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abstract

PURPOSE Patient-reported outcome measures (PROMs) for symptom monitoring during cancer therapy have
been shown to have a positive impact on outcomes. These findings have primarily been shown for patients
receiving intravenous chemotherapy. In addition, there is known discordance between physician reporting of
symptoms and patient self-report. This initiative sought to describe patient-reported symptom burden and
medication adherence and to indicate the degree of PROM results being discussed with the provider as in-
dicated by documentation in the medical record for patients taking oral oncolytic therapy.

METHODS The Michigan Oncology Quality Consortium (MOQC) PROM, which included symptom ratings,
medication adherence, and patient confidence in self-management, was completed during outpatient visits and
compared with corresponding data documented in the electronic medical record (EMR).

RESULTS There were 82 completed PROMs. Approximately half included at least one symptom rated as severe
(46%). Sixty-five percent of reported severe symptoms were documented in the EMR. Patient-reported
moderate-to-severe pain was most likely to be documented in the EMR (100%), whereas patient-reported
moderate-to-severe depression and anxiety were least likely to be documented (21%). Of the total symptoms
documented, grading of symptom severity matched that of the patients’ own report for 11% of severe symptoms.
Adherence to oral oncolytics was excellent for 63% of patients, and patient adherence was documented in 7% of
provider notes.

CONCLUSION Patients frequently reported moderate-to-severe symptoms, and approximately 40% of patients
reported nonadherence. Clinician report (documented in the EMR) of the patient symptom burden, symptom
severity, and adherence to oral oncolytic therapy was not consistent with the patients’ self-report. Use of a PROM
for patients taking oral oncolytics has the opportunity to improve symptom management and medication
adherence.

Clin Cancer Inform. © 2019 by American Society of Clinical Oncology

INTRODUCTION

Increase in use of oral oncolytics for the treatment of
cancer allows patients a more convenient and less
invasive treatment option compared with intravenous
therapy administered in a clinic setting. In addition to
improved ease of administration and patient prefer-
ence, oral oncolytics may be better tolerated, allowing
patients to stay on treatment much longer.1

It is known that patients taking oral oncolytic medi-
cations experience a high symptom burden, most
commonly fatigue and pain.2 Physician reporting of
patient symptoms is neither sensitive nor specific in
detecting common adverse effects resulting from
chemotherapy when compared with patient self-
reporting.3-6 In addition, agreement between multi-
ple clinicians when reporting adverse symptom events
is moderate at best.7 Evidence suggests that patients

are better at reporting their own symptoms than
physicians are at recording them.8 Patient reports of
their symptom burden are more highly correlated with
measures of underlying health, and symptom report-
ing by patients to prescribers increases communica-
tion, intensifies symptom management, and improves
symptom control.9-12 Patient-reported outcomes
(PROs) for symptom monitoring during cancer treat-
ment have been found to have a positive impact on
outcomes, including overall survival.13

Adherence to oral oncolytics, in addition to manage-
ment of symptoms, is necessary to achieve the desired
clinical response. Patients who experience adverse
effects are more likely to be nonadherent to their
cancer treatment.14 In fact, a large portion of patients
will discontinue their oral oncolytic within the first
month of therapy because of unreported adverse
effects.15 Patient-reported adherence has been shown
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to be equal to or greater than objective adherence
measures.16 Importantly, nonadherence to cancer therapy
is associated with poor health outcomes and decreased
overall survival.17,18 Use of PRO measures (PROMs) for
patients taking oral oncolytics—assessing both symptom
burden and medication adherence—is imperative for im-
proving the quality of care, given that the responsibility for
managing symptoms and adherence to the treatment plan
lies heavily on the patient. In addition, there is a growing
body of evidence that the quality and completeness of the
information found within the electronic medical record
(EMR) is lacking.19 A PROM for oral oncolytic therapy as an
alternative data source could fill these gaps in the EMR with
high-quality and complete data.

The Michigan Oncology Quality Consortium (MOQC) is
a quality improvement collaborative supported by Blue
Cross Blue Shield of Michigan that aims to improve the
quality of oncology care in Michigan. MOQC developed
a PROM to monitor patients’ symptom burden and
medication adherence during treatment with oral
oncolytic therapy.20 Although the majority of PRO data
exist for intravenous chemotherapy administered in the
context of a clinical trial, MOQC has previously dem-
onstrated the use of a PROM for oncology patients re-
ceiving oral oncolytic therapy.14 The aim of this analysis
was to describe symptom burden, confidence to self-
manage, and adherence reported by patients seen in
a large nonacademic oncology practice and to compare
patient-reported symptoms and adherence with symp-
toms and adherence documented by the oncologist in
the EMR.

METHODS

Study Design

This observational study occurred at a National Cancer
Institute–designated community clinical oncology prac-
tice with 10 medical oncologists from July 2016 to June
2017. Patients were eligible to be included in the study if
they were age 18 years or older, English speaking, taking
an oral oncolytic prescribed by the practice, and able
to self-report their own symptoms and adherence. The
practice started administering the PROMs to patients
taking the following five medications: abiraterone, cape-
citabine, enzalutamide, erlotinib, and temozolomide.
These medications were selected because of their high
volume of use within the practice. Midway through the
program, the practice began administering the PROMs to
patients receiving any oral oncolytic medication. Patient
and provider participation was voluntary. The quality-
improvement study project was designated as not regu-
lated by the University of Michigan’s Institutional Review
Board.

Data Collection

A PROM14,20 was used to examine symptom burden,
confidence to self-manage adverse effects, and adherence

to oral oncolytics. The PROM was reviewed by MOQC’s
Patient and Caregiver Council and was also tested by
several clinicians before being rolled out in this practice.
The PROM is two pages long and takes approximately
3 minutes to complete.

The PROM was completed by the patient in the office while
waiting to see the physician. The intent was for the com-
pleted document to be given to the provider for review
before the patient appointment. However, it was found that
providers were not routinely seeing the PROM before the
patient visit. Charts were abstracted to compare the on-
cologist documentation for that visit in the patient EMR with
findings from the completed and corresponding PROM.
Within the oncologists’ documentation, data were ab-
stracted from both the free-text and standard review of
systems (ROSs). Pain was always found and scored nu-
merically within the ROS. The majority of the other
symptoms were found within free text. In addition to re-
cording whether the symptoms or adherence were docu-
mented in the medical record, we also recorded whether
symptom severity was mentioned, and if so, if it matched
the patient’s report. For classification of symptom burden,
we considered scores of 1 to 3 mild, 4 to 6 moderate, and 7
to 10 severe.14 Wording differences for symptoms in the
EMR were recorded and collapsed into final classification
as mild, moderate, or severe upon final analysis if they were
not explicitly stated as such in the oncologists’ documen-
tation. Scores for confidence in managing adverse effects
were 0 to 3 for low, 4 to 6 for moderate, and 7 to 10 for high.
Participants who self-reported excellent adherence were
considered adherent and those self-reporting less than
excellent were considered nonadherent because ratings
below excellent are associated with adherence of less than
80%.14

Data Analysis

Demographic and clinical variables were quantified and
analyzed by using descriptive statistics. The data set
was analyzed by using Microsoft Excel 2010 software
(Redmond, WA).

RESULTS

Patient Characteristics

Eighty-two PROMs were completed by 57 patients who had
a median age of 67 years (range, 25 to 94 years), and 56%
were female. Most patients had solid tumors (n = 56; 98%).
The most prevalent types of tumors among patients were
colorectal (n = 19; 33%), glioblastoma (n = 10; 17%),
breast (n = 9; 16%), non–small-cell lung (n = 4; 7%), small-
cell lung (n = 2; 3%), and pancreatic, non-Hodgkin lym-
phoma, liver and intrahepatic bile duct, and gastric or
stomach (n = 1 each; 2% each). Nine patients (16%)
selected other cancer diagnosis. Capecitabine (n = 30;
53%), temozolomide (n = 15; 26%), erlotinib (n = 8; 14%),
palbociclib (n = 3; 5%), and ibrutinib (n = 1; 2%)
accounted for the medications that patients received.
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Symptom Burden

Of the PROMs (n = 82), 38 (46%) included at least one
symptom rated as severe and 15 (18%) had four or more
rated as severe (Table 1). Fifty-eight PROMs (71%) had
at least one symptom rated as moderate-to-severe, and
27 (33%) had four or more symptoms rated as moderate or
severe. Fatigue (reported as tiredness or drowsiness) was
the individual symptom causing the highest overall burden
(mild to severe) reported by 63 PROMs (83%) followed by
anxiety reported by 36 PROMs (50%). There were 101
most bothersome symptoms reported on 61 PROMs
(74%). Of them, GI symptoms were most common (n = 28;
27%), followed by skin complications (n = 18; 18%), and
fatigue (n = 16; 16%).

Comparison of Oncologist Documentation

Of the total PROM symptoms rated as severe (n = 68), 44
(65%) were identified in the EMR. Similarly, of the total
PROM symptoms rated as moderate (n = 95), 57 (60%)
were identified in the EMR. Documentation in the EMR of
patient-reported moderate-to-severe symptoms ranged
from 21% to 100% per symptom (Fig 1). Pain, reported on
11 PROMs, was the symptommost commonly documented
in the EMR (n = 11; 100%), followed by shortness of breath
(six PROMs and five corresponding EMR notes; 83%), rash
(nine PROMs and seven corresponding EMR notes; 78%),
tingling or numbness (18 PROMs and 12 corresponding
EMR notes; 67%), GI symptoms (56 PROMs and 37
corresponding EMR notes; 66%), and fatigue (63 PROMs
and 33 corresponding EMR notes; 60%). Although expe-
rienced frequently by patients (n = 23; 31% of PROMs
rated as moderate-to-severe), depression and anxiety
were the least commonly documented symptoms in the
EMR (n = 5; 21%). Patients reported 195 total symptoms
as mild, and 106 (54%) were identified in the EMR. Of the
symptoms documented in the EMR, physician grading of

symptom severity matched that of patients’ own reports for
11% of severe symptoms, 19% of moderate symptoms,
and 25% of mild symptoms.

Patient Confidence

Confidence in self-managing symptoms was high for 43
patients (75%), moderate for eight patients (13%), and low
for six patients (12%). Confidence in knowing when to seek
medical attention for symptoms was high for 52 patients
(92%).

Adherence

Adherence to oral oncolytic therapy was answered for 78
PROMs. Self-reported adherence to oral oncolytics was
excellent for 49 patients (63%), very good for 20 patients

TABLE 1. Individual Symptom Reporting of PROs

Symptom Total PROs With Response

Severe Moderate Mild

No. % No. % No. %

Fatigue 76 13 17 27 35 23 30

Constipation 74 11 15 5 7 13 18

Tingling or numbness 71 8 11 10 15 16 22

Anxiety 72 6 8 7 10 23 32

Lack of appetite 73 6 8 9 12 19 26

Nausea 74 5 7 2 3 10 13

Rash 69 4 6 5 7 8 12

Diarrhea 72 4 6 12 17 10 14

Pain 76 4 5 7 9 25 33

Depression 73 3 4 7 10 17 23

Shortness of breath 75 3 4 3 4 22 29

Mouth sores 70 1 1 1 1 9 13

Abbreviation: PRO, patient-reported outcome.

Total No. of moderate-to-severe
PROMs

No. of moderate-to-severe PROMs
with clinician documentation
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FIG 1. Clinician documented symptoms for patient-reported outcome
measures (PROMs) rated as moderate to severe. (*) Includes nausea,
lack of appetite, constipation, diarrhea, and mouth sores.
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(26%), and good for nine patients (11%) (Fig 2). No pa-
tients self-rated their adherence as fair to poor. Of the
reasons selected for nonadherence (n = 30), a concern
about possible adverse effects was most common (n = 7;
23%), followed by long-term effects from medication (n = 5;
17%), experiencing adverse effects (n = 4; 13%), simply
missing or forgetting (n = 4; 13%), missing because of a busy
schedule (n = 3; 10%), problems with forgetting things in
daily life (n = 2; 7%), concerns about taking any medication
in general (n = 2; 7%), not being able to afford themedication
(n = 1; 3%), lack of medication in the pharmacy (n = 1; 3%),
and belief that the medication was not needed anymore (n =
1; 3%). No patients indicated that they had difficulty man-
aging themedication they were receiving or that they believed
their oral oncolytic was not working any longer as reasons for
nonadherence. Of 81 records examined, patient adherence
was documented in six (7%) provider notes.

DISCUSSION

We have shown that patients taking oral oncolytics have
a high symptom burden, with many of these symptoms
frequently reported as moderate-to-severe. Furthermore, we
identified discordance between patient-reported symptom
severity and oncologist documentation in the medical
record. Moderate-to-severe symptoms reported by pa-
tients were documented in the medical record approxi-
mately 60% of the time. Finally, we found that 37% of
patients reported less-than-excellent adherence to their
oral oncolytic medication.

One possible explanation for our findings is that symp-
toms are discussed and managed but not documented in
the medical record because of the burdens associated
with documentation.21-24 Lack of communication or
miscommunication between oncologists and their pa-
tients during appointments may occur if agenda setting
does not take place or because many other issues, such
as prognosis, goals of care, financial concerns, dealing with

uncertainty, and numerous symptoms, are addressed.
Another explanation is that patients’ reporting of their
symptoms is influenced by the method of collection—self-
report via a questionnaire versus open-ended questions (eg
“How are you feeling?”) from their oncologist. Finally and
importantly, implementing PROs in clinical oncology practice
has multiple challenges. Much of the experience to date is in
the setting of clinical research. A framework for successful
implementation should be comprehensive in addressing the
clinical setting (eg where in treatment and/or monitoring it will
be used and with whom communication will occur), the
PROM tool itself (eg valid, reliable, simple), the feedback and
documentation system, and support of implementation.25

Of the symptoms reported by the patients, depression and
anxiety were infrequently documented in the medical re-
cord. Almost half of patient assessments indicated mod-
erate-to-severe depression or anxiety, with only 20% of
depression and anxiety reported by patients documented in
the EMR. A recent report recapitulates our results, finding
that patients who reported depression and anxiety were
least likely to have the symptom acknowledged and be
offered assessments and interventions.26 These symptoms
are not only independent risk factors for nonadherence, but
both have been associated with higher rates of cancer
mortality.27,28 The discrepancy between patient report
versus that documented by the provider for depression and
anxiety identifies an important area in which additional
research would be helpful for determining whether the
cause is a result of patient discomfort in discussing de-
pression and anxiety with their provider and/or provider
avoidance of discussing depression and anxiety.

The proportion of nonadherence was 37% in this study,
which is in line with previous reports of this patient
sample.29-33 It is important to note that patients vary in what
they consider excellent adherence. Although total pill
consumption is important for assessing adherence, other
factors that may be pertinent to a particular oral oncolytic,
such as timing of administration with regard to time of day
or surrounding meals would be important factors of ad-
herence to assess in future endeavors. Only a small per-
centage of patients (7%) had adherence to their oral
oncolytic therapy documented in their medical record. This
may indicate either a lack of assessment, lack of docu-
mentation of assessment, or a lack of communication
between the patient and provider regarding oral oncolytic
adherence. Previous literature has shown that the use of
PROMs for patients taking oral oncolytics leads to greater
adherence to the regimen.15

There are several limitations to this study. First, it was
conducted at a single practice and results may not be
generalizable to other oncology practices. In addition, given
the lack of clear communication of the PROM to the
provider, it is unclear how the patients completed the
document and whether symptoms were truly current versus
something the patient previously experienced. A provider-
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FIG 2. Self-reported adherence to oral oncolytics taken across the
sample of patients. PROM, patient-reported outcome measure.
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patient discussion provides an opportunity for clarifying the
symptoms reported by the patient, taking the symptoms
into context, given prior visits and symptom-based thera-
pies, and determining whether symptoms are current or no
longer relevant, given the clinical scenario. Because the
PROM was not consistently reviewed at the time of the visit,
we were not able to determine how documentation would
vary after communication with the patient about the doc-
ument. There lies an inherent challenge to abstracting data
from the oncologist’s documentation and variability in
provider documentation from one provider to another. Al-
though 100% documentation for pain may indicate hy-
pervigilance to this potential adverse effect, inclusion of
pain in a standard ROS designed to uncover dysfunction or
adverse effects may account for this. By including the ROS
in the data abstract, information included in this section of
the oncologist documentation may not represent what was
truly discussed and documented in that clinic visit. Future
endeavors should aim to assess whether the use of PROMs
for patients taking oral oncolytic therapy improves patient
provider communication and enhances clinical manage-
ment in regard to symptoms and, ultimately, adherence to
oral oncolytic therapy.

These limitations notwithstanding, PROMs have the op-
portunity to accurately capture symptom burden, severity,
and adherence to cancer therapy for patients taking oral
oncolytic therapy. PROMs may also provide oncologists

with a mechanism for enhancing patient self-management
education and identifying symptoms and adherence that
require intervention at an earlier point. In an era of health
care reform, new payment and delivery models to improve
care and lower costs through episode-based payment
models will link outcomes associated with patient symptom
burden and adherence to their treatment (hospital ad-
missions, emergency room visits, resources used) to pro-
vider reimbursement. Thus, the consistent use of a PRO
tool to assess and address patient outcomes may be
beneficial, specifically in the realm of oral oncolytic therapy.

In conclusion, inconsistencies were seen between patient
self-report of symptoms and adherence on a PROM and
clinician reporting via documentation in the EMR. More
symptoms and higher symptom severity were reported via
patient self-report. Documentation contained within the
EMR relating to patient symptom burden and adherence to
their oral oncolytic lacks relevant information. This may
indicate either communication errors or a lack of assess-
ment and provides a poor representation of the patient’s
symptom burden and adherence to their regimen. This
analysis is important, because patients who are receiving
oral oncolytics now have more responsibility in identifying
and self-managing their symptoms. Use of a PROM for
patients receiving oral oncolytics has the opportunity to
improve symptom management and adherence to their
regimen.
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