence of demographic factors on preference for technology-mediated (MyChart or
secure e-mail) versus conventional phone call or in-office visit was examined for the
communication of normal results (Table I1). Overall, individuals with a lower education and
patients who were accompanied by a family member or friend expressed a preference for
telephone or in-person communication of normal surveillance results (all £<.05; Table I1).
Of note, patients >65 years were more likely to express a preference for telephone/in-person
communication of normal imaging results compared with patients <65 years (OR: 2.03, 95%
Cl: 1.16-3.56, P< .05). In contrast, there was no difference in the patient communication
preference relative to income level (P> .05; Table II).

Of interest, there was variation in how patients preferred to receive information about
normal surveillance results based on the various malignant diagnoses. In particular, a
telephone call or in-person visit was preferred over MyChart or secure e-mail for the
communication of normal surveillance results among patients with melanoma or sarcoma
(53.8% versus 46.2%, respectively), gastrointestinal (76.1% versus 23.9%, respectively), and
thyroid (51.8% versus 48.2%, respectively) cancers (all < .05). In contrast, patients with
breast cancer more often preferred MyChart or secure e-mail (54.9%) versus phone call or
in-office visits (44.2%; P < .05; Fig. 2).

Perhaps not surprising, there was less variation in how patients wanted information
communicated about abnormal surveillance findings. Specifically, the overwhelming
majority of patients preferred abnormal blood (85.9%, n = 194/226) and imaging results
(87.2%, n=197/226) communicated via a telephone call or in-office visit rather than
through the use of technology (£ < .001). Of note, factors such as age, sex, and income level
were not associated with patient preference of telephone call or in-person versus MyChart or
secure e-mail for the communication of abnormal surveillance findings (all 7<.05; Table
I11). Patients with a college degree or higher education level were, however, more likely to
prefer electronic means of communication of abnormal blood results compared with a
telephone call or in-person visit (OR 2.18, 95% CI: 1.01-4.73, P<.05). The type of
malignant diagnosis was not associated with preference for telephone call or in-office visit
versus MyChart or secure e-mail as the overwhelming majority preferred nonelectronic-
based means of communication of abnormal findings regardless of cancer type (Fig. 3).

Discussion

Cancer surveillance, in addition to the sharing of information regarding current cancer
status, can be a time-consuming, burdensome, and costly process for both patients and the

Surgery. Author manuscript; available in PMC 2020 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Onuma et al.

Page 6

health care system.3:22-24 Owing to an aging population, the number of cancer survivors is
projected to increase and, thus, an even higher number of patients will require ongoing
cancer surveillance.12The incorporation of technology as a means to communicate cancer
surveillance results may alleviate the need for travel, reduce hospital-based costs, and
decrease lost work time for patients.2>-27 Data on patient preferences about in-person versus
technology-based means of communicating regarding cancer surveillance results have not
been investigated. The current study was important because we specifically examined patient
preferences on surveillance using a cross-sectional survey. Of note, patients preferred more
frequent surveillance intervals during the first 3 years after curative-intent resection, whereas
most patients preferred yearly in-office visits after year 3. Somewhat surprisingly, many
patients still wanted to be seen yearly with in-office visits even beyond 10 years after
surgery. Perhaps of even more interest was patient preferences around receiving information
on surveillance results. When analyzing patient preferences for receiving information on
normal imaging or blood results, more patients preferred MyChart or secure e-mail; however
this preference was more prevalent among certain patient subsets (eg, younger, more
educated, breast cancer diagnosis). In contrast, when surveillance results were abnormal, the
overwhelming majority of patients expressed a preference for a telephone call or in-person
visit. These data suggest a relatively modest acceptance of technology-based means to share
surveillance information with patients. The opportunity to use technology-based means to
share surveillance information appeared largely to be among younger, more educated
patients when sharing only normal test results.

Telemedicine has been increasingly utilized in primary care to deliver results and manage
chronic diseases.?8-33 For example, Inglis et al3* reviewed 25 randomized clinical trials
comparing telephone support or telemonitoring versus usual clinical care of congestive heart
failure patients. In their study, the authors noted that both structured telephone support (RR
0.77, 95% C1 0.68-0.87, A< .0001) and telemonitoring (RR 0.79, 95% CI 0.67-0.94, P=.
008) reduced congestive heart failure-related hospitalizations and were acceptable to
patients.34 In a separate study, Rasmussen et al33 reported on the impact of internet-based
monitoring of asthma and noted that this management tool led to better improvement in the
internet group compared with the standard of care group regarding asthma symptoms and
quality of life.33 Currently, most institutions employ some type of online systems or secure
mobile portals that allow patients to access their own health records.35-40 Utilizing these
secure portals for cancer surveillance may reduce patient travel costs, unburden busy clinics
of routine visits, improve physician workflow, and improve patient satisfaction.2541-43 To
this point, Mair and Whitten** reported a systematic review of studies on patient satisfaction
with telemedicine.** The authors noted that there were significant methodologic deficiencies
among the 32 studies (eg, low sample size, context, study design). Although teleconsultation
was acceptable in some circumstances, the authors recommended that further studies were
needed to explore the perspective of patients in the context of various health care settings.

To this end, the current study specifically sought to characterize patient perceptions around
telemedicine, with a focus on the dissemination of cancer surveillance results. Few earlier
studies had sought to evaluate the use of technology for cancer surveillance.*® In one study,
Beaver et al*® evaluated traditional hospital visits versus telephone follow-ups among breast
cancer patients after completion of primary treatment (surgery, radiotherapy, chemotherapy)
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and reported that the latter was well received by participants with no evidence of physical or
psychologic disadvantage. In a separate study that investigated the use of technological
support of patients receiving chemotherapy, Kearney et al*6 noted that a computer-based
symptom management tool was feasible and acceptable to both patients and health
professionals in complementing the care of patients receiving chemotherapy. In a systematic
review that examined technology to deliver cancer follow-up, Dickinson et al*” noted that
interventions involving technology did not compromise patient safety, but data on patient
perception on the acceptability of technology-based delivery of cancer surveillance
information was lacking. The current study builds on this previous work because it
demonstrated that roughly 50% of surveyed patients reported that telemedicine based (eg,
MyChart or secure e-mail) communication was an acceptable means to share cancer
surveillance data when the results were normal. Of note, only roughly 1 in 11 patients
reported that technologic means (eg, MyChart or secure e-mail) were acceptable when
reporting abnormal blood or imaging cancer surveillance results.

Of interest, specific cohorts of patients expressed various preferences around technology
versus in-person means to learn about cancer surveillance results. For example, patients >65
years of age were two times more likely to want a telephone call or in-person visit to review
normal surveillance results than younger patients. Cimperman et al*® had noted that older
patients may have different perceptions of home telehealth services. In particular, older
patients may experience computer anxiety that often requires different visual equipment,
training, and preemptive reassurances that the mechanisms being used to share health
information are trustworthy. Perhaps not surprising, patients with a higher level of education
were more amenable to technology-based means to share normal surveillance results. In a
model of patient acceptance of health technology for chronic disease management, Dou et
al*? noted that education level was an important factor in the acceptance and use of health
technology. Unlike other studies, we additionally examined the impact of specific malignant
diagnoses on patient preference around communication of surveillance results. Compared
with patients with other cancer diagnoses, breast cancer patients were more likely to prefer
receiving normal surveillance results by MyChart or secure e-mail. In another report, de
Bock et al®® had noted that not all breast patients wanted all types of information or follow-
up during routine surveillance after a diagnosis of breast cancer.%0 It was important to note,
however, that the overwhelming majority (blood: 87.2%, imaging: 85.9%) of
patients—regardless of malignant diagnosis—wanted abnormal surveillance blood or
imaging results communicated via a telephone call or an in-person visit rather than purely
through a technology-based means of communication.

The current study had several limitations that need to be considered when interpreting the
results. Similar to other cross-sectional survey studies, the data were subject to selection and
recall bias. To limit recall bias, data on cancer diagnoses, treatment, and management were
extracted from electronic health records. The majority of patients were recruited from
surgical oncology offices, which may have self-selected patients who preferred to have
cancer surveillance by a surgeon. In addition, data on how many patients had both surgery
and surveillance at OSUCCC-James versus surveillance closer to home were not available.
Most patients generally did have surgery and surveillance at our institution. Although some
patients may not have chosen an electronic means to receive surveillance information
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because of a lack of access to the internet/a computer, the overwhelming number of patients
were likely to have some means to access the Web (eg, home/community center, smart
phoneg, etc). Finally, given that the survey was administered at the OSUCCC-James, which is
a dedicated cancer hospital, patients treated at a matrix cancer hospital and cancer patients
cared for in a community setting may have different perceptions regarding surveillance.

In conclusion, many cancer patients still prefer to receive surveillance information in person
via a telephone call or an in-person clinic appointment. In particular, the overwhelming
majority of patients—regardless of cancer diagnosis—prefer in person communication of
abnormal surveillance test results. Acceptance of a technology-based means to communicate
normal surveillance results was more common, especially among certain patients (eg,
younger, higher level of education). Shifting routine communication of normal cancer
surveillance results to technology-based applications may be acceptable to some patients,
mitigating patient travel and alleviating clinic congestion.
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Fig. 1.

Heatmap of patient preference for frequency of surveillance visits by elapsed time
postsurgery.
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Fig. 2.
Distribution of communication preferences for normal blood and imaging results by

malignancy type. Significant results for Xz analysis for patient preference of communication
mode by malignancy type for normal imaging (X2(3) =10.52, P=.015) and normal blood
results (x2(3) = 9.11, P=.028).
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Fig. 3.
Distribution of communication preferences for abnormal blood and imaging results by

malignancy type. Insignificant results for XZ analysis for patient preference of
communication mode by malignancy type for abnormal imaging (X2(3) =2.39, P=.496)
and abnormal blood results (X2(3) =551, P=.138).
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Demographics of participants (7= 257)

Table |

Age (years) *
Time after surgery (years) *
Sex, n(%)

Male

Female

Race, n (%) 4
White
Non-white
Education, 77 (%)
Some high school
High School diploma/General
Education Development test
Some college/associates/trade school
College degree
Some postgraduate work or degree
Income, 77 (%)
<$90,000
>$90,000

Insurance, 77 (%) f
None
Private
Medicare

Both

Malignancy Type, 77 (%)§
Breast
Sarcoma/skin/melanoma
Gastrointestinal

Thyroid

59.11+13.51

4.70 +£6.42

99
158

241
15

57

52
45

145
100

165
85

55
71
53
62

(38.5)
(61.5)

(94.1)
(5.9)

(2.0)
(22.7)

(36.7)
(20.7)
(17.9)

(59.2)
(40.8)

(1.6)
(64.5)
(33.2)
(0.8)

(22.8)
(29.5)
(22.0)
(25.7)

*
Data are presented as mean + standard deviation.

fData available for 256 patients.

§Data available for 241 patients.
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