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ABSTRACT

Background: Chemotherapy-induced peripheral neuropathy (CIPN)
persists after treatment in up to 40% of cancer survivors and has been
linked with increased balance deficits, disabilities, and fall occur-
rences. This study aimed to comprehensively assess the links between
CIPN, balance deficits, and functional disability and to inform the
development of clinical screening tools for patients at risk of these
events. Patients and Methods: A total of 190 cancer survivors ex-
posed to neurotoxic chemotherapies (age, 57 6 13 years; average
time from completion of neurotoxic therapy, 12 6 11 months)
attended a neurology research clinic for a single cross-sectional as-
sessment of patient-reported and objective CIPN, standing balance
in 4 conditions of increasing difficulty, and functional disability.
Results: Most patients (68%) reported CIPN symptoms at assess-
ment. Symptomatic patients displayed increased functional disability
(F539.4; P,.001) and balance deficits (F534.5; P,.001), with degree
of balance impairments consistent with a healthy elderly population
(age $65 years) reporting multiple falls over the subsequent year.
Increasing CIPN severity correlated with increasing functional dis-
ability (clinically assessed R250.46; patient-reported R250.49; P,.001)
and balance deficits (clinically assessed R250.41; patient-reported
R250.30; P,.001). A 5-factor model of key independent correla-
tes—patient-reported numbness/tingling, weakness, and balance
deficit; age; and vibration perception—was strongly linked to balance
deficits (R250.46; P,.001) and functional disability (R250.56; P,.001).
Conclusions: This study confirms links between increasing CIPN se-
verity and increasing balance deficits and functional disability using
comprehensive CIPN assessment methodology. The extent of bal-
ance deficits in patients with CIPN underscores the functional con-
sequences of neurotoxicity. A 5-factor model provides a foundation
for clinical screening tools to assess balance deficits and functional
disability in patients exposed to neurotoxic chemotherapies.
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Background
There are now millions of cancer survivors worldwide,1

with this increasing population requiring appropriate

strategies and interventions to support quality of life and

function and minimize long-term adverse effects of

cancer and its treatment. Chemotherapy-induced pe-

ripheral neuropathy (CIPN) is a significant dose-limiting

adverse effect of cancer treatment and is estimated to

impact 68% of patients treated with neurotoxic che-

motherapies, leading to functional disability and per-

manent symptoms in up to 40% of cancer survivors.2,3

CIPN is a predominantly sensory neuropathy present-

ing as numbness/tingling in the hands and feet, al-

though it may be accompanied by myalgia, muscle

cramps, and distal weakness.4 CIPN has been associated

with gait, balance, and fine motor deficits4–8; more se-

vere CIPN symptoms are linked to greater functional

disability and balance deficits6,9 and a higher incidence

of falls.9

Despite the significant effects of CIPN on balance

and functional disability, investigations of its functional

impact remain complicated by the lack of a gold standard

assessment. Although no consensus has been reached on

the best CIPN assessment,10 a combination of patient-

reported outcomes and clinical or objective measures

provides the most comprehensive approach.11 For clin-

ical use, a recent Delphi survey showed that any CIPN

assessment with$6 items is unlikely to be feasible.10 The

development of targeted assessments to facilitate clinical

screening of patients with CIPN at risk of balance deficits

and functional disability has also been identified as an

area of research need.12 Currently, however, no study has

investigated the links between CIPN severity, balance

deficits, and functional disability using a comprehen-

sive assessment approach. Pathways to efficient clinical

See JNCCN.org for supplemental online content.

aPrince of Wales Clinical School, University of New South Wales, Kensington;
bPrince of Wales Hospital, Randwick; cBrain and Mind Centre, The University of
Sydney, Camperdown; dNeuroscience Research Australia, Randwick; eRoyal
Prince Alfred Hospital, Camperdown; fSydney Nursing School, The University of
Sydney, Camperdown; gSchool of Medical Sciences, University of New South
Wales, Kensington; and hThe Chris O’Brien Lifehouse, Camperdown, Australia.

JNCCN.org | Volume 17 Issue 8 | August 2019 949

https://doi.org/10.6004/jnccn.2019.7290
https://jnccn.org/supplemental/journals/jnccn/17/8/article-p949.xml/jnccn18502SupplementaryData1.pdf
http://www.JNCCN.org


assessment of survivors at risk for functional balance

impairments and functional disability have also yet to be

investigated.

This study aims to address these knowledge gaps

through investigating the links between CIPN symptom

severity, balance deficits, and functional disability using a

combination of validated clinical and patient-reported

outcome assessments, and identifying individual demo-

graphic and assessment items with the strongest inde-

pendent links to balance deficits to provide a foundation

for streamlined clinical screening of patients at risk for

balance deficits and functional disability.

Patients and Methods

Patients
Our study cohort included cancer survivors 3 months to

5 years posttreatment with known neurotoxic cancer

treatments (oxaliplatin, cisplatin, docetaxel, paclitaxel,

nab-paclitaxel, thalidomide, vincristine, bortezomib,

lenalidomide, vinblastine, vinorelbine)4 who underwent

comprehensive testing including a standing balance

assessment in ongoing observational studies (IN FOCUS

study; www.infocusstudy.org.au) between June 2016 and

May 2018. Patients with a confirmed diabetes diagnosis

were included if no neuropathy symptoms were present

before commencing neurotoxic cancer treatment. This

study was approved by the Human Research Ethics

Committees of South Eastern Sydney Local Health Dis-

trict and Sydney Local Health District (Royal Price Alfred

Hospital zone) and was conducted according to the

Declaration of Helsinki. All patients provided written

informed consent before study participation.

Balance Assessment
Postural sway, a quantification of postural instability,13

was measured using a Swaymeter, a valid, reliable, and

portable method of quantifying postural sway without

need for a force plate (Neuroscience Research Australia

[NeuRA]).14,15 Sturnieks et al14 published a full description

of the device and procedures, including diagrams.

Using standing balance assessment procedures from

the FallScreen protocol,15 the Swaymeter measured

displacements of the body using a 40-cm rod attached to

the patient’s waist by a firm belt and extended behind in

the horizontal plane. A stylus mounted vertically at the

end of the rod recorded the movements of the center

of mass (total path length; millimeters) on an iPad using

the PPA Sway Path app (NeuRA). Patients were instructed

to find a comfortable, stable stance and stand “as still

as possible without talking” for 30 seconds while barefoot

in 4 conditions of increasing challenge: standing on

the floor with (1) eyes open and (2) eyes closed, and

standing on foam with (3) eyes open and (4) eyes closed.

A sumscore of the total path length from all 4 tasks was

used as the primary balance outcome for analysis, given

prior studies demonstrating better representation of

overall balance impairments by composite balance

scores versus individual tests.16,17 Patients unable to

complete any tasks due to excess instability were given a

score equivalent to 3 standard deviations above themean

for the given task, according to prior convention.18 Data

were statistically compared with normative data from

healthy and elderly populations, which used the same

equipment and test protocol.18–20

Neuropathy Assessment Tools

Clinical CIPN Severity

Clinical CIPN severity was graded using the Total Neu-

ropathy Score clinical version (TNSc),21 which includes

a clinical assessment of symptoms, muscle weakness

and pinprick sensibility, vibration sensibility, tendon

reflexes, and strength. A higher score on the TNSc in-

dicates greater neuropathy severity (range, 0–24).

Patient-Reported CIPN Symptoms

Patient-reported neuropathy symptoms were assessed

using the EORTCQLQ-CIPN20 questionnaire (CIPN20),22

a 20-item questionnaire related to sensory, motor, and

autonomic symptoms of neuropathy. A higher score on this

questionnaire represents increased symptom burden, with

each item scored from 1 (not at all) to 4 (very much), and

the total questionnaire is converted to a score from0 to 100.

Additionally, a “CIPN symptom index” comprising

the first 4 items of the CIPN20 was used to measure the

extent of sensory symptoms and define asymptomatic

versus symptomatic patients. The first 4 items of the

CIPN20 refer to the severity of numbness/tingling in the

hands and feet. CIPN symptom index scores total 4 to

16 points and were classified as either no symptoms/

asymptomatic (4 points) or symptomatic ($5 points:mild

symptoms, 5–8 points; moderate symptoms, 9–12 points;

or severe symptoms, 13–16 points).

Functional Disability Assessment

The CIPN Rasch-built Overall Disability Scale (CIPN-

R-ODS),23 a disease-specific 28-item patient-reported

outcome questionnaire designed to assess general dis-

ability in a CIPN population, was used to evaluate activity

limitations and participation restrictions. The CIPN-

R-ODS is scored on a scale of 0 to 100, with a lower score

indicating greater functional disability.

Data Analysis
Independent samples t-tests and chi-square tests were

used to compare demographic variables between asymp-

tomatic (CIPN symptom index of 4; control group) and
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symptomatic patients (CIPN symptom index $5). In-

dependent samples t-tests were also used to compare

postural sway sumscores between data from our study

cohort and data from healthy (n530 and n543,18 re-

spectively) and elderly populations (n59819 and n5341,20

respectively). One-way analysis of covariances (ANCOVAs)

were used to examine differences in postural sway be-

tween the 2 groups while controlling for demographic

variables that varied significantly. Significance was set at

a50.05 for t-tests, chi-square tests, and ANCOVAs de-

scribed in the prior sections.

Five bivariate linear regression models were used

to determine relationships for the entire patient cohort

between postural sway sumscore (dependent variable)

and clinical and patient-reported CIPN symptom se-

verity (CIPN20 and TNSc) and functional disability

(independent variables), and functional disability (de-

pendent variable) and clinical and patient-reported

CIPN symptom severity (CIPN20 and TNSc) (indepen-

dent variables). These models were adjusted for in-

creasing age to control for its known effects on postural

sway and functional disability.24,25 Significance was set at

a50.05 for the 5 models.

Bivariate linear regression models were also used

to investigate the relationships between postural sway

sumscore (dependent variable) and age, medically

confirmed diabetes diagnosis, and each individual item

of the TNSc and CIPN20 assessments (independent

variables). CIPN20 items 1 through 4 (CIPN symptom

index), 5 and 6 (shooting and burning pains in hands and

feet), and 7 and 8 (cramps in hands and feet) were an-

alyzed as composite items. Age, TNSc item 1 (severity

of numbness/tingling), and CIPN symptom index were

analyzed as continuous or ordinal variables because

of links between age and CIPN severity and balance

deficits.6,24,25 All other variables were dichotomous

(presence or absence of the symptom or clinical ab-

normality). Diabetes diagnosis was included as an in-

dependent variable to account for any additive impact

it might have on balance deficits appearing after neu-

rotoxic cancer treatment; diabetes is independently as-

sociated with balance deficits,26 although its impact on

CIPN and related functional impairments is presently

unclear.27,28 The Bonferroni-Holm correction for multi-

ple comparisons was applied to all bivariate regression

models, with the adjusted a-level used to determine

significance.29

Using variables significantly associated with pos-

tural sway sumscore from the bivariate analyses (P ,

Bonferroni-Holm–adjusted a), multiple linear regression

models were used to inform the development of clinical

screening tools for patients at risk of balance deficits and

functional disability. Two multiple regression models

were created. The first was a stepwise multiple linear

regression model used to determine significant inde-

pendent variables impacting postural sway. The second

was a multiple regression model that examined the re-

lationships between patient-reported functional dis-

ability and the significant independent variables from

the stepwisemodel. Significancewas set at a50.05 for the

2 multiple linear regression models.

To determine the additive effect of the significant

independent variables identified in the stepwise model,

each symptom or clinical abnormality represented by the

independent variables was classified as a risk factor.

Continuous variables were converted into binary forms

as appropriate, such that all independent variables were

given a binary risk factor classification. Bivariate linear

regression models were used to determine the rela-

tionships between the number of risk factors presented

(independent variable) and postural sway sumscore and

functional disability (dependent variables). Additionally,

a 1-way analysis of variance (ANOVA) with Bonferroni

post hoc test was used to evaluate discrete differences

between postural sway sumscore and CIPN-R-ODS score

given the number of risk factors presented. Significance

was set at a50.05 for bivariate linear regression models,

ANOVAs, and post hoc tests associated with the risk

factor classifications.

All analyses were conducted using SPSS Statistics,

version 24.0 (IBM Corporation).

Results

Patient Characteristics
The study cohort included 190 patients treated with

potentially neurotoxic chemotherapies. Most patients

were treated for breast cancer (n575; 39.5%), colorectal

cancer (n529; 15.3%), or lymphoma (n520; 10.5%)

(Table 1). Other cancer types represented included

myeloma and gynecologic, testicular, gastrointestinal,

pancreatic, head and neck, lung, cardiac, liver, prostate,

and urothelial cancers. The most commonly received

types of neurotoxic chemotherapy were taxanes (n5103;

54.2%), followed by the platinum-based agents oxali-

platin or cisplatin (n554; 28.4%).

Most patients reported numbness/tingling at the

time of testing (n5129; 67.9%; CIPN symptom index

score $5, with 61.2% having mild symptoms, 28.7%

moderate symptoms, and 10.1% severe symptoms).

Clinical evidence of CIPN was identified in 140 patients

(73.7%; TNSc score $2).

Symptomatic patients were significantly older

(F525.6; P,.001), reported more functional disability

(F539.4; P,.001), and showed significantly increased

postural sway sumscore (F534.5; P,.001). Addition-

ally, a significantly greater proportion of symptomatic

patients were survivors of colorectal cancer and had
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received oxaliplatin treatment (P,.02). Differences in

postural sway and functional disability between

symptomatic and asymptomatic patients remained

significant when adjusting for age, cancer type, and

chemotherapy type (F512.8; P,.001). Results and

demographics stratified by symptom status are shown

in Table 1.

Both symptomatic and asymptomatic patients

showed higher postural sway sumscore values compared

with age-matched normative values (P,.001; healthy

participants aged 40–59 years: 414.3 6 90.1 mm; aged

60–64 years: 451.96 99.3 mm).18 Postural sway sumscore

in patients with CIPN symptoms was greater than

(P,.001) or similar to (P5.37) values associated with

multiple falls over a 1-year period in prospective studies

of elderly populations (700 6 308 mm19 and 1,016 6

472 mm,20 respectively).

CIPN Severity and Balance and Functional
Disability: Bivariate Regression Models
Increasing CIPN severity, as assessed using both patient-

reported and clinical methods, and patient-reported

functional disability were significantly associated

with increasing postural sway (age-adjusted CIPN20,

R2
50.17; P,.001 and TNSc, R2

50.23; P,.001; CIPN-

R-ODS, R2
50.24; P,.001) (Figure 1). Increasing se-

verity of patient-reported and clinical CIPN was also

significantly associated with increasing functional dis-

ability (age-adjusted CIPN20, R2
50.13; P,.001; TNSc,

R2
50.06; P,.001).

Significant Independent Variables Impacting
Postural Sway: Multiple Regression Models
Bivariate models identified 18 independent variables

associated with increasing postural sway (0.24,R,0.51;

P#.001; supplemental eTable 1, available with this ar-

ticle at JNCCN.org). Stepwise linear regression analysis

produced a model including 5 significant independent

variables impacting postural sway: patient-reported

balance or mobility deficit, numbness/tingling in

hands or feet (any severity), and leg weakness “leading

to difficulty climbing stairs or getting up out of a

chair”; abnormal vibration perception; and older age

($65 years18) (R2
50.46; P,.001; Table 2). A model with

these 5 variables was also associated with patient-

reported functional disability (R2
50.56; P,.001; sup-

plemental eTable 2).

When each of the 5 independent variables was

classified as a binary risk factor, the number of risk

factors presented were strongly associated with both

postural sway sumscore (R2
50.45; P,.001) and patient-

reported functional disability (R2
50.48; P,.001)

(Figure 2). Continuous variables, such as CIPN symptom

index and age, were dichotomized accordingly (eg,

presence or absence of any patient-reported numbness

and/or tingling; age ,65 or $65 years).18

Table 1. Patient Demographics

No Symptoms
(N561)

Symptoms
(N5129)

Age, ya (6 SD) 50.2 (13.8) 59.7 (11.5)

Sex (male:female) 17:44 48:81

Months since treatment (6 SD) 13.4 (13.3) 11.0 (10.1)

Diabetes diagnosis, n 4 14

Disabilitya (CIPN-R-ODS) (6 SD) 94.8 (7.2) 83.9 (12.8)

Clinical CIPNa (TNSc) (6 SD) 1.7 (1.6) 5.1 (3.2)

Patient-reported CIPNa (CIPN20) (6 SD) 2.6 (3.9) 18.6 (14.6)

Postural sway path length, mm (6 SD)

Eyes open, floora 90.0 (38.4) 118.1 (83.3)

Eyes closed, floora 112.8 (48.2) 192.1 (110.7)

Eyes open, foama 145.6 (45.1) 203.1 (102.6)

Eyes closed, foama 313.5 (118.6) 460.4 (196.0)

Sumscorea 661.8 (187.7) 973.7 (392.9)

Severity of numbness/tingling on CIPN symptom index, n (%)

None 61 (100) —

Mild — 79 (61.2)

Moderate — 37 (28.7)

Severe — 13 (10.1)

Chemotherapy type,a n (%)

Paclitaxel 22 (36.1) 41 (34.5)

Oxaliplatin 3 (4.9) 35 (29.4)

Carboplatin/Paclitaxel 9 (14.8) 16 (13.4)

Vincristine 7 (11.5) 12 (10.1)

Cisplatin 7 (11.5) 9 (7.6)

Docetaxel 7 (11.7) 6 (5.0)

Bortezomib 2 (3.3) 5 (4.2)

Thalidomide 1 (1.6) 2 (1.7)

Carboplatin 1 (1.6) 1 (0.8)

nab-Paclitaxel 1 (1.6) —

Carboplatin/Docetaxel 1 (1.6) —

Bortezomib/Thalidomide — 2 (1.7)

Cancer type,a n (%)

Breast 29 (47.5) 46 (38.7)

Colorectal 2 (3.3) 27 (22.7)

Lymphoma 7 (11.4) 13 (10.9)

Myeloma 3 (4.9) 9 (7.6)

Ovarian 6 (9.8) 6 (5.0)

Other 14 (23.0) 28 (23.5)

Abbreviations: CIPN, chemotherapy-induced peripheral neuropathy; CIPN20,
EORTC QLQ-CIPN20 questionnaire; CIPN-R-ODS, CIPN Rasch-built Overall
Disability Scale; TNSc, Total Neuropathy Score clinical version.
aSignificant differences across groups (P,.01).
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Discussion
This study, using comprehensive CIPN assessment

methodology and a large cohort, provides strong evi-

dence of increased balance deficits and functional dis-

ability in cancer survivors with CIPN symptoms, and

shows that greater CIPN symptom severity is associated

with increased balance deficits and functional disability.

Postural sway was increased compared with age-

matched normative values18 in both symptomatic and

asymptomatic patients, consistent with prior research

noting general functional deficits in cancer survivors.30,31

Postural sway results in symptomatic patients were also

similar to or greater than values associated with elderly

patients reporting multiple falls,19,20 underscoring the

potential consequences of the degree of balance im-

pairments in survivors with CIPN. Additionally, this

investigation presents key independent factors impact-

ing balance performance (patient-reported balance

deficits, numbness/tingling, and leg weakness; abnormal

vibration perception; age), providing an evidence-based

foundation for the development of a quick clinical

screening tool for patients at risk of balance deficits and

functional disability.

Using comprehensive CIPN assessment method-

ology, this study provides additional weight to previous

studies that similarly show links between CIPN symp-

toms and balance deficits. These prior studies have

identified these CIPN-related balance deficits, both

compared with asymptomatic survivors exposed to

neurotoxic cancer treatments8,9 and with respect to

increasing CIPN severity.6 Links between increased

postural sway and increased functional disability
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Figure 1. Scatterplots describing linear correlations between postural sway and clinical CIPN (TNSc score), patient-reported CIPN (CIPN20 score),
and patient-reported disability (CIPN-R-ODS). All displayed relationships are significant (P,.001). All R2 values are unadjusted.
Abbreviations: CIPN, chemotherapy-induced peripheral neuropathy; CIPN20, EORTC QLQ-CIPN20 questionnaire; CIPN-R-ODS, CIPN Rasch-built Overall Disability
Scale; TNSc, Total Neuropathy Score clinical version.

Table 2. Stepwise Linear Regression Analysis of Significant Individual Assessment Item Versus Demographic
Correlates of Standing Balance (Postural Sway Sumscore)

Assessment Item R b P Valuea

Full model 0.68 ,.001

Patient-reported balance/mobility deficit CIPN20 #9 0.51 0.24 ,.001

Abnormal vibration perception TNSc #4 0.60 0.22 ,.001

Patient-reported numbness/tingling CIPN20 #1–4 0.64 0.20 .004

Age ($65 years) 0.66 0.18 .004

Patient-reported leg weakness CIPN20 #15 0.68 0.16 .014

Abbreviations: CIPN, chemotherapy-induced peripheral neuropathy; CIPN20, EORTC QLQ-CIPN20 questionnaire; TNSc, total neuropathy score.
aP values correspond to the significance of b weights for each significant correlate.
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mirror prior research in CIPN9 and cancer survivors

demonstrating that balance control is a determinant of

patient-reported functional disability.32

In the 5-factor model, independent links between

postural sway and patient reports of balance deficits and

numbness/tingling highlight the importance of patient-

reported outcomes in CIPN assessments11 and provide

further evidence that numbness and tingling are the

most critical CIPN symptoms influencing functional

impairments.9,21 Furthermore, vibration perception has

been correlated with comprehensive and neurophysio-

logic CIPN assessments11,33 and increased postural sway

in elderly populations.34 Our model further shows that

vibration perception may provide a quick, objective as-

sessment linked to neurophysiologic and postural dys-

function. Older age andmuscle weakness are both known

contributors to balance deficits35 and were expected in-

dependent factors impacting postural sway in this study.

A limitation of this study was that the validity, sen-

sitivity, reliability, and feasibility of using the 5-factor

model in clinical screening for balance deficits

and functional disability in CIPN are not addressed.

Further research is required to address these do-

mains. However, the strong relationships between an

increasing number of risk factors and increasing

postural sway and functional disability suggest that

the model may show clinical utility. Furthermore,

inclusion of the preferred combination of clinical

and patient-reported assessment strategies11 within a

small number of items10 is an indicator of the pro-

spective feasibility of the 5-factor model. The clinical

applications of vibration testing from our model are

potentially limited by the use of specialized semi-

quantitative methods (Rydel-Seiffer tuning fork), al-

though the broad utility of vibration testing described

already and incorporating a variety of techniques11,33,34

temper these concerns. Additionally, this study is

limited by its cross-sectional design, and further

prospective research is required to investigate causal

relationships between CIPN and balance and func-

tional disability.

Conclusions
Using comprehensive CIPN assessment methodology,

our findings confirm that increased CIPN severity is

linked to increased balance deficits and functional dis-

ability. Postural sway values in patients with symp-

tomatic CIPN were consistent with those of elderly

patients reporting multiple falls, emphasizing the

potential consequences of functional impairments

related to CIPN. A 5-factor model (patient-reported

balance deficits, numbness/tingling, and leg weakness;

abnormal vibration perception; and age) showed

strong correlations with balance deficits and func-

tional disability, providing a foundation for the de-

velopment of broadly applicable clinical screening

tools for patients with CIPN at risk of functional

impairments.
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Figure 2. (A) Postural sway and (B) functional disability with respect to
the number of clinical risk factors for balance impairment as identified
in Table 2. All results presented as mean1 SE. ANOVA main effects:
postural sway (F538.1; P,.001); disability (F534.6; P,.001).
“a” indicates significant difference from 0 risk factors (P,.04); “b” indicates
significant difference from 1 risk factor (P,.01); “c” indicates significant dif-
ference from 2 risk factors (P,.001); and “d” indicates significant difference
from 3 risk factors (P,.001).

Abbreviations: ANOVA, analysis of variance; CIPN, chemotherapy-induced
peripheral neuropathy; CIPN-R-ODS, CIPN Rasch-built Overall Disability Scale.
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eTable 1. Relationships Between Postural Sway and Individual Assessment or Demographic Items

Assessment Item R P Value na

Patient-reported balance/mobility deficit CIPN20 #9 0.51 3.6310214 49

Patient-reported numbness/tinglingb CIPN20 #1–4 0.51 8.7310214 —

Patient-reported fine motor deficit (pen) CIPN20 #11 0.46 1.9310211 40

Numbness/Tingling (clinical)b TNSc #1 0.46 1.6310210 —

Patient-reported leg weakness CIPN20 #15 0.44 3.0310210 47

Abnormal vibration perception TNSc #4 0.42 1.431029 54

Ageb — 0.41 5.431029 —

Patient-reported fine motor deficit (buttons) CIPN20 #12 0.40 1.231028 70

Weakness (clinical) TNSc #2 0.34 2.031026 48

Patient-reported shooting/burning pain CIPN20 #5–6 0.30 2.031025 47

Patient-reported postural hypotension CIPN20 #16 0.29 5.931025 57

Abnormal tendon reflex TNSc #6 0.28 9.631025 101

Patient-reported hand weakness CIPN20 #13 0.27 .00017 69

Patient-reported cramps CIPN20 #7–8 0.27 .00022 57

Patient-reported foot drop CIPN20 #14 0.24 .001 29

Patient-reported hearing difficulty CIPN20 #18 0.24 .001 44
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Patient-reported temperature detection deficit CIPN20 #10 0.19 .01 19

Abnormal pinprick perception TNSc #3 0.17 .02 100

Confirmed diabetes diagnosisb — 0.09 .23 —

Patient-reported blurred vision CIPN20 #17 0.08 .30 34

Sexb — 0.07 .32 —

Strength (clinical—manual muscle test) TNSc #5 0.07 .36 16

Timesincecompletionof neurotoxic cancer treatmentb — 0.04 .56 —

Abbreviations: CIPN, chemotherapy-induced peripheral neuropathy; CIPN20, EORTC QLQ-CIPN20 questionnaire; TNSc, Total Neuropathy Score clinical version.
Black dashed line denotes critical a50.00625.
aNumber of positive/abnormal responses to each item (out of N5190 patients); not applicable to continuous variables.
bContinuous variable.
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eTable 2. Multiple Regression Analysis of 5 Key Correlates of Postural Sway Sumscore and
Patient-Reported Disability

Assessment Item R b P Valuea

Full model 0.75 ,.001

Patient-reported leg weakness CIPN20 #15 0.66 20.45 ,.001

Patient-reported balance/mobility deficit CIPN20 #9 0.72 20.24 ,.001

Age ($65 years) 0.74 0.18 .002

Patient-reported numbness/tingling CIPN20 #1–4 0.75 0.20 .014

Abnormal vibration perception TNSc #4 .75

Abbreviations: CIPN, chemotherapy-induced peripheral neuropathy; CIPN20, EORTC QLQ-CIPN20 questionnaire; TNSc, Total Neuropathy Score clinical version.
aP values correspond to the significance of b weights.
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