
Evaluation of neuropsychological development of children diagnosed 
with primary monosymptomatic nocturnal enuresis: A pilot study

This study was presented at 
51st Annual Scientific Meeting 
of the European Society for 
Paediatric Nephrology 2018 in 
Antalya as a poster

1Department of Pediatrics, 
Sultan Abdülhamid Han 
Training and Research 
Hospital, İstanbul, Turkey 
2Department of Pediatrics, 
Division of Pediatric 
Nephrology, Bahçeşehir 
University School of Medicine, 
Medical Park Göztepe Hospital, 
İstanbul, Turkey

Submitted:
25.06.2019

Accepted:
04.01.2020

Available Online Date:
11.03.2020

Corresponding Author:
Duygu Övünç Hacıhamdioğlu 
E-mail: 
duyguovunc@yahoo.com.tr

©Copyright 2020 by Turkish 
Association of Urology

Available online at
www.turkishjournalofurology.com

Ayben Kılıç1 , Duygu Övünç Hacıhamdioğlu2 , Ersin Tural1 , Ferhan Karademir1 

Cite this article as: Kılıç A, Övünç Hacıhamdioğlu D, Tural E, Karademir F. Evaluation of neuropsychological development of children diag-
nosed with primary monosymptomatic nocturnal enuresis: A pilot study. Turk J Urol 2020; 46(4): 320-5.

ORCID IDs of the authors:  
A.K. 0000-0003-4889-2362;  
D.Ö.H. 0000-0002-9592-3769;  
E.T. 0000-0003-1343-9875;  
F.K. 0000-0002-1085-3360.

ABSTRACT
Objective: Studies on primary monosymptomatic nocturnal enuresis have supported neuromotor devel-
opment delay. This study aims to examine the neuropsychological development of children with primary 
monosymptomatic nocturnal enuresis.

Material and methods: This study included 30 children diagnosed with primary monosymptomatic noc-
turnal enuresis and 30 healthy children. Both groups were analyzed by pediatric psychologists using the 
Wechsler Intelligence Scale for Children–Revised (WISC-R) and the Bender Gestalt Visual Motor Detec-
tion test. The WISC-R test is an intelligence test that includes six verbal subscales (information, similari-
ties, arithmetic, vocabulary, judgment, and digit span) and six performance subscales (picture completion, 
picture arrangement, block design, object assembly, coding, and labyrinths). The Bender Gestalt test is a 
psychological assessment instrument used to evaluate visuomotor functioning, visuospatial functions, spa-
tial memory, visuomotor integration skills, and visual perception skills.

Results: There were no differences in age (7.66±0.9 versus 8±1.07 years, p>0.05) or sex (20 females versus 
20 males, p>0.05) between the groups. Picture completion (p=0.024), picture arrangement (p=0.001), and 
object assembly test (p=0.000) performance was found to be worse in subjects with primary monosymptom-
atic nocturnal enuresis. Similarity (p=0.021) and judgment tests (p=0.048) of the verbal subtests were also 
found to be delayed in the nocturnal enuresis cases.

Conclusion: Our results suggest that children with nocturnal enuresis have lower performance compared 
with the control group in terms of abstract thinking, correct expression of thought, cause-result relation, 
short-term memory, and problem-solving ability. These children should be routinely tested by neurodevelop-
ment tests and receive support in areas in which they are delayed.
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Introduction

Urinary incontinence is frequently seen in chil-
dren. At the age of 5, 15% to 20% of children are 
incontinent at night.[1,2] Most of these children 
have primary (nocturnal urinary control never 
achieved) and monosymptomatic (without ad-
ditional lower urinary tract symptoms with the 
exclusion of nocturia or a history of bladder 
dysfunction) enuresis.[1,3] It has been reported 
that enuresis is related to genetics, nocturnal 
polyuria, nocturnal detrusor overactivity, high 
arousal thresholds, functional immaturity of 
the central nervous system, and neuromotor 
development delay.[4,5] Developmental prob-
lems are one of the most accepted theories of 

the etiopathogenesis of primary monosymp-
tomatic nocturnal enuresis (PMNE), which is 
defined as the biological expression of neu-
rophysiological immaturity. Neuropsychiatric 
and neurodevelopment problems observed in 
patients with PMNE also support this theory.
[5-9]

Emotional disorders are higher in patients with 
PMNE than in the general population. A study 
examining the effects of neuropsychological 
development of children affected by PMNE 
in the Turkish population found that depres-
sion scale scores were significantly higher in 
the nocturnal enuresis group compared to the 
control group.[10] Another study found that 48% 
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of enuretic children had poor school performance.[11] Okur et 
al.[12] reported that the prevalence of attention-deficit/hyperac-
tivity disorder is higher in children with PMNE compared with 
the healthy population. The role of psychological factors in the 
development of PMNE remains unclear. Therefore, the biologi-
cal development of children with PMNE has not yet been com-
pleted elucidated. Neurophysiological development, whether as 
a cause or effect, appears to be affected in children with enure-
sis. We hypothesized that neurodevelopmental delay in children 
with enuresis is significant and can be evaluated using scoring 
tests. For this purpose, we compared the neuropsychological de-
velopment between children with enuresis and healthy children.

Material and methods

The study was conducted between March 2017 and June 2017 
and included children between 6 and 10 years of age. We enrolled 
30 subjects diagnosed with PMNE (20 boys) and 30 healthy 
children (20 boys) whose follow-up was performed at our Pedi-
atrics Outpatient Clinic. The study was approved by the Erenköy 
Mental and Neurological Diseases Training and Research Hos-
pital Clinical Research Ethics Committee (06.03.2017/4-2017). 
All procedures involving human participants were carried out 
in accordance with the ethical standards of the institutional and 
national research committee and with the 1964 Helsinki Decla-
ration and its later amendments or comparable ethical standards. 
Both children and their parents signed informed consent forms. 
The PMNE inclusion criteria were as follows: bed-wetting at 
night but asymptomatic during the daytime, bed-wetting fre-
quency of twice per week or more for 3 consecutive months, 
never dry for more than 6 months, symptoms not caused by any 
related disease or medicine use, and no other lower urinary tract 
diseases. The control group consisted of healthy outpatient chil-
dren with no known chronic disease, enuresis, or neurological 
problems. Children with any other neurological diseases (such 

as attention-deficit/hyperactivity disorder, autism, known neu-
rological disorder, and neuromotor development retardation) 
were excluded from the study. All children were right-handed. 
Pediatric psychologists applied the Wechsler Intelligence Scale 
for Children–Revised (WISC-R) and the Bender Gestalt Visual 
Motor Detection test.

Neuropsychological tests
Wechsler tests are the gold standard in intelligence and its 
measurement worldwide. This assessment also applies to the 
Wechsler child form. The WISC-R test is an individually ad-
ministered intelligence test validated for children between 6 and 
16 years of age.[13] The average intelligence quotient (IQ) of all 
children was calculated using the subtests of the WISC-R. While 
using a neuropsychological test, special care should be taken to 
avoid possible cultural bias. In 1995, a standardization study 
was conducted on the child form of the WISC-R and adapted 
to the Turkish culture. The split-half reliability of the test was 
found to be 0.97 for the verbal section, performance and 0.97 
for the total score.[14] 

The full-scale WISC-R IQ score was calculated on the basis of 
the subtest scores for verbal and performance IQ. The test in-
cludes six verbal (general similarities, information, judgment, 
vocabulary, arithmetic, and digit span) and six performance 
(picture completion, object assembly, block design, picture ar-
rangement, labyrinths, and digit symbol) subscales. The full-
scale WISC-R IQ score was calculated on the basis of the sub-
test scores for verbal and performance IQ. Visuomotor abilities 
were assessed using the Bender Visual Motor Gestalt test.[15] 
The Bender Gestalt test, or the Bender Visual Motor Gestalt test, 
is a psychological assessment instrument used to evaluate vi-
suomotor functioning, visuospatial functions, spatial memory, 
visuomotor integration skills, and visual perception skills in 
children and adults. Scores on the test are used to identify pos-
sible organic brain damage and the degree of maturation of the 
nervous system (“organicity”). Norms valid for children in the 
6- to 13-year age range were determined by Yalin.[16,17] The scor-
ing system is based on the number of mistakes. The mistakes are 
classified into four groups: rotation, merging, shape distortion, 
and repetition.

Each difference in the shapes as seen and drawn was scored dif-
ferently, and the visuomotor detection score of the individual 
was calculated. A score was considered normal if the patient 
achieved an age-appropriate score and abnormal otherwise. The 
scale was administered in the morning after a good sleep and 
when the child was not hungry.

Statistical analysis
For descriptive data, percentage and number were used for cat-
egorical variables and mean ± standard deviation values used 

•	 Children with PMNE had lower scores on the similarities and 
judgment tests and these results suggest that they do not have 
an adequate cause-effect relationship.

•	 Children with PMNE obtained lower scores on picture com-
pletion, picture arrangement, and object assembly, these re-
sults suggest that children with PMNE have lower analysis-
synthesis skills and visuospatial reasoning ability compared 
with controls.

•	 It has been noted that children with enuresis have central ner-
vous system dysfunction that leads to low performance on neu-
rodevelopment tests.

•	 The evaluation of neuropsychological development in these 
children is important to improve adherence to behavioral ther-
apy.

Main Points:
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for continuous variables. Data were compared by Fisher’s exact 
test for categorical variables and by Mann-Whitney U test for 
continuous variables. Statistical Package for the Social Sciences 
(SPSS Inc.; Chicago, IL, USA) version 15.0 was used for all cal-
culations, and a confidence level of 95% was used to determine 
statistical significance.

Results

According to the results, no differences were found between the 
PMNE and control group with respect to age or gender. Perfor-
mance IQ scores for the WISC-R scale were found to be signifi-
cantly lower in the PMNE group compared to the control group. 
When the performance subtests were considered separately, a 
statistically significant decrease was found in the PMNE group 
in terms of picture completion, picture arrangement, and object 
assembly subtests as compared with the control group (p=0.024, 

p=0.001, p<0.001; Table 1). There were no differences among 
the groups with respect to other parameters of the WISC-R. The 
Bender Gestalt test result was found to be normal in both the 
control and PMNE groups.

Discussion

In this study, we examined the neuropsychological differentia-
tion between children with PMNE and healthy children using 
the WISC-R and found that children with PMNE had lower 
scores on performance test parameters and some verbal perfor-
mance subtests.

Whereas verbal tests assess the linguistic-verbal domain, per-
formance tests assess the visuomotor domain. In general, the 
verbal field demonstrates the child’s ability to use and organize 
knowledge acquired through learning. There was no significant 
difference in verbal test scores between the two groups. When 
we look at the verbal subtests, children with PMNE had lower 
scores on the similarities and judgment tests. Similarity mea-
sures the child’s ability to think in an abstract manner and to 
express his or her opinions accurately and clearly. The judg-
ment subtest demonstrates the child’s level of reasoning and 
emotional maturity. These test results suggest that they do not 
have an adequate cause-effect relationship. It may be said that 
the categorization and abstraction skills of the basic and essen-
tial connections between facts and ideas are underdeveloped in 
children with PMNE as compared with the control group. Sev-
eral clinical observations have suggested an association between 
bed-wetting and decreased learning ability, minor neurological 
impairment, delay in walking, and speaking skills.[7,8,18] This re-
sult may be secondary to the child’s problem, or the mother’s 
problem may have contributed to the emergence of the child’s 
situation. This shows us that various factors have a negative im-
pact on the neuropsychological development of children with 
primary enuresis.

The prefrontal cortex is believed to be involved in both the plan-
ning of our movements and abstract thinking skills. Myelina-
tion of the prefrontal cortex is protracted, and developmental 
changes in the prefrontal cortex continue during adulthood.[19] 
However, there appears to be another process causing the de-
viation from the general population in individuals with PMNE. 
In functional magnetic resonance imaging studies performed on 
children with PMNE, abnormal activation was found in the pre-
frontal cortex, pons, cerebellum, frontal lobe, thalamus, cerebel-
lo-thalamo-frontal region, right precentral gyrus, right inferior 
parietal lobe, postcentral gyrus, frontal gyrus, and insular cortex.
[17,20-23] Compilation of existing data indicated the involvement 
of the central nervous system (as a general neuromotor delay) in 
nocturnal enuresis. However, this trait was not correlated with 
intelligence. The psychologically negative perspective of both 

Table 1. Clinical and WISC-R parameters of the study 
groups

	 PMNE (n=30)	 Control (n=30)	 p

Age. year	 7.66±0.9	 8±1.07	 0.120

Sex (F/M)	 10/20	 10/20	 1.00

WISC-R 			 

Verbal 	 107.36±11.40	 108.13±5.63	 0.158

Performance 	 106.20±8.51	 112.63±7.69	 0.0012b

Full Scale 	 107.17±9.05	 111.17±6.60	 0.191

Verbal			 

Information	 9.93±2.61	 10.33±1.12	 0.909

Similarities	 9.97±2.37	 11.07±1.26	 0.0211a

Arithmetic	 11.30±2.10	 11.13±1.43	 0.326

Vocabulary	 12.20±2.40	 12.27±2.13	 0.719

Judgment	 11.10±1.52	 12.03±2.44  	 0.0481a

Digit Span	 9.63±2.34	 10.00±2.85	 0.237

Performance			 

Picture completion	 10.83±1.68	 11.87±1.72	 0.0241a

Picture arrangement 	 10.70±1.70	 12.13±1.97	 0.0012b

Block design	 10.13±1.81	 11.07±2.39	 0.115

Object assembly	 9.67±2.00	 11.57±1.52	 <0.001c

Coding	 13.03±2.39	 12.40±2.15	 0.138

Labyrinths	 12.23±2.03	 11.60±2.16	 0.077

PMNE: Primary monosymptomatic nocturnal enuresis, F: female; M: male; 
WISC-R: Wechsler Intelligence Scale for Children–Revised

aSignificant at 95% confidence level

bSignificant at 99% confidence level

cSignificant at 99.9% confidence level
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the child and the family may have affected the child’s neuropsy-
chological development. This encourages the idea that neuro-
psychological problems may be detectable and correctable.

Children with PMNE obtained lower scores on picture comple-
tion, picture arrangement, and object assembly compared with 
the healthy control group. Picture completion is a subtest used 
for measuring the visual attention of children. Picture arrange-
ment measures the ability of children to establish a cause-and-
effect relationship between events along with visual attention. 
This subtest evaluates short-term memory where the working 
memory enters the circuit. In a study by Yu et al.[20], 67 children 
with PMNE and 66 healthy controls were examined using the 
China–Wechsler Intelligence Scale for children. Those authors 
revealed that the memory/caution factor was significantly lower 
in the PMNE group. These results indicate that children with 
PMNE may have a delay related to short-term memory. It is not 
yet clear whether this is a factor that may lead to enuresis or 
is a result of general neuropsychological influence. Object as-
sembly measures the ability of children to grasp the piece/whole 
relationship as well as level of visuomotor coordination. Results 
on this measure suggest that children with PMNE have lower 
analysis-synthesis skills and visuospatial reasoning ability com-
pared with controls.

In a study by Esposito et al.[9], 31 children with PMNE and 61 
healthy children underwent neuropsychological tests. The au-
thors emphasized that the PMNE group had a higher prevalence 
of borderline performance for motor coordination and patho-
logic performance for fine motor coordination and visuomotor 
integration. In our study, the results of the Bender Gestalt Visual 
Motor Detection test, which evaluates the visuomotor develop-
ment of children, were found to be similar between the groups. 
This makes us think that there is no visuomotor problem in our 
patients with PMNE. However, it supports the idea that there 
may be problems in areas where information is processed and 
stored.

The severity of enuresis has been discussed by several scholars.
[24,25] This discussion has mainly focused on bladder capacity, 
urinary osmotic pressure, bladder wall thickness, good compli-
ance with behavioral interventions, and appetite. In our study, 
we did not select children with secondary or polysymptomatic 
enuresis. However, evaluating the association between the neu-
rodevelopment and severity of enuresis would provide more evi-
dence for etiologic factors.

Unfortunately, we could not evaluate the WISC-R after treat-
ment. In the literature, it was reported that many (neuro) psy-
chological dysfunctions and sleep problems were resolved after 
6 months of desmopressin treatment; however, attention did not 

significantly improve, and differences in spatial planning/work-
ing memory and behavior regulation did not meet the thresh-
old for statistical significance.[26] It seems that the evaluation of 
neuropsychological parameters after treatment is an area that 
requires further research.

There are no studies on the adequacy of the validity of the 
WISC-R in healthy Turkish samples. In our country, the up-
dated form WISC-IV was standardized from 2008 to 2011. It 
was argued that clinical validation of the algorithms should be 
established in a sample of children with neurological dysfunc-
tion.[27] The WISC-IV was found to underestimate intelligence 
in disadvantaged children.[28] In addition, the profiles generated 
by the WISC-IV battery in the case of intellectual disability and 
overall IQ are overestimated.[29] Recently, an electronic version 
of the WISC-V was developed. Some have advocated that the 
WISC-V is more developmentally appropriate; however, cul-
tural bias needs to be considered.[30] It seems that, despite some 
limitations, intelligence tests are being updated over time. Using 
both more actual and more standardized scales would be more 
suitable. In academic studies, working with a control group may 
partially overcome these problems. However, when choosing a 
control group, consideration of sociocultural status, and not just 
age and gender, is also important.

The main limitations of our study are the small sample and 
a low number of applied tests. In addition, we did not con-
sider the sociocultural status of our patients. The differences 
could be explained by the disparity in the sociocultural and 
economic status of the neuropsychological test patients and 
control groups.

In conclusion, no specific problems were identified. It has been 
noted that children with enuresis have central nervous system 
dysfunction that leads to low performance on neurodevelopment 
tests. Whether a cause or effect, neuropsychological develop-
ment seems to be affected in children with PMNE. We believe 
that evaluation of neuropsychological development in these 
children is important to improve adherence to behavioral thera-
py. Further studies with more current and standardized tests are 
needed to determine the differences in terms of neuropsycho-
logical development. After further studies, these children may 
routinely undergo neurodevelopment testing and should receive 
support in the areas in which they are delayed.

Ethics Committee Approval: Ethics committee approval was received 
for this study from the ethics committee of Erenköy Mental and Neu-
rological Diseases Training and Research Hospital Clinical Research 
Ethics Committee (06.03.2017/4-2017). 

Informed Consent: Written informed consent was obtained from pa-
tients and the parents of the patients who participated in this study.

323Kılıç et al. Evaluation of neuropsychological enuresis



Peer-review: Externally peer-reviewed. 

Author Contributions: Concept – A.K., D.Ö.H.; Design – A.K., 
D.Ö.H.; Supervision – F.K., D.Ö.H.; Resources – A.K., E.T. F.K.; 
Materials – A.K., E.T.; Data Collection and/or Processing – A.K., 
E.T., F.K., D.Ö.H.; Analysis and/or Interpretation – A.K., E.T., F.K., 
D.Ö.H.; Literature Search – A.K., F.K., D.Ö.H., Writing Manuscript 
– A.K., F.K., D.Ö.H.; Critical Review – F.K., D.Ö.H.; Other – A.K., 
E.T.

Acknowledgements: The authors would like to thank psychologist 
Saliha ERSÖZ of the Sultan Abdülhamid Han Training and Research 
Hospital, İstanbul, Turkey for her psychological tests assistance.

Conflict of Interest: The authors have no conflicts of interest to de-
clare.

Financial Disclosure: The authors declared that this study has received 
no financial support.

References

1.	 Elder JS. Enuresis and Voiding Dysfunction. In Kliegman RM, Sa-
tanton BF, St Geme III JW, Schor NF, editors. Nelson Textbook of 
Pediatrics 20th ed., Philadelphia, PA 19103;2016.p.2581-6.

2.	 Caldwell PH, Edgar D, Hodson E, Craig JC. Bedwetting and toilet-
ing problems in children. Med J 2005;182:190-5. [CrossRef]

3.	 Nevéus T, von Gontard A, Hoebeke P, Hjälmås K, Bauer S, Bower 
W, et al. The standardization of terminology of lower urinary tract 
function in children and adolescents: report from the Standardisa-
tion Committee of the International Children’s Continence Soci-
ety. J Urol 2006;176:314-24. [CrossRef]

4.	 Neveus T. Pathogenesis of enuresis: towards a new understanding. 
Int J Urol 2017;24:174-82. [CrossRef]

5.	 Von Gontard A, Schmelzer D, Seifen S, Pukrop R. Central ner-
vous system involvement in nocturnal enuresis: evidence of gen-
eral neuromotor delay and specific brainstem dysfunction. J Urol 
2001;166:2448-51. [CrossRef]

6.	 Esposito M, Gallai B, Parisi L, Roccella M, Marotta R, Lavano 
SM, et al. Primary nocturnal enuresis as a risk factor for sleep dis-
orders: an observational questionnaire-based multicenter study. 
Neuropsychiatr Dis Treat 2013; 9:437-43. [CrossRef]

7.	 Esposito M, Carotenuto M, Roccella M. Primary nocturnal enure-
sis and learning disability. Minerva Pediatr 2011;63:99-104. 

8.	 Lunsing RJ, Hadders-Algra M, Touwen BC, Huisjes HJ. Noc-
turnal enuresis and minor neurological dysfunction at 12 years: 
a follow-up study. Dev Med Child Neurol 1991;33:439-45. 
[CrossRef]

9.	 Esposito M, Gallai B, Parisi L, Roccella M, Lavano SM, Mazzotta 
G, et al. Visuomotor competencies and primary monosymptomatic 
nocturnal enuresis in prepubertal aged children. Neuropsychiatr 
Dis Treat 2013;9:921-6. [CrossRef]

10.	 Koca O, Akyüz M, Karaman B, Ozcan ZY, Oztürk M, Sertkaya 
Z, et al. Evaluation of depression and self-esteem in children with 
monosymptomatic nocturnal enuresis: A controlled trial. Arch Ital 
Urol Androl 2014;86:212-4. [CrossRef]

11.	 Sarici H, Telli O, Ozgur BC, Demirbas A, Ozgur S, Karagoz MA. 
Prevalence of nocturnal enuresis and its influence on quality of life in 
school-aged children. J Pediatr Urol 2016;12:159.e1-6. [CrossRef]

12.	 Okur M, Ruzgar H, Erbey F, Kaya A. The evaluation of chil-
dren with monosymptomatic nocturnal enuresis for attention 
deficit and hyperactivity disorder. Int J Psychiatry Clin Pract 
2012;16:229-32. [CrossRef]

13.	 Campbell JM, McCord DM. Measuring social competence with 
the Wechsler picture arrangement and comprehension subtests. As-
sessment 1999;6:215-24. [CrossRef]

14.	 Wechsler Intelligence Scale for Children-Revised (WISCR) Hand-
book. Ankara: Turkish Psychology Association; 1995.

15.	 Bender LA. A Visual Motor Gestalt Test and Its Clinical Use. New 
York: American Orthopsychiatry Association; 1938.

16.	 Yalın A. Use of The Bender Gestalt Test To Diagnose Children 
With Epilepsy. Hacettepe University Department of Psychology, 
Undergraduate Doctoral Thesis. 1980.

17.	 Yalın A, Sonuvar B. Bender in five different organic groups ap-
plication of gestalt test. Psikoloji Dergisi 1987;21:83-5.

18.	 Essen J, Peckham C. Nocturnal enuresis in childhood. Dev Med 
Child Neurol 1976;18:577-89. [CrossRef]

19.	 Diamond A. Normal Development of Prefrontal Cortex from Birth 
to Young Adulthood. Stuss D, Knight R editors. Principles of 
Frontal Lobe Function. New York: Oxford University Press; 2002. 
[CrossRef]

20.	 Yu B, Sun H, Ma H, Peng M, Kong F, Meng F, et al. Aberrant whole-
brain functional connectivity and intelligence structure in children with 
primary nocturnal enuresis. PLoS One 2013;8:e51924. [CrossRef]

21.	 Zhang J, Ma J, Lei D, Wang M, Zhang J, Du X. Task positive and 
default mode networks during a working memory in children with 
primary monosymptomatic nocturnal enuresis and healthy con-
trols. Pediatr Res 2015;78:422-9. [CrossRef]

22.	 Lei D, Ma J, Shen X, Du X, Shen G, Liu W, et al. Changes in the 
brain microstructure of children with primary monosymptomatic 
nocturnal enuresis: a diffusion tensor imaging study. PLoS One 
2012;7:e31023. [CrossRef]

23.	 Zhang J, Lei D, Ma J, Wang M, Shen G, Wang H, et al. Brain 
metabolite alterations in children with primary nocturnal enuresis 
using proton magnetic resonance spectroscopy. Neurochem Res 
2014;39:1355-62. [CrossRef]

24.	 Ma Y, Liu X, Shen Y. Behavioral factors for predicting severity of 
enuresis and treatment responses in different compliance groups 
receiving behavioral therapy. Pak J Med Sci 2017;33:953-8. 
[CrossRef]

25.	 Elsayed ER, Abdalla MM, Eladl M, Gabr A, Siam AG, Andelrah-
man HM. Predictors of severity and treatment response in children 
with monosymptomatic nocturnal enuresis receiving behavioral 
therapy. J Pediatr Urol 2012;8:29-34. [CrossRef]

26.	 Van Herzeele C, Dhondt K, Roels SP, Raes A, Hoebeke P, Groen 
LA, et al. Desmopressin (melt) therapy in children with mono-
symptomatic nocturnal enuresis and nocturnal polyuria results 
in improved neuropsychological functioning and sleep. Pediatr 
Nephrol 2016;31:1477-84. [CrossRef]

27.	 Schoenberg MR, Lange RT, Saklofske DH. A proposed method to 
estimate premorbid full scale intelligence quotient (FSIQ) for the 
Canadian Wechsler Intelligence Scale for Children-Fourth Edition 
(WISC-IV) using demographic and combined estimation proce-
dures. J Clin Exp Neuropsychol 2007;29:867-78. [CrossRef]

324
Turk J Urol 2020; 46(4): 320-5

10.5152/tud.2020.19122

https://doi.org/10.5694/j.1326-5377.2005.tb06827.x
https://doi.org/10.1016/S0022-5347(06)00305-3
https://doi.org/10.1111/iju.13310
https://doi.org/10.1016/S0022-5347(05)65613-3
https://doi.org/10.2147/NDT.S43673
https://doi.org/10.1111/j.1469-8749.1991.tb14904.x
https://doi.org/10.2147/NDT.S46772
https://doi.org/10.4081/aiua.2014.3.212
https://doi.org/10.1016/j.jpurol.2015.11.011
https://doi.org/10.3109/13651501.2011.620129
https://doi.org/10.1177/107319119900600302
https://doi.org/10.1111/j.1469-8749.1976.tb04204.x
https://doi.org/10.1093/acprof:oso/9780195134971.003.0029
https://doi.org/10.1371/journal.pone.0051924
https://doi.org/10.1038/pr.2015.120
https://doi.org/10.1371/journal.pone.0031023
https://doi.org/10.1007/s11064-014-1320-4
https://doi.org/10.12669/pjms.334.12922
https://doi.org/10.1016/j.jpurol.2010.12.011
https://doi.org/10.1007/s00467-016-3351-3
https://doi.org/10.1080/13803390601147678


28.	 Nader AM, Courchesne V, Dawson M, Soulières I. Does WISC-IV 
Underestimate the Intelligence of Autistic Children? J Autism Dev 
Disord 2016;46:1582-9. [CrossRef]

29.	 Toffalini E, Buono S, Zagaria T, Calcagnì A, Cornoldi C. Using 
Z and age-equivalent scores to address WISC-IV floor effects 

for children with intellectual disability. J Intellect Disabil Res 
2019;63:528-38. [CrossRef]

30.	 Na SD, Burns TG. Wechsler Intelligence Scale for Children-V: Test 

Review. Appl Neuropsychol Child 2016;5:156-60. [CrossRef]

325Kılıç et al. Evaluation of neuropsychological enuresis

https://doi.org/10.1007/s10803-014-2270-z
https://doi.org/10.1111/jir.12589
https://doi.org/10.1080/21622965.2015.1015337

