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Introduction. The objective of this study was to cross-culturally adapt and validate ICS male SF questionnaire to Serbian language.
Materials and Methods. This study included 91 male patients with lower urinary tract symptoms and 24 men with similar age
and with confirmed absence of LUTS. ICS male SF questionnaire was translated from English to Serbian language and then
back-translated to English. Results. Internal consistency was high in both dimensions, voiding (Cronbach’s alpha = 0.916) and
incontinence (Cronbach’s alpha = 0.763). Comparison of the average scores between patients and controls revealed significant
differences in both dimensions: voiding (med = 8 versusmed = 0;𝑃 < 0.001) and incontinence (med = 3 versusmed = 0;𝑃 < 0.001).
Interclass correlation revealed high testretest validity in both dimensions, voiding ICC = 0.992 (𝑃 < 0.001) and incontinece ICC =
0.989 (𝑃 < 0.001). Correlation analysis revealed high agreement between ICS male SF voiding dimension and IPSS questionnaire
(𝜌 = 0.943; 𝑃 < 0.001). Conclusion. The Serbian version of male ICS SF questionnaire showed acceptable reliability and validity.
The ICS male SF questionnaire could be used in routine practice as an easy and comprehensive tool for assessment of LUTS.

1. Introduction

Due to the aging of the world population, the lower urinary
tract symptoms (LUTS) have become a prevalent problem in
today’s urological practice [1, 2].

Though not life-threatening, these symptoms signifi-
cantly affect patient’s life quality, mental and physical condi-
tion, labor productivity, and sexual function [3–5]. LUTS are
staged into storage, voiding, and postmicturition [6]. Storage
symptoms comprise nocturia, urgency, increasedmicturition
frequency, and urinary incontinence which is an involuntary
urine loss and presents a great burden on life quality. Voiding
symptoms include weak stream, intermittent flow, hesi-
tancy, and straining. Postmicturition symptoms are a sensa-
tion of incomplete emptying and a postmicturition dribble.

Benign prostatic hyperplasia (BPH), urethral stenosis, ure-
thral hypermobility, stones and cancer in bladder, and detru-
sor overactivity are themost common causes of LUTS inmale
population [3]. There are numerous questionnaires for the
assessment of LUTS caused by BPH and their impact on qual-
ity of life: IPSS [7], DAN-PSS-1 [8], BPH impact index [9],
Bolognese questionnaire [10], AUA symptom score [11], and
ICS SF male questionnaire [12], but besides IPSS, for none of
the questionnaires was the validation done in Serbian lan-
guage. ICS male SF questionnaire was developed and vali-
dated as an interviewer-administered and self-administered
instrument assessing storage, voiding, and postmicturition
symptoms and their impact on the quality of life (QOL).
Validation of this questionnaire, which ismore complete than
the IPSS score, represents an important instrument for the
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assessment of the lower urinary tract symptoms and their
impact on the patient as well as the need for conservative or
operative treatment.

2. Materials and Methods

Study was approved by the Ethics Committee of the Clinical
Center “DrDragisaMisovic-Dedinje,” Belgrade, Serbia. First,
copyright form of ICS male SF questionnaire was autho-
rized from the author of original questionnaire. Then, the
forward translation was done. ICS SFmale questionnaire was
translated from English into Serbian by two translators. Both
are native Serbian speakers and have done translation inde-
pendently from each other. After the questionnaire was trans-
lated, both versions of the translation were reviewed by both
translators and research team and the final version of ques-
tionnaire in Serbian language was done. This version was
again translated back to English by a professional bilingual
translator who is a native English speaker, and the new
English version of Serbian questionnaire was done (back
translation). Original version was compared with the back-
translated version and after the differences were analyzed, the
research team concluded that no significant difference
between these two questionnaires existed.

After translation, pilot study was done in order to assess
any misunderstanding and suggestions from patients. Some
questions were restructured according to patient’s sugges-
tions. Research team again revised the questionnaire and
improved the understandability and the final version of ICS
male SF questionnaire was then used for validation.

The study was conducted from May 2013 to March 2014
in the Clinical Center “Dr Dragisa Misovic-Dedinje” in
Belgrade, Serbia. In this study, consecutive male patients
with lower urinary tract symptoms were included. Inclusion
criteria weremale gender, age above 18, and presence of lower
urinary tract symptoms. Exclusion criteriawere cognitive dis-
order or mental incapacity that compromises completion of
the questionnaire. LUTS were defined as presence of voiding,
incontinence, and postmicturition symptoms. The control
group included 24 men with similar age and with con-
firmed absence of LUTS. All patients, including healthy con-
trols, were informed about study objectives and the written
informed consent was obtained from all participants. The
number of controls (𝑛 = 24) was sufficient to detect sig-
nificant difference between patients and controls with study
power being more than 80% (1 − 𝛽 = 0.80).

Serbian version of ICS male SF questionnaire was evalu-
ated by using statistical procedures to assess internal consis-
tency, construct validity, test-retest reproducibility, and dis-
criminant validity. Internal consistency was analyzed using
Cronbach’s alpha and values of 0.7 or more were considered
as high internal consistency of items [13].

Intraclass correlation coefficient (ICC) was used to assess
test-retest reliability of scores [14]. Since those patients were
in hospital, the interval of 4 days appeared long enough to
avoid any confusion with previous testing. No surgical
treatment has been done prior to testing. Control group and
patients were compared (ICSmale SF questionnaire) to assess
discriminant validity.

Confirmatory factor analysis (CFA)was performed to test
factor structure based on the original construct. Question-
naire has 11 questions divided into two separate scores (5 for
voiding and 6 for incontinence). Voiding and incontinence
dimensions (factors) should be highly correlated (expected
since voiding problems correlate with incontinence and vice
versa). Since ICS male SF questionnaire was developed with
a priory hypothesized relationship among items, CFA is ade-
quate utilization tool for assessing construct validity of this
questionnaire. Goodness of fit is expressed by Comparative
Fit Index (CFI), root mean square error of approximation
(RMSEA), and chi-square test. CFI is calculated by subtract-
ing df from chi-square. Values higher than 1 are truncated to 1
and values less than 0 are raised to 0. Cut-off value of ≥0.95 is
suggested as value for a good fit [15, 16]. RMSEA is based on
chi-square, df, and𝑁 [17]. Dividing by df, RMSEA penalizes
free parameters and also rewards a large sample size, since
𝑁 is in the denominator. A value of 0 indicates perfect fit
but suggested value is ≤0.06.The difference betweenmatrices
(expected and observed covariance matrices) is expressed as
overall goodness of fit chi-square, with degrees of freedom
(df) equaling the number of covariances in the matrix minus
the number of free parameters. Chi-square value, in relation
to df, should be small enough to be nonsignificant to indicate
good fit. Value close to zero indicates small differences
between matrices. But chi-square test is not robust enough
because with large samples even small differences may be
significant, suggesting poor fit. Some researchers assess good-
ness of fit by chi-square to df ratio (CMIN/DF). Suggested
ratio for good fit is less than 3, somewhat 5.The modification
index reflects an approximation of how much the overall
model chi-square will decrease if the fixed or constrained
parameter is freely estimated [18]. Large modification indices
are obtained in regard to correlated errors of items (items 9
and 10). Consequently, covariance was drawn between error
9 and error 10.

To archive minimum sample size required for the analy-
sis, we used 10 : 1 recommended ratio (10 cases per variable)
and minimum 100 cases. Maximum likelihood estimation is
used as standard estimation method.

Results are presented as number of patients and percent
(𝑛, %), mean ± standard deviation, or median (minimum-
maximum). Differences between the groups were analyzed
using 𝑡-test and Mann-Whitney𝑈 test. Correlations between
variables were assessed using Spearman correlation analysis.
Confirmatory factor analysis was used to examine hypoth-
esized theoretical model using AMOS 18 (IBM Corp.). All
other data were analyzed using SPSS 20.0 (IBM Corp.). All
𝑃 values less than 0.05 were considered significant.

3. Results

Basic characteristics, age, BMI, and time to complete the
questionnaire, are presented in Table 1.

According to basic characteristics of patients and con-
trols, average age and BMI were similar in both groups, with
no statistically significant differences. Also time to complete
questionnaire was almost identical in both groups.
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Table 1: Basic characteristics of patients and controls.

Patients (𝑛 = 91) Controls
(𝑛 = 24) 𝑃 value

Age 67.3 ± 14.4 64.9 ± 17.1 0.486
BMI 27.4 ± 5.8 29.1 ± 6.5 0.215
Time to
complete (min) 10.3 ± 1.2 9.9 ± 1.4 0.163

Table 2: Validity of voiding and incontinence scores.

Score Cronbach’s
alpha

Alpha if item
deleted

Correlation
between score and

items
Voiding 0.916 0.888–0.910 0.777–0.898
Incontinence 0.763 0.696–0.757 0.500–0.797

Cronbach’s alpha was high in both dimensions, voiding
and incontinence, but higher in voiding dimension. Also,
“alpha if item deleted” and “correlation between score and
items” were higher in voiding dimension than in inconti-
nence (Table 2).

Comparison of the average scores (voiding and inconti-
nence) between patients and controls revealed significant dif-
ferences. According to our results, patients had significantly
higher scores than controls (Table 3).

Test-retest validity was done using ICC and the results are
presented in Table 4. As shown in Table 4,medians of voiding
and incontinence were almost identical on baseline and four
days after. High ICC with high significance confirmed test-
retest validity of questionnaire.

In order to assess agreement of examined questionnaire
(ICS male SF) and gold standard (IPSS score), Spearman cor-
relation was done and high coefficient (𝜌 = 0.943; 𝑃 < 0.001)
confirmed high degree of agreement between these two
scores. Unfortunately, no valid questionnaire for male incon-
tinence exists in Serbian medical practice, so there is no pos-
sibility to explore agreement between incontinence score of
ICS male SF questionnaire and gold standard.

But IPSS and ICS male SF questionnaire have almost
identical three questions: urinating frequency during day,
nocturia, and quality of life due to urinary symptoms. Cor-
relation analysis revealed high agreement between these two
questionnaires. Correlation of urination frequency during
day was 𝜌 = 1.000; 𝑃 < 0.001; urination frequency during
night was 𝜌 = 0.941; 𝑃 < 0.001; and quality of life due to uri-
nary symptoms was 𝜌 = 1.000; 𝑃 < 0.001, which points out
high level of agreement.

Confirmatory factor analysis was conducted on a model
representing the items and the corresponding factors
(Figure 1). Factor loadings varied from 0.84 to 0.91 in voiding
dimension, and much higher variation was observed in
incontinence dimension, from 0.59 to 0.72. High correlation
was observed between these two factor scores.

Even though chi-square test revealed significance, chi-
square to df is less than 3 (chi-square = 85.2; df = 42; 𝑃 <
0.001; CMIN/DF = 2.029), CFI is satisfying (CFI = 0.947),

Table 3: Known-group validity.

Score∗ Patients
(𝑛 = 91)

Controls
(𝑛 = 24) 𝑃 valuea

Voiding 8 (0–20) 0 (0–2) <0.001
Incontinence 3 (0–14) 0 (0-1) <0.001
aMann-Whitney 𝑈 test; ∗results are presented as median (min-max).

Table 4: Test-retest validity.

ICS score
𝑛 = 23

Baseline Four days
after ICCa (𝑃 value)

Voiding 10 (0–19) 11 (0–19) 0.992 (<0.001)
Incontinence 3 (0–13) 3 (0–12) 0.989 (<0.001)
aIntraclass correlation coefficient (ICC).

and RMSEA is higher than 0.05 but lower than 0.1 (RMSEA =
0.085) which could be classified as moderate.

4. Discussion

According to our findings, beside IPSS this is the first instru-
ment for assessment of voiding symptoms with incontinence
symptoms in Serbian male population. IPSS is widely used in
Serbian medical practice, but its lack of incontinence evalua-
tion makes us look for a more comprehensive questionnaire
for assessment of all dimensions of LUTS and, subsequently,
quality of life.

High similarity between languages in Balkan (six coun-
tries of former Yugoslavia) region also emphasizes impor-
tance of Serbian version of ICS male SF questionnaire.

The translation process included two forward transla-
tions, reconciliation, and one backward translation with cog-
nitive debriefing. It was all part of linguistic validation which
does not include simple translation from English to Serbian
language. Other studies which validated similar question-
naires were similar to our study [19].

Cronbach’s alpha was used to analyze internal consis-
tency of dimensions of Serbian version of ICS male SF
questionnaire. As shown in Table 2, much higher internal
consistency was observed in voiding dimension, compared to
incontinence. In the original article, internal consistency was
similar to our results, voiding symptoms alpha = 0.76, and
incontinence symptoms alpha = 0.78. In our study, internal
consistency of voiding symptoms is higher than that in orig-
inal study, but incontinence is very similar [20]. Test-retest
reliability analyzed with ICC showed correlation above 0.9,
whichwas regarded as acceptable. In original study, test-retest
reliability analysis revealed similar results of our study to
those of the original one with 0.04 mean change in voiding
score and 0.3 in incontinence score.

Significant difference was observed between patients and
controls in voiding and incontinence scores.This emphasizes
discriminant validity of ICS male SF questionnaire as a good
tool to discriminate patients from healthy subjects.
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Figure 1: Confirmatory factor analysis of voiding and incontinence symptoms.

Confirmatory factor analysis showed that data has shown
good but not excellent fit to hypothesized model of the
Serbian version of ICS male SF questionnaire but the reason
could be small sample size for this analysis. But if we neglect
lack of model fit, original theoretical model could be applied
for the Serbian version with appropriate construct validity.
But our model revealed more compact structure of voiding
than incontinence. From this analysis, it was observed that
the items share common latent construct and high associa-
tions between latent variables (based on the factor loadings
and correlation). Also, correlation between the factors is very
high, showing that subscales measures similar pathology in
different symptomatology.

5. Conclusion

In order to provide questionnaire identical to the original
English version, ICS male SF questionnaire was successfully
translated into Serbian language. The Serbian version of
male ICS SF questionnaire showed acceptable reliability and
validity. The ICS male SF questionnaire could be used in
routine practice as an easy and comprehensive tool for
assessment of LUTS including voiding and incontinence
symptoms together.

Limitations

The limitation of this study is the fact that there is no validated
questionnaire for incontinence in Serbian language to assess
convergent validity of incontinence dimension of ICSmale SF
questionnaire. Also, diagnosis of LUTS was based on
anamnestic data only without urodynamics.

Appendix

A. Serbian Version of the ICS SF
Male Questionnaire

h_KgYKQ cA ];Y]cK Y1 j1eA AkAYgi1SYA cKW_g]WA
(^`\2R@V@) c1 W]QaA[AW. V]SKW] k1c ;1
];E]k]aKgA Y1 ck1Q] _Kg1[A, KW1Oi7K i kK;i
cKW_g]WA Q]OA cgA KW1SK g]Q]W _aAgI];Y]E
WAcA51.

^]Yi=eYK ci j1W ];E]k]aK Y1 YeQ1 _Kg1[1 ]
g]We Q]SKQ] 9ecg] KW1ge cKW_g]We:
^]kaeWeY] = W1[e ]; Oe;Ye gae7KYe kaeWeY1
(;1Y1)
^]YeQ1; = KoWe=i Oe;Ye K ;ke gae7KYe kaeWeY1
(;1Y1)
8ecg] = kKee ]; ;ke gae7KYe kaeWeY1 (;1Y1).

V]SKW k1c egKQSKa1Oge Oe;Y] _]Ue o1 ck1Q]
_Kg1[e ✓

B1 :1 SK Y1 _]9egQi W]Qae[1 9eQ1ge ;1 WS1o
QaeYe?

YKQ1; 0

_]kaeWeY] 1

_]YeQ1; 2

9ecg] 3

ikeQ 4
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B2 :1 SK ce Y1_aeqege g]Q]W W]Qae[1?

YKQ1; 0

_]kaeWeY] 1

_]YeQ1; 2

9ecg] 3

ikeQ 4
B3 :1 SK Oe k1e WS1o g]Q]W W]Qae[1 . . .

Y]aW1S1Y 0

_]kaeWeY]cS13 1

_]YeQ1;cS13 2

9ecg]cS13 3

ikeQcS13 4
B4 :1 SK k1W ce WS1o _aeQK;1 g]Q]W W]Qae[1?

YKQ1; 0

_]kaeWeY] 1

_]YeQ1; 2

9ecg] 3

ikeQ 4
B5 P]SKQ] 9ecg] KW1ge igKc1Q ;1 YKcge

Kc_a1oYKSK 3eeKQi ;] Qa1O1?

YKQ1; 0

_]kaeWeY] 1

_]YeQ1; 2

9ecg] 3

ikeQ 4
J1 :1 SK W]a1ge ;1 qiaKge i g]1Seg Q1Q]

3Kcge W]QaKSK?

YKQ1; 0

_]kaeWeY] 1

_]YeQ1; 2

9ecg] 3

ikeQ 4
J2 :1 SK k1W W]Qa171 Q1_Ue/5iaK _ae

YeE] eg] cgKEYege ;] g]1Seg1?
YKQ1; 0

_]kaeWeY] 1

_]YeQ1; 2

9ecg] 3

ikeQ 4

J3 :1 SK k1W W]Qa171 5iaK Q1;1 Q1eUege KSK
QKO1ge?

YKQ1; 0

_]kaeWeY] 1

_]YeQ1; 2

9ecg] 3

ikeQ 4
J4 :1 SK k1W W]Qa171 5iaK 3eo _]ce3Y]E a1oS]E1

K 3eo ]ce71O1 ;1 k1W ce K;e i g]1Seg?

YKQ1; 0

_]kaeWeY] 1

_]YeQ1; 2

9ecg] 3

ikeQ 4
J5 :1 SK k1W W]Qa171 5iaK i g]Qi c_1k1[1?

YKQ1; 0

_]kaeWeY] 1

_]YeQ1; 2

9ecg] 3

ikeQ 4
J6 P]SKQ] 9ecg] k1W ce ;ee1k1S] ;1 ]kS1qKge

kee YeQ]SKQ] WKYig1 Y1Q]Y W]Qae[1 K
]3S19e[1?
YKQ1; 0

_]kaeWeY] 1

_]YeQ1; 2

9ecg] 3

ikeQ 4
h9ecg1S]cg P]SKQ] 9ecg] W]QaKge i g]Qi

;1Y1?
ck1Q]E c1g1 0

ck1Q1 2 c1g1 1

ck1Q1 3 c1g1 2

ck1Q1 4 c1g1 KSK kKee 3
X]7Y1i9ecg1S]cg h g]Qi Y]7K, Q]SKQ] _ig1 i _a]ceQi W]a1ge ;1

icg1Oege Q1Q] 3Kcge W]QaKSK?

YKOe;Y]W 0

Oe;Y]W 1

;k1 _ig1 2

gaK _ig1 3

9egKaK KSK kKee _ig1 4
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Q]R bke i ckeWi, Q]SKQ] Y19KY W]Qae[1
igK9e Y1 k1e qKk]g?
Ye i]_ege 0

_]W1S] 1

_aKSK9Y] 2

WY]E] 3
V]SKW k1c i_KeKge ;1Y1e[K ;1giW

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

References

[1] D. E. Irwin, I. Milsom, S. Hunskaar et al., “Population-based
survey of urinary incontinence, overactive bladder, and other
lower urinary tract symptoms in five countries: results of the
EPIC study,” European Urology, vol. 50, no. 6, pp. 1306–1315,
2006.

[2] S.-O.Andersson, B. Rashidkhani, L. Karlberg, A.Wolk, and J.-E.
Johansson, “Prevalence of lower urinary tract symptoms inmen
aged 45-79 years: a population-based study of 40 000 Swedish
men,” BJU International, vol. 94, no. 3, pp. 327–331, 2004.

[3] K. S. Coyne, A. J. Wein, A. Tubaro et al., “The burden of
lower urinary tract symptoms: evaluating the effect of LUTS on
health-related quality of life, anxiety and depression: EpiLUTS,”
BJU International, vol. 103, no. 3, pp. 4–11, 2009.

[4] K. F. Quek, “Factors affecting health-related quality of life
among patients with lower urinary tract symptoms,” Interna-
tional Journal of Urology, vol. 12, no. 12, pp. 1032–1036, 2005.

[5] K. S. Coyne, C. C. Sexton, D. E. Irwin, Z. S. Kopp, C. J. Kelleher,
and I. Milsom, “The impact of overactive bladder, incontinence
and other lower urinary tract symptoms on quality of life, work
productivity, sexuality and emotional well-being in men and
women: results from the EPIC study,”BJU International, vol. 101,
no. 11, pp. 1388–1395, 2008.

[6] D. E. Irwin, I. Milsom, Z. Kopp, P. Abrams, W. Artibani, and S.
Herschorn, “Prevalence,severity, and symptom bother of lower
urinary tract symptoms among men in the EPICstudy: impact
of overactive bladder,” European Urology, vol. 56, no. 1, pp. 14–
20, 2009.

[7] A. T. Cockett, S. Khoury, Y. Aso et al., Proceedings of the Second
International Consultation on Benign Prostatic Hyperplasia,
Scientific Communications International, Jersey, France, 1995.

[8] B. J. Hansen, H. Flyger, K. Brasso et al., “Validation of the self-
administered Danish prostatic symptom score (DAN-PSS-1)
system for use in benign prostatic hyperplasia,” British Journal
of Urology, vol. 76, no. 4, pp. 451–458, 1995.

[9] M. J. Barry, F. J. Fowler Jr., M. P. O’Leary, R. C. Bruskewitz, H.
L. Holtgrewe, and W. K. Mebust, “Measuring disease-specific
health status inmenwith benign prostatic hyperplasia,”Medical
Care, vol. 33, supplement 4, pp. AS145–AS155, 1995.

[10] J. A. Bolognese, R. C. Kozloff, S. C. Kunitz, P. B. Grino, D. L.
Patrick, and E. Stoner, “Validation of a symptoms questionnaire
for benign prostatic hyperplasia,” Prostate, vol. 21, no. 3, pp. 247–
254, 1992.

[11] M. J. Barry, F. J. Fowler Jr., M. P. O’Leary et al., “The American
Urological Association symptom index for benign prostatic
hyperplasia,” Journal of Urology, vol. 148, no. 5, pp. 1549–1557,
1992.

[12] J. L. Donovan, P. Abrams, T. J. Peters et al., “The ICS-‘BPH’
study: the psychometric validity and reliability of the ICSmale
questionnaire,” British Journal of Urology, vol. 77, no. 4, pp. 554–
562, 1996.

[13] L. J. Cronbach, “Coefficient alpha and the internal structure of
tests,” Psychometrika, vol. 16, no. 3, pp. 297–334, 1951.

[14] J. M. Bland and D. G. Altman, “Statistical methods for assessing
agreement between two methods of clinical measurement,”The
Lancet, vol. 1, no. 8476, pp. 307–310, 1986.

[15] P. M. Bentler, “Comparative fit indexes in structural models,”
Psychological Bulletin, vol. 107, no. 2, pp. 238–246, 1990.

[16] L. T. Hu and P. M. Bentler, “Fit indices in covariance structure
modeling: sensitivity to under-parameterized model misspeci-
fication,” Psychological Methods, vol. 3, no. 4, pp. 424–453, 1998.

[17] J. H. Steiger, “Structural model evaluation and modifica-
tion: an interval estimation approach,” Multivariate Behavioral
Research, vol. 25, no. 2, pp. 173–180, 1990.

[18] T. A. Brow, Confirmatory Factor Analysis for Applied Research,
Guilford Press, New York, NY, USA, 2006.

[19] K. F. Quek, C. B. Chua, A. H. Razack, W. Y. Low, and C. S.
Loh, “Construction of theMandarin version of the international
prostate symptom score inventory in assessing lower urinary
tract symptoms in a Malaysian population,” International Jour-
nal of Urology, vol. 12, no. 1, pp. 39–45, 2005.

[20] J. L. Donovan, T. J. Peters, P. Abrams, S. T. Brookes, J. J. M.
C. H. de la Rosette, and W. Schäfer, “Scoring the short form
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