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a b s t r a c t

Purpose: Discrepancies between clinicians’ assessment of chemotherapy-induced peripheral neuropathy
(CIPN) and patient-reported outcomes (PRO) have been described, though the underlying reasons are
unknown. Our objective was to identify potential patient-specific factors associated with under-
describing of CIPN to clinicians in women with non-metastatic breast cancer treated with paclitaxel.
Methods: Patients enrolled in an observational study (n ¼ 60) completed weekly CIPN PRO using the
EORTC CIPN20. Clinician-documented CIPN using the NCI CTCAE were abstracted from the electronic
medical record and paired with CIPN20 data at weeks 7 and 10. Patients were classified as under-
describers if their CIPN20 was above the 80th percentile of the CIPN20 distribution for that CTCAE
grade from an independent clinical trial (N08CA). Demographics, Assessment of Survivor Concerns (ASC),
Trust in Oncologist Scale (TiOS), and health literacy assessment were collected post-treatment via survey.
Repeated measures cumulative logistic regression models were used to identify factors associated with
under-describing CIPN.
Results: Forty-two women completed the survey (response rate 70%). Three and 9 patients were cate-
gorized as under-describers at weeks 7 and 10, respectively. Women who were not working (OR ¼ 9.00,
95%CI 1.06e76.15), had lower income (OR ¼ 7.04, 95%CI 1.5e32.99), and displayed higher trust in their
oncologist’s competence (OR ¼ 1.29, 95%CI 1.03e1.62 for a 0.1-unit increase in score) were more likely to
under-describe CIPN symptoms.
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Conclusions: This preliminary study identified non-working status, low income and trust in oncologist’s
competence as potential factors influencing under-description of CIPN to the clinical team. Further work
is needed to clarify these relationships and test additional factors.
© 2020 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Taxanes are one of several classes of chemotherapeutic agents
available for the approximately 260,000 patients diagnosed with
breast cancer annually [1]. One common side effect from taxanes is
chemotherapy-induced peripheral neuropathy (CIPN), occurring in
20e60% of patients [2,3]. CIPN significantly affects patients’ quality
of life [4,5], even after completion of treatment [6]. Due to the lack
of effective agents for preventing or treating CIPN, chemotherapy
treatment must be decreased, delayed or discontinued in approx-
imately 25% of patients receiving paclitaxel for treatment of non-
metastatic breast cancer [7] to prevent progression of moderate
symptoms to severe, potentially irreversible, CIPN [8e10]. The de-
cision to disrupt treatment is made collaboratively between clini-
cians and patients by weighing the risks of further symptom
progression and subsequent impact on quality of life against the
risk of reduced treatment effectiveness [11,12].

Within clinical trials, CIPN severity is assessed by clinicians us-
ing the National Cancer Institute (NCI) Common Terminology
Criteria for Adverse Events (CTCAE) scale, based on patients’
description of how symptoms interfere with their activities of daily
living [13]. The CTCAE has been criticized for its lack of validity,
reliability, sensitivity, floor effects, and inadequate distinction of
subtle differences in CIPN severity [14e18]. Unlike other side ef-
fects, for which objective thresholds in clinical parameters can be
easily established to grade severity (e.g., anemia), CIPN assessment
is primarily subjective and thus prone to discrepancies between
clinicians and patients [19e21]. Specifically, in one study, severe
CIPN was reported by 19% of patients but only 12% of their doctors
[19]. Similarly, Bennet et al. found that 60% of patients reported
CIPN that interfered with activities of daily living, but only 10% of
their clinicians documented severe CIPN in the electronic medical
record (EMR) [20]. As a result, patient-reported outcomes (PROs),
defined as direct reporting of health information by patients
without clinician interpretation [22], have gained increasing rele-
vance in oncology, both in clinical trials [23] and clinical practice
[24]. PROs provide an opportunity for patients to directly assess and
report their subjective side effects [25].

One of the most frequently used PROs to measure CIPN is the
European Organization for Research and Treatment of Cancer
(EORTC) Quality of Life Questionnaire-Chemotherapy Induced Pe-
ripheral Neuropathy (CIPN20) scale [26]. The psychometric char-
acteristics of the CIPN20 have been extensively investigated by
multiple authors [17,26e28] and were demonstrated to be more
sensitive and reliable than the CTCAE grading for CIPN symptoms
[17,26]. In an analysis of CIPN20 and CTCAE using data from two
phase III clinical trials, there was a strong association (p < 0.0001)
between CIPN20 score and CTCAE grade [29]. However, there was
both substantial variability in CIPN20 scores within each CTCAE
grade and overlap in CIPN20 scores between CTCAE grades [29].

The underlying reasons for the discrepancies in CIPN severity
assessment between clinicians and patients are unknown, but are
hypothesized to be due to one or more of the following: 1)
miscommunication of symptoms by patients to their oncologist
during appointments, or 2) characterization of symptoms by on-
cologists as less severe based on their clinical experience and
comparison against previous cases [30]. Regarding the first hy-
pothesis, patients receiving paclitaxel for non-metastatic breast
cancer are often primarily concerned with treatment effectiveness
and may be unaware of the risk of irreversible CIPN [31]. This may
cause patients to intentionally under-describe CIPN symptoms to
their oncologists to avoid unwanted treatment disruptions, which
may account for the lower rates of CIPN in CTCAE data compared
with matched PRO data. We are not aware of any previous work
focusing on patient-related factors associated with CIPN PRO vari-
ability within CTCAE grades or discrepancies between patient-
reported and clinician-documented CIPN severity. Therefore, the
aim of this study was to identify potential patient-specific factors
associated with apparent under-describing of CIPN to clinicians in
womenwith non-metastatic breast cancer who received treatment
with paclitaxel. Given the wealth of literature supporting the val-
idity and reliability of the CIPN20 measure, in this analysis we as-
sume that the PRO is a better indicator of CIPN symptoms than the
CTCAE and that any discrepancy between them is indicative of
patient under- or over-describing CIPN to the clinical team during
appointments.

2. Methods

This was a pilot retrospective study nested within a prospective
observational study which aimed to identify clinical and genetic
predictors of paclitaxel-induced peripheral neuropathy [32]. The
prospective study enrolled 60 women, aged 18 years or older, with
early stage breast cancer scheduled to receive weekly paclitaxel
80 mg/m2 infusions for 12 weeks at the University of Michigan
Rogel Comprehensive Cancer Center. Institutional Review Board
approval was obtained for both studies.

2.1. Prospective collection of patient-reported CIPN

Each patient completed the CIPN20 prior to initiating paclitaxel
and weekly throughout treatment. CIPN20 was collected for
research purposes only and patients were instructed that this in-
formationwould not be shared with their clinical team. The CIPN20
scale contains 20 items grouped in three subscales: sensory (9
items), motor (8 items) and autonomic (3 items). Responses are
provided on a 4-point Likert scale (1 ¼ not at all, 2 ¼ a little,
3 ¼ quite a bit, 4 ¼ very much). The total score is the sum of the
scores of the individual questions and ranges from 20 to 80, with
higher scores reflecting more severe CIPN symptoms. In this study,
the last CIPN20 item was excluded because it pertained to males,
resulting in a possible score range of 19e76 (hereafter, CIPN19)
[26]. Permission to use the scale was obtained prior to data
collection. Psychometric testing during scale development ob-
tained Cronbach alpha coefficients for the sensory, motor and
autonomic subscales of 0.82, 0.73 and 0.76, respectively [26]. Strong
correlation coefficient scores supported test-retest reliability:
sensory (r ¼ 0.836), motor (r ¼ 0.844), and autonomic (r ¼ 0.726)
[27]. The sensory and motor scales exhibited moderate-to-high
responsiveness to change (Cohen’s d ¼ 0.82 and 0.48, respec-
tively) [17]. Subsequent exploratory factor analysis suggested a
more reliable and valid two-factor structure of upper and lower
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extremity subscales, instead of the original three-factor structure
[17]. Nevertheless, confirmatory factor analysis did not support
either structure of the scale, recommending that all items be
summed to obtain a final score [28]. This was the approach used in
this study.

2.2. Retrospective collection of clinician-documented CIPN

After completion of the prospective study, clinician-
documented CIPN was retrospectively abstracted from the EMR.
Patients were typically evaluated in clinic prior to treatment initi-
ation and after 4, 7, 10, and 12 weeks of treatment. Complete visit
notes for weeks 7, 10, and 12 were reviewed by one of the research
team members and all data pertaining to neuropathy were
abstracted verbatim from the EMR. Notes at the week 4 visit were
not reviewed due to the low rates of CIPN at this early time point in
treatment. Quality control of the data extraction process was per-
formed on a random sample of 10% of patients by a second
researcher to ensure accuracy and consistency. If the note included
a CTCAE grade of CIPN, the patient was assigned that grade. If the
note included only textual descriptions of CIPN symptoms, rather
than a grade, two independent researchers who were not involved
with data extraction and who were blinded to the patient’s CIPN19
data assigned a grade based on the CTCAE v4.0 criteria [13]. Dis-
crepancies in CTCAE grade assignment were reconciled by a senior
member of the research teamwith expertise in CIPN. A CTCAE grade
0 was assigned for all visits that took place but for which a specific
mention of CIPN symptoms was not found in the clinical note.

2.3. Classification as under-describer or over-describer

Paired patient-reported (CIPN19) and clinician-documented
(CTCAE) CIPN data collected at weeks 7, 10, and 12 were
compared. If a subject had missing CIPN19 data, scores from the
previous week were used. If no data were available from the pre-
vious week, CIPN19 scores were coded as missing data. Due to the
substantial variability of CIPN19 scores within each CTCAE grade
reported by Le-Rademacher et al. [29], and the absence of estab-
lished thresholds for translating PRO to CTCAE, we assumed that
scores in the highest percentile of the CIPN19 distribution within
each CTCAE grade would correspond to apparent under-describing
of CIPN by patients to their clinicians, whereas over-describers
would be in the lowest percentile and regular-describers in the
center of the distribution. The over-describer category does not
apply to CTCAE Grade 0, as a low score simply means absence of
CIPN. Despite this, all categories are presented for all CTCAE grades
for consistency purposes (Appendices I, II, III). As an external
standard, we used the CIPN19 score distribution per CTCAE grade of
the N08CA trial reported by Le-Rademacher et al. [29], which
analyzed data from 164 patients with ovarian, lung and other
cancers receiving a paclitaxel and carboplatin regimen. This dis-
tribution was used to set percentile thresholds to classify our pa-
tients as under-describers (CIPN19 � 80th percentile), over-
describers (CIPN19 � 20th percentile) or regular-describers
(Appendices I, II, III) for each time point for which they had
matched PRO and CTCAE CIPN data.

2.4. Collection of patient factors that may predict CIPN describing
behavior

Women who completed the prospective study were re-
contacted (median ¼ 4.9, range 0.1e14.3 months) to complete a
questionnaire including socio-demographic, clinical and treatment
characteristics (age, race, education level, marital status, employ-
ment status, annual household income, language spoken at home,
and number of daily prescription medications), and constructs
postulated to be associated with under-describing of CIPN to cli-
nicians, namely: fear of cancer recurrence, trust in oncologist, and
health literacy. We hypothesized that under-describing was asso-
ciated with high fear of cancer recurrence, low trust in the oncol-
ogist, and low health literacy. Constructs were assessed using the
validated scales detailed below.

The Assessment of Survivor Concerns (ASC) scale comprises 5-
items grouped in two domains: cancer worry, described by three
questions exploring fear of cancer recurrence (score range 3e12),
and health worry, including two questions pertaining to worry
about health in general (score range 2e8). Responses are provided
on a 4-point scale (1 ¼ not at all, 2 ¼ a little bit, 3 ¼ somewhat,
4 ¼ very much) and published evidence supports the measure’s
reliability and validity [33].

The Trust in Oncologist Scale (TiOS), originally developed in
Dutch [34] and cross-culturally adapted into English [35], is an 18-
item questionnaire assessing patients’ trust in their oncologist in
four domains: competence, fidelity, honesty, and caring. Responses
are provided on a 5-point Likert scale (1 ¼ strongly disagree,
5 ¼ strongly agree); the total score is calculated by adding re-
sponses to each item and dividing by the number of items (range
1e5). Similar scores can be calculated for each domain. Higher
scores indicate more trust in oncologists. The English version pre-
sented strong internal consistency (Cronbach alpha ¼ 0.94) and
construct validity was demonstrated by significant correlationwith
satisfaction with oncologists (rs ¼ 0.62), willingness to recommend
oncologists to others (rs ¼ 0.59), number of previous visits with
oncologists (rs ¼ 0.21), and trust in health care (rs ¼ 0.33) [35].
Confirmatory factor analysis did not confirm the four-dimensional
theoretical structure, but rather one dimension. Nevertheless, due
to the pilot nature of this study, we included domain scores in the
analyses.

Health literacy was estimated using three questions previously
shown to be effective in detecting inadequate health literacy: (1) I
have problems learning about my medical condition because of the
difficulty in understanding written information; (2) I am confident
in filling out medical forms bymyself; and (3) I often have someone
help me read hospital materials [36,37]. Responses were provided
on a 5-point Likert scale (1 ¼ strongly disagree, 5 ¼ strongly agree)
and added to yield a final score between 3 and 15. Question number
2 was reverse coded to match the direction of the scale in the other
questions. Health literacy scores between 0 and 10 were considered
‘adequate’ while scores >10 denote ‘inadequate’ health literacy.
Health literacy was used as a continuous variable in all analyses.

The scales were combined into a single questionnaire and
delivered via Qualtrics (Copyright© 2018 Qualtrics, Provo, UT).
Womenwere invited to participate via e-mail or patient portal and
contacted up to three times. All women provided written informed
consent prior to study initiation.

2.5. Data analyses

Visit data for weeks 7, 10 and 12 were summarized using fre-
quencies and percentages. Mean and standard deviation (SD) of
CIPN19 scores were calculated and box and whisker plots were
constructed to present the range of CIPN19 scores per CTCAE grade.

Characteristics of patients categorized as under-, regular- and
over-describers were summarized using mean and standard devi-
ation (SD) for continuous variables (age, number of medications
and survey scores), and frequency and percentages for categorical
variables (race, education level, marital status, employment status,
annual household income, and language spoken at home). Data
were summarized for visits in weeks 7 and 10, but not for week 12
due to the high number of missing values. Due to small sample size,
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Kruskal-Wallis (for continuous variables) and Fisher’s exact tests
(for categorical variables) were used to compare characteristics and
survey scores among under-, regular-, and over-describers.

Repeated measures cumulative logistic regression models were
used to identify patient-factors (i.e., demographics or survey re-
sponses) associated with increased probability of under-describing
versus regular- and over-describing. Generalized estimating equa-
tions were used to account for correlations among observations for
the same individual. Several models were tested, and final model
selection was based on quasi-AIC (QIC). Independent variables in
the final model included: age, number of medications, education
level, employment status, household income, marital status, health
literacy, confidence in the oncologist and survivor concerns. Race
and language spoken at home were not included due to limited
frequencies in one of the categories. Additionally, the model was
adjusted for CTCAE grade. Data analysis was performed with SAS®
software version 9.4 (SAS Institute Inc., Cary, NC, USA) and statis-
tical significance set at p < 0.05.
3. Results

3.1. Retrospective collection of clinician-documented CIPN

Of the 180 potential visits (weeks 7, 10 and 12 visits for 60
participants), sixty (33.3%) did not occur, 2 in week 7 and 5 in week
10 due to early treatment discontinuation, and 53 inweek 12 due to
clinician’s decision to not schedule a visit on the last day of treat-
ment. Of the remaining 120 visits, 110 (91.7%) explicitly mentioned
CIPN symptoms, of which 29 (26.4%) used a specific CTCAE grade
and 81 (73.6%) provided textual descriptions of symptoms, without
assigning a specific grade (Fig. 1).

For patients with clinician-graded CTCAE grade 0 neuropathy,
CIPN19 scores ranged from 19 to 36 [mean (SD) ¼ 21.7 (3.79)],
19e51 for grade 1 [mean (SD) ¼ 25.9 (6.55)], and 19e46 for grade 2
Fig. 1. Neuropathy symptom descriptions documented in the
[mean (SD) ¼ 33.7 (8.86)] (Fig. 2). There were no occurrences of
CTCAE grades 3 or 4.
3.2. Predictors of discrepancies between patient-reported and
clinician-documented CIPN

Of the 60 womenwho completed the prospective trial, 42 (70%)
completed the post-treatment survey. Women were on average
55.3 (SD ¼ 10.8) years-old and most were white, married, spoke
English at home, had at least a college degree, worked, and had a
household income greater than $50,000 (Table 1). After deter-
mining the 20th and 80th percentiles of the CIPN19 distribution per
CTCAE grade, 3, 25, and 13 patients were categorized as under-,
regular-, and over-describers at the week 7 visit, while 9, 17, and 14
patients were categorized as under-, regular-, and over-describers
at the week 10 visit (Appendices II, III).

In the bivariate analysis, patients who under-described CIPN
symptoms at week 7 had lower health literacy [mean (SD) ¼ 8.0
(2.6)] than regular- [mean (SD) ¼ 4.3 (2.0)] or over-describers
[mean (SD) ¼ 5.9 (2.6)] (p ¼ 0.016); however, this association was
not found for discrepancies at week 10 (p ¼ 0.644) (Table 1). No
significant associations between CIPN describing category and the
other demographic and clinical characteristics were found.

In the logistic regression, employment status, income, and the
TiOS competence scale were associated with the probability of
being an under-describer (Table 2). When adjusting for CTCAE
grade, the odds of being an under-describer were 9.00 times (95%CI
1.06, 76.15) greater inwomenwhowere notworking and 7.04 times
(95%CI 1.5, 32.99) greater in women who had incomes <$50,000.
The odds of being an under-describer were 1.29 (95%CI 1.03, 1.62)
times greater for each 0.1-unit increase in the patient’s trust in their
oncologist’s competence (a 0.1-unit increase corresponding to a
16.7% of a standard deviation for TiOS competence). In a post-hoc
analysis, we constructed a single model with income and
electronic medical record for visits in weeks 7, 10 and 12.



Fig. 2. Box and whisker plot of the distribution of CIPN19 scores per CTCAE grade and
illustrating the threshold for the 20th (over-describers) and 80th percentiles (under-
describers) of the distribution (dotted line).
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working status, as these variables are highly correlated, and found
evidence that this association is more likely to be due to income
(OR ¼ 6.46, 95%CI 1.73, 24.13, p ¼ 0.006).
Table 1
Patient demographic and clinical characteristics and bivariate analyses across different l

Characteristic All
patientsa

(n ¼ 42)

Week 7 Visitb

Under-
describers
(n ¼ 3)

Regular-
describer
(n ¼ 25)

Age mean (SD) 55.3 (10.8) 43.7 (12.1) 55.9 (9.6)
# daily prescription medications mean

(SD)
1.8 (0.8) 2.3 (0.6) 1.8 (0.8)

Race n (%)
White/Caucasian 38 (93) 3 (100) 21 (88)
Other 3 (7) 0 3 (12)

Level of Education n (%)
Less than College 8 (20) 1 (33) 4 (17)
College or more 33 (80) 2 (67) 20 (83)

Employment status n (%)
Working 25 (61) 1 (33) 13 (54)
Not working 16 (39) 2 (67) 11 (46)

Household Income n (%)
Less than $50,000 9 (24) 1 (33) 7 (32)
More than $50,000 29 (76) 2 (67) 15 (68)

Marital Status n (%)
Married/partnered 29 (71) 2 (67) 17 (71)
Not married/partnered 12 (29) 1 (33) 7 (29)

Spoken language at home n (%)
English 38 (93) 3 (100) 22 (92)
Other 3 (7) 0 2 (8)

ASC Cancer worry mean (SD) 8.8 (2.6) 8.7 (3.5) 9.0 (2.7)
ASC Health worry mean (SD) 5.2 (2.0) 6.0 (2.0) 5.3 (2.0)
Health literacy mean (SD) 5.0 (2.4) 8.0 (2.6) 4.3 (2.0)
TiOS Competence mean (SD) 4.5 (0.6) 4.4 (0.5) 4.5 (0.7)
TiOS Fidelity mean (SD) 4.5 (0.5) 4.5 (0.5) 4.6 (0.6)
TiOS Honesty mean (SD) 4.5 (0.5) 4.3 (0.6) 4.5 (0.5)
TiOS Caring mean (SD) 4.4 (0.5) 4.2 (0.8) 4.4 (0.5)
TiOS Total mean (SD) 4.5 (0.5) 4.4 (0.6) 4.5 (0.6)

a One missing value.
b One missing value.
c Two missing values.
4. Discussion

Divergence between patient- and physician-assessed symptom
severity has beenwidely reported in oncology [30,38,39] and other
medical specialties [40,41]. To understand factors associated with
this discrepancy, we categorized patients as under-, over-, or
regular-describers of CIPN to clinicians by comparing their PRO,
assumed to be indicative of actual CIPN, with clinician-documented
CTCAE, assumed to reflect the CIPN described to the clinician dur-
ing treatment with paclitaxel. Our findings indicated that women
who were not working, had lower income, and displayed higher
trust in their oncologist’s competence were more likely to under-
describe CIPN symptoms.

Few studies have investigated predictors of discrepancies be-
tween patient and clinician symptom assessments, and none have
identified employment status, income, or trust in their clinician as
contributory variables. Agreement between oral mucositis reported
by patients using a checklist and documented by physicians in the
EMR was higher in older patients, but was not associated with
education, comorbid conditions, or disease characteristics [38]. In a
study conducted within ophthalmology, non-documentation of
symptoms in the EMR was more common in return visit patients
compared with new patients, otherwise discrepancy between pa-
tients and physicians’ assessment of blurry vision, discomfort, or
redness were not associated with any patient (age, sex, diagnosis)
or clinician/clinic (years in practice, clinic volume or presence of a
medical scribe) characteristics [40].

In our logistic regression model, women who were not working
and had lower income were more likely to have under-described
CIPN symptoms to their clinicians. We speculate that women who
evels of symptom describing.

Week 10 Visitc

Over-
describer
(n ¼ 13)

P-
value

Under-
describers
(n ¼ 9)

Regular-
describers
(n ¼ 17)

Over-
describers
(n ¼ 14)

P-
value

56.8 (12.1) 0.179 49.9 (13.4) 57.9 (9.4) 55.1 (11.4) 0.262
1.7 (0.9) 0.417 2.2 (0.7) 1.8 (0.9) 1.5 (0.8) 0.105

13 (100) 0.637 7 (88) 15 (88) 14 (100) 0.414
0 1 (12) 2 (12) 0

3 (23) 0.576 1 (12) 4 (24) 3 (21) >0.999
10 (77) 7 (88) 13 (76) 11 (79)

10 (77) 0.242 3 (37) 9 (53) 11 (79) 0.150
3 (23) 5 (63) 8 (47) 3 (21)

1 (8) 0.272 4 (57) 4 (25) 1 (7) 0.033
12 (92) 3 (43) 12 (75) 13 (93)

9 (69) >0.999 5 (63) 11 (65) 12 (86) 0.423
4 (31) 3 (37) 6 (35) 2 (14)

12 (92) >0.999 8 (100) 15 (88) 13 (93) >0.999
1 (8) 0 2 (12) 1 (7)
8.4 (2.5) 0.757 9.2 (2.7) 8.9 (2.8) 8.7 (2.6) 0.881
5.1 (2.1) 0.753 5.9 (2.0) 5.2 (2.1) 5.1 (2.0) 0.674
5.9 (2.6) 0.016 5.8 (2.6) 4.9 (2.7) 5.0 (2.3) 0.644
4.4 (0.5) 0.608 4.6 (0.5) 4.5 (0.6) 4.3 (0.7) 0.565
4.5 (0.5) 0.708 4.7 (0.5) 4.6 (0.5) 4.4 (0.6) 0.620
4.4 (0.5) 0.671 4.5 (0.5) 4.5 (0.5) 4.4 (0.5) 0.672
4.4 (0.5) 0.908 4.6 (0.5) 4.4 (0.5) 4.4 (0.5) 0.694
4.4 (0.5) 0.812 4.6 (0.5) 4.5 (0.5) 4.4 (0.6) 0.734



Table 2
Cumulative logistic regression with repeated measures predicting under-describing.

Predictor Estimate SE P value Estimate CI OR OR 95% CI

Age �0.05 0.05 0.249 (-0.14, 0.04) 0.95 (0.87, 1.04)
Number of medications 0.07 0.44 0.870 (-0.78, 0.93) 1.07 (0.46, 2.52)
ASC Cancer worry �0.38 0.22 0.083 (-0.81, 0.05) 0.68 (0.44, 1.05)
ASC Health worry 0.54 0.29 0.065 (-0.03, 1.11) 1.71 (0.97, 3.04)
Health Literacy 0.02 0.1 0.861 (-0.18, 0.22) 1.02 (0.83, 1.24)
TiOS Competencea 0.25 0.12 0.029 (0.03, 0.48) 1.29 (1.03, 1.62)
TiOS Fidelitya �0.18 0.15 0.213 (-0.47, 0.11) 0.83 (0.63, 1.11)
TiOS Honestya �0.08 0.10 0.383 (-0.27, 0.10) 0.92 (0.77, 1.11)
TiOS Caringa �0.06 0.09 0.509 (-0.24, 0.12) 0.94 (0.79, 1.13)
Education (ref: less than college)
Higher than college

0.65 0.82 0.427 (-0.95, 2.25) 1.91 (0.39, 9.51)

Employment (ref: Working) not working 2.20 1.09 0.044 (0.06, 4.33) 9.00 (1.06, 76.15)
Income (ref: Over $50,000) less than $50,000 1.95 0.79 0.013 (0.41, 3.5) 7.04 (1.5, 32.99)
Marital Status (ref: Married)
Not married

0.55 0.64 0.387 (-0.7, 1.8) 1.74 (0.5, 6.05)

CI, confidence interval.
OR, odds ratio.
SE, standard error.

a OR interpretation should be for every 0.1-unit increase instead of 1-unit increase in the score of each TiOS subscale.
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work may fully convey their CIPN to avoid severe symptoms that
could interfere with their job performance. Furthermore, patients
who had higher trust in their oncologist’s competence were more
likely to under-describe symptoms. This finding contradicts our a
priori hypothesis and previous literature showing that patients
with higher trust in their primary and specialty care physician are
more likely to voice their treatment preferences during appoint-
ments [42]. It is possible that women who trust their oncologist’s
competence defer to them in determining what topics to discuss
during appointments and are less willing to volunteer CIPN if not
specifically asked. In addition to patient perceptions, clinician-
oriented communication patterns, with oncologists dominating
the conversation, interrupting, and asking close-ended questions
negatively impacts symptom reporting [43]. Open communication
styles can help elicit symptoms, but others advocate transition from
a communication-oriented model to using systematic assessment
(e.g., PROs) [44]. Lower health literacy was associated with more
under-describing behavior in the bivariate analysis (at week 7), but
not in the regression model. Health literacy is known to correlate
with education and income [45,46], likely explaining the lack of
association for health literacy when accounting for income in the
regression model. Properly investigating the independent effects of
health literacy and incomewould likely require amuch larger study
with greater heterogeneity in both factors and possibly using
lengthier instruments that can more sensitively detect relevant
individual differences in health literacy.

A higher CIPN PRO than CTCAE could mean different scenarios:
1) the patient under-described symptoms to the clinician; 2) the
patient exaggerated symptom severity on the PRO measure; 3) the
patient has a different interpretation compared to the clinician of
what constitutes “severe” CIPN; or 4) the patient accurately
described CIPN but the clinician did not adequately document in
the EMR. Thus, our definition of under- (and over-) describing may
not correspond to actual behavior. Confirmation of which behavior
occurred would require recording the patient-clinician interaction
or interviewing patients after treatment. Further, our thresholds for
defining describer categories were based on the distribution from
another clinical trial and our results may have changed hadwe used
our own distribution or alternative thresholds.

This pilot study was an initial attempt to identify factors asso-
ciated with under-describing CIPN. This behavior could result in
inappropriately continuing treatment after the development of
moderate-to-severe CIPN, leading to permanent damage,
diminished quality of life [4,5] and increased risk of falls [47].
Avoiding irreversible CIPN is particularly important in patients with
non-metastatic breast cancer who have overall good prognosis,
even in the absence of taxane treatment. Discovering characteris-
tics associated with the tendency to under-describe CIPN could
enable targeting of efforts to promote complete symptom disclo-
sure, such as the use of PROs.

This study has limitations. First, survey datawere collected post-
treatment, in some cases several months later; thus, responses may
be affected by recall bias and no causal relationships can be
established. This is especially relevant for variables that are prone
to change over time, such as trust in the oncologist and survivor
concerns; hence, interpretation of these results should be cautious.
Second, lack of CIPN documentation in the EMR was considered to
be CTCTAE grade 0, which may not be accurate and could lead to
overestimation of the number of under-describers. Third, the study
was conducted at a single institution with a limited number of
clinicians, and with a very homogenous sample of patients with
regard to race (White) and education level (high), and a high pro-
portion of individuals with adequate health literacy. Even though
this pilot study did not aim at generalizability, the findings could
have differed had we used a more diverse sample. Fourth, 74% of
our CTCAE grades were assigned retrospectively based on textual
descriptions in the EMR. We ameliorated this limitation by having
two blinded researchers independently assign CTCAE grades.
Finally, we analyzed time points independently without accounting
for overlap between patients who may have under-described CIPN
in week 7 but not in week 10, and vice-versa. The results of this
preliminary analysis should be considered hypothesis generating.

Concluding, this pilot study suggests that womenwho were not
working, had lower income, and displayed higher trust in their
oncologist’s competence were more likely to under-describe CIPN
symptoms to their clinicians, as indicated by lower CIPN severity
documented in the EMR than reported directly on the CIPN20 scale.
Futurework should confirm under-describing by recording patient-
clinician interactions or interviewing patients to understand if, and
why, they withhold symptoms.
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