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Abstract

Introduction: The Wisconsin Stone Quality of Life (WISQOL) ques-
tionnaire has been recently developed to objectively assess quality 
of life (QOL) in patients with nephrolithiasis. However, a French 
version of the questionnaire was lacking. Therefore, the aim of the 
present study was to develop and validate the French version of 
this tool. 
Methods: The French version of the WISQOL (F-WISQOL) was 
developed in a multistep process involving primary translation, 
back-translation, and pilot testing among a group of patients 
(n=12). Nephrolithiasis patients from two tertiary care institutions 
were recruited into this study and completed the following ques-
tionnaires: the medical history form and either the WISQOL or 
F-WISQOL. Internal consistency was assessed using Cronbach’s 
α, and inter-domain associations were evaluated using Spearman’s 
rank correlation (r). One-way ANOVA was used to compare scores 
from the two groups (WISQOL and F-WISQOL). 
Results: A total of 210 patients were enrolled in this study: 68 in 
the WISQOL group and 148 in the F-WISQOL group. Internal 
consistency was high for all domains in both groups (F-WISQOL: 
0.924–0.970; WISQOL: 0.888–0.965). No statistically significant 
difference was found between the two groups’ scores. Inter-domain 
association, measured by Spearman correlation, was moderate to 
very strong between all the domains in the F-WISQOL. Values 
ranged from r=0.676–0.915, with acceptable correlation between 
D1, D2, and D3, but weaker correlation between D4 (vitality) and 
the three other domains (r=0.676–0.729).
Conclusions: In the present study, the French version of the 
WISQOL questionnaire was validated at two academic institutions. 

Introduction

With recurrence rates of up to 50% at five years post-symp-
tomatic kidney stone event, kidney stone disease is often a 
chronic medical condition that poses a significant burden on 
quality of life (QOL).1 Previous studies exploring the QOL 
of nephrolithiasis patients found pain and physical impair-
ment to be worse in this patient population compared to 
their healthy counterparts.2 Mental health symptoms, such 
as anxiety and depression, were also reported to be worse 
amongst recurrent nephrolithiasis patients during their inter-
crises intervals.3,4 The number of recurrent colic episodes 
significantly correlated with symptoms of anxiety (p=0.002) 
and depression (p< 0.001).3 While current guidelines recom-
mend treatment options based on stone-free rates, patients’ 
QOL is often not included as a primary endpoint.5 

In recent years, health-related quality of life (HRQOL) data 
has gained more attention from clinicians and researchers, 
as it has an important role in disease management. HRQOL 
scores are thought to provide critical information regarding 
patients’ expectations of their health state post-treatment, 
which may impact decision-making. This is particularly rel-
evant in the management of asymptomatic stones, where 
information about the patients’ expectations of HRQOL 
improvement could influence the choice between active 
management and surveillance.6 Consideration of HRQOL 
factors also provides vital information that allow for medical 
and nutritional therapies to be tailored to patients and their 
treatment goals. One such example in urologic oncology is 
the incorporation of the Bladder Utility Symptoms Scale in the 
management of patients with prostate and bladder cancers.7-9

Another example of a HRQOL questionnaire is the 
Ureteral Stent Symptom Questionnaire (USSQ) that was pre-
viously developed and validated to assess QOL in patients 
with ureteral stents.10 One of the shortcomings of the USSQ 
is that the majority of the items assessed HRQOL specific 
to patients with ureteral stents. The Wisconsin Stone-QOL 
(WISQOL) self-report questionnaire was developed in 2016 
to address this gap in the literature and clinical practice.11 
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Although general measures of QOL are important, they are 
often insufficient to gain a holistic and comprehensive under-
standing of the disease burden specifically experienced by 
nephrolithiasis patients. The WISQOL questionnaire’s object-
ive is to measure patients’ QOL in the context of their dis-
ease, as well as to promote and incorporate this new tool 
within current clinical management paradigms for nephro-
lithiasis. It has been previously established, through internal 
validity testing, that the WISQOL questionnaire successfully 
discriminates between patients on the basis of nephrolithia-
sis.6 Although the generalizability of this tool to patients of 
a broader geographical area has been previously assessed 
in Turkey, Spain, and Korea, the questionnaire had yet to be 
tailored to the French-speaking population in Canada and 
beyond.12-14 The purpose of this study was to develop the 
French version of the WISQOL (F-WISQOL) and evaluate its 
internal consistency and psychometric properties. 

Methods

Translation method and pilot testing 

The French version of the questionnaire (F-WISQOL) 
(Appendix available at cuaj.ca) was developed in a mul-
tistep process by two authors who are both bilingual with 
native level written and spoken French and English. Both 
authors were medical students with knowledge of medi-
cal jargon in both languages.15 The questionnaire was first 
translated from English to French by one of the authors (GST) 
and subsequently back-translated from French to English by 
another author (NGT). The back-translated version found 
to be consistent with the original WISQOL questionnaire, 
except for one question that was revised in the F-WISQOL. 
A final review of the latest version of the questionnaire was 
conducted by an endourologist (SA) to ensure the F-WISQOL 
was representative of the original version and that it did not 
include vocabulary that would be difficult for patients to 
understand. This second version of the F-WISQOL was then 
pilot tested among a group of 12 nephrolithiasis patients 
recruited in the outpatient clinic. All patients included in the 
pilot testing completed the second version of the F-WISQOL 
questionnaire in its entirety and did not raise any issues in 
understanding the meaning of any items. Some grammat-
ical and punctuation adjustments were made at that point. 
The revised third version was used for the validation of the 
F-WISQOL. Final correction of minor grammatical errors 
took place during the review of this manuscript.

Sample size calculation

In previous translation studies, the number of patients 
ranged from 5–87.12-14 A correlation sample size calculation 

was performed using the sample size calculators for design-
ing clinical research tool (UCSF Clinical & Translational 
Science Institute).16 The calculation yielded that recruiting 
a total of 194 patients would be sufficient using α (two-
tailed)=0.05, β=0.20, and r=0.20. The goal for the present 
study was to recruit at least 100 patients at each of the two 
tertiary care centers.

Study population 

Ethics board approval was obtained from both institutions 
and all patients were consented prior to enrolment. Adult 
males and females with a history of kidney stones and pro-
ficient in either English or French were approached for the 
study. Exclusion criteria included: illiteracy, inability to com-
municate in English or French, as well as severe mental 
or physical disability preventing informed consent and/or 
independent questionnaire completion. Patients with com-
mon urologic comorbidities, such as neurogenic bladder or 
benign prostatic hyperplasia, were not excluded from the 
study since they are at increased risk of developing nephro-
lithiasis.17,18 Both symptomatic and asymptomatic patients 
were recruited into the study. 

A total of 106 adult patients with nephrolithiasis were 
recruited from the outpatient stone clinic of the McGill 
University Health Centre (MUHC, Glen site), an academic 
tertiary care center affiliated with McGill University. At the 
MUHC, 115 patients were approached, making the enroll-
ment ratio 92.2%. Another 104 patients with nephrolithiasis 
were recruited from the Centre Hospitalier de l’Université de 
Montréal (CHUM), an academic tertiary care center affiliated 
with the University of Montreal. At the CHUM, 114 patients 
were approached, making the enrollment ratio 91.2%. Both 
centers provide universal outpatient and inpatient health 
coverage in their respective catchment areas to the greater 
Montreal area. Furthermore, both tertiary care centers pro-
vide the same types of surgeries to patients with nephro-
lithiasis. The recruitment period spanned from July 2018 to 
April 2019. 

Study design 

Enrolled patients were asked to complete either the WISQOL 
or F-WISQOL questionnaire based on their preference 
depending on whether they felt most comfortable with 
English or French, respectively. In addition, all patients were 
asked to fill a medical history form specifically developed 
for this study. The latter questionnaire was translated into 
French for those more comfortable in French. The WISQOL 
questionnaire is a 28-item, multidimensional question-
naire measuring morbidity in four domains specific to 
nephrolithiasis patients: social impact, emotional impact, 
disease impact, and impact on vitality.6 Each item in the 
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questionnaire is scored on a Likert-scale ranging from 1–5, 
with the maximum score being 140. A higher score in the 
WISQOL indicates a higher HRQOL. The French version 
of the WISQOL (F-WISQOL) was constructed in the same 
format. The WISQOL only refers to events or symptoms 
occurring in the past four weeks. The medical history form 
aimed to gather information about the patients’ primary 
occupation, medical and nephrolithiasis history, and current 
pharmacologic therapies. The questionnaires included short 
instructions and patients were encouraged to ask clarifying 
questions to the research assistant prior to beginning. Upon 
completion, patients were asked if they had any comments 
or suggestions regarding the WISQOL items.

The primary aim of this study was to develop and validate 
F-WISQOL. To achieve this, assessment of the internal con-
sistency within each domain and inter-domain was performed 
for the F-WISQOL questionnaire. The secondary outcome 
was to compare the internal consistency between the French 
(F-WISQOL) and the previously validated English version of 
the WISQOL questionnaire. Both primary and secondary out-
comes were assessed by means of statistical analyses. 

Statistical analysis was completed using IBM SPSS 
Statistics version 24.0 (IBM Corp., Chicago, IL, U.S.). For 
the purpose of the analyses, raw scores and totals were used. 
The level of significance was set at p<0.05. Consistency 
and reliability were assumed at values >0.70. Baseline 
demographics and clinical characteristics were compared 
between both groups (French and English). Student t-tests 
and Chi-squared analyses were used as appropriate. For the 
primary outcome, inter-domain associations were measured 
using Spearman’s rank correlation (r). Principal component 
analysis with Kaiser-Varimax rotation was done to identify 
the most important variables of the F-WISQOL and to group 
them into the most important components (domains). For 
the secondary outcome, internal consistency reliability was 
assessed using Cronbach’s α, comparing the two versions 
of the questionnaire across all domains. Readability was 
assessed using the Flesch-Kincaid test.19

Results

All patients enrolled (n=210) completed either the WISQOL 
or F-WISQOL questionnaire. At the MUHC, a total of 106 
participants were recruited. Of those, 36% (n=38) com-
pleted the French version of the questionnaire, while 64% 
(n=68) completed the English version of the questionnaire. 
At the CHUM, which cares for a predominantly franco-
phone population, 100% (n=104) of the recruited partici-
pants completed the F-WISQOL. Therefore, the French 
group was comprised of 142 patients, whereas 68 patients 
were in the English group. Both WISQOL and F-WISQOL 
groups were comparable except for two variables: there 
were significantly more women who took the WISQOL 

questionnaire than the F-WISQOL questionnaire (50% 
vs. 35%, p=0.032). In addition, there were significantly 
more patients with history of prior stone passage in the 
WISQOL group than in the F-WISQOL group (67.7% vs. 
50%, p=0.016) (Table 1).

On one-way analysis of variance (ANOVA), there were 
no significant differences in the WISQOL and F-WISQOL 
groups (Table 2). Cronbach’s α was used to assess the inter-
nal consistency within each domain of the WISQOL and 
F-WISQOL questionnaires (Table 3). Internal consistency 
was high for all domains for both questionnaires, ran-
ging from 0.89–0.97 for the WISQOL and 0.92–0.97 for 
the F-WISQOL (Table 3). Table 4 illustrates inter-domain 
association in the F-WISQOL, measured by Spearman cor-

Table 1. Demographic and clinical characteristics

WISQOL 
n=68

F-WISQOL 
n=142

Statistics

Mean age (years) 56.0±13.1 53.2±14.0 t(208)=1.401, 
p=0.163

Age range (years) 21.0±84.1 18.9±79.6 N/A

Age of onset (years) 38.7±17.1 39.2±15.3 t(186)=0.226, 
p=0.822

Female 34 (50.0%) 49 (34.5%) X2(1)=4.617, 
p=0.032

BMI 27.0±5.7 27.9±5.7 t(177)=0.988, 
p=0.324

Number of comorbidities 1.3±1.9 1.5±1.5 t(205)=0.631, 
p=0.529

History of prior surgery 38 (55.9%) 91(64.1%) X2(1)=1.306, 
p=0.253

History of prior stone 
passage

46(67.6%) 71 (50.0%) X2(1)=5.804, 
p=0.016

Currently has stones 31 (45.6%) 61 (43.0%) X2(3)=3.063, 
p=0.382

Currently has stone 
related symptoms

22 (32.4%) 42 (29.6%) X2(3)=1.452, 
p=0.693

BMI: body mass index; F: French; WISQOL: Wisconsin Stone Quality of Life.

Table 2. Comparison of standardized total scores and 
domain sub-scores for WISQOL

WISQOL F-WISQOL Statistics – 
ANOVA

Domains Mean ± SD Mean ± SD
Social impact 82.6±22.8 76.5±28 F(1,196)=2.35, 

p=0.13

Emotional impact 74.6±28.9 68.1±29 F(1,196)=2.16, 
p=0.14

Disease impact 72.7±25.9 69.3±27.6 F(1,196)=0.70, 
p=0.40

Impact on vitality 65.8±31.2 64.4±34.1 F(1,196) 0.08, 
p=0.78

Total standardized 
score 

75.9±22.4 71.5±25.0 F(1,196)=1.40, 
p=0.24

F: French; SD: standard deviation; WISQOL: Wisconsin Stone Quality of Life.
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relation. Moderate to very strong associations were found 
between all the domains. Values ranged from r=0.68–0.91, 
with acceptable correlation between D1, D2, and D3, but 
weaker correlation between D4 (vitality) and the three other 
domains (r=0.68–0.73).

Principal components analysis generated Eigenvalues 
indicating that four factors (domains) accounted for near-
ly 70% of cumulative variability, which is consistent with 
the number identified in the original development of the 
WISQOL. After Kaiser-Varimax rotation, none of the 28 items 
of the F-WISQOL loaded <0.30 on a factor, and exploratory 
factor analysis revealed individual items had high commun-
alities ranging from 0.48–0.87 for all 28 items (mean 0.73; 
median 0.72). Flesch-Kincaid score was of 10, indicating the 
F-WISQOL’s readability is at tenth-grade level

Discussion

Kidney stone disease is a chronic condition that significantly 
affect patients’ HRQOL. Patients with recurrent nephrolith-
iasis report depression, lower general health scores, and 
increased bodily pain.20,21 Although previous studies have 
assessed QOL in kidney stone patients using general physical 
and mental health questionnaires, a gap remained in the 
literature for a disease-specific assessment tool. The WISQOL 
was created in response to this call. In this study, the French 
version of the validated WISQOL (F-WISQOL) self-reported 
questionnaire was developed and validated to accommodate 
the needs of French-speaking patient populations. 

The results of this study demonstrate that the F-WISQOL 
is a valid assessment tool for the evaluation of nephrolith-
iasis patients’ symptoms. Statistical analyses yielded no 
categorical differences between responses on the WISQOL 
and F-WISQOL versions. With all patients being from simi-
lar backgrounds and institutions, our data suggest that the 
instruments performed the same. 

Cronbach’s alpha was high across all domains in the French 
version (a= 0.97), suggesting that the items are highly cor-
related. Similar results were found with the original English 
version (WISQOL), suggesting high internal consistency of 

the translated (F-WISQOL) version.11 Although coefficients 
greater than 0.95 can be suggestive of redundancy, explora-
tory factor analysis demonstrated high communalities across 
all items, suggesting that there are no items that stand out as 
being irrelevant or unnecessary to the questionnaire.

Inter-domain reliability analysis showed strong correla-
tions between all four of the domains comprised in the 
F-WISQOL. This is indicative of the ability of the differ-
ent domains to capture HRQOL effects in a population of 
nephrolithiasis patients. These findings are in accordance 
with the results of the original WISQOL study and the more 
recent Turkish validity study.11,12 A moderate correlation was 
found between the vitality domain and D2 and D3, which 
was also reported in the original WISQOL paper. However, 
it remains uncertain why this latter correlation is not as 
strong as the others.11 This association is interesting, as it 
could suggest patients with lower HRQOL in the context of 
nephrolithiasis also tend to experience higher levels of stress. 

Limitations

This study is not without limitations. Due to lack of finan-
cial support for this project, two independent professional 
translators were not used to translate the original WISQOL 
to the F-WISQOL. Instead, two medical students with native 
level written and spoken French and English languages 
translated the original WISQOL to F-WISQOL. While the 
translation process deviated from the currently accepted 
guidelines, the advantage of using healthcare professionals 
for the translation process includes their understanding of 
medical jargon in both French and English. Thus, the final 
revised version of the F-WISQOL presented in this article 
represents a comprehensible and user-friendly questionnaire. 
For logistical reasons, followup questionnaires could not 
be sent out to patients, which made a test-retest reliabil-
ity analysis impossible. Convergent reliability was also not 
assessed because our methodology did not include the com-
pletion of a separate questionnaire evaluating general health 
domains. Nevertheless, in the present study, the F-WISQOL 

Table 3. Internal Consistency of WISQOL French and 
English versions (Cronbach’s α)

                  Internal consistency – Cronbach’s α 

WISQOL  F-WISQOL
Domains

Social impact 0.914 0.924

Emotional impact 0.956 0.940

Disease impact 0.915 0.924

Impact on vitality 0.888 0.925

All domains 0.966 0.970
F: French; WISQOL: Wisconsin Stone Quality of Life.

Table 4. Inter-domain associations of the F-WISQOL 
questionnaire (Spearman correlation)

Domains D1 D2 D3 D4
Social impact D1 r

p
–
–

Emotional impact D2 r
p

0.816
p<0.001

Disease impact D3 r
p

0.775
p<0.001

0.752
p<0.001

Impact on vitality D4 r
p

0.676
p<0.001

0.678
p<0.001

0.729
p=0.001

All domains r
p

0.906
p<0.001

0.910
p<0.001

0.915
p<0.001

0.822
p<0.001

F: French; WISQOL: Wisconsin Stone Quality of Life.
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was developed and validated in two tertiary care university 
hospitals in Canada. 

Conclusions

This multicenter study demonstrated that the French ver-
sion of the WISQOL (F-WISQOL) is a reliable instrument 
that can be used in clinical settings to evaluate the QOL 
in French-speaking patients with kidney stones. The items 
appear to measure the same underlying construct as the 
original English version. Further use of the questionnaire 
in clinical practice will help identify clinically relevant dif-
ferences between patients and for individual patients when 
there are changes in their stone disease and/or symptom 
status over time.
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