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Urine Density and pH: Do They Have a Relationship
with Voiding Dysfunction?

[drar Dansitesi ve pH; iseme Disfonksiyonu ile iliskili
Midir?

Mehmet Zeynel Keskin®, Erkin Karaca®, Ibrahim Aydogdu @, Yusuf Ozlem llbey ©

ABSTRACT

Objective: The etiology of voiding dysfunction has garnered constant attention in the literature. Various factors
such as UTI, bowel problems and constipation, negative attitudes of the social environment and the family, and
genetics have been inspected and are still topics of investigation. UTI was found to have a strong association with
pelvic wall dysfunction, constipation and lazy bowel syndrome, and voiding dysfunction. In this study we aimed to
investigate the effects of urine pH and urine density studied in complete urinalysis on pediatric voiding dysfunction
in order to contribute to the etiology of voiding dysfunction.

Method: A total of 43308 children were included in the study. Based on results of screening, 42196 children witho-
ut voiding dysfunction were included in Group 1 and 1112 children with voiding dysfunction were assigned to
Group 2. Results of complete urinalysis of all identified children were scanned to obtain urine pH and density valu-
es. Differences between the two groups in terms of independent parameters (urine pH and density) were analyzed
using Student’s t-test. A p value<0.05 was considered statistically significant.

Results: The group with voiding dysfunction was determined to have a statistically significantly higher mean age.
There was no difference between the groups in terms of urine pH values. However, urine density values were sta-
tistically significantly lower in the group with voiding dysfunction.

Conclusion: In general, children with voiding dysfunction are expected to have lower urine pH values, while urine
density is not expected to show any differences. However, our study determined no differences in urine pH but
detected lower urine density compared to the control group. Clearly, more advanced molecular or experimental
prospective studies are required to explain this situation.
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Amag: iseme disfonksiyonunun etiyolojisi literatiirde siirekli ilgi konusu olmustur. IYE, badirsak sorunlari ve kabizlik,
sosyal gevrenin ve ailenin olumsuz tutumlari, genetik vb. gibi bir ¢ok neden tizerinde durulmus ve hala arastirma-
lara konu olmaktadir. IYE ile pelvik duvar disfonksiyonu, kabizlik ve barsak tembellikleri ve iseme disfonksiyonu
arasinda yogun iliski saptanmstir. Biz de bu ¢alismamizda, iseme disfonksiyonunun etiyolojisine katki saglayabil-
mek igin tam idrar tahlilinde ¢alisilan idrar pH ve idrar dansitesinin pediatrik iseme disfonksiyonunda ki etkisini
incelemeyi amagladik.

Yéntem: Toplam 43308 ¢ocuk ¢alismaya dahil edildi. Tarama sonucunda iseme disfonksiyonu olmayan 42196 ¢ocuk
grup 1, iseme disfonksiyonu olan 1112 ¢ocuk grup 2 olarak belirlendi. Tespit edilen tiim ¢ocuklarin tam idrar tahlil-
leri tarandi ve idrar pH ve dansite verileri elde edildi. 2 grup arasinda bagimsiz parametreler (idrar pH ve dansite)
agisindan farklhilik Student t test kullanilarak istatistiksel agidan analiz edildi. p<0,05 degeri istatistiksel olarak
anlamli kabul edildi.

Bulgular: iseme disfonksiyonu olan grup istatistiksel olarak anlamli diizeyde yas olarak daha biiyiik saptandi. idrar
pH dederinde gruplar arasinda farklilik bulunmadi. idrar dansite dederi ise iseme disfonksiyonu olan grupta istatis-
tiksel olarak anlamli élgiide diisiik saptandi.

Sonug: iseme disfonksiyonu olan cocuklarda idrar pH degerinin daha diisiik ctkmasi beklenirken, idrar dansitesinde
genelde farklilik beklenmez. Fakat bizim ¢alismamizda idrar pH dederinde farklilik saptanmazken, idrar dansitesi
kontrol grubuna gére diisiik saptanmistir. Bu durumun agiklanmasi icin daha ileri diizeyde, molekdiler ya da deney-
sel, prospektif calismalara ihtiyag oldugu agiktir.

Anahtar kelimeler: [seme Disfonksiyonu, idrar pH, idrar Dansitesi
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INTRODUCTION

Since cortical maturation is not complete in infancy,
the pontine urination center undertakes the pri-
mary role and the inhibitory action of the cortex is
not yet present. This period is characterized by
hourly small-volume voiding coordinated with fee-
ding. Between ages of 1-3 years, inhibitory path-
ways develop between the cortex and the pons and
the cortex becomes fully functional around the age
of 4 as a center of control over functions of pons
Therefore, it is thought that urinary control is estab-
lished at age 4 *3. Voiding dysfunction can be defi-
ned as failure to establish toilet training habits at
the age of 4, which is when toilet training habits are
completely established, due to adopting wrong
habits because of behavioral problems at ages 2-4
during which these habits are learned. Subsequently,
cortical maturation cannot gain full command and
normal urinary control of urination centre in the
pons cannot be instituted . The ensuing disorders
can be listed as; Urge syndrome, Dysfunctional
Voiding involving Detrusor-Sphincter Dyssynergia
(DSD), and Enuresis “.

The primary etiology of urge syndrome is urinary
tract infection (UTI). It is thought that the urinary
tract infection stimulates afferent fibers of bladder
causing detrusor fibers to become overactive “.
These children have lower than normal bladder
capacity, and therefore, urinate more frequently.

Dysfunctional voiding is an acquired condition due to
the child delaying urination to continue playing and
constantly contracting pelvic wall muscles. These
children can receive an accurate diagnosis based on
a thorough clinical history and voiding cystometry
together with electromyography (EMG). Test results
determine that the pelvic wall muscles contract and
thus stop the sphincter from relaxing. Therefore, the
main problem is believed to be acquired DSD ©,
Moreover, questionnaire scales have been develo-
ped to be used in anamnesis and in identifying this

problem. The most common questionnaire scales
include Dysfunctional Voiding Symptoms Score
(DVSS), Dysfunctional Voiding and Incontinence
Symptoms Score (DVISS), and Incontinence Symptoms
Index- Pediatric (ISI-P). Studies have attributed the
greatest diagnostic value to DVISS ©,

Enuresis is a condition of nighttime incontinence
after the age of 5 at least two times per week for a
minimum period of three months . Enuresis is
encountered in 15% of children of this age and 80%
of these cases do not demonstrate additional
symptoms (monosymptomatic enuresis) 2. Although
many factors have been implicated in the etiology of
enuresis, monosymptomatic enuresis is a condition
of which the etiology is still being investigated in the
literature.

The etiology of voiding dysfunction has garnered
constant attention in the literature. Various factors
such as UTI, bowel problems and constipation,
negative attitudes of the social environment and the
family, and genetics have been inspected and are
still topics of investigation. UTI was found to have a
strong association with pelvic wall dysfunction,
constipation, lazy bowel syndrome, and voiding
dysfunction ®. Behavioral therapies (focus on hygie-
ne, timed voiding etc.) coupled with appropriate
antibiotic therapy and medical treatment for consti-
pation are known to precede anticholinergics as the
first-line treatment for children with voiding dysfunc-
tion ©10),

This study aims to investigate the effect of urine pH
and density values obtained through complete uri-
nalysis on pediatric voiding dysfunction in order to
contribute to the etiology of voiding dysfunction.

MATERIAL and METHODS
Files of children aged between 4-18 years who pre-

sented to the urology and pediatric urology polycli-
nics at our hospital were scanned retrospectively
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over the system. Patients with neurological disor-
ders, history of chronic medication use, and history
of traumatic surgeries or accidents that could have
caused urethral obstruction were excluded from
the study. A total of 43308 children were included
in the study. Based on screening, 42196 children
without voiding dysfunction were included in Group
1 and 1112 children with voiding dysfunction were
assigned to Group 2. Complete urinalyses of all
identified children were scanned to obtain urine pH
and density values. The normality of the data was
evaluated through frequency analysis using skew-
ness and kurtosis. Then, the differences between
the two groups in terms of independent parame-
ters (urine pH and density) were analyzed using
Student’s t-test. A p value<0.05 was considered
statistically significant.

RESULTS

Mean ages of Groups 1, 2, and all children in the
study were 9.9%3, 11.46%4.3, and 9.94+3.05 years;
urine pH values were 6.30+0.60, 6.28+0.61, and
6.30+0.60; and urine densities were 1021.75+8.73,
1019.4448.58, and 1021.6948.7, respectively. The
group with voiding dysfunction was determined to
have a statistically significantly higher mean age w
(p<0.001). There was no difference between the gro-
ups in terms of urine pH values (p=0.172). However,
urine density values were statistically significantly
lower in the group with voiding dysfunction at levels
(p<0.001) (Table 1).

Table 1. Sex, age, urine pH, urine density values and statistical out-
comes for patients in all groups.

Group 1 Group 2 Total P
(n=42196) (n=1112) (n=43308) value*
Sex Girl (n) 23559 704 24263
Boy (n) 18637 408 19045
Age (years) 9.9+3 11.46+4.3 9.94+3.05 <0.001
(mean.£SD)
Urine pH 6.30£0.60 6.28+0.61 6.30£0.60 0.172
(mean.£SD)

Urine Density 1021.75+8.73 1019.44+8.58 1021.69+8.7  <0.001
(mean.£SD)

SD: standard deviation, *: Student’s t Test, n=number of children
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DISCUSSION

The diagnosis of pediatric voiding dysfunction is made
primarily using noninvasive diagnostic methods. A tho-
rough history, detailed physical examination, filling a
voiding diary, and symptom scoring (DVSS, DVISS etc.)
are the diagnostic methods that need to be referred at
first. Beyond this stage, the most fundamental tests
that are utilized are complete urinalysis, uroflowmetry,
and the measurement of residual urine volume and
bladder wall thickness using urinary ultrasonography
(USG) “Y. The International Children’s Continence
Society (ICCS) recommends that the expected bladder
volume in children is to be estimated using the formu-
la [(age + 1) x 30]. Bladder volume can be evaluated by
comparing the bladder volume determined by this
formula with the bladder volume determined by diag-
nostic methods (volume of voided urine in uroflow-
metry + residual volume in USG). Moreover, frequency-
volume charts (FVC) filled in a minimum period of 48
hours are also recommended by ICCS 2. The relations-
hip between voiding dysfunction with bowel problems
and constipation was established, and the Bristol scale
was developed for this purpose. This scale can classify
feces based on its properties and detect bowel prob-
lems in children, if there are any. In this way, one can
have an idea about the causes of voiding dysfunction
13 The DVSS score is a modified version of the
International Prostate Symptoms Score (IPSS), which is
used in adults for Benign Prostate Hyperplasia (BPH)
and Lower Urinary Tract Symptoms (LUTS), to be admi-
nistered to children ¥, Another fundamental diagnos-
tic method is urinalysis. It is an essential test, particu-
larly for determining underlying UTI. Parameters used
to establish diagnosis nclude leukocyte, nitrite, and
leukocyte esterase positivity. Two other important
parameters tested in urinalysis are pH and density.
While pH can provide information about the metabolic
and infectious states, density gives an idea about ina-
dequate or excess water intake. Diabetes Insipidus
(DI), and presence of concentration defects. Children
with voiding dysfunction may have concomitant pelvic
floor dysfunction.
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Accordingly, children with pelvic floor dysfunction
were also found to demonstrate constipation prob-
lems, incomplete voiding of the bladder, and conse-
qguently, a higher prevalence of UTI. The antibiotic
therapy suggested for these children typically comp-
rises trimethoprim-sulfamethoxazole or nitrofuran-
toin ™), In the light of this information, urine pH is
expected to be lower in children with voiding dysfunc-
tion as recurrent UTls induced by E.coli are more
common. However, a review of the literature revea-
led no studies that have directly investigated pediat-
ric voiding dysfunction with regard to urine pH and
density. Studies in the literature have predominantly
focused on the relationship of urinary calcium excre-
tion with enuresis, hematuria, and urolithiasis. In a
study that included 204 children, Kozerska et al. *©
investigated the relationship between monosympto-
matic enuresis (MNE) and urinary calcium excretion,
and determined that children with MNE had higher
urinary Ca+2 levels compared to controls in both
spot and 24-hour urine samples. The same study
determined no differencein urine pH values. Similarly,
our study did not determine any differences in the
pH levels of the group with voiding dysfunction
when compared to the control group. The mean
urine pH values of the groups in the Kozerska et al.
%) study were around 6.3; thus, they were acidic as
was determined in our study. This situation suggests
that urine pH is more acidic in the pediatric age
group compared to adults. There was not any studies
in the literature that compared voiding dysfunction
and a control group in terms of urine density values.
Kozerska et al. *® determined in their study that
urine osmolality was higher in the enuretic group
than in the control group. On the other hand, our
study determined significantly lower urine density
levels in the group with voiding dysfunction. The
higher osmolality determined in children with enure-
sis in the study by Kozerska et al. may be connected
to increased urinary calcium excretion due to use of
desmopressin in these children. We think that urine
density values were higher in the control group in
our study because most of the children represented

voiding dysfunction subgroups that did not require
desmopressin as our study did not only include
children with enuresis. Based on our general medical
information, causes of low urine density include
parameters such as excess liquid intake, DI, and diu-
retic use. Since children who possess the last two
parameters were excluded from the study, it is clear
that more advanced molecular or experimental pros-
pective studies are required to explain these low
urine density values detected in the group with voi-
ding dysfunction.

CONCLUSION

Considering that the higher number of patients
(n=43308), and enuretic cases (n=1112) included in
our study, it would not be wrong to say that our
study was the first study to reveal the relationship
between urine density, PH, and voiding dysfunction
in a real sense. In general, children with voiding
dysfunction are expected to have lower urine pH
values, while urine density is not expected to show
any differences. However, our study determined no
differences in urine pH but detected lower urine
density in enuretic cases compared to the control
group. Clearly, more advanced molecular or experi-
mental prospective studies are required to explain
this relationship.
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