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Purpose
We aimed to evaluate psychometric properties of the Korean version of the European 
Organization for Research and Treatment of Cancer (EORTC) QLQ-NMIBC24 when applied
to Korean non-muscle invasive bladder cancer (NMIBC) patients. 

Materials and Methods
A total of 249 patients who underwent curative transurethral resection of bladder tumor
(TURBT) for primary or recurrent NMIBC were asked to complete the Korean version of EORTC
QLQ-C30 and -NMIBC24 questionnaires three times (preoperative, post-TURBT 3 months
and 6 months). Linguistic validation and psychometric evaluation of the questionnaire was
conducted. 

Results
Multitrait scaling analysis confirmed satisfactory construct validity in five scales except the
malaise scale. Internal consistency was good (Cronbach’s alpha ! 0.70) for the five scales
except the malaise scale at the all three time points. Known-group comparison analyses
showed better quality-of-life (QOL) scores in patients with higher performance status as 
expected, and better sexual function in men than women (p < 0.05). Most of the scales had
low correlations (< 0.40) with the scales in QLQ-C30 showing divergent validity, except for
malaise scale which showed higher correlations (0.42 to 0.60). Responsiveness to change
was consistent with clinical implications over time after TURBT.

Conclusion
The Korean version of the EORTC QLQ-NMIBC24 has good reliability and cross-cultural 
validity for measuring various QOL aspects that can be self-administered to Korean NMIBC
patients undergoing TURBT.
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Introduction

Bladder cancer (BC) is the second most common cancer of
the genitourinary tract in Korea and worldwide [1,2]. Urothe-
lial carcinomas represent more than 90% of BC and are clas-
sified into non-muscle invasive BC (NMIBC) and muscle
invasive BC according to depth of invasion. Majority of 
patients with BC are diagnosed with NMIBC [3], and it is
treated with transurethral resection of bladder tumor (TURBT)
with/without intravesical treatment. However, despite com-
plete removal of NMIBC by TURBT, significant proportions
of patients undergo tumor recurrence ranging from 15% to
90% within 5 years [4-6]. In addition to frequent tumor 
recurrence, clinical practice (including regular cystoscopy
follow-up and intravesical treatment) may be associated with
various side effects and patient morbidity, which conse-
quently result in decreased patient quality of life (QOL).
Thus, reliable and valid measure of such patient QOL is 
becoming important assessment of clinical outcomes as the
issues of disease-free and BC-specific survival and would
form the basis for the research and development of better BC
treatment methods [7].

To address such needs, the European Organization for 
Research and Treatment of Cancer (EORTC) QOL group 
developed modules for BC in the 1990s, and Blazeby et al. [8]
validated a module specific for NMIBC, EORTC QLQ-
NMIBC24 questionnaire in 2014. This questionnaire is a self-
administered, multidimensional instrument exploring QOL
of NMIBC patients in six scales (urinary symptom, malaise,
future worries, bloating and flatulence, sexual function, and
male sexual problems) and five single items (intravesical
treatment issues, sexual intimacy, risk of contaminating a
partner, sexual enjoyment, and female sexual problems).
However, its applicability in different countries except an
original European study [8] has not been reported. In this
study, we developed a Korean version of QLQ-NMIBC24
questionnaire, and evaluated its psychometric properties to
determine if it is appropriate for evaluating the outcomes of
Korean NMIBC patients. 

Materials and Methods

1. Translation process and pilot study

Linguistic validation of the Korean version of the NMIB-
C24 module was performed according to a standard, multi-
step process, as detailed in the EORTC translation manual
[9]. Forward translation of the questionnaire from English

into Korean was independently conducted by two translators
(two MDs) who are fluent in both English and Korean. Rec-
onciliation of the two versions was made at the first consen-
sus meeting among the translators and two main investi-
gators (J.P. and D.W.S.) with a good command of English,
yielding a first consensus Korean version. Such reconciled
version was then back translated by two independent trans-
lators (a PhD in psychology and an English teacher), bilin-
gual in English and Korean, without referring original
English questionnaire. A second consensus meeting was held
between the translators and two main investigators (J.P. and
D.W.S.), during which the original and two back-translated
versions were compared and their discordances were 
debated. At this meeting, we decided that several questions
needed slight modification due to linguistic reason and cul-
tural background, and made a revision of the first consensus
version.

With the second intermediary version of the Korean
NMIBC24 module, a pilot test was performed between May
2014 and July 2014 by an urologist (J.P.) to assess whether
the questionnaire was clearly understood by the patients
through the face-to-face interviews with 10 male and four 
female patients with NMIBC. After confirming that no 
patient had difficulty in responding to the questionnaire and
no patient was confused, the definitive version was finalized,
and edited by the EORTC QOL group. Each step of linguistic
validation was approved form the EORTC QOL group, and
the final version of Korean NMIBC24 questionnaire is avail-
able online (http://groups.eortc.be/qol/).

2. Study subjects

Patients who underwent TURBT with curative intent for
primary or recurrent bladder tumor were prospectively 
recruited from November 2014 and December 2015 at nine
university hospitals, with follow-up data collected through
July 2016. Inclusion criteria were patients who underwent
TURBT for histologically confirmed NMIBC. Exclusion cri-
teria were (1) muscle-invasive BC, (2) history of previous
upper urinary tract cancer, (3) patients with prior or concur-
rent malignancies in other organs, and (4) patients who have
difficulties in communicating with clinician. No age limit
was imposed. Institutional Review Board of each participat-
ing center approved the study protocol, and all study sub-
jects were fully informed about the purpose of the study and
provided written consent for their participation.

3. Study design

At enrollment, patient’s sociodemographic and clinical
data were collected through the questionnaires. The vali-
dated Korean version of EORTC QLQ-C30 [10] and the lin-
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guistically validated QLQ-NMIBC24 questionnaire was self-
administered to patients at prespecified time points: before
TURBT (time window of 14 days before TURBT, visit 1) and
post-TURBT 3 months (±14 days, visit 2) and 6 months (±14
days, visit 3). Post-TURBT (visits 2 and 3) questionnaires
were done before follow-up cystoscopy at approximately 30
minutes after local analgesics intramuscular injection.
Karnofsky performance status (KPS) was also rated by the
clinician at the pre-specified time points. 

4. Statistical analysis

Rule of 10 per item (the subjects-to-variables ratio should
be no lower than 10) was used to determine the minimum
required sample size for the psychometric analysis, as sug-
gested by Dr. Aaronson of the EORTC QOL group. Thus, 240
patients (for 24 items) were considered adequate for this
study.

For statistical analysis, scale scores of QLQ-C30 and
NMIBC24 modules were calculated according to established
EORTC QOL questionnaire scoring guidelines [8,11]. The
raw scores for each multi-item and single-item scale were lin-
early transformed to a scale of 0-100. If more than 50% of the
responses were missing, scale scores were not calculated.

Multitrait scaling analysis was used to examine the con-
struct validity of the EORTC QLQ-NMIBC24. Item-conver-
gent validity was defined as a correlation of 0.40 or greater
between an item and its own scale (corrected for overlap),
and item-discriminate validity was defined by the correlation
between an item and its hypothesized scale (corrected for
overlap) higher than its correlation with any other scale. 
Reliability was evaluated with internal consistency tested by
Cronbach’s alpha " 0.70.

The validity of the QLQ-NMIBC24 was examined with
three approaches. First, known-group comparisons were
used to determine the ability of the questionnaire to discrim-
inate between subgroups of patients differing in known clin-
ical status. Known groups used for these comparisons were
KPS scores (< 90 vs. 90 vs. 100) and sex (male vs. female), and
analysis of co-variance (ANOVA) and Student’s t test was
used to determine statistical significance, respectively. Sec-
ond, divergent validity of the QLQ-NMIBC24 was assessed
by evaluating the correlations between this cancer-specific
module and the core questionnaire, the QLQ-C30. Third, the
responsiveness to change over time was evaluated using the
three sets of QLQ-NMIBC24 questionnaires (baseline, post-
TURBT 3 and 6 months). Paired t tests for matched sample
were used to determine the significance of change. All sta-
tistical analyses were performed using STATA ver. 14.0
(STATA Corp., Houston, TX) and p < 0.05 was considered
statistically significant.

Results

1. Patient characteristics

Between November 2014 and December 2015, 291 patients
were screened. After excluding patients with exclusion crite-
ria, 249 (mean age, 66.7 years; standard deviation, 13.0) were
enrolled into the study. Baseline sociodemographic and clini-
cal characteristics are shown in Table 1. Majority of patients

Table 1. Baseline sociodemographic and clinical charac-
teristics of 249 patients 

Variable No. (%)
Age, mean±SD (yr) 66.7±13
Sex, male 211 (84.7)
Height, mean±SD (cm) 165±8.4
Weight, mean±SD (kg) 65.6±11.9
Recurrent 79 (31.7)
Tumor size > 3 cm 47 (18.9)
Multiple 147 (59)
Shape, papillary 228 (91.6)
Tumor stage

Ta 155 (62.2)
T1 47 (18.9)
Tis only 5 (2.0)
Ta with Tis 23 (9.2)
T1 with Tis 19 (7.6)

Tumor grade
PUNLMP 8 (3.2)
Low 153 (61.4)
High 88 (35.3)

Intravesical treatment after TURBT
Immediate single instillation of 83 (33.3)
chemotherapeutic agent

Bacillus Calmette-Guerin 49 (19.7)
Chemotherapy 44 (17.7)

Comorbidity
Any 160 (64.3)
Hypertension 113 (45.4)
Diabetes 56 (22.5)

Smoking
None 79 (31.7)
Past 116 (46.6)
Current 54 (21.7)

Marital status, married 198 (79.5)
Employment status, working 89 (33.3)

SD, standard deviation; PUNLMP, papillary urothelial
neoplasm of low malignant potential; TURBT, transure-
thral resection of bladder tumor.
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Table 2. Scale descriptive statistics

Variable No. of Mean±SD Min Max Missing Floor Ceilingobservations
Urinary symptom

Visit 1 249 24.9±19.6 0.0 95.2 1 (0.4) 22 (8.9) 0 (
Visit 2 172 21.0±18.3 0.0 95.2 2 (1.2) 23 (13.5) 0 (
Visit 3 145 18.2±18.1 0.0 90.5 2 (1.4) 28 (19.6) 0 (

Malaise
Visit 1 249 14.1±17.6 0.0 66.7 2 (0.8) 121 (49.0) 0 (
Visit 2 172 8.7±14.2 0.0 66.7 2 (1.2) 110 (64.7) 0 (
Visit 3 145 8.3±13.5 0.0 66.7 2 (1.4) 93 (65.0) 0 (

Intravesical treatment
Visit 1 249 18.9±25.7 0.0 100.0 11 (4.4) 138 (58.0) 6 (2.5)
Visit 2 172 14.6±23.5 0.0 100.0 3 (1.7) 112 (66.3) 4 (2.4)
Visit 3 145 13.3±22.1 0.0 100.0 2 (1.4) 98 (68.5) 2 (1.4)

Future worries
Visit 1 249 40.1±25.7 0.0 100.0 2 (0.8) 23 (9.3) 9 (3.6)
Visit 2 172 31.5±23.3 0.0 100.0 2 (1.2) 28 (16.5) 4 (2.4)
Visit 3 145 31.2±24.8 0.0 100.0 2 (1.4) 29 (20.3) 4 (2.8)

Bloating and flatulence
Visit 1 249 13.6±22.2 0.0 100.0 1 (0.4) 160 (64.5) 3 (1.2)
Visit 2 172 9.4±17.8 0.0 100.0 2 (1.2) 121 (71.2) 1 (0.6)
Visit 3 145 9.1±18.2 0.0 100.0 2 (1.4) 103 (72) 2 (1.4)

Sexual function
Visit 1 249 23.0±25.7 0.0 100.0 26 (10.4) 104 (46.6) 2 (0.9)
Visit 2 172 18.9±23.8 0.0 100.0 3 (1.7) 86 (50.9) 4 (2.4)
Visit 3 145 18.5±23.3 0.0 100.0 7 (4.8) 75 (54.3) 1 (0.7)

Male sexual problem
Visit 1 211 37.4±34.9 0.0 100.0 19 (9) 53 (27.6) 30 (15.6)
Visit 2 145 33.3±34.5 0.0 100.0 3 (2.1) 52 (36.6) 19 (13.4)
Visit 3 121 36.6±38.4 0.0 100.0 8 (6.6) 43 (38.1) 23 (20.4)

Sexual intimacy
Visit 1 249/101a) 17.6±25.7 0.0 100.0 126 (50.6)/22 (21.7)a) 75 (61.0) 4 (3.3)
Visit 2 172/71a) 23.5±29.5 0.0 100.0 77 (44.8)/17 (23.9)a) 50 (52.6) 5 (5.3)
Visit 3 145/69a) 22.1±29.6 0.0 100.0 80 (55.2)/15 (25.4)a) 37 (56.9) 3 (4.6)

Risk of contaminating a partner
Visit 1 249/101a) 18.6±25.4 0.0 100.0 127 (51.0)/22 (21.7)a) 71 (58.2) 3 (2.5)
Visit 2 172/71a) 23.4±31.2 0.0 100.0 78 (45.3)/18 (25.4)a) 51 (54.3) 8 (8.5)
Visit 3 145/69a) 17.4±28.3 0.0 100.0 80 (55.2)/15 (25.4)a) 42 (64.6) 4 (6.2)

Sexual enjoyment
Visit 1 249/101a) 38.0±29.8 0.0 100.0 127 (51.0)/23 (22.8)a) 31 (25.4) 10 (8.2)
Visit 2 172/71a) 31.2±29.4 0.0 100.0 79 (45.9)/18 (25.4)a) 32 (34.4) 7 (7.5)
Visit 3 145/69a) 33.8±29.2 0.0 100.0 80 (55.2)/15 (25.4)a) 20 (30.8) 4 (6.2)

Female sexual problem
Visit 1 38/4a) 26.3±28.5 0.0 100.0 19 (50.0)/1 (25.0)a) 8 (42.1) 1 (5.3)
Visit 2 27/2a) 25.0±35.5 0.0 100.0 11 (40.7)/1 (50.0)a) 9 (56.3) 2 (12.5)
Visit 3 24/5a) 16.7±23.6 0.0 66.7 14 (58.3)/2 (40.0)a) 6 (60.0) 0 (

SD, standard deviation; Visit 1, baseline; Visit 2, post-treatment 3 months; Visit 3, post-treatment 6 months. a)Response for 
patients who are sexually active at each time point (response 2, 3, 4 to item 48).
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Table 3. Scale description, multitrait scaling results, and reliability 

Variable No. of Item-own scale  Item-other scale Scaling Cronbach 
items correlation correlation error (%) alpha

Urinary symptom
Visit 1 7 0.41 to 0.73 –0.3 to 0.52 0 ( 0.83
Visit 2 0.38 to 0.67 –0.14 to 0.67 0 ( 0.82
Visit 3 0.59 to 0.70 –0.4 to 0.53 0 ( 0.86

Malaise
Visit 1 2 0.32 –0.22 to 0.47 7 (31.8) 0.44
Visit 2 0.21 –0.11 to 0.47 11 (50.0) 0.26
Visit 3 0.35 –0.21 to 0.5 3 (13.6) 0.37

Intravesical treatment
Visit 1 1 NA –0.13 to 0.46 NA NA
Visit 2 NA –0.06 to 0.47 NA NA
Visit 3 NA –0.2 to 0.56 NA NA

Future worries
Visit 1 4 0.57 to 0.81 –0.33 to 0.58 2 (4.5) 0.88
Visit 2 0.6 to 0.87 –0.25 to 0.59 0 ( 0.90
Visit 3 0.64 to 0.90 –0.17 to 0.51 0 ( 0.92

Bloating and flatulence
Visit 1 2 0.85 –0.11 to 0.52 0 ( 0.92
Visit 2 0.73 –0.22 to 0.41 0 ( 0.84
Visit 3 0.77 –0.33 to 0.39 0 ( 0.87

Sexual function
Visit 1 2 0.76 –0.27 to 0.71 0 ( 0.87
Visit 2 0.84 –0.12 to 0.72 0 ( 0.91
Visit 3 0.78 –0.34 to 0.67 0 ( 0.88

Male sexual problem
Visit 1 2 0.76 –0.29 to 0.64 0 ( 0.86
Visit 2 0.82 –0.03 to 0.41 0 ( 0.91
Visit 3 0.90 –0.32 to 0.72 0 ( 0.94

Sexual intimacy
Visit 1 1 NA –0.11 to 0.37 NA NA
Visit 2 NA 0.04 to 0.65 NA NA
Visit 3 NA –0.19 to 0.74 NA NA

Risk of contaminating a partner
Visit 1 1 NA 0.01 to 0.37 NA NA
Visit 2 NA 0.06 to 0.86 NA NA
Visit 3 NA 0.04 to 0.61 NA NA

Sexual enjoyment
Visit 1 1 NA –0.27 to 0.72 NA NA
Visit 2 NA –0.09 to 0.72 NA NA
Visit 3 NA –0.2 to 0.71 NA NA

Female sexual problem
Visit 1 1 NA –0.27 to 0.56 NA NA
Visit 2 NA –0.09 to 0.86 NA NA
Visit 3 NA –0.2 to 0.61 NA NA

Visit 1, baseline; Visit 2, post-treatment 3 months; Visit 3, post-treatment 6 months; NA, not available. 
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According to performance status  According to sex
Variable Karnofsky Karnofsky Karnofsky p-value Male Female p-value100 90 < 90
Urinary symptom

Visit 1 18.5 23.2 38.1 < 0.001 25.2 23.6 0.641
Visit 2 19.1 18.3 36.1 0.003 21.1 20.5 0.878
Visit 3 14.6 17.7 29.1 0.014 19.1 13.5 0.083

Malaise
Visit 1 11.5 8.6 21.6 0.005 13.4 18.0 0.140
Visit 2 5.9 9.1 20.2 < 0.001 7.5 15.4 0.007
Visit 3 5.3 9.0 14.7 0.022 7.7 11.1 0.262

Intravesical treatment
Visit 1 15.9 15.8 29.4 0.079 17.8 25.0 0.122
Visit 2 13.0 14.0 28.6 0.064 13.8 18.5 0.346
Visit 3 10.5 13.3 23.5 0.087 13.2 13.9 0.884

Future worries
Visit 1 37.2 34.4 47.5 0.151 38.3 50.0 0.009
Visit 2 30.8 31.3 42.9 0.180 30.7 36.1 0.266
Visit 3 29.8 30.0 40.2 0.289 30.5 35.1 0.407

Bloating and flatulence
Visit 1 12.1 7.5 12.7 0.262 12.5 19.7 0.063
Visit 2 8.0 6.1 16.7 0.107 7.9 17.3 0.012
Visit 3 7.8 10.0 4.9 0.566 8.4 12.5 0.316

Sexual function
Visit 1 23.0 25.2 6.9 0.034 25.4 7.8 < 0.001
Visit 2 20.7 15.5 11.9 0.277 21.8 3.2 < 0.001
Visit 3 23.1 15.7 NA < 0.001 20.7 7.2 0.011

Male sexual problem
Visit 1 32.8 40.0 56.4 0.071 - - -
Visit 2 32.9 29.8 60.0 0.046 - - -
Visit 3 25.4 38.5 74.2 < 0.001 - - -

Sexual intimacy
Visit 1 16.3 17.9 75.0 < 0.001 18.6 8.3 0.189
Visit 2 22.7 18.3 60.0 0.011 24.8 11.1 0.187
Visit 3 18.0 20.8 33.3 0.721 22.0 22.2 0.985

Risk of contaminating a partner
Visit 1 18.3 18.8 16.7 0.987 19.7 8.3 0.141
Visit 2 21.3 21.7 26.7 0.929 24.3 14.8 0.389
Visit 3 12.6 22.9 NA 0.284 18.5 11.1 0.475

Sexual enjoyment
Visit 1 37.9 41.9 16.7 0.296 40.9 11.1 0.001
Visit 2 27.9 28.3 40.0 0.629 34.1 3.7 0.003
Visit 3 36.9 33.3 NA 0.205 38.1 7.4 0.003

Female sexual problem
Visit 1 30.3 16.7 NA 0.577 - - -
Visit 2 38.1 NA NA 0.193 - - -
Visit 3 20.0 22.2 NA 0.913 - - -

Table 4. Known-group validity

Visit 1, baseline; Visit 2, post-treatment 3 months; Visit 3, post-treatment 6 months; NA, not available. 
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(84.7%) were male, while primary and recurrent tumors were
68.3% and 31.7%, respectively. After TURBT, 37.4% of patients
underwent intravesical treatment (bacillus Calmette-Guerin,
19.7%; chemotherapy, 17.7%). All 249 patients (100%) com-
pleted the first set of questionnaire; 172 (69.1%), the second;
and 145 (58.2%), the third. At the second and third visit, main
reason for not completing the questionnaires was administra-
tive failure (57 and 66 cases, respectively), while other reasons
included follow-up loss (nine and 20 cases, respectively), 
patient refusal (10 and 15 cases, respectively) and progression
to muscle-invasive BC (one and three cases, respectively). 

2. Compliance

Missing was generally low for non-sex related scales (< 2%,
except for 4.4% for intravesical treatment at first visits), sexual
function (highest with 10.4% at first visit), and male sexual
problem (highest with 9.0% at first visit) (Table 2). However,
missing rates were as high as around 50% for sexual intimacy,
risk of contaminating a partner scale, and sexual enjoyment
scale, which are instructed to be answered by those who have
been sexually active during the past 4 weeks, and female sex-
ual problem scale. When limited to those who reported at least
a little sexual activity (item 48) at the each time point, response
rate was around 75% (Table 2).

3. Multitrait scaling analysis 

The scale descriptive statistics are shown in Table 2. Among
all scales, male sexual problem showed highest mean score
(33.3 to 37.4), and malaise (8.3 to 14.1) and bloating and flatu-
lence symptom scales scores (9.1 to 13.6) showed lowest mean
scores. At baseline, the intravesical treatment scales which is
related to treatment side effects showed some floor effects as
expected (around 60% reported no problems at all) and few
ceiling effects were noted (< 2.5%).

Results from the multitrait scaling analyses are shown in

Table 3. For all the five scales except for the malaise scale, most
of the item-own scale correlations exceeded the 0.40 criterion
at the all three time points. In addition, most items correlated
higher with their own scale than with other scales at baseline
and follow-up, suggesting its item discriminate validity. In the
malaise scale, correlation was rather low (0.21 to 0.35) among
each item and suggesting the heterogeneity of the items in the
scale. Scaling error was generally low and not found in most
scales, except for the malaise scale (13.6% to 50.0%) at all three
time points and future worries scale at baseline (4.5%).

Internal consistency was good (Cronbach’s alpha " 0.70) for
all the five scales except for the malaise scale. However, for
the malaise scale, the alpha coefficients were < 0.70 level (0.26
to 0.44), suggesting heterogeneity of the items in the scale
(Table 3).

4. Known-group comparisons 

In analyses performed with KPS as the grouping variable,
there were significant differences in urinary symptoms,
malaise, sexual function, male sexual problems, and sexual 
intimacy at " two time points of the three time points, and
there was also marginally significant difference in intravesical
treatment at the all three time points (Table 4). Most scales and
items were similar between men and women, except that men
reported significantly more problems with sexual function and
sexual enjoyment than women at the all three time points
(Table 4).

5. Divergent validity

Most of the QLQ-NMIBC24 scales had low correlations 
(< 0.40) with the EORTC QLQ-C30 scales (Table 5), indicating
that the scales of this module are not conceptually overlapping
in contents with the QLQ-C30. Exception was malaise scale,
which showed correlations > 0.40 with most scales in the QLQ-
NMIBC24 and all scales in the QLQ-C30. The urinary symp-

Table 5. Divergent validity with EORTC QLQ-C30 scales at baseline

Variable Urinary Malaise Future Bloating and Sexual Male sexual 
symptom worries flatulence function problem

Physical function –0.38 –0.52 –0.24 –0.32 0.25 –0.16
Role function –0.34 –0.55 –0.27 –0.35 0.14 –0.19
Emotional function –0.36 –0.52 –0.48 –0.48 0.04 0.02
Cognitive function –0.40 –0.46 –0.33 –0.43 0.08 –0.11
Social function –0.35 –0.42 –0.39 –0.31 0.12 –0.09
Fatigue 0.40 0.60 0.43 0.49 –0.13 0.03
Nausea and vomiting 0.43 0.56 0.35 0.55 0.07 0.19
Pain 0.40 0.50 0.20 0.31 –0.13 0.22

EORTC, European Organization for Research and Treatment of Cancer.
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toms scale was moderately associated with nausea and vom-
iting scale (0.43), while the future worries scale showed a mod-
erate association with the emotional function (0.48) and fatigue
scale (0.43). Bloating and flatulence scale in the module had a
moderate association with emotional function (0.48), cognitive
function (0.43), fatigue (0.49), and nausea and vomiting scale
(0.55).

6. Responsiveness to change

Table 6 shows change in six scale scores and five single
items before and after treatment. A significant improvement
was noted in the urinary symptom scale (24.9 to 21.0 between
visits 1 and 2, p=0.051, and 21.0 to 18.2 between visits 2 and 3,
p=0.049). Future worries significantly declined between visits
1 and 2 (p=0.001), and the risk of contaminating a partner sig-
nificantly decreased between visits 2 and 3 (p=0.026). In addi-
tion, malaise symptoms showed an improving tendency
between visits 1 and 2 (p=0.070), while sexual function showed
a decreasing tendency between visits 1 and 2 (p=0.068). In con-
trast, no difference was observed among visits in the other two
scales (bloating and flatulence, male sexual problem) and five
single items (intravesical treatment, sexual intimacy, sexual
enjoyment, and female sexual problem).

Discussion

The current results demonstrate that the Korean version of
EORTC QLQ-NMIBC24 is a reliable and valid instrument for
measuring various QOL aspects for Korean NMIBC patients.

This is mainly attributable to the high discriminate validity
and good psychometric properties of the original question-
naire [8] as well as to a rigorous linguistic approach, consist-
ing of forward and backward translations, and consensus
meetings between researchers and translators. To our knowl-
edge, this is the first study that evaluated psychometric prop-
erties of the EORTC QLQ-NMIBC24 questionnaire in non-
English country.

High response rate for non-sexual scales, sexual function
scale, and male sexual problem scale indicate that items of
the questionnaire are easy to understand and acceptable to
Korean patients. Low response rate to sexual intimacy scale,
risk of contaminating a partner scale, and sexual enjoyment
scale reflects that many patients were not actively engaged
in sexual activity. This could be largely explained by the old
age of the BC patients but also reflect loss of sexual interest
and fear of contaminating partner after the BC diagnosis and
early survivorship period after treatment. It was difficult to
determine the true missing rate for those three sexual items,
because less than half of patients reported that they had been
sexually active during the study period. If limited to patients
who reported at least a little sexual activity (item 48) at the
each time point, completion rate was around 75% (Table 2).
Our finding is also consistent with the original European val-
idation study [8], in which around half of patients reported
at least a little sexual activity, and completion rates for the
sexual scales and items was > 75% if limited to those who
have any sexual activity. High missing rate of female sexual
problem scale is in line with our previous experience with
validation of Korean version of EORTC QLQ CX24 (cervical
cancer) module [12], which revealed relatively low compli-
ance with regard to sexuality-related scales (around 40% of
missing rates). 

Table 6. Responsiveness to change

Variable Visit 1 Visit 2 p-valuea) Visit 3 p-valueb)

Urinary symptom 24.9 21.0 0.051 18.2 0.049
Malaise 14.1 8.7 0.070 8.3 1.000
Intravesical treatment 18.9 14.6 0.107 13.3 0.893
Future worries 40.1 31.5 0.001 31.2 0.847
Bloating and flatulence 13.6 9.4 0.099 9.1 0.725
Sexual function 23.0 18.9 0.068 18.5 0.428
Male sexual problem 37.4 33.3 0.584 36.6 0.262
Sexual intimacy 17.6 23.5 0.439 22.1 0.666
Risk of contaminating a partner 18.6 23.4 1.000 17.4 0.026
Sexual enjoyment 38.0 31.2 0.118 33.8 0.709
Female sexual problem 26.3 25.0 0.598 16.7 0.397

Visit 1, baseline; Visit 2, post-treatment 3 months; Visit 3, post-treatment 6 months. a)Comparison between visit 1 and visit 2,
b)Comparison between visit 2 and visit 3.
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We found satisfactory item-own scale correlations (cor-
rected for overlap) in most items, and also found satisfactory
internal consistencies for the five scales (except the malaise
scale) with Cronbach’s alpha ranging from 0.82 to 0.94 (Table
2). Interestingly, we confirmed satisfactory internal consis-
tency in the bloating and flatulence scale (alpha coefficients
ranging from 0.84 to 0.92) at the all three time points, in con-
trast to the original study with alpha coefficients ranging
from 0.49 to 0.62 [8]. However, for the malaise scale, the
alpha coefficients were below the 0.70 level (0.26 to 0.44), sug-
gesting heterogeneity of the items in the scale (Table 3). Sim-
ilar to our finding, internal consistency of the malaise scale
in the original European study was low (0.57 at visit 1, 0.58
at visit 2, and 0.64 at visit 3). We also observed suboptimal
item discriminate validity for two items in the malaise scale
(item 38 and 39). For example, the item on fever (item 38) cor-
related more highly with bloating and flatulence scale than
with the feeling ill or unwell item (item 39) in its own scale.
Item on feeling ill or unwell (item 39) also correlated more
highly with other scales, such as urinary symptom, intraves-
ical treatment, future worries, and bloating and flatulence.
Very low mean score (floor effect) and non-specificity of the
symptom in this scale might be the reason for this finding.

Results from known-group comparisons were satisfactory
since they were in line with clinical implications. As expec-
ted, patients with different KPS had significantly different
scores in most scales and items both before and after treat-
ment. In addition, we confirmed similar scores in most scales
and items except for better sexual function and sexual enjoy-
ment in men than women, consistent with the original study
[8].

Results from the divergent validity with EORTC QLQ-C30
indicate that the QOL issues evaluated by the QLQ-
NMIBC24 are generally distinct from those assessed by the
more general QLQ-C30, although some of scales, specifically
the malaise scale, had correlations > 0.40 with the QLQ-C30.
Thus, we believe that the Korean version of QLQ-NMIBC24
can be usefully administered to Korean BC patients as an 
adjunctive of core module, EORTC QLQ-C30 to evaluate
their QOL.

We found a significant improvement between baseline and
post-TURBT visits in the urinary symptoms and also found
such tendency in the malaise symptoms. This finding may
be because BC can cause various urinary symptoms [13] and
urinary tract infection-like symptoms at diagnosis [14] but
such symptoms generally improve after TURBT. However,
urinary symptoms at post-TURBT visits (3 and 6 months) in
UK patients of the original manuscript [8] did not differ from
baseline, while malaise significantly deteriorated compared
to baseline. We think that higher proportions of patients 
undergoing intravesical treatment, which was frequently 
associated with various symptoms including urinary symp-

toms (urinary frequency, urgency, dysuria, etc.) and malaise-
like symptoms, in the original study (100% compared to
37.4% in our study population) might affect their findings,
although further studies in another patient cohorts are
needed to elucidate exact reasons of these inconsistent find-
ings in urinary symptoms and malaise. Meanwhile, future
worries significantly improved after treatment, reflecting 
improvement of well-known psychological distress after 
diagnosis of BC [15,16], consistent with an original study [8].
NMIBC patients are reported to have sexual dysfunction 
including sexual inactivity and fear about contaminating
partner with treatment agents [17]. Interestingly, risk of con-
taminating a partner gradually improved over time (between
visits 2 and 3), whereas sexual function showed a decreasing
tendency after treatment. No difference was observed in
other scales except aforementioned scales until 6 months,
similar to an original study [8], in which most scales and
items did not significantly change before and after treatment
except for three scales (malaise, future worries, and bloating
and flatulence).

We acknowledge that our study has potential limitations.
Follow-up rate was not optimal due to administrative failure
in three institutes (responsible for 74% and 63.5% of not com-
pleting the questionnaire at visits 2 and 3, respectively), fol-
low-up loss and patient refusal, which was attributable to
various reasons including outbreak of Middle East Respira-
tory Syndrome during about half of our study period (from
May 2015 to study end). However, because response rate was
high (> 95% for non-sexual scales) in patients given the ques-
tionnaire, this finding does not mean that the module is not
valid and difficult to understand. Despite possible limita-
tions, given that majority of BC patients are diagnosed with
NMIBC and no NMIBC-specific QOL questionnaire exists in
Korea, the Korean version of QLQ-NMIBC24 module would
be a useful tool to evaluate patient-reported outcomes in 
patients with NMIBC in clinical routine practice and in the
research setting.

Our results show that the Korean version of EORTC QLQ-
NMIBC24 questionnaire, with its adequate levels of reliabil-
ity and cross-cultural validity, is a useful instrument for
measuring various QOL aspects that can be self-adminis-
tered to Korean NMIBC patients. Further clinical studies in
Korean settings would be useful to provide robust data on
its psychometric properties. 
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