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ABSTRACT

Objective: To contribute to the explanation of the etiology of enuresis, which is quite prevalent, by investigating its 
relationship with urine pH and density.
Methods: A total of 45558 children were included in the study. Based on screening results, 44201 children without 
enuresis were assigned to Group 1 and 1357 children with enuresis to Group 2. Complete urinalysis results of all 
children who had been identified were scanned and values of urine pH and density were obtained. Intergroup dif-
ferences with regard to urine pH and density were analyzed using Student’s t-test. A p value of <0.05 was consid-
ered statistically significant.
Results: The group with enuresis was determined to be statistically significantly younger , and has lower  urine pH, 
and density.
Conclusion: The results of our study are consistent with current data. Our study, which will be among one of the 
largest-scale enuresis studies in the literature, provides guidance to physicians by reminding them the importance 
of urinary tract infections in the etiology of enuresis.
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ÖZ

Amaç: Oldukça yaygın olan enürezisin idrar pH’ı ve idrar dansitesi ile ilişkisini araştırarak etiyolojisinin açıklanma-
sına katkıda bulunmak.
Yöntem: Çalışmaya toplam 45558 çocuk dahil edildi. Taramaya göre, enürezisi olmayan 44201 çocuk grup 1’e ve 
enürezisli 1357 çocuk grup 2’ye alındı. Belirlenen tüm çocukların tam idrar tetkikleri tarandı ve idrar pH ve dansite 
değerleri elde edildi. İdrar pH’ı ve dansitesi açısından gruplar arası farklılıklar student t-testi kullanılarak analiz 
edildi. P<0,05 değeri istatistiksel olarak anlamlı kabul edildi.
Bulgular: Enürezisli grubun yaş, idrar pH değeri ve idrar dansitesinin daha düşük olduğu istatistiksel anlamlı 
bulundu.
Sonuç: Çalışmamızın sonuçları güncel verilerle uyumludur. Literatürdeki en büyük enürezis çalışmalarından biri 
olacak olan çalışmamız, enürezis etiyolojisinde idrar yolu enfeksiyonlarının önemini hatırlatarak hekimlere rehber-
lik etmektedir.
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INTRODUCTION
 
The term “enuresis nocturna ” denotes the condition 
of nighttime urinary incontinence. With regard to its 
definitions, the International Children’s Continence 
Society (ICCS) has provided the most comprehensive 
definition. According to the definition by ICCS; enure-
sis is a condition of bedwetting in children older than 
five years encountered more than once per month. 
If bedwetting is observed more than three times per 
week, it is described as “frequent” (1,2). Meanwhile, 
American Psychiatric Association (APA) defines 
enuresis as a condition of nighttime incontinence 
after the age of 5 at least two times per week for a 
minimum period of three months (3). The term 
“monosymptomatic” is used for patients who have 
no other lower urinary tract symptoms (LUTS) besides 
enuresis, and while 10% of school-age children dem-
onstrate enuresis nocturna, and 2-3% of them enure-
sis diurna (4,5). The etiology of enuresis has garnered 
constant attention due to its high prevalence. A wide 
spectrum of factors including sex, young age, hyper-
activity disorder, low economic status, family history, 
low parental education level, deep sleep pattern, 
high number of siblings, and having cohabitants in 
the child’s bedroom have been implicated in its etiol-
ogy (6-11). Many studies have attempted to reveal the 
etiology of enuresis by focusing on values related to 
the calcium (Ca+2 ) such as urine calcium levels and 
bone mineral density. However, none of the studies 
have directly investigated the relationship of enure-
sis with parameters of complete urinalysis as urine 
pH and density (12-14). This study aims to contribute to 
the explanation of the etiology of enuresis, which is 
quite prevalent, by investigating its relationship with 
urine pH and density.

MATERIALS and METHODS
 
Files of children aged between 4-18 who presented 
to the urology and pediatric urology polyclinics at 
Tepecik Education and Research Hospital were 
scanned retrospectively over the system. During the 

scan, patients with neurological diseases, history of 
chronic medication use, traumatic surgery or acci-
dents that could have resulted in urethral obstruc-
tion were excluded from the study. A total of 45558 
children were included in the study. Based on a scan, 
44201 children without enuresis were assigned to 
Group 1 and 1357 children with enuresis to Group 2. 
Complete urinalysis results of all children who had 
been identified were scanned and values of urine pH 
and density were obtained. The data was evaluated 
for normality by frequency analysis using skewness 
and kurtosis. Then, differences between the two 
groups with regard to independent parameters (age, 
urine pH, density) were statistically analyzed using 
the Student’s t-test. A p value of <0.05 was consid-
ered statistically significant.

RESULTS

Respective mean ages (9.89±3.02, 9.29±2.79, and 
9.87±2.99 years); urine pH (6.28±0.57, 6.22±0.62, 
and 6.27±0.59); and urine density values (1022.75±8.9, 
1019.91±7.28, and 1021.97±8.8) of Groups 1,2, and 
all children were as indicated. The enuretic group 
was younger (p<0.001), and had statistically signifi-
cantly lower urine pH (p<0.001), and density 
(p<0.001) (Table 1).

DISCUSSION
 
Enuresis is not only a urological problem but at the 

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

Sex Female (n)
 Male (n)

Age (years) 
(mean.±SD)

Urine pH (mean.±SD)

Urine Density 
(mean.±SD)

Group 1
(n=44201)

23441
20760

9.89±3.02

6.28±0.57

1022.75±8.9

Group 2
(n=1357)

552
805

9.29±2.79

6.22±0.62

1019.91±7.28

Total 
(n=45558)

23993
21565

9.87±2.99

6.27±0.59

1021.97±8.8  

p 
value*

<0.001

<0.001

<0.001

SD: standart deviation, *: Student’s t Test, n=number of children.
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same time an important psychological problem. 
Both the children and their parents experience a 
high amount of stress throughout the process (4). The 
child is subjected to shouting, condemning, and 
even physical punishment by the parents, whereas 
the parents are physically strained. If the physician 
fails to recognize the stressful situation surrounding 
the parents and the child and does not provide them 
with appropriate psychological/pedagogical support 
during this process, the likelihood of a successful 
medical treatment decreases. Although many stud-
ies have been done to uncover its etiology, the 
definitive etiology is still not known; genetics, wak-
ing problems, retarded maturation, stress, poor toi-
let training, defects in smooth muscle physiology, 
being male, and certain organic causes are among 
the very comprehensive list of implicated factors (10). 
The most commonly implicated pathophysiological 
cause is low night-time Anti Diuretic Hormone (ADH) 
release or a decrease in retained water due to inad-
equate response to ADH by aquaporin receptors (15). 
The prevalence of enuresis also demonstrates vari-
ability across countries. Across the world, Italy pres-
ents the lowest enuresis prevalence (3.8%), while 
Australia ranks first (18.9%) (16). Studies done in our 
country determined this rate as 11.1% (17,18). This vari-
ability in prevalence rates suggests that sociocultural 
status and economic parameters are among its etio-
logic factors. Moreover, many studies have revealed 
that prevalence of enuresis increases with lower lev-
els of parental education (19,20).

Amare et al. (21) aimed to uncover the etiology of 
enuresis in a study on a total of 1520 children aged 
between 5-18 years which included 130 children 
with primary enuresis (PE) and 1390 cases without 
PE. They evaluated the two groups with regard to the 
effects of various parameters including sex, paternal, 
and maternal education levels and determined the 
factors associated with enuresis as young age, not 
being the first child, deep sleep, snoring in sleep, 
sleeping more than two hours in the daytime, low 
paternal education level, the child not having 

received quality training, sharing the bedroom with 
others or siblings, and behavioral problems.

Many studies in the literature have focused on the 
relationship between urinary tract infections and 
enuresis. Recurrent urinary tract infections are 
thought to be involved in the etiology of voiding dys-
function and enuresis by causing changes in the 
bladder wall (16). Only a few publications have studied 
the relationship between complete urinalysis, which 
is the primary laboratory test requested for urinary 
tract infections, and enuresis. Although many stud-
ies have particularly investigated the relationship 
between calciuria and enuresis, we were not able to 
find any studies that have directly investigated the 
relationship of parameters such as urine pH and den-
sity with enuresis. In a study that included 204 chil-
dren, Kozerska et al. (13) investigated the relationship 
between monosymptomatic enuresis (MNE) and uri-
nary calcium excretion, and determined higher uri-
nary Ca+2 levels in children with MNE compared to 
the controls in terms of both spot and 24-hour urine. 
The same study did not determine any differences in 
urine pH values, and found that urine osmolality was 
higher in the enuresis group than in the control 
group. Although the study by Kozerska et al. (13) did 
investigate urine pH and osmolality with regard to 
enuresis, the number of patients was quite low and 
a higher osmolality in the enuresis group was actu-
ally not an expected result. We think that the low 
number of patients could have restricted the authors’ 
ability to arrive at accurate conclusions. Considering 
that our study included 45558 patients and 1357 
enuretic cases, it would not be wrong to state that it 
is the first study that has truly revealed this relation-
ship.
 
As expected, the results of our study determined 
that children in the enuresis group were statistically 
significantly younger. The lower urine density detect-
ed in the enuresis group once again suggests that 
ADH, which has been stressed in etiology, is inade-
quate or ineffective. ADH is a hormone that concen-
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trates the urine and its inadequacy is expected to 
dilute urine. A lower pH value suggests that there 
could actually be organic causes underlying enuresis. 
It is likely that children with enuresis have received 
insufficient toilet training and therefore cannot void 
urine effectively. Therefore, UTIs are more prevalent 
across children with enuresis and urine pH levels are 
accordingly lower.

CONCLUSIONS

The results of our study are consistent with current 
data. Our study, which will be among one of the 
largest-scale enuresis studies in the literature, pro-
vides guidance to physicians by reminding them the 
importance of urinary tract infections in the etiology 
of enuresis.
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