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Abstract
Background Lower urinary tract symptoms (LUTS) are common in pediatric patients and significantly affect 
children’s well-being and family-related quality of life. However, no validated Chinese assessment tool for LUTS 
exists. This study aimed to develop and validate a Chinese version of the International Consultation on Incontinence 
Questionnaire-Pediatric Lower Urinary Tract Symptoms (ICIQ-CLUTS).

Methods The ICIQ-CLUTS was translated following the Beaton cross-cultural adaptation guidelines. A total of 192 
children with and without LUTS and their parents were enrolled between June and October 2024. Psychometric 
evaluation was performed using multiple approaches. Reliability was assessed using Cronbach’s alpha coefficient for 
internal consistency. Validity was assessed by expert content review and exploratory factor analysis. Clinical diagnoses 
were made using standardized assessment protocols including medical history, physical examination, and laboratory 
tests (urinalysis and uroflowmetry) based on the International Children’s Continence Society (ICCS) criteria. Using 
these clinical diagnoses as the reference standard, the diagnostic accuracy was evaluated using receiver operating 
characteristic (ROC) curve analysis.

Results The study included 192 participants (70.8% male) divided into two age groups: 5–9 years (n = 139) and 
10–14 years (n = 53). The Chinese ICIQ-CLUTS showed acceptable internal consistency (Cronbach’s alpha = 0.718 for 
children’s version; 0.706 for parents’ version) and distinct factor structure. The diagnoses encompassed various LUTS 
manifestations including monosymptomatic nocturnal enuresis (MNE), non-monosymptomatic nocturnal enuresis 
(NMNE), and overactive bladder (OAB). Both versions exhibited high diagnostic accuracy (AUC = 0.948 for children’s 
version; 0.933 for parents’ version), with superior performance observed in the 10-14-year age group (AUC = 0.963 and 
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Introduction
LUTS encompass a spectrum of disorders that manifest 
at any stage of urination due to anatomical and/or func-
tional changes in the urinary system [1]. It represents a 
common reason for pediatric urology consultations, 
accounting for up to 40% of outpatient consultations [2]. 
The clinical manifestations of LUTS include increased 
voiding frequency, urgency, daytime urinary inconti-
nence, and nocturnal enuresis. Epidemiological stud-
ies have reported varying prevalence rates for individual 
LUTS manifestations, ranging from 3.1 to 75% depend-
ing on the specific symptom and study population [3–5]. 
LUTS significantly impact both physical and psychologi-
cal well-being of children and adolescents [6, 7]. 

The International Children’s Continence Society 
(ICCS) standardized the terminology for pediatric lower 
urinary tract dysfunction in 2016, advocating for multi-
modal assessment approaches using minimally invasive 
diagnostic procedures [8, 9]. The European Associa-
tion of Urology-European Society for Pediatric Urology 
(EAU-ESPU) also recommends the use of standardized, 
validated questionnaires for symptom assessment [10, 
11]. These standardized assessment tools have become 
increasingly important for initial diagnosis, symptom 
quantification, and treatment monitoring [12]. 

Several validated assessment tools have been devel-
oped and widely used in clinical practice, including the 
Dysfunctional Voiding Symptom Survey (DVSS), the 
Dysfunctional Voiding and Incontinence Scoring System 
(DVISS), and the Incontinence Symptom Index-Pediatric 
(ISI-P) [13–15]. While these instruments have contrib-
uted significantly to LUTS evaluation, certain limitations 
regarding age-specific applicability and population-spe-
cific adaptations have been identified [16].

The International Consultation on Incontinence Ques-
tionnaire for Children with Lower Urinary Tract Symp-
toms (ICIQ-CLUTS), developed by ICCS in 2010 [17], 
has been widely recognized as a comprehensive assess-
ment tool for children aged 5–18 years. This non-invasive 
self-reporting tool allows both parent and child partici-
pation, and stands out for its alignment with ICCS guide-
lines, broad coverage of LUTS symptoms, and its design 
to minimize literacy and judgment reliability issues [2]. 
The ICIQ-CLUTS is currently available in English, Ital-
ian, and German [8], clinical studies have demonstrated 
its good correlation with clinical impressions and robust 

reliability in pediatric LUTS assessment [11]. How-
ever, despite China’s large pediatric population and the 
increasing recognition of LUTS in clinical practice, a vali-
dated Chinese version of ICIQ-CLUTS is not yet avail-
able, limiting its application in Chinese-speaking regions 
and hindering standardized assessment in both clinical 
practice and research settings.

This study aims to develop and validate a Chinese ver-
sion of the ICIQ-CLUTS through translation, cross-
cultural adaptation, and comprehensive psychometric 
evaluation.

Materials and methods
Study design
This cross-cultural adaptation and validation study was 
conducted at Shenzhen Children’s Hospital, a tertiary 
pediatric center in Southern China. The study followed 
both the COSMIN (Consensus-based Standards for the 
selection of health Measurement Instruments) [18] and 
the principles of the Declaration of Helsinki. The proto-
col was approved by the Ethics Committee of Shenzhen 
Children’s Hospital, Guangdong, China (approval num-
ber: 202317002, date: January 5, 2024). Written permis-
sion for cross-cultural adaptation was obtained from the 
original authors prior to the study.

Participants
Using convenience sampling, children aged between 
5 and 18 years and their parents were recruited from 
the Pediatric Urology Outpatient Clinic and Pediatric 
Nephrology Specialty Outpatient Clinic of Shenzhen 
Children’s Hospital (SCH), a tertiary pediatric hospital 
in Guangdong Province, China. These Outpatient clin-
ics specialize in the diagnosis and management of pedi-
atric LUTS. Sample size estimation, based on at least 10 
respondents per item for factor analysis [19], required 
a minimum of 150 child-parent pairs for the 12-item 
ICIQ-CLUTS.

The inclusion criteria for children were: (a) being aged 
between 5 and 18 years, (b) having or not having LUTS. 
Children were excluded if they were: (a) postoperative 
urological patients, (b) patients with uncontrolled diabe-
tes, or (c) patients with anatomical or neurological dis-
orders. Asymptomatic controls (children without LUTS) 
were recruited from the same specialty Outpatient clin-
ics for conditions unrelated to voiding dysfunction. 

0.960, respectively). The optimal cut-off points were 13.5 for both versions, with sensitivity of 0.90 and specificity of 
0.86 for the children’s version, and sensitivity of 0.89 and specificity of 0.85 for the parents’ version.

Conclusion The Chinese version of ICIQ-CLUTS shows good psychometric properties and diagnostic accuracy, 
making it a useful screening tool for pediatric LUTS in Chinese-speaking populations.

Keywords LUTS, Pediatrics, Psychometrics, ICIQ-CLUTS, Chinese validation
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Eligibility required: (1) physician-confirmed absence of 
LUTS through clinical assessment, (2) parental report 
of no urinary symptoms in the past six months, and (3) 
no documented voiding disorders in electronic health 
records.

As the original ICIQ-CLUTS consists of both child and 
parent versions, participation of parents was essential for 
questionnaire validation. For parents, the inclusion crite-
ria were: (a) being the legal guardian living with the child, 
(b) being able to understand and complete the question-
naire independently, and (c) being willing to participate 
in the study. Parents who met the inclusion criteria were 
excluded if they could not provide accurate information 
about their child’s daily symptoms.

Measures
Original questionnaire: The ICIQ-CLUTS consists of 12 
questions: items 1 and 2 (age and gender), item 3 (uri-
nary tract infection), and items 4 to 12, each scored from 
0 to 4. The total score ranges from 9 to 36, with answers 
based on experiences over the past four weeks. Higher 
scores indicate more severe LUTS in children. The ICIQ-
CLUTS prioritizes detection of any clinically significant 
LUTS (symptomatic vs. asymptomatic distinction) rather 
than subtype differentiation, aligning with its primary 
care screening purpose.

Medical diagnosis: All children underwent standard-
ized clinical assessment by pediatricians, including medi-
cal history, physical examination, and relevant laboratory 
tests (urinalysis, uroflowmetry, etc.). The diagnoses were 
made based on the standardization document of the 
International Children’s Continence Society (ICCS) [8]. 
Common diagnoses included monosymptomatic noctur-
nal enuresis (MNE), non-monosymptomatic nocturnal 
enuresis (NMNE), and overactive bladder (OAB).

Translation and cultural adaptation
The translation and cultural adaptation process followed 
Beaton et al.‘s [20] standardized guidelines (Fig.  1). The 
process consisted of five Phases:

Phase I (Forward Translation): Two independent for-
ward translations (T1 and T2) were performed by native 
Chinese speakers with professional English proficiency.

Phase II (Synthesis): The two translations (T1 and T2) 
were compared and synthesized through discussion and 
consensus between the translators, producing a unified 
Chinese version (T-12).

Phase III (Back Translation): Two native English speak-
ers with advanced Chinese proficiency, blinded to the 
original questionnaire, independently translated T-12 
back into English (BT1 and BT2).

Phase IV (Expert Committee Review): A multidisci-
plinary committee was established, consisting of pedi-
atric urology nurse specialists, all translators involved 

in the previous stages, methodologists, and linguistic 
experts. The committee performed cross-cultural adapta-
tion by evaluating semantic, idiomatic, experiential, and 
conceptual equivalence between the original, Chinese, 
and back-translated versions. All discrepancies were 
documented and resolved through structured consensus 
meetings. The original authors reviewed both the syn-
thesized Chinese version (T-12) and its back-translations 
(BT1 and BT2).

Phase V (Pre-testing): Pre-testing was conducted with 
30 children and their parents, who were invited to com-
plete the questionnaire and provide feedback to identify 
potential ambiguities. Following the feedback analysis, 
the final simplified Chinese version was established for 
psychometric evaluation.

Data collection
Data collection was conducted using paper-based ques-
tionnaires from June to October 2024, with participant 
eligibility confirmed through direct interaction and 
medical record review. Prior to data collection, written 
informed consent was obtained from all parents. For chil-
dren, written informed consent was obtained from chil-
dren older than 8 years, while for children aged 8 years 
or younger, verbal assent was obtained from the children 
themselves with written informed consent provided by 
their parents. During data collection, children and par-
ents completed the questionnaires independently. A 
standardized protocol was implemented for young par-
ticipants to ensure the quality of responses. The sup-
port framework encompassed providing sufficient time 
for recall, with appropriate breaks offered when children 
exhibited decreased attention. Moreover, when children 
encountered difficulties understanding specific items, 
age-appropriate examples, illustrations, and analogies 
were provided without suggesting answers. Trained 
research assistants were present throughout the pro-
cess to ensure that both children and parents could par-
ticipate simultaneously and complete the questionnaires 
independently. This approach was implemented to over-
come potential literacy barriers while maintaining the 
standardization of the assessment process. Completed 
questionnaires were reviewed for completeness, typically 
taking about 5 to 10 min per participant.

Statistical analysis
Statistical analyses were performed using SPSS® version 
27.0 and Microsoft® Excel®. Statistical significance was 
defined at p < 0.05. Descriptive statistics were used to 
summarize participant characteristics, with means and 
standard deviations for continuous variables and fre-
quencies and percentages for categorical variables. The 
Kolmogorov-Smirnov test was used to assess the normal-
ity of data distribution.
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Reliability analysis included internal consistency 
assessed by Cronbach’s alpha (α > 0.70) and parent-child 
agreement evaluated using Spearman’s rank correlation 
coefficient (SRCC) for both total scores and individual 

items [21–23]. Content validity was evaluated by an 
expert panel using a 5-point Likert scale, with item-level 
content validity index I-CVI ≥ 0.78 and scale-level con-
tent validity index S-CVI ≥ 0.90 indicating good content 

Fig. 1 Translation and backtranslation ICIQ-CLUTS
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validity [24]. Structural validity was examined through 
exploratory factor analysis (EFA) using principal axis fac-
toring with direct oblimin rotation. Factors were retained 
based on eigenvalues > 1.0 and explained variance > 10%. 
The Kaiser-Meyer-Olkin (KMO) measure (acceptable 
range: 0.7-1.0) and Bartlett’s test of sphericity (p<0.001) 
were used to verify sampling adequacy [25]. Using the 
medical diagnosis of LUTS as a reference for positive 
cases, through receiver operating characteristic (ROC) 
curves and area under the curve (AUC) values to evalu-
ate the questionnaire’s ability to distinguish symptomatic 
from asymptomatic children. Additionally, sensitivity, 
specificity, and likelihood ratios were calculated from the 
ROC analysis [26].

Results
Participant characteristics
A total of 192 participants were enrolled, divided into 
two age groups: 139 children aged 5–9 years, and 53 chil-
dren aged 10–14 years. The median age was 7 years in the 
younger group and 10 years in the older group. The over-
all sample included 70.8% males and 29.2% females. All 
participants completed the questionnaires without miss-
ing data. Clinical assessments identified 93 children with 
LUTS, with NMNE and OAB being the most common 
diagnosis. Questionnaire scores varied slightly between 
age groups and respondent types, with detailed statistics 
provided in Table 1.

Internal consistency
The ICIQ-CLUTS showed acceptable internal con-
sistency for both child (α = 0.718) and parent versions 
(α = 0.706). The reliability remained stable across age 

groups, with slightly higher coefficients in the older 
group (10–14 years) (Table 2).

Correlation analysis of children and parents
SRCC analysis revealed significant associations between 
children’s and parents’ responses to questionnaire items. 
Table 3 presents the correlation coefficients across differ-
ent age groups, ranging from 0.661 to 0.954, with Item 
4 demonstrating the strongest parent-child agreement 
(ρ = 0.954).

Content validity
Content validity indices for the Chinese version of the 
ICIQ-CLUTS demonstrated high values, with I-CVI 
ranging from 0.85 to 1.00 for children and S-CVI at 0.99, 
and for parents, both I-CVI and S-CVI achieved a perfect 
score of 1.00.

Factor analysis
Exploratory factor analysis (EFA) was conducted using 
principal axis factoring with direct oblimin rotation. 
Sampling adequacy was confirmed by KMO values of 
0.750 for the child version and 0.731 for the parent ver-
sion, with Bartlett’s tests (p < 0.001) supporting the 
appropriateness of factor analysis.

The child version revealed a three-factor structure, 
explaining 63.05% of the total variance, with items clus-
tering into distinct factors. In contrast, the parent version 
exhibited a four-factor structure, accounting for 74.34% 
of the variance, with some items loading independently. 
Detailed factor loadings and variance explained are pre-
sented in Table 4.

Diagnostic accuracy
ROC curve analysis demonstrated high diagnostic accu-
racy for both versions of the Chinese ICIQ-CLUTS. The 
child version achieved an AUC of 0.948 (95% CI: 0.917–
0.978) and the parent version an AUC of 0.933 (95% CI: 
0.899–0.966), with an identical optimal cut-off point of 

Table 1 Demographic and clinical characteristics of study 
participants
Age Group 5-9Years 

(n = 139)
10–14 Years 
(n = 53)

Total 
(n = 192)

Age (years) 7.0 (5.0–9.0) 10.0 (10.0–14.0) 7.5 
(6.0–10.0)

Sex, n (%)
Male 101 (72.7) 35 (66.0) 136(70.8)
Female 38 (27.3) 18 (34.0) 56(29.2)
Clinical Features
LUTS diagnostic, n (%) 71 (76.3) 22 (23.7) 93(48.4)
Abbreviations: Data presented as n (%) or median (IQR)

Note: Distribution analysis showed slight right-skewness for both age (0.569) 
and total scores (0.425), SE = 0.175

Table 2 Comprehensive reliability analysis of the scale
Group Cronbach’s Alpha (Child) Cronbach’s Alpha (Parents)
Total 0.718 0.706
Ages 5–9 0.676 0.692
Ages 10–14 0.709 0.741

Table 3 Spearman rank correlation coefficients between child 
and parent versions
Item 5–9 Years (n = 139) 10–14 Years 

(n = 53)
Total 
Sample 
(N = 192)

4 0.957** 0.951** 0.954**
5 0.849** 0.900** 0.859**
6 0.913** 0.947** 0.924**
7 0.861** 0.914** 0.881**
8 0.852** 0.834** 0.846**
9 0.814** 0.824** 0.816**
10 0.866** 0.889** 0.870**
11 0.845** 0.737** 0.822**
12 0.643** 0.662** 0.661**
Abbreviations: ** indicates significance at the 0.01 level (two-tailed)0.3.4 Validity
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13.5 for both versions. Sensitivities and specificities were 
0.90 and 0.86 for the child version, and 0.89 and 0.85 
for the parent version, respectively. Subgroup analysis 
showed slightly higher AUC values in the 10-14-year age 
group compared with the 5-9-year group for both ver-
sions. Detailed diagnostic performance metrics, includ-
ing likelihood ratios and Youden index, are provided in 
Table 5.

Group comparison analyses
The LUTS group demonstrated significantly elevated 
scores compared to non-LUTS controls in both child 
(r = 0.39) and parent reports (r = 0.36), with detailed dis-
crimination parameters in Supplementary Table S2.

Diagnostic subgroup analysis revealed the MNE 
group scored markedly lower than NMNE/OAB sub-
groups (p < 0.001), while NMNE and OAB showed 
comparable severity levels (p > 0.78). Parent-child con-
cordance remained strong across all diagnostic categories 
(ICC = 0.85–0.92), consistent with our primary reliability 
findings (Supplementary Table S1).

Discussion
This study completed the cross-cultural adaptation and 
validation of the ICIQ-CLUTS in China. The results 
demonstrate that the Chinese version of ICIQ-CLUTS is 
a valid and reliable instrument for assessing lower urinary 
tract symptoms in children aged 5–14, maintaining excel-
lent psychometric properties comparable to the original 
version while exhibiting unique cultural characteristics.

Regarding reliability, both versions showed acceptable 
internal consistency. Both the children’s version (Cron-
bach’s α = 0.718) and parent’s version (α = 0.706) exceeded 
the acceptable threshold of 0.7, comparable to the origi-
nal validation study [17] (children’s α = 0.719, parent’s 
α = 0.690) and Turkish version [27] (children’s α = 0.709, 
parent’s α = 0.710). This cross-cultural consistency con-
firms the robustness of ICIQ-CLUTS as an assessment 
tool.

Factor analysis revealed different structural patterns 
between versions. The child version showed a three-fac-
tor structure aligned with the original version, suggesting 
cross-cultural consistency. The parent version yielded a 
four-factor structure, explaining 74.34% of the total vari-
ance. The additional factor (bowel-related) in the parent 
version may reflect different assessment perspectives: 
children typically report immediate physical sensations 

Table 4 Principal factor of ICIQ-CLUTS parent and child versions
Item/Factor Parents version Child version

F1 F2 F3 F4 F1 F2 F3
10 0.891 - - - 0.806 - -
4 0.806 - - - 0.591 - -
5 0.766 - - - 0.728 - -
8 0.468 - - - 0.517 - -
6 - -0.882 - - - -0.813 -
11 - -0.776 - - - -0.585 -
7 - -0.671 - - - -0.672 -
9 - - 0.918 - - - 0.799
12 - - - - 0.958 - -
Eigenvalue 3.166 1.346 1.158 1.020 3.277 1.288 1.109
Variance explained (%) 35.175 14.951 12.869 11.332 31.114 9.582 7.192
Cumulative variance (%) 35.175 50.126 62.995 74.327 36.412 50.728 63.049
Abbreviations: Factor loadings < 0.40 are suppressed and shown as “-” for clarity

Table 5 Diagnostic performance of ICIQ-CLUTS child and parent versions
Version/Age Group n Cut-off Sen Spe LR+ LR- YI AUC (95% CI)
Child Version
5–9 years 71 14.50 0.85 0.88 7.16 0.18 0.73 0.942 (0.906–0.979)
10–14 years 22 13.50 0.91 0.94 13.98 0.10 0.84 0.963 (0.907-1.000)
Total 93 13.50 0.90 0.86 6.48 0.10 0.77 0.948 (0.917–0.978)
Parent Version
5–9 years 71 13.50 0.89 0.81 4.64 0.14 0.70 0.922 (0.880–0.964)
10–14 years 22 13.50 0.91 0.94 13.98 0.10 0.84 0.960 (0.907-1.000)
Total 93 13.50 0.89 0.85 5.87 0.13 0.74 0.933 (0.899–0.966)
Abbreviations: AUC, area under the curve; CI, confidence interval; LR+, positive likelihood ratio; LR-, negative likelihood ratio; ROC, receiver operating characteristic; 
YI, Youden index
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(urgency and frequency), while parents observe both uri-
nation and defecation patterns over time. These comple-
mentary perspectives could enhance the comprehensive 
assessment of lower urinary tract symptoms.

Diagnostic accuracy analysis revealed high AUC val-
ues (children’s version = 0.948, parent’s version = 0.933), 
comparable to the Spanish version [28] (AUC > 0.95) 
and higher than the original study [17] (children’s 
AUC = 0.890, parent’s AUC = 0.900). The optimal cut-off 
values in our study were lower than those reported in the 
Spanish [28] and Turkish versions [27], but closer to the 
original version, potentially reflecting cultural differences 
in symptom reporting. The 10–14 age group showed 
higher diagnostic accuracy (AUC > 0.96) and better child-
parent agreement, consistent with the Turkish study 
findings. Additionally, younger children demonstrated 
satisfactory questionnaire completion when provided 
with structured guidance, extending the tool’s applicabil-
ity beyond previous studies.

The questionnaire demonstrated moderate effect 
sizes (r = 0.36–0.39) in distinguishing LUTS/non-LUTS 
groups, fulfilling its core function as a sensitive screening 
tool for initial clinical triage. This stepped design priori-
tizes detecting significant symptoms over subtype classi-
fication, reserving precise differentiation for subsequent 
specialist assessment.

Exploratory subgroup analysis revealed two contextual 
findings: (1) MNE cases showed attenuated symptom 
profiles consistent with their clinical definition, though 
this observation requires confirmation in larger samples; 
(2) The NMNE-OAB symptom overlap mirrors current 
continuum models of bladder dysfunction [29], with 63% 
of our cohort exhibiting combined day-night symptoms 
- a pattern aligning with European epidemiological data 
[30]. These secondary results should be interpreted as 
hypothesis-generating given the study’s validation focus.

Analysis of child-parent consistency showed correla-
tion coefficients ranging from 0.661 to 0.954, compared to 
the original study’s ICC of 0.848. This consistency might 
reflect both the standardized testing environment and 
the close family interactions common in Chinese house-
holds. The findings suggest two practical applications: 
the reliability of both child and parent reports provides 
flexibility in symptom assessment, while the effectiveness 
of structured support during questionnaire completion 
offers a framework for clinical implementation.

During the questionnaire administration to 192 partici-
pants, we observed that while children could accurately 
state their current age, many had difficulty providing 
their exact date of birth. Although this limitation did 
not compromise the questionnaire’s validity and reli-
ability due to research assistants’ timely data verification, 
this observation suggests that future pediatric assess-
ment tools should consider simplifying demographic 

information collection, particularly for chronological 
data that children may find challenging to recall.

Limitations
Several limitations warrant attention in this study. 
Resource and time constraints prevented the comple-
tion of test-retest reliability assessment. While structured 
support enhanced data collection, these optimized test-
ing conditions may not represent routine clinical prac-
tice. The study’s age range (5–14 years), restricted by 
Chinese pediatric department policies, fell short of the 
intended 5–18 years target population, limiting result 
generalizability to adolescents. Furthermore, the signifi-
cantly lower scores in the MNE subgroup (n = 4) should 
be interpreted with caution due to insufficient statisti-
cal power, necessitating validation in larger cohorts. The 
sample’s uneven distribution in gender and age groups 
also affects result representativeness. Future research 
should focus on validating the questionnaire’s test-retest 
reliability, expanding validation to diverse clinical set-
tings with larger and demographically balanced samples, 
and conducting comparative studies to better under-
stand the influence of cultural factors on questionnaire 
performance.

Conclusion
In conclusion, following standardized translation proce-
dures and comprehensive validation, the Chinese version 
of the ICIQ-CLUTS has demonstrated acceptable struc-
tural validity, as well as satisfactory internal consistency 
in Chinese children aged 5–14 years, supporting both 
clinical screening and research applications in the Chi-
nese healthcare context.
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