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Abstract

Background The Neurogenic Bladder Symptom Score-Short Form (NBSS-SF) evaluates the impact of disease-specific
symptoms on the quality of life in individuals with neurogenic bladder (NB). There is no data on the validity and reli-
ability of the NBSS-SF questionnaire in the Arabic language, so this study aimed to examine the psychometric charac-
teristics of the Arabic NBSS-SF in patients with spinal cord injury (SCI).

Methods International standards were followed when culturally adapting the questionnaire. The Arabic version was
conducted in patients with neurogenic bladder caused by SCI twice within a 14 day period. Psychometric properties
such as content validity, construct validity, internal consistency, and test-retest reliability were tested. Internal consist-
ency and test-retest reliability was evaluated using Cronbach’s alpha, and the Intraclass Correlation Coefficient (ICC),
respectively. Construct validity was assessed by comparing the NBSS-SF with the Short Form (SF-12) and the Qual-
iveen questionnaire.

Results One hundred and one patients with SCl participated in the study. The internal consistency for the overall
NBSS-SF score (Cronbach’s a of 0.82) and for each subdomain was variable (urinary incontinence 0.84; storage/voiding
0.72; consequences 0.57). ICC was 0.91 for the overall score and 0.94 for the urinary incontinence subdomain, 0.72 for
storage/voiding, and 0.90 for consequences. The correlation analysis showed that the Arabic version of NBSS-SF has
good construct validity.

Conclusion Our results showed that the Arabic version of NBSS-SF is a valid and reliable instrument for evaluating NB
symptoms in the Arabic population suffering from SCI.

Keywords NBSS-SF questionnaire, Quality of life, Validity, Reliability, Neurogenic bladder, Arabic validation, Spinal
cord injury
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Introduction

Neurogenic Bladder (NB) is a set of symptoms and com-
plications that characterizes a variety of pathological
conditions, such as spinal cord injury (SCI) [1]. These
complications comprise urinary tract infections, urinary
incontinence, renal failure, and bladder stones, which
could decrease the quality of life (QOL) and have a sig-
nificant socio-economic impact [2, 3].

More than 80% of patients with MS and SCI experi-
ence bladder dysfunction or lower urinary tract symp-
toms [1, 4]. These types of patients require special care
in managing their neurogenic bladder, which may include
recurrent intermittent bladder catheterization or an
indwelling catheter. Generally, all the current interven-
tions and treatments attempt to enhance patients’ QOL
who suffer from the neurologic bladder [4, 5]. Therefore,
using generic questionnaires can lead to highly inaccu-
rate measurement of urinary problems, which impedes
treatment [2]. Patient Reported Outcome Assessments
(PROs) are useful methods for describing symptom bur-
den and health-related quality of life (QoL), and they
are gradually becoming more important in clinical deci-
sion-making [6]. The selected PRO should be applicable
and appropriate for that particular population and the
desired outcome, while it should also be validated for
the language that the target population speaks [5]. Dif-
ferent types of questionnaires were developed for evalu-
ating urinary disorders in varying clinical conditions [7,
8], such as Qualiveen [9] and Urinary Symptoms Profile
(USP) [10]. They were designed to assess health-related
QOL for neurologic bladder patients with SCI and later
validated for patients with MS [11].

To meet the need for an instrument to evaluate uri-
nary-specific QOL in terms of symptom burden in 2013,
Welk et al. developed the Neurogenic Bladder Symptom
Score (NBSS) [12]. The Neurogenic Bladder Symptom
Score (NBSS) is a questionnaire used to evaluate the
symptoms of a neurogenic bladder. It includes 24 ques-
tions; the first classifies patients using bladder manage-
ment methods. The following 22 questions evaluate three
domains: voiding, incontinence, and consequences, and
the last question addresses the overall quality of life [12,
13]. Then, in 2020, Welk et al. developed a short version
of NBSS (NBSS-SF) that includes 10 items evaluating the
three same domains as the NBSS original version [14].

NBSS-SF has the benefit of evaluating three domains
(urinary incontinence, bladder storage, and voiding)
and assessing the quality of life that is significant for NB
patients. This scale also has two questions about lower
urinary tract symptoms (LUTS) and the treatment effi-
ciency for LUTS. The NBSS has been validated in differ-
ent languages, such as Portuguese [15] and Russian [16],
Turkish [17], and Greek [18], in addition, it has been
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evaluated in people with MS [18], SCI [19], and adults
who experience cerebral palsy [20] as well as the NBSS-
SE has been validated in French language [21].

The use of validated questionnaires is promoted in
contemporary medicine to create reliable data for clini-
cal research and to compare the outcomes of clinical
research performed across different countries, popula-
tions, and cultures [22]. Considering the lack of appro-
priate PRO to assess patients with the neurologic bladder
in Arabic, this study aimed to translate and validate the
short form of Neurogenic Bladder Symptom Score NBSS-
SF in Syria and evaluate its characteristics among Arabic-
speaking SCI patients.

Methods

Forward and back translation and cross-cultural
adaptation

The translation of the NBSS-SF questionnaire was car-
ried out based on guidelines for self-reported measures
provided by Beaton et al. [23]. Permission to adapt the
instrument was granted by the NBSS-SF author. This
study was approved by the Ethics Committee of Al Baath
University Institutional Review Board Consent Letter. In
accordance with the Helsinki Declaration, all the patients
voluntarily agreed to participate in the study, and their
written consent was obtained. For forward translation,
was carried out by performed by two bilingual translators
independently, whose native language is Arabic, to trans-
late the original version of the questionnaire (English)
to the target (Arabic) language. The bilingual translators
then gathered to evaluate each translated word, term, and
sentence in the questionnaire, and the majority’s decision
resulted in the development of an initial Arabic form.
Afterward, the initial Arabic form was back-translated
to the original language (English) by an English native
speaker, fluent in Arabic with no medical background
and blind to the study purpose. The next step, the authors
were convened to review the English back-translation to
reveal any inconsistencies with the Arabic version. The
results were evaluated by a committee of bilingual mem-
bers composed of two doctors who specialized in neu-
rorehabilitation (AG, YR), one expert in the neurologic
bladder (AM), and one urogynecologist (SF).The items of
the instrument were evaluated to determine the clinical
relevance and suitability for use in the particular patient
population, in addition to determining the semantic,
idiomatic, and conceptual equivalence of each version
item [23]. The proposed modifications were carried out
only when the percentage of agreement was about 90%
[23]. All stages of the study were reported to the origi-
nal study’s author. The last step was a pilot study of the
Arabic version of the NBSS-SF among 15 Syrian patients
with SCI (7 women and 8 men) in order to evaluate their
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understanding of the items of the questionnaire and
whether the alternatives were clear. Minor adjustments
were performed by the committee according to the com-
ments of the 15 participants. After adjustments, the final
Arabic version was concluded.

Setting and recruitment of the patients
A total of 101 participants from 4 neurorehabilitation
centers in 2 Syrian provinces (Damascus and Lattakia)
were recruited for this study between December 2021
and June 2022. All the participants eligible for inclusion
were > 18 years, were diagnosed with spinal cord injury,
and could fluently read and speak the Arabic language.
Exclusion criteria were: (i) patients with urologic surgery
in the last 12 months, (ii) a recent change in the general
health situation (iii) a change in the treatment symptoms
of their NB or active urinary infection in the last 30 days.
The criteria used in this study were the same ones that
were adopted by the developer of the NBSS-SF question-
naire [14].

Before participation. In addition, any participants who
represent a change in bladder and urinary tract function
between the first and second visit will be excluded.

Instrument

All patients completed a packet containing the NBSS-SF,
demographic and clinical information, Short Form-12
(SF-12) and Qualiveen QoL questionnaire.

The NBSS-SF questionnaire is a self-reported instru-
ment used to evaluate the symptoms of the lower urinary
tract and assess of consequences of NB. The 10-item scale
assesses the quality of life (QOL) through three domains:
incontinence (three items), storage and voiding (three
items), and consequences (two items). Two further ques-
tions, the first one is related to the method of bladder
management, and the second one is about how the cur-
rent bladder management method affects the quality of
life by using a scale ranging from 0 points (pleased) to 4
points (unhappy). The NBSS-SF ranges from 0 to 28, with
a higher score indicating more severe symptoms [14].

All the participants were asked to re-answer the ques-
tionnaire within 10-15 days to evaluate test—retest reli-
ability. The time between the two tests was short enough
to prevent any changes in the patients’ bladder manage-
ment strategies or symptoms and long enough to reduce
the chance of remembering the questions.

The Short Form-12 is an abbreviated version of the
original 36-item QOL questionnaire, available in Ara-
bic [24]. It comprises 12 items with a mental component
summary (MCS) and a physical component summary
(PCS). Possible scores for mental and physical health-
related QOL subscales range from 0 to 100 points, and a
higher score is interpreted as better QOL.
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The Qualiveen is the instrument specific for urinary
and bladder disorders in patients with neurological con-
ditions, such as multiple sclerosis and spinal cord injury,
available in Arabic [25]. It consists of 30 items; it con-
tains four domains: (1) Limitations/Inconvenience, (2)
Constraints/Restrictions, (3) Fears, (4) Feelings/Impact
on Daily Life. This instrument’s domains comprise a
combination of emotional, physical, and social prob-
lems regarding bladder dysfunction. This questionnaire
employs a 5-point Likert scale. It is possible to compute
an overall (average) score in which the higher scores on
this questionnaire indicate lower quality of life.

Psychometric properties

In our study, the NBSS-SF questionnaire’s psychometric
characteristics were assessed under the guidelines of the
process of cross-cultural adaptation [26]. Reliability is
the degree to which a measurement is free from meas-
urement error [27]. Internal consistency, test—retest reli-
ability, and measurement characteristics were all assessed
in this study. Internal consistency indicates how closely
items from the same subscale or domain correlate. It is
measured by Cronbach’s alpha a value greater than 0.70 is
considered a good internal consistency [28].

The test—retest reliability aims to compare scores col-
lected on two different occasions to demonstrate the
data’s reproducibility. The test—retest reliability of the
NBSS-SF questionnaire was measured using the visit 1
and 2 NBSS-SF scores. The Intraclass Correlation Coef-
ficient (ICC) was used to evaluate the outcomes. Since
we applied ICC for the Test—retest reliability study, we
selected the Two-way mixed effect model according to
the guideline of selecting and reporting intraclass corre-
lation coefficients for reliability research [29]. A correla-
tion greater than 0.7 is considered strong [28].

Validity refers to the accuracy of a measure (whether
the results really do represent what they are supposed
to measure) [27]. In our study, we assessed the measure-
ment characteristics of content and construct. Construct
validity indicates the ability of an instrument to measure
the fundamental concept it is looking to search for [28].
Construct validity in this study was evaluated by Spear-
man’s rank correlation comparing the Qualiveen ques-
tionnaire and the Short Form-12 with item number 2
from the NBSS-SF questionnaire. Content validity refers
to the degree to which an assessment instrument is rel-
evant to, and representative of, the targeted construct it
is designed to measure and can be evaluated by experts
in the field who may determine whether the suggested
questions on the scale are pertinent and comprehensive
to the phenomenon to be evaluated [28]. In this study
the content validity was evaluated by two doctors (AM,
SF), one expert in the neurologic bladder, and the other
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a urogynecologist who were members of the expert com-
mittee responsible for the translation of the NBSS-SF
into Arabic. The sample size estimations were calculated
according to the minimum requirement of at least 10
patients per question, as recommended in the literature
[30]. The NBSS-SF questionnaire comprised 10 items, so
we recruited a minimum of 100 patients.

Statistical analysis

Baseline characteristics are reported as percentages when
referring to categorical data and mean, and standard
deviation was used for continuous data. The Kolmogo-
rov—Smirnov test was used to determine the normal dis-
tributions of the variables. The internal consistency of
the NBSS-SF was evaluated using Cronbach’s alpha, with
a value of 0.7 or greater considered acceptable (less than
0.50 =unacceptable; 0.6-0.5=poor; 0.7-0.6=question-
able; 0.8-0.7=acceptable; 0.9-0.8=good; greater than
0.90=excellent) [31] All the items of the NBSS-SF were
included in the reliability test, except the first item, which
assesses the bladder management methods. Test-retest
reproducibility was calculated using the intraclass cor-
relation coefficient (ICC). The construct validity of the
NBSS-SF questionnaire was evaluated using appropri-
ate analysis of the correlations with the Qualiveen ques-
tionnaire and Short Form-12; we used Spearman’s rank
correlation because the data were not normally distrib-
uted. The results are presented with a 95% confidence
interval (CI). The strength of the correlation was inter-
preted as follows: (0.00)—(+0.10) =negligible; (+0.10)-
(£0.39) =weak correlation; (+0.40)—(+0.69) = moderate
correlation; (+0.70)—(+£0.89)=strong correlation; and
(£0.90)—(+1.00), very strong correlation [32]. All statisti-
cal analyses were analyzed using SPSS Version 23.0.and
the level of significance was fixed at 0.05.

Results

A total of 101 patients participated in the study, 73
patients (71.3%) were men, aged between 18 and
66 years, mean of 38.4+11.2. Table 1 shows the partici-
pants’ demographic information and clinical character-
istics, in addition to the time of neurological disease,
level of injury, educational level, and type of bladder
management.

Of the 101 participants who completed the initial
NBSS-SF questionnaire, 6 (5.9%) did not return for the
retest. 4 participants (3.7%) who filled out the retest
NBSS-SF questionnaire were excluded because they indi-
cated a substantial change in bladder function between
the first and second assessments, where (1) participants
underwent urologic surgery, and (3) had a urinary tract
infection. The test—retest reliability analysis was con-
ducted using data from 91 participants who completed
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Table 1 Demographic and clinical characteristics

Demographic and clinical characteristics n (total=101)

Gender

Male 73 (71.3%)
Female 29 (28.7%)
Age (years)

Mean (SD) 384 (+11.2)
Median (min-max) 40 (18-66)
Education level

llliterate -
Elementary school 3 (2.9%)
Middle school 34 (33.7%)
High school 39 (38.7%)
College or more 25 (24.7%)
Injury time (months)

Mean (SD) 304 (+128)
Median (min-max) 30 (9-73)
Level of injury

Cervical 38 (37.6%)
Thoracic 33(32.7%)
Lumbar/sacral 30 (29.7%)
ASIA grade

A 19 (18.8%)
B 51 (50.5%)
C 31 (30.7%)
D —

Bladder management

Spontaneous voiding 29 (28.7%)
Indwelling catheter or urostomy bag 6 (5.9%)
Condom catheter 7 (6.9%)
Intermittent catheter 59 (58.5%)

SD Standard deviation, min-max Minimum-Maximum

the test and retest phase. The mean overall NBSS-SF
score was 11.22+3.03, and the mean overall Qualiveen
score was 2.04 +0.75.

Reliability

The internal consistency of the NBSS-SF subdomains and
the total scores were tested by Cronbach’s alpha (Table 2).
When the subdomains of the NBSS-SF were tested sepa-
rately, the results were 0.84 for the incontinence domain,
0.72 for the storage and voiding domain, and 0.57 for the
consequences domain. However, when all of the items
were assessed including the QOL question, the over-
all Cronbach’s alpha value for the Arabic version of the
NBSS-SF was 0.82. Ninety-one patients with SCI partici-
pated in the test—retest reliability study which showed an
ICC of 0.91 (95% CI 0.90-0.94, p<0.001) for the overall
score, and for every subdomain separately (ICC of 0.94
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Table 2 Internal consistency of Arabic NBSS-SF

NBSS-SF Internal consistency  Cronbach’s a coefficient
(Cronbach’s a) by Welk and al n=230
n=101

Overall score 0.82 0.76

Subdomains

Incontinence 0.84 0.86

Storage and voiding  0.72 0.71

Consequences 0.57 043

NBSS-SF Neurogenic bladder symptoms score-short from

for incontinence, 0.72 for storage and voiding, and 0.90
for consequences) (Table 3).

Validity

Content validity

Content validity was evaluated by two doctors (one
expert in the neurologic bladder, and the other a urogy-
necologist) who were members of the expert committee
responsible for translating the NBSS-SF into Arabic, who
confirmed that the NBSS-SF covers the most relevant
aspects related to NB and is appropriate for use in this
subgroup of patients.

Construct validity

The construct validity was evaluated by performing
Spearman’s rank test. There was a significant strong posi-
tive correlation between question 2 of NBSS-SF and the
Qualiveen (r=0.73, p<0.001). In addition, there were
also significant moderate negative correlations between
question 2 of NBSS-SF with both the SF-12 mental health
and physical health subdomains (r=-0.52, p=0.004 and
r=-0, 41, p=0.002, respectively).

Discussion

To employ evaluation tools designed in a foreign lan-
guage, a systematic and structured procedure of vali-
dation and cultural adaptation is required to ensure
the version’s success while accounting for cultural and

Table 3 Reproducibility of Arabic NBSS-SF
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linguistic differences [23]. This procedure enables the
accomplishment of standards and comparisons with
worldwide data, as well as opening opportunities for mul-
ticenter trials involving other nations [33]. The NBSS-SF
items were designed employing expert opinion, a litera-
ture review, and interviews with patients diagnosed with
multiple sclerosis, spina bifida, and spinal cord injury [2].
As well as this instrument was created to meet clinical
and research demands for a tool to measure NB symp-
toms and related consequences [12].

Syria is located within the high prevalence region of
SCI patients due to the civil war, which caused a lot of
physical, economic, and mental disorders [35]. Thus,
developing an Arabic NBSS-SF version was considered
necessary to monitor and evaluate the disease compli-
cations on urinary and bladder function. Most patients
answered the questionnaire easily, but a few required
clarifications on the content. We believe that is attrib-
utable to the extensive and rigorous procedure we fol-
lowed while translating international guidelines [23]. The
simplicity of usage makes the NBSS-SF a self-applicable
instrument suited for evaluating the progression of the
disease, even for remote patients without access to aca-
demic institutions.

The current study showed the psychometric features
of the adapted NBSS-SF version (construct validity, con-
tent validity, internal consistency, and test-retest reli-
ability). The Arabic version demonstrated an internal
consistency for the total score (Cronbach’s alpha=0.82),
similar to the to the initial validation studies (Cron-
bach’s alpha=0.76) [14], and French version of NBSS-SF
(Cronbach’s alpha=0.79) [21]. While Cronbach’s alpha of
the three subdomains was incontinence (0.84), storage/
voiding (0.72), and consequences (0.57). A similar trend
was previously demonstrated by S. Berradja et al. for the
French version (0.86, 0.71 and 0.43, respectively) [21],
and by B. Welk et al. for the original version (0.91, 0.69
and 0.25, respectively) [14].

Internal consistency for the consequences domain
was low, as suggested by Welk and colleagues [14]. This

NBSS-SF Test-retest (intraclass correlation coefficient) n=91 Intraclass correlation
coefficient by Welk and al
n=120

Overall score 0.91 0.84

Subdomains

Incontinence 0.94 0.80

Storage and voiding 0.72 0.80

Consequences 0.90 0.86

NBSS-SF Neurogenic bladder symptoms score-short from
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finding could be explained by variety of bladder manage-
ment, where more than 50% of our population performed
CIC. It is well known that using clean intermittent cathe-
terization (CIC) in the neurogenic bladder lowers the risk
of long-term complications and enhances the quality of
life, whether used alone or combined with other urinary
management strategies like anti-muscarinic or onabotu-
linum toxin [34]. According to a 2018 study by Myers
and colleagues, SCI patients were more satisfied when
performing CIC than with an indwelling catheter [35].
The substantial percentage of patients treated by CIC in
our study population could explain the low internal con-
sistency in the consequences domain and quality of life
subscales.

Regarding test-retest reliability after a median of
10 days, we found an ICC of 0.91, similar to the validation
study among a France population (0.90) [21] and high
than the value of ICC in the original study (0.84) [14]. We
evaluated construct validity by comparing question 2 of
NBSS-SF with the Arabic version of the Short Form —12
and the Arabic version of QoL questionnaire Qualiveen.
In our study, the correlation with the Qualiveen was
strong (r=0.73), higher than the result found in the origi-
nal English version (r=0.67), which compared it with
Qualiveen-SF HRQOL questionnaire [14]. Whereas the
correlation with both the SF-12 mental health (r=-0.55)
and physical health (r=-0.46) subdomains was moder-
ate and negative, as reported in a previous study of the
original version in SCI patients [19].

This study has several limitations. First, the absence
of equality between the proportion of male and female
participants causes limited generalizability by the pro-
portion of male participants. Second, all patients were
recruited in four academic centers in two Syrian prov-
inces, whereas patients in rural and more remote areas
may need a different approach. The third limitation of our
study is the sample size. Although it is critical for study
design, there is no agreement on the appropriate sam-
ple for cross-cultural adaptation and validation studies.
Van Nispen et al. [36] proposed that the existing guide-
lines do not adequately define an appropriate sample size
and suggest that because the issue is strongly reliant on
the construct to be measured, researchers should make
this decision and determine the adequate sample size for
their studies. According to Terwe et al. [37] no guidelines
have been established for the needed sample size of stud-
ies evaluating measurement. They assume that a sample
size of 50 patients is sufficient to identify the minimal
necessary adjustments needed to assess interpretability.

Although individuals with NB are common in reha-
bilitation clinics, enrolling a large sample group for
studies is challenging. This difficulty is attributed
to transportation and mobility restrictions making
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it hard for them to engage in this research study that
requests multiple meetings in a short period of time
[38]. Despite the study’s small sample size, we were
able to conduct validation and cross-cultural adaption
of the NBSS-SF questionnaire for the Arabic popula-
tion (Additional file 1: Appendix). The sample size in
our study meets the minimum requirements outlined
by Terwee et al. [37] and is similar to other validation
studies [38, 39].

Conclusion

The results of this study show that the Arabic version of
the NBSS-SF has satisfactory psychometric parameters,
including test—retest reliability, internal consistency, con-
tent, and construct validity. The Arabic version of the
NBSS-SF is a valid and reliable instrument for assessing
NB-related QOL in the Arabic population suffering from
spinal cord injury. Using the NBSS-SF questionnaire in
their native language will help these patients, and their
physicians better understand urinary and bladder symp-
toms during everyday practice. The Arabic version of the
NBSS-SF is suitable for research and clinical use.
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