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Abstract

Objective: To describe the frequency and characteristics of chemotherapy-induced peripheral 

neuropathy (CIPN) assessment and management communication approaches between patients 

receiving neurotoxic chemotherapy and clinicians.

Methods: The data used in this analysis originated from a randomized controlled trial in which 

adults with cancer self-reported treatment-related symptoms using web-based symptom 

assessment technology. Three-to-six weeks after study initiation, each participant’s outpatient visit 

was audio-recorded. Audio recordings and associated clinician notes for 159 participants who 
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received platinum and/or taxane-based chemotherapy were coded for the presence of several CIPN 

assessment and management communication characteristics.

Results: Participants received low cumulative neurotoxic chemotherapy doses (75%) at the time 

of audio recording. CIPN was discussed and documented in 44% and 46% of participant-clinician 

encounters. In symptomatic participants, clinicians asked an average of 0.7 open-ended questions, 

appropriately managed 70% of cases, and asked upper and lower extremity CIPN questions in 

25% of cases.

Conclusions: Clinicians infrequently discussed and documented CIPN in participants with low 

CIPN severity, however appropriately managed mild CIPN. Development of interventions to 

translate existing recommended CIPN communication approaches into practice are required.

Practice Implications: Effective participant-clinician communication is required at each clinic 

visit during chemotherapy treatment to identify initial signs of CIPN and offer appropriate 

treatment.
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1. Introduction

Approximately 650,000 individuals receive chemotherapy treatment in the United States 

each year [1] and many will experience side effects (e.g., pain, fatigue, nausea) that 

compromise physical function and quality of life [2,3]. A common toxicity of neurotoxic 

chemotherapy treatment (e.g., platinums and taxanes), chemotherapy-induced peripheral 

neuropathy (CIPN) is mainly characterized by sensory (e.g., numbness, tingling, and 

neuropathic pain) and motor (e.g., loss of strength) symptoms in the upper and lower 

extremities [4]. Unmanaged CIPN may lead to increased health care costs, the inability to 

complete daily activities, and the withdrawal of life-saving chemotherapy [5–8].

To prevent or reduce the negative outcomes attributed to unmanaged CIPN, early CIPN 

identification is critical. To detect and treat early symptoms of neuropathy, CIPN assessment 

should occur prior to the initiation of neurotoxic chemotherapy to establish a baseline; and 

subsequently at every clinic visit while the patient is receiving treatment [5]. Clinicians 

should evaluate CIPN incidence, severity, type (non-painful, painful, motor), and symptom 

patterns [9]. For example, clinicians may ask patients to describe sensory symptoms such as 

numbness, tingling, or pain in their hands or feet [10]. Clinicians should also ask about falls, 

trouble conducting fine motor activities, or problems walking; these are common 

manifestations of motor CIPN [10]. Further, CIPN assessment may include the 

administration of patient reported outcome measures or clinician-based assessment methods 

(e.g., vibration sensibility, deep tendon reflexes, strength) [5,11]. However, current evidence 

suggests that CIPN is inadequately assessed in practice [12–15]. Specifically, pre-

intervention documentation of CIPN-related numbness, tingling, and pain in individuals 

receiving neurotoxic chemotherapy or post treatment was present in less than 60% of 

reviewed clinician’ notes, respectively (N=48) [16]. Barriers hindering optimal CIPN 
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assessment in clinical practice include patient difficulty describing sensory CIPN symptoms 

[17,18] and a lack of “gold-standard” CIPN assessment measures [19] or guidelines [20].

Several studies demonstrate the importance of effective patient-clinician symptom 

communication on patient outcomes [21–24]. An important step to address CIPN assessment 

barriers and move toward the development of standardized assessment approaches is to 

critically assess patient-clinician CIPN communication patterns. For instance, are clinicians 

using vague terms to describe CIPN (e.g., how’s the neuropathy?) or not asking patients 

about various aspects of the CIPN symptom experience (e.g., numbness, tingling, pain, or 

motor impairment)? Also, are clinicians implementing patient-centered communication 

approaches during CIPN discussions [24,25]? Constand, MacDermid, Dal Bello-Haas, and 

Law (2014) [25] outlined a few key aspects of patient-centered communication such as: 1) 

sharing information, 2) compassionate care, and 3) sensitivity to patient needs. Briefly, 

sharing information entails effective distribution of health care information between patients 

and clinicians (e.g., use of open-ended questions, goal setting). Compassionate care and 

sensitivity to patient needs refer to the ability of the clinician to be attentive to the patient’s 

symptom self-report and aware of patient cues that may signal suboptimal information 

receptivity (e.g., hearing loss, impact of family members in the room) to promote autonomy 

and trust in the patient-clinician relationship.

A greater understanding of patient-clinician CIPN communication approaches may allow for 

the development of interventions to foster the early identification and subsequent 

management of CIPN. To date, little is currently known about how patients and clinicians 

discuss CIPN during routine oncology outpatient visits. Thus, the purpose of this analysis 

was to describe the frequency and characteristics of CIPN assessment and management 

communication approaches between outpatients receiving neurotoxic chemotherapy and 

their clinicians.

2. Methods

2.1 Design, Sample, Setting

Analyzed data were drawn from a sample of adults (≥18 years of age, ambulatory, English 

speaking) beginning cancer treatment (e.g., chemotherapy or radiation) who consented to 

participate in a randomized controlled trial testing the efficacy of a web-based symptom 

assessment and self-care platform (ESRA-C) to improve symptom distress [26]. Participants 

were included in this cross-sectional analysis if they received neurotoxic chemotherapy (i.e., 

platinum or taxane-based) and had an audio recorded clinic visit on file. 275 clinicians (i.e., 

physicians, nurse practitioners, physician assistants, or nurses) providing care to patients 

enrolled in the trial were consented in the original trial. This study was conducted at two 

comprehensive cancer centers in Seattle and Boston. The study was approved and regulated 

by the Institutional Review Boards at each site and written informed consent was obtained 

from all participants.
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2.2 Measures

2.21 CIPN discussion/assessment and management frequency.—Audio files 

were coded for the following CIPN assessment characteristics: 1) CIPN discussion initiator, 

2) the number of closed and open-ended CIPN assessment questions, 3) participant report of 

CIPN, 4) clinician inquiry regarding non-painful and painful CIPN severity (e.g., 0 – 10 

scale, subjective questions), 5) clinician inquiry regarding concurrent motor CIPN symptoms 

(e.g., cramps, loss of strength, trouble climbing stairs), 6) clinician inquiry regarding CIPN 

symptom pattern (e.g., onset, location, alleviating factors), 7) clinician response to 

discussion of CIPN (i.e., acknowledge, acknowledge and explore, dismiss), and 8) 

description of CIPN assessment questions posed by clinicians. Audio files were also 

reviewed and coded for the following CIPN management characteristics: 1) appropriate 

management based on the participant’s reported CIPN symptoms, 2) type of CIPN 

management intervention, 3) education and/or monitoring plan for CIPN, and 4) clinician 

verification of management plan with participant. This data collection form was adapted 

from a previous version used to code participant-clinician discussions of pain severity [27].

2.22 Criteria for appropriate CIPN management (Appendix A – 2).—We used a 

scoring sheet to determine if clinicians provided appropriate management for participants 

reporting CIPN. Our scoring sheet listed criteria for appropriate management of painful [28], 

non-painful [29], and motor CIPN [30,31]. For example, if the participant reported painful 

CIPN, we considered clinicians to have appropriately managed painful CIPN if they: 1) 

prescribed duloxetine 60 mg/day [28,29], 2) referred the participant for non-pharmacological 

treatment, 3) prescribed a second line analgesic/adjuvant drug treatment [29], 4) prescribed a 

neurotoxic chemotherapy dose reduction, or 5) encouraged participants to continue to 

monitor their symptoms (for minimal painful CIPN only). Conversely, the clinician was 

deemed to have inappropriately managed CIPN if they: 1) prescribed a pharmacological or 

non-pharmacological treatment with little demonstrated efficacy, 2) did not discuss any 

management options with a symptomatic participant and their documentation stated that the 

participant did not have CIPN, 3) did not offer a recommended treatment to participants who 

reported worsening sensory CIPN or motor impairment due to CIPN, or 4) dismissed 

participants’ report of CIPN and did not discuss a management or monitoring plan. Lastly, if 

the participant reported minimal CIPN (e.g., transient cold-induced neuropathy) and the 

management plan did not meet any of the criteria for inappropriate management, the case 

was rated as appropriate management.

2.23 Electronic medical record CIPN coding sheet.—To gain additional 

information regarding participant-clinician communication of CIPN, clinician 

documentation was abstracted from the electronic medical record. The extracted data 

included: 1) clinician documentation of CIPN assessment (e.g., numbness, tingling, and/or 

pain), 2) clinician documentation of CIPN management, 3) the type, dose, and duration of 

neurotoxic chemotherapy received, 4) pain medications, and 5) documented indicators that 

participants’ CIPN was unexpected given the number of neurotoxic chemotherapy cycles 

received, or 6) other concurrent severe symptoms that may have distracted from CIPN 

assessment.
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2.24 European Organisation for Research and Treatment of Cancer Quality of 
Life CIPN20 (QLQ-CIPN20).—The QLQ-CIPN20 was used in the primary randomized 

controlled trial as a CIPN screening measure. The measure contains three subscales 

assessing symptoms and functional limitations related to sensory, motor, and autonomic 

neuropathy. Each item is scored on a 1 – 4 scale, with total transformed scores ranging from 

0 – 100 (higher scores represent worse neuropathy) [32]. We only report on the sensory and 

motor subscales in this analysis due to the suboptimal reliability and validity of the 

autonomic subscale [33]. Several studies support the sensory and motor subscales’ reliability 

and validity [19,33]. High intraclass correlations (Range > 0.91) suggest excellent mode 

equivalence when comparing electronic to paper/pencil versions of the QLQ-CIPN20 

sensory and motor subscales [34].

2.3 Procedures

The procedures of the randomized controlled trial and audio recording [26,35] have been 

previously described. To recap, enrolled individuals were randomized in a 1:1 ratio to 

receive web-based symptom assessment and self-care platform (ESRA-C) or web-based 

symptom assessment alone (control). Participants electronically reported cancer treatment-

related symptoms (e.g., QLQ-CIPN20) around the time chemotherapy treatment commenced 

(T1), three to six weeks after T1 (T2), two to four weeks after T2 (T3), and two to four 

weeks after the completion of treatment (T4). Following electronic symptom reporting, 

clinicians received a graphed summary of questionnaire scores for patient participants in 

both groups prior to each clinic visit. Intervention group participants also received additional 

self-care resources for cancer treatment-related symptoms reported at pre-determined 

threshold scores (e.g., QLQ-CIPN20 subscale scores ≥ 50), which included instruction on 

how to communicate problematic symptoms to the clinical team, information about cancer 

treatment-related symptom severity progression over time, tailored self-care instructions 

about problematic symptoms, and access to report cancer related symptoms via the web-

based symptom assessment technology at home. Control group participants received 

standard education about cancer related symptoms from clinicians.

At the regularly scheduled T2 clinic visit, the participant-clinician interaction was audio-

recorded. Following the recording, study team members from the original study coded the 

audio file for the presence of cancer treatment-related symptom discussions [35]. Study team 

members from the original study were trained in the coding procedures and had to complete 

eight test cases prior to coding study participants’ audio files. A subset (12%) of cases were 

randomly reviewed for agreement among reviewers (mean percent agreement between 

coders = 86.7) [35]. For the current analysis, the coders/authors (AH, AD, and KS) were 

trained by RK in how to score the audio and electronic medical record data collection sheets. 

Two authors (RK and AH) independently listened to the audio recordings that were 

originally coded for the presence of participant-clinician CIPN discussions. In addition, AD 

and KS independently reviewed the electronic medical record notes associated with each T2 

audio recording. All audio and electronic medical record data collection sheet scores were 

reviewed between the coders and any coding discrepancies were documented in an excel 

sheet. All coding discrepancies were discussed among the authors and a final code was 

decided upon. Information abstracted from the electronic medical record was used to guide 
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the interpretation of the appropriateness of clinicians’ CIPN assessment and management 

approaches.

2.4 Statistical Analyses

All analyses were conducted using R version 3.4.1 [36]. Several approaches were used to 

characterize participant-clinician communication regarding CIPN. We tabulated the 

frequency of participant-clinician assessment and management characteristics from the 

review of the audio recordings and medical record. We also calculated the frequency of 

concordance between participant-clinician discussions of CIPN and clinician documentation 

of CIPN.

3.0 Results

3.1 Sample Characteristics

Of an original 517, 159 participants (31%) [35] met the inclusion criteria for this analysis. 

Table 1 describes the demographic and cancer diagnosis/treatment-related characteristics of 

the analyzed sample. Slightly more intervention group (54%) than control group (46%) 

participants were included in the analyzed sample. Overall, the sample was mainly 

Caucasian, employed/working, male gender, receiving care as a medical oncology patient, 

receiving platinum-based chemotherapy, diagnosed with advanced cancer, and had a median 

age of 55 years (Range = 22 – 87) (Table 1). Opioids were the most frequently prescribed 

pain medication (pain from any origin). At T2, the majority of participants had received less 

than 1/3 of their neurotoxic chemotherapy regimen and were at a “low risk” of developing 

CIPN based on cumulative neurotoxic chemotherapy dose received [37–40]. As for 

clinician-related demographics, the type of clinician present at the T2 visits included: 1) 

physician led (60%), nurse practitioner led (26%), physician and nurse practitioner led (9%), 

physician assistant led (4%), and other (1%) (i.e., nurse and/or clinical research coordinator).

3.2 CIPN Assessment Characteristics

Table 2 describes the frequency of participant-clinician CIPN communication and clinician 

CIPN documentation. CIPN was documented in 73/159 (46%) clinical encounters, and 

clinicians were more likely to document the presence of non-painful CIPN than painful or 

motor CIPN. CIPN was discussed in 70/159 (44%) clinician encounters (63% initiated by 

clinicians). Out of the 70 participant-clinician CIPN discussions, 44 (63%) participants 

reported some degree of CIPN. In this subset of participants reporting CIPN, non-painful 

CIPN severity, painful CIPN severity, concurrent motor CIPN symptoms, and at least one 

aspect of the CIPN symptom pattern were discussed in 18%, 11%, 34%, and 73% of 

encounters, respectively. On average, clinicians asked 2.66 (Range = 0 – 19) closed ended 

CIPN assessment questions, while asking an average of 0.7 (Range = 0 – 3) open ended 

CIPN assessment questions. Clinicians asked a variety of initial CIPN assessment questions 

to patients who reported CIPN (n = 44) (Table 3). Particularly, clinicians asked participants 

about numbness and tingling without reference to specific location (36%) (e.g., “any 

numbness or tingling?”). Most clinicians explored participants’ report of CIPN (77%). The 

frequency of patient-clinician CIPN discussions was higher when a physician (44/95, 46%) 

was present in comparison to when a nurse practitioner (14/41, 34%) was present. Similarly, 
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physicians (51/95, 54%) documented CIPN more frequently than nurse practitioners (14/41, 

34%). Lastly, CIPN discussion (42/86, 49% vs. 28/73, 38%) and documentation (45/86, 52% 

vs. 28/73, 38%) frequencies were higher in intervention group participants than control 

group participants.

3.3 Concordance Between CIPN Symptom Discussion and CIPN Documentation

Table 4 highlights the frequency of concordance between clinician CIPN documentation and 

participant-clinician CIPN discussion. When CIPN was discussed (n = 70), the clinicians 

documented CIPN symptoms in 67% of cases. Incidence of CIPN documentation was 

slightly higher when the participant initiated the CIPN discussion. Clinicians were more 

likely to document CIPN symptoms (73%) when the participant reported CIPN symptoms (n 
= 44); when patients denied CIPN symptoms (n = 26), clinicians documented the absence of 

symptoms less often (58%). CIPN documentation incidence was lowest when CIPN was not 

discussed (n = 89) during the participant-clinician interaction (29%). CIPN was discussed 

and documented more often in patients who did not have other severe cancer treatment-

related symptoms in comparison to those who did have other severe cancer treatment-related 

symptoms.

3.4 CIPN Management Characteristics

CIPN symptoms were considered appropriately managed in 3¼4 (70%) of participants. The 

most frequently administered management strategy was CIPN education or a CIPN 

monitoring plan (n = 22), followed by no discussion of treatment (n = 20), dose reduction (n 
= 4), and pharmacological treatment (n = 4). Providing CIPN education and/or 

recommending a CIPN monitoring plan was considered appropriate management in 21/22 

(95%) instances prescribed. No discussion of treatment was considered an appropriate 

management plan in 11/20 (55%) instances (e.g., low CIPN severity and did not interfere 

with function). Neurotoxic chemotherapy dose reduction was considered appropriate 

management in 4/4 (100%) of instances. Of the four pharmacological treatments offered for 

CIPN, only one (gabapentin for non-painful CIPN) was considered appropriate management. 

Other pharmacological treatments offered that were considered inappropriate management 

included vitamin B6 for non-painful CIPN, TUMS for hand cramping, and Tylenol for non-

painful CIPN. Clinicians verified dose reduction management plans with patients in 4/4 

instances, but only verified pharmacological management recommendations with patients in 

¼ instances.

4.0 Discussion and Conclusion

4.1 Discussion

Study results demonstrated that clinicians discussed and documented CIPN in less than 50% 

of clinical encounters with participants receiving neurotoxic chemotherapy. Low patient-

clinician CIPN discussion and documentation frequency may have been a result of 

deficiencies in core aspects of patient-clinician communication. Clinicians met key aspects 

of patient- centered communication such as compassionate care and sensitivity to patients’ 

needs [25] as they adequately 1) provided CIPN education or encouragement to continually 

monitor mild CIPN symptoms and 2) acknowledged and explored participants’ CIPN 
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symptoms. However, related to sharing information [25], clinicians infrequently asked open 

ended questions about CIPN symptoms. Further, clinicians often used general terms to ask 

about neuropathy or only asked about neuropathy symptoms in relation to upper or lower 

extremities alone. The sole use of closed-ended questions and/or vague neuropathy 

descriptors is suboptimal as participants report difficulty describing common CIPN 

symptoms such as numbness, tingling, or neuropathic pain [17,18]. In addition to using more 

open-ended questions, clinicians should use patient- friendly descriptors to characterize 

numbness (e.g., falling asleep), tingling (e.g., pins and needles), and pain (e.g., burning, 

electric-shock) [17,18]. Overall, improved patient-clinician communication may increase the 

early detection and treatment of CIPN.

Our results highlight several deficiencies in CIPN assessment that may directly influence 

CIPN management. Non-painful, painful, and motor CIPN severity was rarely assessed. 

Determining the type and severity of CIPN will help guide administration of appropriate 

management interventions (e.g., duloxetine for painful CIPN) [28]. Moreover, participant- 

clinician CIPN symptom discussions were not consistently documented by clinicians in the 

electronic medical record. Regardless of symptom severity, CIPN discussions should be 

documented at every clinical encounter to track symptom progression over time and provide 

timely intervention. Finally, consistent with previous evidence regarding nurses’ knowledge 

of CIPN prevention or treatment strategies [15], clinicians in this analysis supported use of 

pharmacological agents not recommended for CIPN symptom management (e.g., vitamin 

B6) [29]. It is difficult to critically appraise the appropriateness of clinicians’ 

pharmacological recommendations for CIPN because participants were experiencing 

minimal symptoms and there were no formal clinical guidelines for CIPN management 

during the conduct of the original study (2009–2011). Nevertheless, it is important for 

clinicians to stay up to date on the latest clinical practice guidelines for CIPN management 

so recommended pharmacological agents are administered [29]. The administration of 

recommended pharmacological agents for CIPN is especially important in light of recent 

findings demonstrating that opioids are frequently prescribed for cancer survivors with CIPN 

[41], but are not recommended for CIPN treatment [29] and are associated with a high 

frequency of deaths related to misuse [42].

One possible reason for low participant-clinician CIPN discussion and clinician 

documentation frequency was that the clinician summary only highlighted QLQ-CIPN20 

scores over 50 as problematic. Several previous studies report that individuals currently 

receiving or post neurotoxic chemotherapy [33,43,44] routinely report mean QLQ-CIPN20 

sensory and motor subscale mean scores under 50. Therefore, the use of a normative 

threshold score of 50 on the QLQ-CIPN20 subscales to prompt further CIPN assessment and 

self-care instruction within the ESRA-C may have been suboptimal. Future studies using the 

QLQ-CIPN20 as a screening measure should consider using a lower cut score to identify 

patients with CIPN. Alternatively, a different patient reported outcome measure may be used 

to enhance CIPN screening. Brief patient reported outcome measures such as the Patient 

Reported Outcomes version of the National Cancer Institute Common Terminology Criteria 

for Adverse Events (PRO-CTCAE™) [45–47] may be preferable in clinic settings to the 

QLQ-CIPN20 for the screening of CIPN. The PRO-CTCAE CIPN component consists of 

two items that query CIPN severity and associated interference over the past seven days (0 – 
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4 scale; higher scores = worse symptoms). The PRO-CTCAE severity and interference items 

have demonstrated sufficient concurrent validity as evidenced by moderate to high 

correlations with the QLQ-CIPN20 sensory (r = 0.76) and motor subscales (r = 0.55), 

respectively [34]. Due to its brevity, simple scoring procedures, and promising validity in 

patients receiving neurotoxic chemotherapy, the PRO-CTCAE may be used as an alternative 

to the QLQ-CIPN20 as a CIPN screening measure.

The results of this study indicate the need for refined clinical systems to improve the 

assessment and subsequent management of CIPN in clinical practice. To our knowledge, 

there has been one previously conducted study that has examined the efficacy of an 

intervention to improve clinicians’ CIPN assessment and management documentation. The 

authors demonstrated that implementation of a web-based CIPN care planning system 

intervention improved clinicians’ documentation of numbness and non-painful CIPN 

management in women with breast cancer receiving taxane-based chemotherapy (N = 48 

notes) [16]. However, this study was conducted in a small sample, the intervention was not 

compared to a control condition, and the intervention did not improve other measured 

outcomes such as documentation of tingling or CIPN pain. Future work is necessary to 

integrate existing recommended CIPN assessment and management approaches into 

practice. A nursing CIPN assessment and management algorithm provides a blueprint to 

guide nurses in the assessment and management of CIPN [9]. Briefly, this algorithm: 1) 

prompts nurses to ask patients about the presence of sensory and motor CIPN, 2) provides 

recommendations for further assessment based on the patient’s reported symptoms (e.g., 

balance testing for patient-reported motor CIPN symptoms), and 3) generates management 

recommendations based on the type and severity of CIPN symptoms (e.g., physical therapy/

occupational therapy referral for problems with fine motor skills). This algorithm may be 

tested in the future by embedding components of the algorithm within web-based symptom 

assessment and management technology for use by all clinicians. More specifically, the 

algorithm may be updated to include promising screening measures such as PRO-CTCAE 

CIPN severity and interference items and the most recent [29] clinical practice guidelines to 

guide the management of sensory [28] and/or motor CIPN symptoms [30,31].

There are several limitations to this research. First, several aspects of the original study’s 

design were not optimal specifically for examining CIPN severity and participant-clinician 

communication. For instance, CIPN discussion and documentation frequencies were 

recorded three to six weeks into participants’ neurotoxic chemotherapy regimens, thus, most 

participants had not received cumulative neurotoxic chemotherapy doses associated with 

severe CIPN symptoms [37–40]. Also, the use of a cutoff score of “50” on the QLQ-CIPN20 

most likely did not identify all patients with problematic CIPN symptoms. It’s possible that 

clinicians did not initiate CIPN discussions with participants because CIPN was not 

highlighted as a problem on the summary sheet. Similarly, participants may have been less 

likely to initiate CIPN discussions because they believed that their clinician would be alerted 

of CIPN following the completion of the QLQ-CIPN20 within the web-based symptom 

assessment technology. Second, CIPN discussion and documentation incidence may have 

been promoted by participant interaction with web-based symptom self-report and self-care 

technology as evidenced by data suggesting that intervention group participants had higher 

CIPN discussion and documentation rates than control group participants. Resultantly, CIPN 
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discussion and documentation results may have been inflated and not reflective of typical 

patterns seen in routine practice. Third, all participant-clinician interactions were audio-

recorded. As such, we were not able to assess non-verbal communication between 

participants and clinicians. Fourth, all results are descriptive and no causal inferences 

regarding the relationship between variables can be determined. Fifth, the recruited sample 

was fairly homogenous with regard to race, so, our results are not widely generalizable. 

Race/ethnicity is important to account for because patients’ race/ethnicity may impact the 

quality of patient-clinician communication [48]. Lastly, as this was a cross-sectional 

analysis, we did not assess for all possible explanations as to why CIPN symptom 

management was not provided to participants reporting CIPN symptoms (e.g., dose 

reductions, patient refusal of treatment, contraindications). Subsequently, any participant 

cases rated as inappropriate CIPN management should be interpreted with caution and do 

not necessarily reflect inadequate care.

4.2 Conclusion

This study is among the first to characterize patient-clinician communication regarding 

CIPN assessment and management. Study results revealed several gaps in patient-clinician 

communication of CIPN symptoms, mainly, low frequency of CIPN discussion (e.g., 

severity, motor impairment, open-ended questions) and documentation. Further research is 

needed to develop and implement processes that aid in effective patient-clinician CIPN 

communication approaches to facilitate timely CIPN assessment and management.

4.3 Practice Implications

The early identification and management of CIPN is critical as CIPN may worsen with each 

neurotoxic chemotherapy dose received [37–40]. Thus, effective patient-clinician 

communication is required at each clinic visit during neurotoxic chemotherapy treatment to 

identify initial signs of CIPN and offer appropriate treatment. Strategies to facilitate effective 

CIPN communication may include: 1) asking open-ended questions about CIPN symptoms 

that allow patients to describe their symptoms in their own words, 2) using patient-friendly 

descriptors regarding sensory CIPN symptoms, 3) asking about the type and severity of 

CIPN (e.g., painful vs. non-painful), 4) asking about CIPN-related physical function deficits, 

or 5) administering reliable and valid patient-reported (e.g., PRO-CTCAE items) or 

clinician- administered (e.g., Total Neuropathy Score© [49–52]) CIPN measures.
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Highlights

• CIPN was discussed and documented by clinicians in less than half of 

participants

• Clinicians adequately managed mild CIPN symptoms in most cases.

• Further intervention is needed to improve patient-centered CIPN 

communication
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Table 1.

Demographics Characteristics of the Analytic Sample (N = 159)

Variable Frequency (%)

Age at Baseline

Median (Range) 55 (22–87)

Sex

Male 97 (61%)

Female 62 (39%)

Treatment

Intervention 86 (54%)

Control 73 (46%)

Race

Caucasian 134 (84%)

Asian 3 (2%)

Native Hawaiian or other Pacific Islander 0

African American 4 (3%)

American Indian/Native Alaskan 1 (1%)

More than one race 2 (1%)

Missing 15 (9%)

Working Status

Working 104 (65%)

Not working 41 (26%)

Missing 14 (9%)

Clinical Service

Medical Oncology 140 (88%)

Radiation Oncology 19 (12%)

Cancer Diagnosis

Breast 29 (18%)

Colorectal 28 (17%)

Prostate 25 (16%)

Head and Neck 19 (12%)

Testicular 14 (9%)

Bladder 12 (8%)

Esophageal 10 (6%)

Gastric 7 (4%)

Other Gastrointestinal Cancers 6 (4%)

Miscellaneous 5 (3%)

Unknown Primary 3 (2%)

Sarcoma 1 (1%)

Stage

Patient Educ Couns. Author manuscript; available in PMC 2020 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Knoerl et al. Page 17

Variable Frequency (%)

I 20 (13%)

II 31 (20%)

III 45 (28%)

IV 58 (36%)

Missing 5 (3%)

Chemotherapy Type at Timepoint 2

Taxane Only 67 (42%)

Platinum Only 78 (49%)

Platinum and Taxane 14 (9%)

Neurotoxic Chemotherapy Duration at Timepoint 2

Received less than 1/3 of planned treatment 73 (46%)

Received at least 1/3 of planned treatment 46 (29%)

Received at least 2/3 of planned treatment 31 (19%)

Completed treatment 9 (6%)

Cumulative M2 Dose Category at Timepoint 2
a

Low Risk 119 (75%)

Moderate Risk 35 (22%)

High Risk 5 (3%)

Pain Medications Receiving at Timepoint 2

Opioid(s) alone 21 (13%)

Gabapentin alone 2 (1%)

Acetaminophen and/or Non-Steroidal Anti-inflammatory drugs 2 (1%)

Calcium/Magnesium 1 (1%)

Gabapentin + Vitamin B6 1 (1%)

Pregabalin + Opioid 1 (1%)

Tegretol + Opioid 1 (1%)

None 130 (81%)

Previous Neurotoxic Chemotherapy Receipt

Yes 8 (5%)

No 151 (95%)

Comorbid Conditions that Increase Chemotherapy-Induced Peripheral Neuropathy Risk

Multiple 7 (4%)

Diabetes 6 (4%)

High Body Mass Index 5 (3%)

Baseline Neuropathy 4 (3%)

Chronic Pain 2 (1%)

None 135 (85%)

Concurrent Severe Cancer Treatment Symptoms

Yes 43 (27%)
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Variable Frequency (%)

No or Unknown 116 (73%)

QLQ-CIPN20
b
 Sensory (n = 158) at Timepoint 2

Mean (SD, Range) 7.11 (10.01,0–62.96)

QLQ-CIPN20
b
 Motor (n = 158) at Timepoint 2

Mean (SD, Range) 6.09 (10.65,0–71.43)

a
For participants receiving multiple neurotoxic chemotherapy agents, dose category was determined based on the highest dose one of the specific 

agents they were receiving. Cumulative neurotoxic dose categories were constructed based upon published literature [37–40].

b
European Organisation for Research and Treatment of Cancer Quality of Life Chemotherapy-Induced Peripheral Neuropathy 20
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Table 2.

Frequency of Participant-Clinician Communication and Documentation about Chemotherapy-Induced 

Peripheral Neuropathy (CIPN) Symptoms (N = 159)

Assessment Characteristics Frequency (%)

CIPN Documentation (n = 73)

 - Non-Painful CIPN Documentation
a 70 (96%)

 - Painful CIPN Documentation
a 37 (51%)

 - Motor CIPN Documentation
a 43 (59%)

Participant-Clinician Discussion of CIPN Symptoms (n = 70)

 - CIPN Discussion Initiated by Participant or Caregiver
b 26 (37%)

 - CIPN Discussion Initiated by Clinician
b 44 (63%)

Participant Reported CIPN Symptoms (n = 44)

 - Non-Painful CIPN Symptom Intensity Discussion
c 8 (18%)

 - Painful CIPN Symptom Intensity Discussion
c 5 (11%)

 - Motor CIPN Symptom Discussion
c 15 (34%)

 - Discuss at Least One Aspect of OPQRT (Onset, Provocation, Palliation, Quality, Location, Radiation, Time History)
c 32 (73%)

 - Clinician Acknowledged Participant’s CIPN Report
c 7 (16%)

 - Clinician Acknowledged and Explored Participant’s CIPN Report
c 34 (77%)

 - Clinician Dismissed Participant’s CIPN Report
c 3 (7%)

a
Frequency (%) was calculated using the number of times CIPN was documented as the denominator (n = 73).

b
Frequency (%) was calculated using the number of times CIPN was discussed as the denominator (n = 70).

c
Frequency (%) was calculated using the number of times participants reported CIPN as the denominator (n = 44)
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Table 3.

Frequency and Examples of Initial Chemotherapy-Induced Peripheral Neuropathy (CIPN) Assessment 

Question Types Asked by Clinicians to Participants (N = 44)

Characteristic of CIPN Discussion Frequency (%) Quotes

Asked participant about numbness 
AND/OR tingling without reference to their 

extremities
16 (36%)

a. So, the peripheral neuropathy, the numbness and tingling?

b. Any numbness or tingling?

c. Still no tingling?

Asked participant about numbness AND 
tingling in both their upper and lower 

extremities
11 (25%)

a. Any numbness or tingling in your fingers or toes?

b. Do you have numbness or tingling in your hands or feet

Asked participant about numbness OR 
tingling in either their upper OR lower 

extremities alone
10 (23%)

a. Tingling in fingers or toes?

b. Any numbness in your fingers?

Asked about neuropathy in general 4 (9%)

a. Any neuropathy?

b. It looks like you had some questions regarding the 
neuropathy…

Other 3 (7%)

a. Any hand-problems

b. Any issues with the mouth sores or co Id-sensitivity
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Table 4.

Concordance between Clinician Chemotherapy-Induced Peripheral Neuropathy (CIPN) Discussion and 

Documentation Frequency (N = 159)

CIPN
Documentation

[Yes]

CIPN
Documentation

[No]
Total

CIPN Discussion (N= 159)

No Discussion of Neuropathy 26 (29%) 63 (71%) 89

Discussion of Neuropathy 47 (67%) 23 (33%) 70

CIPN Discussion Initiation (n = 70)

Participant or Caregiver Initiated CIPN Discussion 19 (73%) 7 (27%) 26

Clinician Initiated CIPN Discussion 28 (64%) 16 (36%) 44

Other Severe Cancer Treatment- Related Symptoms (N = 159)

Participant Reported Other Severe Cancer Treatment-Related Symptoms 16 (37%) 27 (63%) 43

Participant Did Not Report Other Severe Cancer Treatment-Related Symptoms 57 (49%) 59(51%) 116

CIPN Symptom Report (n = 70)

Participant Reported CIPN Symptoms in Audio Recording 32 (73%) 12 (27%) 44

Participant Denied CIPN Symptoms in Audio Recording 15 (58%) 11 (42%) 26
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