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Background: Bladder and bowel dysfunction (BBD) is a common problem and a predisposing factor for urinary tract infection
in children. Evaluation using the Dysfunctional Voiding Symptom Score (DVSS) questionnaire is widely used. The original
English DVSS has been translated to several languages. Thai version of the DVSS would be helpful for early detection and
management of BBD in children.

Objective: To translate and adapt DVSS to Thai version and evaluate validity and reliability of this questionnaire in children
aged 3-10 years.

Material and Method: DVSS English version was translated into Thai according to the following methodology: translation,
synthesis, back-translation, expert reviews, and pre-testing . Patients aged 3 -10 years with a history of diurnal urinary inconti-
nence, urinary tract infection or abnormal voiding habits, presenting to pediatric nephrology or urology clinic, were recruited
as study group. Age-matched children presenting to general outpatient clinic were recruited as control group. Final DVSS-Thai
version was tested and re-tested at the following 1 - 2 weeks. The internal consistency and test—retest reliability was assessed
with Cronbach’s alpha test and intraclass correlation (ICC), respectively. The optimum cutoff score was analyzed using
receiver operating characteristics (ROC) curve.

Results: The back translation to English of Thai version corresponded to the original English DVSS. Age and sex between
the study (n = 22) and control (n = 30) group were not different. Mean total scores of the DVSS were 11.6+4.7 VS 1.9+1.6
(p<0.001) in the study and control group, respectively. Cronbach’s alpha coefficient was 0.8 and intraclass correlation
coefficient (ICC) was 0.906 (p<0.001). The optimum cutoff score was 5 (sensitivity 100% and specificity 96.7%) with area
under the curve of 0.998 (p<0.001).

Conclusion: Thai version of the DVSS was completed by proper process and demonstrated an excellent validity and
reliability. It should be used to identify BBD in Thai children.
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The term ‘bladder and bowel dysfunction’
(BBD) was recently proposed by the International
Children’s Continence Society to describe the combi-
nation of functional bladder and bowel disturbances,
replacing the term dysfunctional elimination syndrome
or dysfunctional voiding”. It can be subcategorized
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to lower urinary tract dysfunction (LUTD) and
bowel dysfunction, which was common in children,
particularly in school aged girls®®. Almost half of those
with LUTD also had bowel dysfunction“®. Clinical
presentation includes daytime incontinence, enuresis,
urgency, increase or decrease voiding frequency, dysu-
ria, holding maneuvers, prolonged voiding intervals
and abnormal bowel patterns: constipation or fecal
incontinence. This clinical entity was also found to be
associated with psychological and psychiatric aspects
of the patients.



The Dysfunctional Voiding Symptom Score
(DVSS), originally developed by Farhat et al., was a
validated measurement scale to quantify of abnormal
voiding behaviors in children aged 3-10 years old
(Appendix-1)©. It was widely used as psychometric
test to evaluate voiding dysfunction or dysfunctional
elimination syndrome in several settings, with potential
monitoring after behavioral modification”!?. Recent
prospective cohort study applied DVSS to identify
BBD in children presenting with febrile/symptomatic
UTT and found that BBD was a risk factor for recur-
rent UTI, particularly in children with vesicoureteral
reflux (VUR)3:19,

BBD is a common problem although its preva-
lence in Thai children is still unknown. The problem
might be underestimated due to the lack of non-invasive
instrument measuring BBD for Thai children. DVSS
has been reliably translated into many languages such
as Portuguese, Chinese and Korean">'”. The aim of
the presented study was to translate DVSS question-
naire into Thai-version, and evaluate for validity and
reliability.

Material and Method

The DVSS consists of 10 items and 5 options.
The item includes 7 related to voiding, 2 to defecation
and 1 to stressful events. The options describe 4 levels
of the frequency over the previous month and an option
for no available data. Score of each item ranges from
0 to 3 with total score range from 0-30. Permission to
translate original DVSS to DVSS-Thai version was
obtained from Dr. Walid Farhat. In order to assure
the correct translation, the DVSS-English version
was independently translated by two Thai translators,
and then the summarized forward translation was
back translated into English by a native of England
who lived in Thailand. Pretesting DVSS version was
developed after reviewing both forward translation
and back translation by 3 pediatric nephrologists and
3 pediatric urologists. The DVSS was then pretested
in 2 subject groups aged 3-10 years including 5
patients diagnosed voiding dysfunction and 5 healthy
children. Subsequently, final DVSS-Thai version was
developed with minor adjustment of the options for
more understanding.

Validity and reliability test were conducted at
Siriraj Hospital, and approved by Siriraj Institutional
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Review Board. Parents or guardians who participated
in the present study were asked to provide written in-
formed consent prior to enrollment. Children aged 7-10
years were also asked for assent. Patients aged 3-10
years old with a history of diurnal urinary incontinence,
UTIs or abnormal voiding habits, who presenting to
pediatric nephrology or urology clinic, were recruited
as the study group. Age-matched children presenting
to pediatric general outpatient clinic were recruited
as control group. Patients with posterior urethral
valve, meningomyelocele or unable to read Thai were
excluded. Final DVSS-Thai version was tested and
re-tested at the following 1 - 2 weeks. For the re-test,
participants could come back to re-test at hospital, or
re-test at home and send the questionnaire back by mail.

The present study was approved by the Siriraj
Institutional Review Board, certificate of approval
(COA) no.Sil157/2015.

Statistical analysis

To verify validity of the test in Thai children we
used a median symptom score 14 and 4 of the study
and control group, respectively®, significance at 0.05
(type I error = 5%, 2-sided) and power at 90% (type
IT error = 10%). The sample size was calculated to be
at least 21 subjects in each group. Ages and sex were
compared with unpaired t-test and Chi-square test,
respectively. Difference of each item and total scores
between study and control groupswere statistical
analysis with Mann-Whitney U test. The optimum
cutoff score was analyzed using receiver operating
characteristics (ROC) curve. To test the reliability,
Cronbach’s coefficient alpha was used to verify internal
consistency. Intraclass correlation coefficient (ICC)
was used to verify reliability with reference to the
stability of the instrument (test-retest).All statistical
analyses were performed using PASW statistics 18.0
(SPSS Inc., Chicago, IL, USA), with p-values<0.05
considered statistically significant.

Results
Translation of original DVSS into DVSS-Thai
version

According to aforementioned translation pro-
cess, there was a good correspondence between the
original English version and back translation from Thai
to English version. A pretest of translated questionnaire
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Appendix-1. Original Dysfunctional Voiding Symptom Score

Over the last month Almost  Less than half About half the Almostevery  Not available
never the time time time

1.1 have had wet clothes or wet 0 1 2 3 NA
underwear during the day.
2. When I wet myself, underwear is 0 1 2 3 NA
soaked.
3.1 miss having a bowel movement 0 1 2 3 NA
every day.
4.1 have to push for my bowel 0 1 2 3 NA
movements to come out.
5.1 only go to the bathroom one or two 0 1 2 3 NA
times each day.
6. I can hold onto my pee by crossing 0 1 2 3 NA
my legs, squatting or doing the “pee
dance ”.
7. When I have to pee. I cannot wait. 0 1 2 3 NA
8.1 have to push to pee. 0 1 2 3 NA
9. When I pee it hurts. 0 1 2 3 NA
10. Parents to answer. Has your child No (0) Yes (3)

experienced something stressful like to

example below?

Total

New baby

New home

New school

School problems

Abuse (sexual/physical)

Home problems (divorce/death)
Special events (birthday)
Accident/injury

Others

was performed to verify the cultural and conceptual
adequacy and 4 guardians provided some feedback of
the item 3 “I miss having a bowel movement every
day.” and item 5 “I only go to the bathroom one or two
times each days.” They wondered what should be the
answer for having a bowel movement every 2-3 days
or going to the bathroom more than 2 times each days?
However, all ultimately understood and abled to answer
the questions. A few verbal were adjusted for more
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understanding in frequency of each item and the final
Thai version of the DVSS was developed (Table 1).

Validity and reliability of DVSS-Thai version
Twenty-two patients (10 females and 12 males)
and 30 aged matched children (14 females and 16
males) were recruited as study group and control
group, respectively. There were no differences in age
and sex between the study and control group. Mean
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Table 1. Thai version of the Dysfunctional Voiding Symptom Score (DVSS)
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ages of the study group was 6.1+2.3 years and control
group was 6.3+2.2 years (p = 0.736). Proportions of
female in each group were equal (45.5% VS 46.7%,
p =0.931). Difference mean total scores of the DVSS
was found, the study group was 11.6+4.7 (range
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5 - 24) and control groups was 1.9+1.6 (range 0 - 6)
(p<0.001). Mean symptom scores of each item were
also different between the study and control groups
in most items, except for item 3 and 4 which involve
defecation (Table 2).
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Table 2. Comparisons of age, gender and Dysfunctional Voiding Symptom Scores (DVSS) between the study and control groups

Parameters Case (n =22) Control (n = 30) p-value*
Age (years) 6.1+2.3 6.3+£2.2 0.736
Gender (male/female) 12/10 16/14 0.931
Item1 (urine incontinence) 2.1+0.9 0+0.0 <0.001
Item 2 (wetting amount) 2.0+0.9 0+0.0 <0.001
Item 3 (low defecation frequency) 0.6x1 0.4+0.7 0.756
Item 4 (difficult defecation) 09+1.2 0.5+0.7 0.520
Item 5 (infrequent voiding) 1.2+£1.3 0.3+£0.6 0.012
Item 6 (curtysing) 1.8+1.2 0.1+0.3 <0.001
Item 7 (urgency) 1.6£1.2 0.2+04 <0.001
Item 8 (voiding difficulty) 04+0.8 0.1+0.3 0.039
Item 9 (dysuria) 0.3+0.8 0+0.0 0.016
Item 10 (stressful events) 0.8«14 0.2+0.8 0.044
Total score 11.6+4.7 1.9+1.6 <0.001
* Significant p-value<0.05
10 . RO% Curve Discussion
DVSS is a questionnaire commonly used to
] evaluate LUTD, dysfunctional elimination syndrome
2 0o or currently termed BBD. It is a non-invasive meas-
% urement scale which is self-reported by guardians and
= children. DVSS was used worldwide and translated
from English version into different languages e.g.
" Portuguese, Chinese and Korean">!'”. Authors com-
o o - o o - - pleted the process of translation, validation and test
' ' 1- Speciticity ' ' for reliability, and accomplished Thai version of the
Fig.1 Receiver operating characteristics (ROC) curve DVSS.

analysis of Thai version of Dysfunctional Voiding
Symptom Score (DVSS), with the sensitivity of
100%, specificity of 96.7%, and area under the curve
(AUC) 0.998 (p<0.001).

Female and male had the same optimum cutoff
score of 5 (sensitivity 100% and specificity 96.7%) with
area under the curve (AUC) of ROC curve of 0.998
(»<0.001) as Fig. 1. Using reference cut off scores
according to the original DVSS at 6 for female and 9
for male, the sensitivities were considerably decreased
(92.5% and 72.2% respectively), but specificities were
slightly increased to 100%.

Cronbach’s alpha coefficient was 0.8, showing
a good internal consistency, and ICC for test-retest
reliability was 0.906 (p<0.001; 95% Confidential In-
terval: 0.841 - 0.945) indicating an excellent reliability.
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The translation of theThai version was care-
fully performed in semantic, cultural and conceptual
equivalences to the original DVSS. DVSS Chinese and
Korean versions'®!?, experienced confusion of some
items and were adapted for those items. For example,
the item 3 “I miss having a bowel movement every
day.” combined with the option “almost never” may
cause confusion initially. Korean version of DVSS
was modified the items 3 to “I do not have a bowel
movement more than once every day.” The item 5 in
Chinese version of the DVSS was made more clearly by
changing “I only go to the bathroom one or two times
each day” to “Tonly go to the bathroom for urine one or
two times each day”’. During the pretesting stage in our
study, this also occurred. However, we did not change
the item after pretesting, but added only a few verbal
differences to some options for more understanding of
frequency in the final DVSS-Thai version.

13



The Thai version of DVSS was reliable and
valid to distinguish patients with LUTD/BBD from
normal subjects. The internal consistencywas as good
as Portuguese and Korean versions">'”, and correla-
tion coefficient of the test-retest was excellent similar
to other language versions>'”. Although the Thai
version of DVSSwas studied in children with the same
inclusion criteria mentioned in the original DVSS, total
scores of patients and controls (mean 11.6 vs1.9) were
less than the original DVSS (median 14vs 4)©. With
the AUC of ROC curve of 0.998, the cutoff score of 5
(for both female and male) was able to identify children
with LUTD/BBD.

The optimum cutoff score in the present study
was lower than the original DVSS (6 for female and 9
for male). This may be due to the lower mean scores of
both study and control groups. However, the optimum
cutoff score in the Chinese version was also different
from the original DVSS. The chosen cut-off point for
Chinese female and male was 6.7 (sensitivity 81.7%,
and specificity 82.6%), with a mean total scores of
the case and control groups of 9.7+3.9 and 4.1+2.6,
respectively!®. It seemed that there was variation range
of the optimum cutoff score in different population.

Limitation of the present study was the lack of
urodynamic study to confirm the diagnosis of LUTD
and determine the abnormality of bladder involving
storage and voiding functions. In addition, mean
symptom scores of the items involving defecation
(item 3, 4) were not significantly different between
the study and control groups. This might be due to
the inability of the items or low prevalence of bowel
dysfunction in the present study. Furthermore, the
DVSS itself did not include all symptoms of lower
urinary tract, e.g. enuresis, urinary frequency, and
bowel-related items, such as fecal soiling or large fecal
masses. Nevertheless, DVSS has several advantages.
It is a short questionnaire regarding the common
abnormal voiding symptoms and bowel habit, and
a non-invasive tool, self-reporting by guardians and
children.

Application of the DVSS has been widely used
for identification of BBD in children®2”. BBD was
shown as a risk factor for UTI, as well as recurrent
UTTI in young children presenting with febrile/symp-
tomatic UTI with or without VUR®*'¥, The child with
a lower urinary tract symptom, with history of UTI or
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suspected of abnormal voiding habit should be evalu-
ated for BBD. In general practice, BBD was probably
underdiagnosed and undertreated, so Thai version of
the DVSS would be helpful in early diagnosis and
management of BBD in Thai children. Proper toilet
training may be helpful in this group of patients in
order to avoid further complications.The potential
use for monitoring a clinical change after behavioral
modification should be further studied.

Conclusion

Thai version of the DVSS was completed by
proper process and demonstrated an excellent validity
and reliability to identify BBD in Thai children. At the
optimum cutoff score of 5, the DVSS Thai version
has a high sensitivity, specificity and discriminative
ability with the lower optimum cutoff score than the
original DVSS. Higher score (6 or over) may show
more specificity to diagnose BBD. This non-invasive
measurement would be useful to early diagnosis and
management of BBD in Thai children.

What is already known on this topic?

Ability of bladder and bowel control is an
essential developmental skill of young children. BBD
is a common problem shown as a risk factor for UTI
and also associated to psychological and psychiatric
problems. The DVSS is a questionnaire used to
evaluate BBD in children worldwide, and translated
into several languages with reliability.

What is this study adds?

Thai version of the DVSS was translated, and
tested for validity and reliability to be a measurement
for BBD for Thai children. The optimum cutoff score
was lower than the original DVSS. The score of 5
or over has been shown to identify BBD with a high
sensitivity and specificity. The authors suggest that the
Thai version of the DVSS should be used to identify
BBD in Thai children. The potential use for monitoring
a clinical change after behavioral modification should
be further studied.
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