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QUESTION ASKED: What is the impact of an electronic patient portal on staff effort in a National
Cancer Institute (NCI) —designated comprehensive cancer center?

SUMMARY ANSWER: Cancer center staff electronic patient portal activities have increased
approximately 10-fold over a recent 3-year period. Nursing staff account for the majority of this
effort.

WHAT WE DID: We identified and characterized cancer center providers and clinic staff who
performed electronic activities related to MyChart, our institution’s personal health records portal,
from 2009 to 2014. Total MyChart actions and messages received were quantified and characterized
according to type, timing, and staff category. We applied descriptive statistics to nurses, who
exhibited the greatest use of MyChart. Mean and median action/message counts for individual
nurses were calculated for 2011 and 2014 and compared using t tests (assessing for a significant
increase in actions and messages during this time frame). Mean and median action/message counts
were also compared between clinical divisions (medical oncology, radiation oncology, and surgical
oncology) using t tests.

WHAT WE FOUND: In our analysis, 289 employees performed 740,613 MyChart actions and
received 117,799 messages. Seventy-seven percent of actions were performed by nurses, 11% by
ancillary staff, 6% by midlevel providers, 5% by physicians, and 1% by clerical/managerial staff.
On average, 6.3 staff MyChart actions were performed per patient-initiated message. In 2014,
nurses performed an average of 3,838 MyChart actions and received an average of 589 messages
compared with 591 actions and 87 messages in 2011 (P << .001). Sixteen percent of all actions
occurred outside clinic hours.

BIAS, CONFOUNDING FACTOR(S), DRAWBACKS: Although we present a quantitative analysis
of staff portal use, as defined by numbers of actions and messages, we are not able to determine the
amount of time employees devoted to these tasks or the impact on clinic work flow. Due to inherent
limitations within the available data tables, we were unable to capture messages initiated de novo by
providers, only those received from patients. Finally, generalizability of our findings may be limited
by the study cohort, as patients seeking care at NCI-designated comprehensive centers may differ
from the broader population by race, geographic location, and socioeconomic status.

REAL-LIFE IMPLICATIONS: Given the disease severity, longitudinal course, and data intensive
practice of oncology, understanding how patients and providers use electronic portals is key to
practice quality and safety. While this technology has been implemented widely in the last decade,
few studies have directly examined the impact of electronic patient portals on cancer care providers.
In the present analysis, we identified a dramatic and sustained increase in staff use of an electronic
patient portal at an NCI-designated comprehensive cancer center. Most of this work falls to nurses,
and a substantial proportion occurs outside clinic hours. Future research into the impact of this
technology on staff and patient satisfaction, utilization of other healthcare resources, practice
finances, and clinical outcomes will be essential as implementation and use continue to expand.
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Purpose

Electronic portals provide patients with real-time access to personal health records.
Use of this technology by individuals with cancer is particularly intensive. We therefore
examined patterns of use of electronic portals by clinic staff at a National Cancer
Institute-designated comprehensive cancer center.

Methods

We identified and characterized cancer center providers and clinic staff who performed
electronic activities related to MyChart, the institution’s personal health records
portal, from 2009 to 2014. Total MyChart actions and messages received were quantified
and characterized according to type, timing, and staff category.

Results

Two hundred eighty-nine employees were included in our analysis: 85 nurses (29%),
79 ancillary staff (27%), 49 clerical/managerial staff (17%), 47 physicians (16%), and 29
advanced practice providers (10%). These individuals performed 740,613 MyChart actions
and received 117,799 messages. Seventy-seven percent of actions were performed by
nurses, 11% by ancillary staff, 6% by advanced practice providers, 5% by physicians, and
1% by clerical/managerial staff. From 2011 to 2014, staff MyChart activity increased
approximately 10-fold. On average, 6.3 staff MyChart actions were performed per patient-
initiated message. In 2014, nurses performed an average of 3,838 MyChart actions and
received an average of 589 messages, compared with 591 actions and 87 messages in
2011 (P < .001). Sixteen percent of all actions occurred outside clinic hours.

Conclusion

Cancer center employee effort related to an electronic patient portal has increased
markedly over time, particularly among nursing staff. Because further uptake of this
technology is expected, it is critical to consider potential effects on clinical resources,
employee and patient satisfaction, and patient safety.
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INTRODUCTION

Electronic patient health portals are clinician-
tethered, internet applications that provide a
direct and secure means for patients to re-
ceive and convey information relevant to
their health care. Common functions in-
clude real-time access to personal medical
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records (ie, medical histories, medications,
and laboratory and radiology results),
disease-specific educational resources, and
patient-to-provider electronic messaging."
In conjunction with broader expansion of
electronic medical records, the prevalence
and use of these tools are increasing in the
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United States.™ Increased transparency of care, heightened
patient engagement in medical decision making, and strength-
ened doctor-patient relationships are established goals of patient
health portal implementation."*® Furthermore, patient health
portals have been shown to improve communication, patient
satisfaction, and adherence to medical treatments.>>”

MyChart is an electronic patient health portal used by
multiple major medical centers. It provides a secure, online
portal for patients to access their personal health record within
the Epic electronic medical record (Verona, WI). MyChart
became available at the University of Texas Southwestern
Medical Center (UT Southwestern) through some clinical
departments as early as 2005 and was implemented in the
Harold C. Simmons Comprehensive Cancer Center in 20009.
Since that time, all patients at the Simmons Cancer Center
have been offered MyChart access at the time of registration.

Considering the critical disease nature and intensity of
oncology practice, understanding the use of portal technology
by individuals with cancer and their health care providers is
central to the goals of patient satisfaction and safety. We
previously reported predictors and intensity of MyChart use
by a cohort of almost 6,500 patients with cancer at our center.
We found that use increased markedly over a recent 5-year
period.'® Compared with nononcology populations, these
patients used the electronic portal four to 10 times more
frequently.'®*?

How this growth in electronic communication has affected
oncology practices is not clear. Within the field of oncology, use
of such technology raises particular concerns. First, patient
viewing of laboratory and radiology results related to disease
status outside the context of a provider visit could result in
anxiety and misunderstanding.'” Separately, given the ag-
gressive nature of many malignancies, clinical updates sent by
patients electronically may be more likely to represent medical
urgencies than in other fields. Although health care providers
recognize the potential benefit of real-time patient access to
medical information, some also express substantive concern
regarding safety and added workload associated with elec-
tronic messaging.'*""” Already, concerns have emerged re-
garding the growing proportion of time clinicians devote to
electronic medical record data and order entry, which in some
fields seems to well exceed that spent in direct patient con-
tact.'® Given these considerations, we determined the in-
tensity and patterns of patient health portal use by providers
and staff at a National Cancer Institute (NCI) —designated
comprehensive cancer center.
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METHODS

Study Population

This study was approved by the Simmons Cancer Center
Protocol Review and Monitoring Committee and the UT
Southwestern Institutional Review Board (STU 062012-025).
Using human resources data records, our team identified clinic
staff and providers used by the Simmons Cancer Center be-
tween 2009 and 2014. Each employee was identified by a
unique Epic username (which also served as the MyChart
identifier). Professional titles were categorized as follows:
physicians (faculty, fellows, and residents), nurses, advanced
practice providers (nurse practitioners and physician assis-
tants), clerical/managerial staff, and ancillary staff. Oncology
clinic types were categorized as medical oncology, surgical
oncology, and radiation oncology. User professional titles were
defined at the time of data extraction (December 2015). Thus,
the analysis did not account for changes in professional role
or clinic type over the duration of this study. We excluded staff
not directly affiliated with the cancer center (ie, radiology
technologists) and unidentified users.

Data Abstraction and Analysis

Physicians, advanced practice providers, nurses, ancillary staff,
and clinic administrators interface with MyChart using personal
Epic accounts. Patient-to-clinic, clinic-to-patient, and provider/
staff-to-provider/staff messages populate an in basket. Users
may perform a number of electronic actions in relation to these
messages, which we categorized as the following: message re-
view, postpone/pend message, patient chart review, encounter
creation (ie, appointment creation/cancellation, medication
refill, and telephone call), message/encounter completion, new
message creation (ie, forward, reply, and new message), and
other. Message and action threads are dynamic. For instance,
if a nurse or advanced practice provider receives a patient
communication that requires physician attention, messages
may be sent between these individuals while remaining elec-
tronically linked to the original patient message. Thus, it is
possible for multiple users to perform multiple actions in ref-
erence to a single message.

Using MyChart data table Eow_command_audit, we
extracted MyChart actions (electronic functions) performed
and messages received by the Simmons Cancer Center em-
ployee cohort between 2009 and 2014. This data table was
selected because it provided the most detailed and complete
collection of user actions. Employees who did not demonstrate

Copyright © 2016 by American Society of Clinical Oncology
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at least one user action or received message within this table
were excluded from the cohort.

We aggregated total actions performed in relation to re-
ceived messages. Messages received from patients were
quantified. Because a single patient-initiated message could be
viewed by multiple employees, the first individual to open the
message was considered the primary recipient and was used
in message-oriented analysis. We adopted this approach to
prevent over-representation of the true number of messages
sent to the clinic. We then characterized actions and messages
by user professional title, date, time of day, and day of week.
Because of limitations inherent to the Eow_command_audit
data table, we were unable to isolate messages initiated de novo
by clinic employees to patients or providers/staff. Thus, all
messages analyzed in this study were sent from patients to
clinic staff, and all actions were conducted in relation to these
messages. Messages sent from clinic staff (to patients and other
employees) were included in the action count, but only when
in reference to patient-initiated messages.

We applied descriptive statistics to nurses, who exhibited
the greatest use of MyChart. Mean and median action/message
counts for individual nurses were calculated for 2011 and 2014
and compared using t tests (assessing for a significant increase
in actions and messages during this time frame). Mean and
median action/message counts were also compared between
clinical divisions (medical oncology, radiation oncology, and
surgical oncology) using ¢ tests. All statistical analysis and data
summarization were performed using Python 2.7.3 and R
2.15.0 (Python Software, Beaverton, OR).

RESULTS

Of 3,416 employees identified in the 2009 to 2014 human
resources database, 2,827 were excluded because of employ-
ment outside of Simmons Cancer Center and 103 were
disqualified because of incomplete information within the
database. Among the 486 remaining cancer center employees,
289 (59%) were identified as MyChart users (MyChart actions
performed or messages received between 2009 and 2014). Staff
positions and clinical division affiliations of the MyChart user
cohort are listed in Table 1.

Between 2009 and 2014, 740,613 MyChart actions were
performed by clinic providers and staff. Of these actions, 77%
(566,651) were performed by nurses, 11% (81,873) by ancillary
staff, 6% (44,755) by advanced practice providers, 5% (39,036)
by physicians, and 1% (8,298) by clerical/managerial staff.
Cancer center employees received 117,799 messages: 72% were

Copyright © 2016 by American Society of Clinical Oncology

Table 1. Position and Clinical Division of the Oncology Clinic
Provider/Staff Cohort

Provider/Staff Characteristic Provider/Staff No. Percentage of Total

Position
Nurse 85 29.4
Physician 47 16.3
Advanced practice provider 29 10.0
Clerical/managerial staff 49 17.0
Ancillary staff 79 273
Clinical division
Medical oncology 190 65.7
Radiation oncology 82 28.4
Surgical oncology 17 5.9
Total 289 —

received by nurses, 15% by ancillary staff, 7% by physicians,
4% by advanced practice providers, and 2% by clerical/
managerial staff. On average, 6.3 staff MyChart actions
were performed per patient-initiated message.

Figure 1A depicts the total number of user actions and
received messages occurring annually between 2009 and 2014.
The annual average actions per message are listed in this figure
as well. Both actions and messages increased approximately
10-fold between 2011 and 2014. Figures 1B and 1C show the
average number of user actions and messages per year over the
duration of the study. The average number of user actions and
messages increased each year for all positions except ancillary
staff, which showed a slight decrease in 2014.

Because nurses had, by a considerable margin, the greatest
rates of MyChart use, we further characterized their MyChart
activity in the most recent period of the study. Appendix
Figure A1 (online only) depicts the total number of MyChart
actions and messages engaged by individual nurses in the
year 2014. In 2014, nurses performed an average of 3,838
MyChart actions (median, 1,226) and received an average
of 589 messages (median, 238) compared with an average of
591 actions (median, 239) and an average of 87 messages
(median, 25) in 2011 (P < .001). Nurse use of MyChart was
greatest in medical oncology clinics in 2014, accounting for
86% of nurse actions. Nurses in the medical oncology clinics
also had the greatest intensity of use: eight nurses (20%)
with > 10,000 actions per year and a maximum individual
action count of 22,055. Surgical oncology clinic nurses had
the greatest mean action count at 5,482 (median, 6,293)
compared with medical oncology clinic nurses at 5,090
(median, 2,820) and radiation oncology clinic nurses at
€983
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691 (median, 286). The difference between surgical oncology
clinic and medical oncology clinic nurses was not statistically
significant (P = .78).

The timing of staff MyChart actions and received mes-
sages is shown in Figure 2. One percent of nurse actions and
messages occurred on weekends; 13% and 12% were per-
formed between 5:00 PM and 8:00 AM. Among physicians, 11%
of actions and 14% of messages were performed on weekends,
with 30% and 31% occurring between 5:00 pm and 8:00 AMm;
14% of actions and 16% of received messages occurred be-
tween 8:00 PM and 7:00 AM. In total, 16.4% of staff MyChart
actions occurred outside of business hours (weekends and
outside the hours of 8:00 AM to 5:00 pm), of which 73.6% were
performed by nurses and 13.2% by physicians.

DISCUSSION
Since Congress enacted the Health Information Technology
for Economic and Clinical Health Act in 2009, patient health
portal implementation and enrollment have expanded
rapidly.>*'”'” The primary care literature is replete with data
supporting positive aspects of patient health portals, including
enhanced patient-provider communication, enriched com-
prehension of medical conditions, heightened engagement in
medical decision making, and improved outcomes for certain
chronic diseases.®'”>°° Adverse consequences of patient
health portal use have been suggested as well, including undue
clinic burden, lack of financial reimbursement, and issues
surrounding patient safety."*>°

Application of patient health portals to the field of on-
cology, in which patient empowerment and communication
are central tenets, requires careful consideration. This study
analyzed patient health portal use by oncology providers and
clinic staffat an NCI-designated comprehensive cancer center.
Over the 6 years of our analysis, 289 employees of the Harold C.
Simmons Comprehensive Cancer Center at UT Southwestern
performed > 740,000 portal actions and received > 117,000
electronic messages. Nurses accounted for the majority of
these actions. Sixteen percent of staff portal actions were
performed outside clinic hours. Reflecting the tendency for
patient-oriented electronic messages to generate a multistaff
communication string, on average each from-patient message
resulted in 6.3 staff actions. Over the last 4 years of our study
period, overall use increased approximately 10-fold.

Thissubstantialincreasein staffeffort mirrors the increased
uptake and intensity of use by patients. In an earlier study, we
demonstrated a near five-fold increase in the number of

Copyright © 2016 by American Society of Clinical Oncology

patients enrolled, with a 10-fold increase in total patient ac-
count log-ins, suggesting that patients and their caregivers use
this technology more than twice as much as they did in the
recent past.'” Compared with other populations, we found
that patients with cancer used electronic portals far more
frequently—12 times that of urology patients and more than
four times that of families of children cared for in a congenital
heart disease program.”'? The considerable increase in portal
use by both patients and staff likely reflects multiple factors:
increased use of electronic text-based communication at a
societal level; increased comfort with electronic communi-
cation, resulting in use of additional features; and change in
institutional electronic health record policy resulting in
availability of additional portal functions over time. For in-
stance, the auto-release function for laboratory and imaging
results was activated at our center during the study period.
Asmightbe expected from clinic staffing structure, the bulk
of work related to the patient health portal fell to nurses. By the
final year of data collection, nurses performed an average
of > 3,800 actions and received almost 600 messages annually.
Among nurses exhibiting the heaviest use of this technology,
there were > 22,000 actions performed annually. The number
of MyChart actions varied widely among nurses, with nurses
in medical oncology clinics demonstrating the greatest in-
tensity of MyChart use. This distribution likely reflects the
various roles nurses have within a cancer center as well as the
nature of care delivered by various subspecialties.
Itisnotable that 197 (41%) employees in our cohort did not
perform any MyChart actions during the study period, in-
cluding 51% of physicians, 44% of clerical/managerial staff,
41% of ancillary staff, 36% of nurses, and 22% of advanced
practice providers. For clerical/managerial and ancillary staff,
these presumably reflect job categories that do not involve
direct outpatient clinical care. It seems possible that the
population of nurses who did not engage in MyChart activities
represent those who do not participate in longitudinal patient-
specific care, such as infusion nurses. There are a number of
potential explanations for the substantial proportion of
nonusing physicians. Some physicians may have only ad-
ministrative or inpatient responsibilities. In addition, some
physicians may fully delegate MyChart responsibilities to
nurses and advanced practice staff. Although these clinicians
likely interact with MyChart via nurse/advanced practice
messaging, if physicians did not directly participate in from-
patient electronic conversations, they were not included in the
data set. Accordingly, it is possible that our study cohort may
e985
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under-represent the true impact of MyChart-related activities
on physician practice.

How nurses and other staff perceive this new role in clinical
care remains poorly understood. Physicians across several
specialties have acknowledged positive attributes of patient
health portals, including improved access to care, enhanced
communication, and heightened patient engagement.'®
Conversely, they have also expressed concern regarding
lowered threshold at which patients initiate communica-
tion with providers, usability of electronic platforms, cost of
implementation, and workload implications.">"”*”** Fu-
ture mixed-method studies are needed to explore implica-
tions for nurse and other staff time and effort and impact on
in-person patient care activities and clinic work flow.

Staff use of patient portals outside clinic hours raises po-
tential concerns about staff workload, professional satisfaction,
and patient safety. In this analysis, 16% of useractions occurred
on the weekend or on weekdays before 8:00 aM or after 5:00 Pm.
Two percent of messages received by nurses and physicians
occurred on weekends, and 14% occurred between 5:00 Pm
and 8:00 AM. Although the MyChart electronic portal in use at
our institution includes specific warnings not to use the feature
for medically urgent issues, such direction requires patients
to triage their own clinical developments. In primary care
practice, it has been shown that approximately 4% of elec-
tronic messages are sent for potentially high-risk symptoms.*®
Given the acuity of the underlying disease and the toxicity of
therapies, it seems possible that this figure could be consid-
erably higher in oncology populations.

How electronic portals affect clinical productivity and
practice patterns remains poorly understood. Studies in
primary care settings have reported modest increased
productivity attributed to secure web-based messaging.'*** It
has also been suggested that numbers of routine and urgent
care clinic visits are conserved despite availability of open

. 25,30,31
access to personal medical records.”>?"?

Paradoxically, a
large matched cohort study performed by Kaiser Permanente
demonstrated substantially greater use of multiple health care
resources (including office visits, telephone encounters, after-
hours clinic visits, emergency department visits, and hospi-
talizations) after implementation of a patient health portal.*?
Less is known about practice impact in oncology. Medical
record access has been examined with regard to effects on
anxiety and disease-specific education.””*> However, there
are few available data on workflow effects. It is possible that

first-hand and immediate access to laboratory data and

Copyright © 2016 by American Society of Clinical Oncology

radiology results could lead to an increase in electronic
messaging, telephone encounters, and clinic visits to address
questions or anxiety arising from the information. Alterna-
tively, some patients might believe the electronic availability
of surveillance imaging results, for instance, eliminates the
need for an associated clinical encounter, with undetermined
consequences for clinical outcomes as well as practice revenue.

This study has a number of limitations. Although we
present a quantitative analysis of staff portal use, as defined by
numbers of actions and messages, we are not able to determine
the amount of time employees devoted to these tasks or the
impact on clinic work flow. Furthermore, because of inherent
limitations within the available data tables, we were unable to
capture messages initiated de novo by providers, capturing
only those received from patients. As described, the first in-
dividual to open a given message was considered the primary
recipient and was used in message-oriented analysis. We
adopted this approach to prevent over-representation of the
true number of messages sent to the clinic. As a byproduct, the
true number of messages received by providers was likely
under-represented. For instance, messages triaged by a nurse
then senttoa physician were notincluded in this count. Further
research into interemployee messaging patterns is needed.
Finally, generalizability of our findings may be limited by the
study cohort, because patients seeking care at NCI-designated
comprehensive cancer centers may differ from the broader
population by race, geographic location, and socioeconomic
status.”?”

In conclusion, given the disease severity,longitudinal course,
and data-intensive practice of oncology, understanding how
patients and providers use electronic portals is key to prac-
tice quality and safety. Although this technology has been
implemented widely in the last decade, few studies have di-
rectly examined the impact of electronic patient portals on
cancer care providers. In the present analysis, we identified a
dramatic and sustained increase in staff use of an electronic
patient portal at an NCI-designated comprehensive cancer
center. Most of this work falls to nurses, and a substantial
proportion occurs outside clinic hours. Future research into
the impact of this technology on staff and patient satisfaction,
use of other health care resources, practice finances, and
clinical outcomes will be essential as implementation and use
continue to expand.
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Appendix

Nurse 1 (read)

Nurse 2
(forward)

Nurse 3 (done)

Conversation

(series of messages)

Nurse 1 (read)

Nurse 2
(appointment)

Nurse 3 (pend)

Provider
(reply to patient)

FIG A1. Schematic of MyChart actions in reference to patient-to-provider and provider-to-patient messages. Blue arrows indicate messages sent between
patients and/or clinic employees. Terms in parentheses indicate actions.
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