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Abstract

Background: Cancer patients with chemotherapy-induced peripheral neuropathy (CIPN) are at 

increased risk of falls and developing fear of falling (FoF). Although FoF may continue to impair 

motor performance and increase the risk of falling even further, this association remains 

unexplored in CIPN.

Research question: Does high FoF in patients with CIPN further deteriorate motor 

performance beyond the impairment from CIPN-related sensory deficits?

Methods: In this secondary analysis of data collected from two clinical trials, gait parameters 

during habitual walking condition and postural sway parameters during 30-second quiet standing 

(eye-open and eyes-closed) were compared among older participants (≥ 65 years) with CIPN and 

high FoF (CIPN FoF+; n = 16), older participants with CIPN and low FoF (CIPN FoF−; n = 19) 

and normal older controls (i.e., non-cancer, non-diabetic, non-neurologic, and non-orthopedic; n = 

16). We measured gait and postural sway parameters using wearable sensors (BioSensics, Newton, 

MA, USA), and FoF severity using the Falls Efficacy Scale-International.
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Results: The largest between-group differences were found in gait speed. The CIPN FoF+ group 

had significantly slower gait speed (0.78 ± 0.21 m/s) than the CIPN FoF− (0.93 ± 0.17 m/s) and 

normal control groups (1.17 ± 0.13 m/s) (all p < .05; effect sizes = 0.79 and 2.23, respectively). 

We found a significant association between gait speed and FoF severity (R2 = 0.356; p < .001) 

across all participants with CIPN. Among participants with CIPN, no significant differences in 

postural sway parameters were found between the CIPN FoF+ and CIPN FoF− groups.

Significance: Our results suggest that gait performance further deteriorates in patients with 

CIPN and high FoF beyond the impairment from CIPN-related sensory deficits. Our results also 

suggest further research is needed regarding FoF, and fall risk, as FoF is a simple tool that 

healthcare providers can use in clinical practice.
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1. Introduction

In the United States, more than 10 million older adults (≥65 years) are cancer survivors, and 

the number is projected to increase to nearly 15 million by 2030 [1]. Although advances in 

chemotherapy have improved survival outcomes for many of these patients [2], 

chemotherapy-induced peripheral neuropathy (CIPN) is a common side effect of many 

chemotherapeutic agents [3]. CIPN presents as a loss of sensation, tingling, and pain in the 

extremities and may occur as soon as one month after receiving neurotoxic chemotherapy 

[4]. Nearly 50% of patients with CIPN will experience long-term side effects, even if the 

drug is stopped [5].

Increased risk of falling is a significant problem associated with CIPN due to loss of 

sensation and proprioception in the foot [5]. Nearly 20% of patients with CIPN fall during or 

after chemotherapy [6], and the frequency of falls in patients with CIPN was three times 

higher than those without CIPN [7]. Previous studies have shown that slower gait speed and 

poorer postural sway is directly associated with increased risk of falling [8, 9]. Additionally, 

the increased fall risk may lead to a fear of falling (FoF), a well-known surrogate measure 

for falls and functional decline [10-12], which reportedly affects more than half of patients 

with CIPN [13]. The presence of FoF may further restrict mobility, worsen gait performance 

and postural control, and inevitably increases the risk of falling even further [14]. For 

example, in non-clinical cohorts, older adults with high FoF had slower gait speed and 

poorer postural control than those with low FoF [15-17]. In a clinical cohort of patients with 

diabetic peripheral neuropathy, which has a similar sensory loss as CIPN, gait speed 

decreased with increased FoF in patients with diabetic peripheral neuropathy [18].

Despite the prevalence of FoF in patients with CIPN and its possible association with poor 

gait performance and postural sway beyond sensory deficits as evidenced by cohorts of 

diabetic peripheral neuropathy, it is uncertain whether patients with CIPN and high FoF have 

poorer gait performance and postural sway than patients with CIPN and low FoF. 

Accordingly, the purpose of this study was to investigate the association between FoF, gait 
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performance and postural sway in cancer patients with CIPN. Based on previous reports in 

non-CIPN cohorts [15-18], we hypothesized that participants with CIPN and high FoF 

would have poorer gait performance and postural sway compared to participants with CIPN 

and low FoF and normal controls.

2. Methods

2.1. Participants

Participants in this study were subsets of two clinical trials, ClinicalTrials.gov identifiers 

NCT02773329 (for patients with CIPN) and NCT01880229 (for normal controls). The CIPN 

group consisted of 35 ambulatory older patients with CIPN. Eligible individuals were ≥ age 

65 years, had confirmed CIPN according to their oncologists based on either participant’s 

electronic chart review when available or participant’s self-description about loss of 

sensation, tingling, and pain in the foot. All participants in the CIPN group had daily 

symptoms of numbness in the foot, which was assessed in both subjective (self-description) 

and objective (described below) ways. Individuals who had a history of a neurodegenerative 

disease such as Parkinson’s disease, stroke and dementia, or an active foot ulcer or infection 

were excluded. Patients taking non-cancer medications that might affect gait performance 

and postural sway were also excluded (e.g., Parkinsonian medications).

The normal control group (age-, sex-, and body mass index [BMI]-matched) consisted of 16 

adults aged 65 years and over who did not have FoF as determined by the Falls Efficacy 

Scale-International (FES-I) described below [11]. This group had no history of cancer, 

diabetes, neurodegenerative disease or orthopedic condition in the lower extremity, and no 

fall history in the past 12 months. All participants were able to walk without a walking aid 

for at least 15 meters, and signed a written informed consent that was approved by the local 

Institutional Review Board.

2.2. Demographic and clinical measures

We collected demographic information such as age, height, and weight. We assessed a 

history of fall in the past 12 months using a self-reported, single-item question (yes/no): 

Have you had an accidental fall in the past year? We assessed FoF using the 16-item FES-I 

[11], a validated self-report questionnaire that assesses degree of concern about falling 

during daily activities (e.g., “going up or down stairs”) on a Likert-type scale from 1 (“not at 

all concerned”) to 4 (“very concerned”). Scores are summed to yield a total score ranging 

from 16 to 64. A cut-off of 28 indicating high FOF has been established [19].

Peripheral neuropathy severity (i.e., foot numbness) was objectively assessed based on 

vibration perception threshold (VPT), which was measured from the plantar surface of both 

feet (the first and fifth metatarsal heads, and heel) using a Biothesiometer (Bio-Medical 

Instrument, Newbury, OH, USA), as previously described [20-22].

2.3. Gait and postural sway measures

We evaluated gait performance and postural sway using validated wearable sensors 

(BioSensics, Newton, MA, USA) [23-25]. Each sensor consisted of an accelerometer and a 
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gyroscope and collected linear acceleration and angular velocity of a body segment to which 

the sensor was attached with a sampling rate of 100 Hz. For evaluating gait performance, we 

attached two sensors to each shin, and asked participants to walk over 40 feet 

(approximately 12 meters) at their habitual speed. Outcome measures for the gait 

performance were gait speed, stride length, cadence and stride time that were calculated 

using a commercial gait analysis software (LEGSys™, BioSensics, Newton, MA, USA).

Postural sway was evaluated by an additional pair of sensors attached to the lower back and 

shin in the dominant leg, and participants were asked to stand quietly with arms crossing the 

chest for 30 seconds with eyes-open and eyes-closed conditions. Outcome measures for the 

postural sway were body sway in the hip, ankle and center-of-mass (CoM) that were 

calculated using another commercial balance analysis software (BalanSens™, BioSensics, 

Newton, MA, USA). Higher values in any postural sway parameters indicate poorer postural 

control.

2.4. Statistical analysis

The primary outcome measures were gait performance and postural sway. We classified the 

CIPN group into two groups based on FES-I scores: CIPN with high FoF (CIPN FoF+; FES-

I≥28; N=16) and CIPN with low FoF (CIPN FoF−; FES-I≤27; N=19). We first tested the 

normality of all outcome measures using Shapiro-Wilk tests. For demographic and clinical 

measures, among the CIPN FoF+, CIPN FoF− and normal control groups, we compared age 

and FES-I scores using one-way analysis of variance (ANOVA; parametric variables), BMI 

using a Kruskal-Wallis test (non-parametric variable), and the number of women and men 

and the number of individuals who had fallen in the past 12 months (categorical variables) 

using Chi-square tests. For the CIPN FoF+ and CIPN FoF− groups, we compared VPT and 

time since a cancer diagnosis (non-parametric variables) using Mann Whitney U tests, and 

the number of diabetic individuals, the number of individuals whose chemotherapy was 

active, and types of cancer (categorical variables) using Chi-square tests.

For the gait and postural sway parameters, we first performed cross-sectional comparisons 

among the CIPN FoF+, CIPN FoF− and normal control groups for all gait parameters 

(parametric variables) using one-way ANOVA, and all postural sway parameters (non-

parametric variables) using Kruskal-Wallis tests. If the one-way ANOVA or Kruskal-Wallis 

test found a significant difference among the three groups, we performed a follow-up 

multiple comparisons to determine which groups’ means differ. For multiple comparisons, 

p-values were adjusted using Bonferroni correction. For a gait or postural sway parameter 

that had a significant difference between the CIPN FoF+ and CIPN FoF− groups, we 

performed a regression analysis to investigate the association between FoF severity (i.e., 

FES-I) and the parameters across the participants with CIPN. For the regression analysis, we 

used both a simple linear regression model (i.e., unadjusted) and a multivariate regression 

model adjusting for confounding factors including age, sex, BMI, VPT and time since 

cancer diagnosis.

A p-value<.05 was considered statistically significant. Effect size was calculated using 

Cohen’s d. All statistical analyses were performed using SPSS version 26 (IBM, Armonk, 

NY, USA).
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3. Results

3.1. Demographic and clinical characteristics

We summarized demographic and fall-related clinical characteristics for each group in Table 

1. There was no significant differences in demographic variables (all p≥.05) but fall-related 

clinical variables were significantly different (all p<.05).

We summarized cancer-related and other clinical characteristics for the CIPN groups in 

Table 2. Between the CIPN FoF+ and CIPN FoF− groups, there was no significant 

differences in cancer-related and other clinical measures (all p≥.05).

3.2. Gait performance and postural sway

We summarized gait characteristics for each group in Table 3. We found significant group 

differences for all gait parameters among the three groups (all p<.001). Gait speed was 

16.1% and 33.3% slower for the CIPN FoF+ group than for the CIPN FoF− and normal 

control groups, respectively (all p<.05; 95% confidence interval [CI] = [−0.3084,−0.0058] 

and [−0.5526,−0.2415], respectively; Cohen’s d=0.79 and 2.23, respectively), and was 

20.5% slower for the CIPN FoF− group than for the normal control group (p<.05; 95% CI = 

[−0.3886,−0.0913]; Cohen’s d=1.56). Stride length was 12.4% and 21.4% shorter for the 

CIPN FoF+ group than for the CIPN FoF− and normal control groups (all p<.05; 95% CI = 

[−0.2814,−0.0004] and [−0.4132,−0.1244], respectively; Cohen’s d=0.73 and 1.58, 

respectively). Stride length was 10.3% shorter for the CIPN FoF− group than for the normal 

control group but the difference did not reach the statistical significance level (p≥.05). The 

CIPN FoF+ and CIPN FoF− groups had 15.9% and 11.7% slower cadence, respectively, than 

the normal control group (all p<.05; 95% CI = [3.9435,13.8742] and [1.7777,11.2717], 

respectively; Cohen’s d=1.51 and 1.38, respectively). The CIPN FoF+ and CIPN FoF− 

groups had 21.3% and 14.8% greater stride time, respectively, than the normal control group 

(all p<.05; 95% CI = [−0.3516,−0.0903] and [−0.2778,−0.0279], respectively; Cohen’s 

d=1.42 and 1.51, respectively).

We summarized postural sway characteristics for each group in Table 4. Significant pairwise 

differences were found in some of the postural sway parameters. For the eyes-open 

condition, the CIPN FoF+ and CIPN FoF− groups had 2.08 deg2 and 1.33 deg2 larger ankle 

sway, respectively, than the normal control group (all p<.05; Cohen’s d=0.72 and 1.49, 

respectively), and hip sway and CoM sway were 1.18 deg2 and 0.21 cm2 larger, respectively, 

for the CIPN FoF− group than for the normal control group (all p<.05; Cohen’s d=0.91 and 

1.41, respectively). For the eyes-closed condition, ankle sway was 1.61 deg2 larger for the 

CIPN FoF− group than for the normal control group (p<.05; Cohen’s d=0.99). The CIPN 

FoF+ and CIPN FoF− groups had 3.58 cm2 and 1.98 cm2 larger CoM sway for the eyes-

closed condition, respectively, than the normal control group (all p<.05; Cohen’s d=0.53 and 

0.97, respectively). There were no significant differences between the CIPN FoF+ and CIPN 

FoF− groups in any postural sway parameters.
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3.3. Correlation between FES-I and gait speed

Gait speed and stride length were significantly different between the CIPN FoF+ and CIPN 

FoF− groups, and thus we investigated correlation between FES-I scores and gait speed, and 

between FES-I scores and stride length as follow-up analyses (Figure 1). Linear regression 

revealed significant correlations between FES-I scores and gait speed (p<.001; R2=0.356), 

and between FES-I scores and stride length (p=.001; R2=0.299).

For multivariate regression analysis, we checked multicollinearity of independent variables 

using variance inflation factor, and confirmed independency among the independent 

variables. A multivariate regression model based on age, sex, BMI, VPT, time since cancer 

diagnosis, and gait speed significantly predicted FES-I scores (p<.05; F[6,26]=3.574; 

R2=0.452). Another multivariate regression model based on age, sex, BMI, VPT, time since 

cancer diagnosis, and stride length significantly predicted FES-I scores (p<.05; 

F[6,26]=3.011; R2=0.410).

4. Discussion

We investigated the association between FoF and gait performance and postural sway in 

older patients with CIPN. The primary findings were that the CIPN FoF+ group had slower 

gait speed and shorter stride length relative to the CIPN FoF− and normal control groups. 

Gait speed and stride length were significantly correlated with FoF severity, even after 

accounting for confounding factors. To our knowledge, this is the first study to demonstrate 

that FoF may be associated with worse gait performance in patients with CIPN.

Although CIPN is a known risk factor for gait impairment due to sensory deficits in the foot, 

FoF can induce a more cautious gait pattern [26]. These findings are consistent with those of 

previous studies obtained in non-CIPN cohorts. Bryant and colleagues found that gait speed 

was significantly slower in Parkinsonian patients with high FoF than those with low FoF 

[27]. Rosén and colleagues reported that gait speed was significantly correlated with FoF 

severity in stroke survivors [28]. Our results extend previous findings from these studies and 

confirm that FoF caused a more cautious gait pattern as manifested by slower gait speed and 

shorter stride length across disease conditions. Furthermore, FoF may have a detrimental 

impact on gait performance in patients with CIPN beyond sensory deficits alone. Based on 

the direct association between poorer gait speed and increased of falling, our results suggest 

the presence of FoF further increases risk of falling.

Postural sway did not demonstrate significant differences in any parameters between the 

CIPN FoF+ and CIPN FoF− groups. Our results for postural sway were not in agreement 

with those of other clinical cohorts. For example, Kalron and Achiron reported that the 

degree of body sway during quiet standing was significantly correlated with FoF severity in 

patients with multiple sclerosis [29]. It may be that a combination of FoF and peripheral 

nervous system dysfunction may act on balancing during quiet standing differently than a 

combination between FoF and central nervous system dysfunction. However, the cause of 

these differences is still unclear, which should be addressed in future studies.
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Our multivariate regression analysis revealed no significant effect from peripheral 

neuropathy severity (VPT) on FoF severity (FES-I). This result is interesting because 

previous CIPN studies reported by Tofthagen and colleagues and Kolb and colleagues have 

shown an association between peripheral neuropathy severity and fall risk [6, 7]. However, 

our results indicate that there is no association between VPT and FoF severity. A similar 

result was reported by Kelly and colleagues in a clinical cohort with diabetic peripheral 

neuropathy. In that study, VPT in diabetic patients was not related to FES-I [18]. A potential 

reason for this inconsistency could be the difference in measuring peripheral neuropathy 

severity as argued by Zhi and colleagues [30]. We measured peripheral neuropathy severity 

objectively using VPT, which has been shown significantly correlated with motor 

deterioration among cancer survivors suffering from CIPN [26], but the primary measure of 

this method is the plantar numbness and thus may provide a single-domain of CIPN 

symptoms. Although the methods used in Tofthagen and colleagues and Kolb and colleagues 

are subjective, they may provide multi-domains of CIPN symptoms. Together with the 

previous study by Kelly and colleagues, our results suggest that caution should be taken 

when using peripheral neuropathy severity as a predictor for FoF development and 

progression in patients with CIPN.

One implication of our findings is that FoF may be a significant covariate for mobility 

outcomes in patients with CIPN [31]. Zimmer and colleagues and McCrary and colleagues 

reported mixed results of effects of exercise on mobility for CIPN patients: no significant 

improvement reported by Zimmer and colleagues but significant improvement reported by 

McCrary and colleagues [32, 33]. FoF was not measured in their studies thus, it is not 

certain whether FoF could have impacted their results. However, when taken in context with 

our data, it may be that the possible presence of FoF interfered with gait performance, thus 

explaining the mixed results in these prior studies. We suggest considering FoF in future 

clinical trials that target mobility in CIPN.

Limitations of this study should be acknowledged. First, our sample size was small, and 

future studies with a large sample size are needed to generalize our results. However, given 

the large effect size, particularly for gait performance, similar findings may emerge in large 

samples. Second, most of our participants in the CIPN groups had severe foot numbness. It 

may be that the effect of FoF on motor performance in those with relatively mild foot 

numbness (e.g., VPT<25 volts) is not the same as the current cohort. Additionally, some of 

participants in the CIPN groups were receiving chemotherapy at the time of this study, 

which might have an acute impact on motor performance regardless of FoF severity. Future 

trials to study the association between FoF, and motor performance during ongoing 

chemotherapy are needed. Also, antitumor therapies could have caused decrease in physical 

performance regardless of CIPN and FoF severity [34], which might have affected our 

results. Our study was limited to a secondary analysis of a retrospective study, and future 

prospective studies to find the association between FoF severity and actual falls are 

recommended. We also acknowledge that VPT may not provide a comprehensive view on 

our participants’ impairment.

Nevertheless, our findings are noteworthy and propose future clinical and research 

directions. One primary direction is to screen patients with CIPN regarding high FoF as a 
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surrogate measure of falls. Also, targeted interventions to mitigate FoF should be evaluated. 

For example, some physical and psychological interventions could be effective in mitigating 

FoF in older adults [35]. In addition, low-dose of foot and ankle exercise may have potential 

to improve FoF in patients with CIPN [24]. Interventions for appropriate chemotherapy dose 

modification to minimize the development and progression of FoF are also warranted.

5. Conclusion

Although long-term survival for cancer patients continues to improve, many patients receive 

neurotoxic chemotherapy that can increase the risk of falls and decrease quality of life. Our 

study investigated whether FoF impacted gait performance and postural sway in older cancer 

patients with CIPN, yielding important insights. Our findings show that FoF in patients with 

CIPN is associated with worse gait performance, which suggests that FoF may impair 

mobility beyond sensory deficits from CIPN. Further studies are needed to evaluate how 

researchers and healthcare providers could utilize FoF as a risk stratification tool for gait 

impairment, as well as potential interventions to mitigate fall risk and preserve mobility in 

cancer survivors.
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Highlights

• Fear of falling worsens gait speed beyond sensory deficits.

• Fear of falling worsens stride length beyond sensory deficits.

• Gait speed was significantly associated with fear of falling severity.

• Stride length was significantly associated with fear of falling severity.

• Postural sway was not associated with fear of falling severity.
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Figure 1. 
Correlations between gait speed and Falls-Efficacy Scale-International (FES-I), and between 

stride length and FES-I.
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Table 1.

Demographic and fall-related clinical characteristics for each group.

Measures CIPN FoF+
(N = 16)

CIPN FoF−
(N = 19)

Normal control
(N = 16)

P-value

Age, years 74.1 ± 5.8 72.1 ± 4.6 75.3 ± 6.8 .240

Body-mass index, kg/m2 27.25 ± 4.67 24.57 ± 3.46 24.51 ± 2.59 .441

Women, N (%) 6 (37.5%) 9 (47.4%) 12 (75.0%) .087

Fall history, N (%) 7 (43.8%) 4 (21.1%) 0 (0.0%) .011

FES-I, no unit 40.2 ± 10.2 21.9 ± 3.0 19.1 ± 2.0 < .001

Note: Values are expressed as mean ± standard deviation.

Abbreviations: CIPN = chemotherapy-induced peripheral neuropathy, FoF = fear of falling, FES-I = Falls Efficacy Scale-International.
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Table 2.

Cancer-related and other clinical characteristics for the CIPN groups.

Measures CIPN FoF+ CIPN FoF− P-value

Peripheral neuropathy severity (VPT; volts) 41.5 ± 10.7 36.6 ±14.1 .441

Time since cancer diagnosis, years 5.5 ± 6.1 4.6 ± 5.1 .736

Chemo active, N (%) 4 (25.0%) 11 (57.9%) .050

Types of cancer, N (%)

  Multiple myeloma 5 (31.3%) 3 (15.8%) .278

  Lung 4 (25.0%) 4 (21.1%) .782

  Breast 3 (18.8%) 1 (5.3%) .212

  Colorectal 0 (0.0%) 3 (15.8%) .096

  Ovarian 0 (6.3%) 1 (0.0%) .352

  Pancreatic 1 (6.3%) 1 (5.3%) .900

  Melanoma 0 (0.0%) 2 (10.5%) .181

  Lymphoma 1 (6.3%) 1 (5.3%) .900

  Other 2 (12.5%) 3 (15.8%) .782

Diabetes, N (%) 3 (18.8%) 6 (31.6%) .387

Note: Values are expressed as mean ± standard deviation.

Abbreviations: CIPN = chemotherapy-induced peripheral neuropathy; FoF = fear of falling; FES-I = Falls Efficacy Scale-International; VPT = 
vibration perception threshold.
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Table 3.

Comparison of gait performance.

Measures CIPN FoF+ CIPN FoF− Normal control P-value
(Group difference)

Gait speed (m/s)
0.78 ± 0.21 *,† 0.93 ± 0.17 

‡ 1.17 ± 0.13 P < .001
F(2,46) = 20.549

Stride length (meters)
0.99 ± 0.22 *,† 1.13 ± 0.15 1.26 ± 0.10 P < .001

F(2,46) = 10.699

Cadence (strides/min) 47.09 ± 7.06 * 49.47 ± 4.99 
‡ 56.00 ± 4.48 P < .001

F(2,46) = 10.840

Stride time (seconds) 1.31 ± 0.21 * 1.24 ± 0.12 
‡ 1.08 ± 0.09 P < .001

F(2,46) = 9.386

Note: Values are expressed as mean ± standard deviation.

*
Significant pairwise differences (p < .05) between the CIPN FoF+ and normal control groups.

†
Significant pairwise differences (p < .05) between the CIPN FoF+ and CIPN FoF− groups.

‡
Significant pairwise differences (p < .05) between the CIPN FoF− and normal control groups.

Abbreviations: CIPN = chemotherapy-induced peripheral neuropathy; FoF = fear of falling; m/s = meters/second, min = minutes.
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Table 4.

Comparison of postural sway.

Measures CIPN FoF+ CIPN FoF− Normal control P-value
(Group difference)

Eyes-open condition

Ankle sway (deg2) 2.60 ± 4.05 * 1.85 ± 1.22 
‡ 0.52 ± 0.34 P = .001

X2(2) = 14.659

Hip sway (deg2) 1.84 ± 2.71
1.77 ± 1.79 

‡ 0.59 ± 0.37 P = .036
X2(2) = 6.672

CoM sway (cm2) 0.49 ± 0.87
0.31 ± 0.19 

‡ 0.10 ± 0.09 P = .003
X2(2) = 11.684

Eyes-closed condition

Ankle sway (deg2) 4.79 ± 6.44
2.98 ± 2.02 

‡ 1.37 ± 1.09 P = .039
X2(2) = 6.499

Hip sway (deg2) 2.45 ± 2.31 3.45 ± 3.34 1.32 ± 0.77 P = .076
X2(2) = 5.152

CoM sway (cm2) 3.83 ± 9.50 * 2.23 ± 2.88 
‡ 0.25 ± 0.19 P = .001

X2(2) = 14.181

Note: Values are expressed as mean ± standard deviation.

*
Significant pairwise differences (p < .05) between the CIPN FoF+ and normal control groups.

†
Significant pairwise differences (p < .05) between the CIPN FoF+ and CIPN FoF− groups.

‡
Significant pairwise differences (p < .05) between the CIPN FoF− and normal control groups.

Abbreviations: CIPN = chemotherapy-induced peripheral neuropathy; FoF = fear of falling; deg = degrees; cm = centimeters; CoM = center of 
mass.
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Table 5.

Multivariate regression model to predict FES-I scores from a model composed of age, sex, BMI, VPT, time 

since cancer diagnosis and gait speed (Model 1), and another model composed of age, sex, BMI, VPT, time 

since cancer diagnosis and stride length (Model 2).

Independent variables β P-value 95% CI VIF

Model 1

Age −0.014 0.929 −0.727, 0.666 1.195

Sex 0.219 0.163 −2.150, 12,126 1.099

BMI 0.249 0.119 −0.193, 1.601 1.133

Peripheral neuropathy severity (VPT) 0.080 0.616 −0.505, 0.836 1.191

Time since cancer diagnosis 0.105 0.523 −0.202, 0.388 1.244

Gait speed −0.517 0.004 −47.693, −10.281 1.250

Model 2

Age 0.009 0.956 −0.700, 0.739 1.184

Sex 0.169 0.315 −3.882, 11.595 1.200

BMI 0.219 0.186 −0.318, 1.555 1.148

Peripheral neuropathy severity (VPT) 0.130 0.444 −0.190, 0.421 1.235

Time since cancer diagnosis 0.215 0.179 −0.216, 1.100 1.065

Stride length −0.453 0.011 −46.168, −6.690 1.192

Note: P-values correspond to the standardized coefficients (β).

Abbreviations: FES-I = Falls-Efficacy Scale-International; VIF = variance inflation factor; BMI = body mass index; VPT = vibration perception 
threshold; CI = confidence interval.
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