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Introduction

Taxane-based chemotherapy agents are the most 
commonly used to cure both early-stage and metastatic 
breast cancers (Bachegowda et al., 2014). Unfortunately, 
these agents could affect peripheral nerves such as sensory 
nerves and motor nerves (Barbuti and Chen, 2015). 
Taxane-induced peripheral neuropathy (TIPN) is the 
occurrence of signs or symptoms of peripheral nervous 
problems such as numbness, tingling, pain, and distal 
muscle weakness (Argyriou et al., 2008). In addition, 
long-term sensory and motor symptom impairments 

Abstract

Objective: The European Organization for Research and Treatment of Cancer Quality of Life Questionnaire–
Chemotherapy-Induced Peripheral Neuropathy 20-item scale (EORTC QLQ-CIPN20) is the common method for 
determining taxane-induced peripheral neuropathy (TIPN) symptoms. However, there have been no studies on the 
psychometric properties of the Thai Version of EORTC QLQ-CIPN20. The aim of this study was to evaluate the test–
retest reliability, concurrent validity, and contrasting group validity of the Thai Version of EORTC QLQ-CIPN20 among 
women with breast cancer who received taxane-based chemotherapy. Methods: Twenty-eight breast cancer patients 
and 28 healthy controls participated in the study. Internal consistency, test–retest reliability, and inter-rater reliability 
were assessed using Cronbach α and the intraclass correlation coefficient (ICC). Concurrent validity was assessed via 
the Spearman correlation coefficient of the total scale of the EORTC QLQ-CIPN20 and the Total Neuropathy Score 
clinical version (TNSc), and contrasting group validity was assessed via the Mann-Whitney U test. Results: The 
internal consistency, test–retest reliability, and inter-rater reliability of the Thai Version of EORTC QLQ-CIPN20 was 
high to excellent (Cronbach α = 0.89, ICC = 0.84–0.95 and 0.78–0.94, respectively). However, the concurrent validity 
between the Thai Version of EORTC QLQ-CIPN20 and TNSc was not considered statistically significant. Contrasting 
group validity demonstrated statistically significant differences between breast cancer patients and healthy controls. 
Conclusions: The results support that the Thai Version of EORTC QLQ-CIPN20 is reliable and valid in measuring 
TIPN symptoms in Thai women with breast cancer. The findings suggest that the Thai Version of EORTC QLQ-CIPN20 
may be used to distinguish TIPN symptoms between healthy controls and women with breast cancer undergoing 
taxane-based chemotherapy.
Keywords: Taxane-induced peripheral neuropathy- breast cancer- EORTC QLQ-CIPN20- reliability- validity

RESEARCH ARTICLE

Reliability and Validity of the EORTC QLQ-CIPN20 (European 
Organization for Research and Treatment of Cancer Quality 
of Life Questionnaire–Chemotherapy-Induced Peripheral 
Neuropathy 20-Item Scale) among Thai Women with Breast 
Cancer Undergoing Taxane-Based Chemotherapy

can lead to poor posture stability, increased risk of 
deterioration, and reduced quality of life (Gewandter et 
al., 2013; Ness et al., 2013; Winters-Stone et al., 2017).

The European Organization for Study and Treatment 
of Cancer Quality of Life Questionnaire–Chemotherapy-
Induced Peripheral Neuropathy 20-item scale (EORTC 
QLQ-CIPN20) is a specific tool for determining TIPN 
symptoms. This patient-reported questionnaire comprises 
20 items that can be divided into 3 subscales (sensory, 
motor, and autonomic subscales). The literature suggests 
that the EORTC QLQ-CIPN20 has good psychometric 
properties. This questionnaire was developed by Postma 
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et al., (2005) to assess the complication of chemotherapy 
treatment due to functional impairment. The findings of 
the preliminary evaluation of the 3 subscales showed 
strong internal accuracy based on Cronbach α (0.73–0.82). 
Similarly, Lavoie Smith et al., (2013) observed high 
internal consistency (0.78–0.88) and suggested that this 
questionnaire could be used properly to differentiate 
peripheral neuropathy symptoms between individuals 
administered neurotoxic agents and individuals who did 
not undergo chemotherapy. Furthermore, the reduced 
version—CIPN15—of the EORTC QLQ-CIPN20 has 
been shown to be reliable (Cronbach α = 0.91) and valid 
with 5 items of the Total Neuropathy Score clinical version 
(TNSc) (r = 0.57) and able to differentiate between slight 
changes in peripheral neuropathy symptoms (Smith 
et al., 2018). In addition, a previous study assessed 
the psychometric properties of the Chinese version of 
EORTC QLQ-CIPN20. The findings revealed that the 
Chinese version of EORTC QLQ-CIPN20 had reasonable 
reliability, validity, and responsiveness in the assessment 
of patients with peripheral neuropathy complications 
(Barbuti and Chen, 2015). The EORTC QLQ-CIPN20 
was already translated into Thai by means of the EORTC 
quality of life group translation procedure (Prasertsri, 
2017). However, the Thai Version of EORTC QLQ-
CIPN20 test–retest reliability, concurrent validity, and 
contrasting group validity was not documented. The 
objective of this study was to determine the psychometric 
properties of the Thai Version of EORTC QLQ-CIPN20 
including test–retest reliability, concurrent validity, and 
contrasting group validity among women with breast 
cancer undergoing taxane-based chemotherapy.

Materials and Methods

Design and setting
This cross-section study was performed to test the 

psychometric properties of the Thai Version of EORTC 
QLQ-CIPN20 in women with breast cancer undergoing 
taxane-based chemotherapy. Patients were recruited from 
the National Cancer Institute of Thailand and Bhumibol 
Adulyadej Hospital, Thailand, between October and 
November 2020.

Participants
Twenty-eight women with breast cancer and 28 healthy 

women aged between 40 and 70 years participated in 
the study, which used a convenient sample method. The 
instructions and informed consent form were provided to 
all participants prior to their participation in this study. 
The study protocol was approved by the Ethics Review 
Committee for Research Involving Human Projects, 
Chulalongkorn University (under study ID: COA No. 
144/2563), National Cancer Institute of Thailand 
(under study ID: 021_2020T_OUT663), and Bhumibol 
Adulyadej Hospital (under study ID: IRB No.84/63) 
before data collection.

The eligibility criteria were (1) aged between 40 and 
70 years, (2) undergoing taxane-based chemotherapy 
equal to or more than 2 cycles, and (3) able to speak and 
understand the Thai language. Breast cancer patients 

were excluded if they (1) had musculoskeletal diseases 
or neurological conditions with peripheral neuropathic 
signs such as diabetes and multiple sclerosis, (2) were 
administered other chemotherapy agents, or (3) were 
unable to participate through the completion of the study. 
The eligibility criteria for healthy controls were (1) aged 
between 40 and 70 years, (2) able to communicate in and 
understand the Thai language, (3) no history of cancer, and 
(4) no history of musculoskeletal disorders or neurological 
diseases with peripheral neuropathy symptoms.

Instruments
Thai version of EORTC QLQ-CIPN20 

The Thai version of EORTC QLQ-CIPN20 is a patient-
reported questionnaire composed of 20 items, including 
3 subscales: sensory, motor, and autonomic scales. Each 
item is scored on a 4-point Likert scale, which ranges 
from 1 to 4 (1 = “not at all,” 2 = “a little,” 3 = “quite a 
bit,” 4 = “very much”). The patients report the score level 
that represents their symptoms during the past week. 
The method for the score of the Thai version of EORTC 
QLQ-CIPN20  was measured and converted into a 0–100 
scale using the formula Score = [1 - (RS - 1)/range] × 100, 
where RS is RawScore, which is the total of all scores for 
each subscale divided by the number of items answered 
on each subscale, and the range is the maximum score 
minus the minimum score for each item (4 – 1 = 3). Higher 
scores indicate more severe symptoms. Many studies 
have demonstrated that the scale has good psychometric 
properties (Postma et al., 2005; Lavoie Smith et al., 2013; 
Lavoie Smith et al., 2017). The Thai version of EORTC 
QLQ-CIPN20 was found to have good internal consistency 
(Cronbach α = 0.79) (Prasertsri, 2017).

The Total Neuropathy Score clinical version (TNSc) 
The Total Neuropathy Score (TNS) is a valid and 

accurate tool for assessing peripheral neuropathy 
symptoms, especially in patients with cancer (Cornblath 
et al., 1999; Cavaletti et al., 2007; Smith et al., 2018). 
Among other reduced variants of the TNS, the TNSc is a 
clinical tool widely used to evaluate peripheral neuropathy 
in patients undergoing neurotoxic chemotherapy (Cavaletti 
et al., 2007; Hughes, 2008; Frigeni et al., 2011; Cavaletti 
et al., 2013). The TNSc is a robust composite tool for 
assessing TIPN symptoms that combines subjective 
assessment (sensory, motor, and autonomic symptoms) 
and objective assessment (such as pin response, pressure 
sensitivity, manual muscle monitoring, and deep tendon 
reflex). This tool consists of 7 items (only based on 
clinical evaluation of signs and symptoms), and each 
item score ranges from 0 to 4, with the total ranging from 
0 to 28. Higher scores indicate severe symptoms. Good 
reliability (Cronbach α of 0.8) has been shown, as well as 
good validity compared with the modified Inflammatory 
Neuropathy Cause and Treatment (INCAT) group sensory 
sum score (mISS) (r = 0.7). Good test–retest and inter-
rater reliability of the TNSc (r = 0.84) was also shown in 
a previous study (Cavaletti et al., 2013).

Procedures
Prior to participating to the study, all participants were 
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(breast cancer and healthy control). All of those with breast 
cancer received taxane-based chemotherapy, and the 
average cumulative dosage was 551.86 mg (192.32) (SD 
= 192.32). More than half of patients with breast cancer 
(68%) completed the second cycle, 25% completed the 
third cycle, and 7% completed the fourth cycle (7.14%) 
(Table 1).

The prevalence of symptoms for each item is shown 
in Table 2. Most of the participants reported the degree 
of symptoms as “not at all.” The degree of symptoms of 
“quite a bit” was reported by breast cancer patients (items 
3, 4, 9, 10, 12, 13, 15, and 19). Items 19 and 20 of the 
questionnaires were conditional, so some participants did 
not respond to these questions. However, 8 patients with 
breast cancer and 11 healthy women responded to item 19; 
no one responded to item 20 because this question inquired 
about the difficulties of maintaining an erection in males.

Internal consistency, test–retest reliability, and inter-rater 
reliability

The internal consistency of the total scale of the 
Thai version of EORTC QLQ-CIPN20 indicated good 
reliability, as shown by the Cronbach α of 0.89. Of the 3 
subscales, both sensory and motor scales had a reasonable 
Cronbach α of 0.76, whereas the autonomic scale had a 
Cronbach α below the acceptable level (Table 3).

The Thai version of EORTC QLQ-CIPN20 test–retest 
reliability (ICC), SEM, and MDC are presented in Table 4. 
Both the total and the subscale showed high to excellent 
reliability (ICC3,1 = 0.84–0.95). The total scale ICC was 
0.95 (SEM = 1.69; MDC = 4.68), the sensory scale ICC 
was 0.88 (SEM = 2.98; MDC = 8.30), the motor scale ICC 
was 0.90 (SEM = 3.16; MDC = 8.75), and the autonomic 
scale ICC was 0.84 (SEM = 11.09; MDC = 12.27).

In the same way, the inter-rater reliabilities of the total 
Thai version of EORTC QLQ-CIPN20 and its subscales 
were high to excellent (ICC2,1 = 0.78–0.94). The total 
scale and motor scale ICC showed excellent reliability 
(0.94 and 0.92), whereas the sensory scale ICC and motor 
scale ICC were high (0.87 and 0.78) (Table 4).

Concurrent Validity and Contrasting Groups Validity
Concurrent validity between the Thai version of 

EORTC QLQ-CIPN20 and TNSc was found not to be 
statistically significant (p > 0.05). The contrasting groups 
validity of the Thai version of EORTC QLQ-CIPN20 

informed about the objective and testing procedures, and 
written informed consent was obtained immediately. 
For the test–retest, the patients completed the Thai 
version of EORTC QLQ-CIPN20 at 2 different time 
points, 1 day apart. The Thai version of EORTC 
QLQ-CIPN20 was tested for inter-rater reliability by 
two independent researchers. Concurrent validity was 
tested by calculating the correlation between the total 
scale of the Thai version of EORTC QLQ-CIPN20 and 
the total score of TNSc assessed on the same day (Day 1). 
In addition, the contrasting group validity was assessed 
by the disparity in the total scale of the Thai version of 
EORTC QLQ-CIPN20 of women with breast cancer and 
healthy controls.

Data Analysis
The statistical analysis was performed using SPSS 

Statistic version 23 for Windows (IBM, Armonk, 
NY). Descriptive data were examined to describe the 
participants’ characteristics. The Shapiro-Wilk test was 
used to test the normality of the data. Cronbach α was 
used to determine the strength of internal consistency 
values over 0.7 demonstrate strong reliability (Bland 
and Altman, 1999). The intraclass correlation coefficient 
(ICC) was used to calculate the test–retest reliability 
(ICC3,1) and inter-rater reliability (ICC2,1). The ICC 
values are interpreted as follows: ICC greater than 0.9 
implies excellent reliability, 0.76–0.89 indicates strong 
reliability, 0.51–0.75 indicates modest reliability, and less 
than 0.5 indicates poor reliability (Koo and Li, 2016). 
In addition, the normal measurement error (SEM) was 
calculated using the following equation: SEM = SD × 
√(1 - ICC). The formula MDC = 1.96 × SEM × √2 was 
used to determine the minimal detectable change (MDC) 
at the 95% confidence interval. The Spearman correlation 
coefficient between the total scale of the EORTC 
QLQ-CIPN20 and total TNSc score was used to evaluate 
concurrent validity. The Mann-Whitney U test was used 
to assess the contrasting group validity by comparing the 
mean scores of patients with the mean scores of healthy 
women. The significance level was set at p < 0.05. 

Results

Sample demographic characteristics
Fifty-six participants were divided into 2 groups 

Characteristics Breast cancer (n=28) Healthy (n=28)
Age (years) [mean (SD)] 55.25 (9.98) 57.61 (8.61)
Weight (kg) [mean (SD)] 62.87 (12.02) 64.88 (10.45)
Height (m) [mean (SD)] 1.56 (0.06) 1.59 (0.56)
BMI (kg/m2) [mean (SD)] 25.60 (4.76) 25.61 (4.53)
Cumulative dose (mg) [mean (SD)] 551.86 (192.32) -
Cycle number [N (%)]
     2 cycles 19 (67.85) -
     3 cycles 7 (25.00) -
     4 cycles 2 (7.14) -

Table 1. Demographic Characteristics of the Participants (N = 56)
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Items EORTC QLQ-CIPN20 Breast cancer [N (%)] Healthy [N (%)]

Not at all A little Quite a bit Very much Not at all A little Quite a bit Very much

1 Tingling fingers or hands 24 (85.7) 4 (14.3) 0 (0.0) 0 (0.0) 28 (100) 0 (0.0) 0 (0.0) 0 (0.0)

2 Tingling toes or feet 24 (85.7) 4 (14.3) 0 (0.0) 0 (0.0) 28 (100) 0 (0.0) 0 (0.0) 0 (0.0)

3 Numbness in your fingers or 
hands

9 (32.1) 12 (42.9) 7 (25.0) 0 (0.0) 28 (100) 0 (0.0) 0 (0.0) 0 (0.0)

4 Numbness in your toes or feet 8 (28.6) 14 (50.0) 6 (21.4) 0 (0.0) 28 (100) 0 (0.0) 0 (0.0) 0 (0.0)

5 Shooting or burning pain in 
your fingers or hands

27 (96.4) 1 (3.6) 0 (0.0) 0 (0.0) 28 (100) 0 (0.0) 0 (0.0) 0 (0.0)

6 Shooting or burning pain in 
your toes or feet

24 (85.7) 4 (14.3) 0 (0.0) 0 (0.0) 28 (100) 0 (0.0) 0 (0.0) 0 (0.0)

7 Cramps in your hands 28 (100) 0 (0.0) 0 (0.0) 0 (0.0) 21 (75.0) 7 (25.0) 0 (0.0) 0 (0.0)

8 Cramps in your feet 26 (92.9) 2 (7.1) 0 (0.0) 0 (0.0) 15 (53.6) 13 (46.4) 0 (0.0) 0 (0.0)

9 Problems standing of walking 
because of difficulty feeling the 
ground under your feet

15 (53.6) 11 (39.3) 1 (3.6) 1 (3.6) 27 (96.4) 1 (3.6) 0 (0.0) 0 (0.0)

10 Difficulty distinguishing 
between hot and cold water

24 (85.7) 3 (10.7) 1 (3.6) 0 (0.0) 28 (100) 0 (0.0) 0 (0.0) 0 (0.0)

11 A problem holding a pen, which 
made writing difficult

18 (64.3) 10 (35.7) 0 (0.0) 0 (0.0) 28 (100) 0 (0.0) 0 (0.0) 0 (0.0)

12 Difficulty manipulating small 
objects with your fingers

16 (57.1) 9 (32.1) 3 (10.7) 0 (0.0) 28 (100) 0 (0.0) 0 (0.0) 0 (0.0)

13 Difficulty opening a jar or bottle 
because of weakness in your 
hands

17 (60.7) 7 (25.0) 4 (14.3) 0 (0.0) 26 (92.9) 2 (7.1) 0 (0.0) 0 (0.0)

14 Difficulty walking because your 
feet dropped downwards

26 (92.9) 2 (7.1) 0 (0.0) 0 (0.0) 28 (100) 0 (0.0) 0 (0.0) 0 (0.0)

15 Difficulty climbing stairs or 
getting up out of a chair because 
of weakness in your legs

12 (42.9) 13 (46.4) 3 (10.7) 0 (0.0) 25 (89.3) 3 (10.7) 0 (0.0) 0 (0.0)

16 Dizzy when standing up from a 
sitting or lying position

18 (64.3) 10 (35.7) 0 (0.0) 0 (0.0) 17 (60.7) 11 (39.3) 0 (0.0) 0 (0.0)

17 Blurred vision 23 (82.1) 5 (17.9) 0 (0.0) 0 (0.0) 25 (89.3) 3 (10.7) 0 (0.0) 0 (0.0)

18 Difficulty hearing 26 (92.9) 2 (7.1) 0 (0.0) 0 (0.0) 27 (96.4) 1 (3.6) 0 (0.0) 0 (0.0)

19 Difficulty using pedals 
(conditional)

3 (37.5) 5 (62.5) 0 (0.0) 0 (0.0) 11 (100) 0 (0.0) 0 (0.0) 0 (0.0)

20 Difficulty maintaining erection 
(conditional)

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Table 2. Taxane-Induced Peripheral Neuropathy (TIPN) Symptoms Prevalence in Women with Breast Cancer and 
Healthy Control

Abbreviation: EORTC QLQ-CIPN20, The European Organization for Research and Treatment of Cancer Quality of Life 
Questionnaire–Chemotherapy-Induced Peripheral Neuropathy 20-Item Scale (Thai Version) 

EORTC QLQ-CIPN20 Cronbach’s α
Total scale 0.89
Subscale 
     Sensory scale 0.76
     Motor scale 0.76
     Autonomic scale 0.18

Abbreviation: EORTC QLQ-CIPN20, The European Organization 
for Research and Treatment of Cancer Quality of Life Questionnaire-
Chemotherapy-Induced Peripheral Neuropathy 20-Item Scale (Thai 
Version).

Table 3. Internal Consistency Reliability of the Thai 
Version of EORTC QLQ-CIPN20 in Women with Breast 
Cancer

between women with breast cancer and healthy controls 
showed statistically significant differences in total scale 
(p < 0.001), sensory scale (p < 0.001), and motor scale 
(p < 0.002) but not autonomic scale (Table 5).

Discussion

This study examined the reliability and validity of the 
Thai version of EORTC QLQ-CIPN20 in patients with 
breast cancer who received taxane-based chemotherapy. 
The findings of the study indicated that the total scale 
of the Thai version of EORTC QLQ-CIPN20 and 2 
subscales (sensory and motor scales) had high to excellent 
reliability (internal consistency, test–retest reliability, and 
inter-rater reliability). However, the internal consistency 
of the autonomic scale did not reach the acceptable level 
(Cronbach α less than 0.7). Concurrent validity between 
the Thai version of EORTC QLQ-CIPN20 and TNSc was 
not found to be statistically significant. Although there 
was a statistically significant difference in the total scale, 
sensory scale, and motor scale between breast cancer 
patients and healthy women, the autonomic scale was not 
found to be statistically significant.
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The current research was the first to test the reliability 
and validity of the Thai version of EORTC QLQ-CIPN20 
in women with breast cancer relative to healthy controls. 
The internal consistency of the total scale of the Thai 
version of EORTC QLQ-CIPN20 was as reliable as 
in previous studies using the EORTC QLQ-CIPN20 
(Cronbach α of 0.79–0.91) (Postma et al., 2005; Smith et 
al., 2018). Acceptable levels were reached for the sensory 
and motor scales, but not for the autonomic scale. These 
findings are not unexpected because the signs of TIPN 
are a mixed sensorimotor neuropathy. Generally, the early 
symptoms of TIPN cause sensory dysfunction and may 
impair motor functions as well. Autonomous symptoms of 
this type are uncommon and rare (Argyriou et al., 2008; 
Velasco and Bruna, 2015).

The test–retest reliability of both the total scale and 
subscales of the Thai version of EORTC QLQ-CIPN20 was 
high to excellent. These results are in agreement with those 
of Smith (2018) who evaluated the test–retest reliability of 
a reduced version-CIPN15-of the EORTC QLQ-CIPN20 
in 121 patients with cancer who received neurotoxic 

agents. Participants completed the questionnaire twice 
(1–2 hours apart). The results showed excellent test–retest 
reliability based on the Pearson correlation (r = 0.86; CI, 
0.80–0.90) (Smith et al., 2018). 

However, most of the participants in our study reported 
their degree of symptoms as “not at all” and “a little,” and 
a couple of the participants indicated “a little bit,” whereas 
only one of the women with breast cancer indicated “very 
much.”  Approximately 68% of women with breast cancer 
reported a total Thai version of EORTC QLQ-CIPN20 
score lower than 15%. These results suggest that the Thai 
version of EORTC QLQ-CIPN20 has a significant floor 
effect. Similarly, Cheng (2019) measured the EORTC 
QLQ-CIPN20 floor and ceiling effects. The findings 
revealed significant floor effects, as about 28%–47% of 
respondents reached the lowest EORTC QLQCIPN20 
score (Cheng and Molassiotis, 2019). One possible 
explanation for these findings is that most women with 
breast cancer had only completed the second cycle of 
chemotherapy, and only a few patients had completed 
the fourth cycle. The literature suggests that most patients 
with cancer who undergo taxane-based chemotherapy 
have TIPN effects in Cycle 3 (Hilkens et al., 1997). 
Unsurprisingly, most participants reported a low severity 
of TIPN symptoms. The findings suggest that the EORTC 
QLQCIPN2020 scores should be interpreted carefully. 
The SEM and MDC of the total scale of the Thai version 
of EORTC QLQ-CIPN20 appear to be small in this study 
(SEM = 1.69; MDC = 4.68). However, the SEM and MDC 
of the subscales, especially of the autonomous scale, were 
quite high (SEM = 2.98, 3.16, 11.09; MDC = 8.30, 8.75, 
12.27, respectively).

Although several studies have measured the reliability 
of the EORTC QLQ-CIPN20, no studies have tested its 

EORTC QLQ-CIPN20 Scale score (Mean±SD) ICC (95% CI) SEM MDC
Time 1 Time 2

Total scale 11.01±7.69 10.39±7.44 0.95 (0.90-0.97) 1.69 4.68
Subscale 
     Sensory scale 11.64±9.05 11.77±8.49 0.88 (0.75-0.94) 2.98 8.3
     Motor scale 10.82±10.17 9.50±9.85 0.90 (0.50-0.95) 3.16 8.75
     Autonomic scale 8.93±10.62 7.74±11.55 0.84 (0.68-0.92) 11.09 12.27

Table 4. Test-Retest Reliability of the Thai Version of EORTC QLQ-CIPN20 in Women with Breast Cancer

Abbreviation: 95% CI, confidence intervals; EORTC QLQ-CIPN20, The European Organization for Research and Treatment of Cancer Quality 
of Life Questionnaire–Chemotherapy-Induced Peripheral Neuropathy 20-Item Scale (Thai Version); ICC, intraclass correlation coefficient; MDC, 
minimal detectable change; SEM, standard error of measurement.

EORTC QLQ-CIPN20 Scale score (Mean±SD) ICC (95% CI)
Rater 1 Rater 2

Total scale 11.01±7.69 10.26±7.13 0.94 (0.88-0.97)
Subscale 
     Sensory scale 11.64±9.06 11.37±8.66 0.87 (0.73-0.93)
     Motor scale 10.82±10.17 9.33±9.22 0.92 (0.83-0.96)
     Autonomic scale 8.93±10.62 8.33±10.63 0.78 (0.57-0.89)

Table 5. Inter-Rater Reliability of the Thai Version of EORTC QLQ-CIPN20 in Women with Breast Cancer

Abbreviation: 95% CI, confidence intervals; EORTC QLQ-CIPN20, The European Organization for Research and Treatment of Cancer Quality of 
Life Questionnaire–Chemotherapy-Induced Peripheral Neuropathy 20-Item Scale (Thai Version); ICC, intraclass correlation coefficient.

EORTC QLQ-CIPN20 Breast cancer Healthy P

Total scale 11.01±7.69 2.67±2.38 < 0.001 a

Subscale 

     Sensory scale 11.63±9.05 0.26±1.40 < 0.001 a

     Motor scale 10.82±10.17 4.12±4.50 < 0.002 a

     Autonomic scale 8.93±10.62 8.33±10.63 0.84
Abbreviation: EORTC QLQ-CIPN20, The European Organization 
for Research and Treatment of Cancer Quality of Life Questionnaire-
Chemotherapy-Induced Peripheral Neuropathy 20-Item Scale (Thai 
Version). a, significant difference between patients with breast cancer 
and healthy women 

Table 6. Contrasting Groups Validity in Women with 
Breast Cancer and Healthy Control
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inter-rater reliability. The inter-rater reliability of the Thai 
version of EORTC QLQ-CIPN20 in the current study was 
high to excellent (ICC2,1 = 0.78–0.94) for both the total 
and subscales. These findings indicate that the Thai version 
of EORTC QLQ-CIPN20 should be absolutely reliable 
and has a minor measurement error for evaluating TIPN 
symptoms in patients with breast cancer receiving taxane-
based chemotherapy. These findings indicate that the Thai 
version of EORTC QLQ-CIPN20 is not only appropriate 
for tracking TIPN symptoms in patients with breast cancer 
who are undergoing taxane-based chemotherapy but is 
also feasible for use by multiple assessors. 

The concurrent validity between the Thai version 
of EORTC QLQ-CIPN20 and TNSc was found not to 
be statistically significant. Although the Thai version 
of EORTC QLQ-CIPN20 and TNSc are both used to 
test TIPN symptoms, they do so in different ways. The 
EORTC QLQ-CIPN20 assesses for the degree and level 
of TIPN symptoms linked to functional impairment, such 
as “Problems standing or walking because of difficulty 
feeling the ground under your feet,” “A problem holding 
a pen, which made writing difficult,” and “Difficulty 
climbing stairs or getting up out of a chair because of 
weakness in your legs.” The TNSc, on the other hand, 
tests TIPN signs related to neurophysiological testing, 
such as pin sensitivity, vibration sensitivity, strength, and 
deep tendon reflex. Whereas the EORTC QLQ-CIPN20 
assesses the perception of pain, the TNSc does not 
determine the level of pain.

The contrasting groups validity in this study indicated 
statistically significant differences in total scale, sensory 
scale, and motor scale when comparing breast cancer 
patients’ scores and healthy women’s scores. These 
results are similar to those of Smith (2018) who reported 
statistically significant differences in the total scale of 
the reduced version—CIPN15—of the EORTC QLQ-
CIPN20 when comparing scores of patients with cancer to 
a healthy control group (Smith et al., 2018). On the other 
hand, the autonomic scale was not statistically significant 
when comparing breast cancer patients’ scores and 
healthy women’s scores. The autonomic scale included 
“Dizzy when standing up from a sitting or lying position” 
(item 16), “Blurred vision” (item 17), and “Difficulty 
maintaining erection” (item 20); however, the current 
study only used items 16 and 17. When standing up from 
a seated or lying position, the dizziness was linked to the 
orthostatic symptoms. This symptom has not only been 
observed in patients with TIPN but has also been seen 
in other patients, such as patients with heart disorders, 
Parkinson’s disease, and diabetes mellitus (Jones et al., 
2015). Similarly, blurred vision might have developed 
in a different condition without signs of TIPN, such as 
eye disorders. This result shows that the Thai version 
of EORTC QLQ-CIPN20 total scale, sensory scale, and 
motor scale could distinguish between patients with or 
without TIPN symptoms, but the autonomic scale could 
not be used properly to define TIPN symptoms.

A few limitations must be considered. This research 
only measured the reliability and validity of the scale for 
women with breast cancer who received taxane-based 
chemotherapy and were diagnosed with homogeneous 

cancer, most of whom had completed a second cycle 
of chemotherapy treatment. Further research should be 
conducted with other cancer diagnoses or in various 
chemotherapy cycles.

In conclusion, the findings showed that the Thai 
version of EORTC QLQ-CIPN20 is reliable and valid for 
the assessment of TIPN symptoms in patients with breast 
cancer receiving taxanic chemotherapy. In addition, this 
patient-report questionnaire may be used to distinguish 
and track TIPN symptoms between people with cancer 
and healthy people.
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