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Prevalence of Voiding Dysfunction and Consti-
pation in Children with Attention Deficit Hyper-
activity Disorder

Purpose: Attention deficit hyperactivity disorder (ADHD) has been associated
with impairments in frontal inhibitory function and the catecholaminergic system.
ADHD is diagnosed in 3-5% of children. Children with ADHD seem develop various
forms of urinary problems such as nocturnal enuresis, dysfunctional voiding, and
diurnal incontinence. However, no data exist to confirm the presence of these
problems in Korean children with ADHD. We investigated the clinical findings of
voiding dysfunction in children with ADHD.

Methods: Between October 2009 and March 2011, a total of 63 children (33
with ADHD, 30 with an upper respiratory infection, as a control group) were
enrolled. ADHD was diagnosed using the diagnostic and statistical manual of
mental disorders (DSM)-IV criteria. A comprehensive survey of voiding and de-
fecation was administered.

Results: The patient group included 28 boys and 5 girls; the control group com-
prised 20 boys and 10 girls. The mean age was 9.09+2.8 years in the ADHD group
and 8.58+3.1 years in the control group. Children with ADHD had a statistically
significantly higher incidence of urgency (P=0.017), urge incontinence (P=0.033),
and constipation (P=0.045). There was no significant difference in the incidence
of straining, intermittency, holding maneuvers, or nocturnal enuresis.
Conclusion: Children with ADHD in Korea have significantly higher rates of ur-
gency, urge incontinence, and constipation than those without ADHD.

Key words: Attention deficit hyperactivity disorder, Nocturnal enuresis, Urgency,
Urge incontinence, Constipation
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Fog 4y 75 Foll(attention deficit hyperactivity
disorder, ADHD)= A|&-21Q] o]y 4 AYP5, F
T Y TS Holm HA| Aote] oF 3-5%°] fFHEE
< Hol= vluA &3 Aoty ADHDE 75 oA
7]A(inhibitory mechanism)®] Asl=2 1 A3} 3L
o] WAL, A 7HRE diHe] s ddste
=234 (norepinephrine), =37 (dopamine), Al
2 E(serotonin) ¥} -2 FHEIZEHT tjalo)do] TAE]
o rtar A QITHIL.

Zole] W s sl e wde F5 A8 A9 T
AZA AL 353l whet o4 248 B3l vl
S Fot Weg FY7]5<H(storage phase), =294
L vz o] p-adrenergic G--8A9} Agtelo] L5-0]

A Ea1, Al 8= Zeke] a-adrenergic &
J19} Afate] gkt 55 st 85 AdsiA drHal

ADHD ghololA] opia5-if ope} 27k 92w, 94l
2 opeket v Wnr) FRkEThs AFEe] B
AERA[3], wHAe]] 82Fo] Y= AotellA] 84Tl §l
= 2ol HIs ADHD fH8E©] 3-48) k= A7 B
5 v} glont Ao} viige o Al AE A Hgke] o
Aol tigh gt 7o) AAIE vF $lch4, 510 ADHD
Zotol| A obmTS HIES st sh 8 2A S4E F
HHghoh= X317 QAT el Ae] A7 g17]ell A=}
£ ADHD $otollA] op3a g4dut 2l g A5 59
H e 5d) B Y] FHES Yok ] S5 £ AFE A

33t
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ChHat 2 b
20094 1095E 2011 39714 eHlogharl K- 7

A 2o ady) Wl FelYe st §
DSM-IV 217 |E(F-5 Dol] AXE 7 7F4] 20k 7156
A S T T 6714 o) el Sdo] 671 o) A&
= 7352 7A o] Aol Tl vERd el el
o}& ADHDE XIes}31al o5 ADHD o} - 337
o 2 ) e 28 71z B9t A17EA Aot
S22 dgho] glo] 7= FEo =z QHfE Ul Sho}
30O = 3T T wollA] vl T g v (RIH])
o] 23 AEAE AlBslg o HiEA= HAg 48A1F

o] 7124 fasithal 7HEsIItE ADHD TS DSM-

IV A7 |25 Dol oJs)) Al 7HA] o= ER/s1e
o] A, o9 753 A S5B919 SE0] BF
Bl 2318 (combined type), S4, 528 0] A|Hj
2Rl % (inattentive type), A, HYBE, Z-52Q1 B9
7F AR -3 (hyperactive type) &2 27811 oM Al
7] ol W widole] FHEES ARSI,

a5 2= 71 vl 3177} 83 o) 4dold Wik
(increased daytime frequency)2} 3}z, 33] o]alo]H Hj
i 315 FA(decreased daytime frequency)2t sFich
SAEHurgency)> R7| o dA] F3t AdSGol| A S
AAE 4= glo] vz B A8 w78 Ayt A, F1t
QA (daytime incontinence)S- F3bol] 4E 4= gl
8=, dvl @23 (urge incontinence)S Q81N S
QA7) Y= 749, BlAA E (holding maneuver)S
SR == Hubyd QA8 Jeh] S8l Hehe gsd
y5o 2 MARAZ 3555 5] A5 Yot &
APoly tE AY £0 7 FSHE FE= P
+ I ARJelM A e ARHE Aok 7= Aolst
A}, Bl (straining to void)+= A2 27| £J3] vjjol]
33 =4k 7F8 R (intermittency) = Bl 7} A &H 02
FA=A] g3l o] W #B1] FE= o]Fo] A= A ok
Z(nocturnal enuresis)2 oF7F FAF ol E-=2]49] vl
= 8ISt

HZAE0 24= ROME III criteria® 5= 23] w|gke] wjj
S, AR, w77 2 AR 2 oW, A 7t
TEAARE 7 vHs s s, o Al B 5 270 o]

AFS- whEs 74-9-9} Bristol stool scale I, oY) ai@=+= 73
% Hin = Ao, 7).

EAE SPSS 1602 o]-&3}e] chi—square test2} ANOVA
testE o]-8-5}%1.0m P Zto] 005 1|k w] EAIX O 7 &
9] sjtfar AAEII T

Pl

ADHD $A}9] 5t A5-2 oML tixae] Hrd
%2 854 itk ADHD 9] o H|= dof 287, oo} 5
W, tlEa-2 742} 207, 10822 F oj|A] dolr} ofo}
B} WA - Thol] BAISHAR] AFol= glitk:

T k) o] R ES Pk Ax ADHD £}
Tl urgency7} 60.6% (20/33)2 tha1-9] 20% (6/30)
o vl F-2JsHl =3k (P=0.017), urge incontinence &
Al ADHD R}toll A 48.5% (16/33) 2 thz=-2] 16.7%
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(5/30)1 BI3H frofahA =3keHP=0.033).

Daytime frequency, daytime incontinence, holding
maneuver, straining, intermittency= 5 - kol o]z}
1131, nocturnal enuresiss= ADHD SER}r-ol| 4] 12.1%
(4/33) 7 thre] 0%ol] Bl BRI SAISHAR] ol
< AAHFig. 1).

ADHD %o }= subtype® & thir 23} combined type©]
121, inattentive type©] 199, hyperactive type®] 2 9]
31, inattentive typeol|A ok=F-S H]E3}] frequency,
urgency, urge incontinence, holding maneuver®} 22
v o] thE F el HIsl WkAIRE SAISHAR] e
32 IATHTable 1).

T ke wiHF g0 2 W] FRES AN A3
ADHD 82170014 30.3% (10/33)2 thZ1-2] 6.7% (2/30)
ofl Hlsl frelebA W] fHE o] =3hTHP=0.045).

20 1
*Urgency(p=0.017) L
18 ‘Urge incontinence(p=0.033)
16
14 -
12 A m ADHD(n=33)
10 O Control(n=30)
g -
6 -
4
5
0
o) &) 2 > &) ©
& & & S \o‘@ &
N © & S N o N N
& N & N L & N «
\‘\(' \(‘"’ S \({&

Fig. 1. Prevalence of urinary symptoms between ADHD and
control group.
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ADHD+= APgelo] ik 2 BA] 234 A 432 (DSM-
V)] )] T2 oA AEko 2 of 75velA] 204 22)
o] hofRITkT el ot AR Fa4e 7ol o
Bx= of4] gHds] BralA] QA Btk ADHD« f-41-2k
A4 8919 4% A0 LEhbs Aoz 4751 9)
1, A WE @ g7 A positron emission tomo-
graphy, PET)A7ellA 57549] ARt} ZHaxgo] w2t
o] A5 9JA)7)A (inhibitory mechanism)2] #&}=
343 7] 5ol W= Ao = AHatar JIrHs). =
gk ADHDE] X|SA12 de] ARSI Y= S5 A=
A7} =3pla} = 2o|a)u| o) JgkS o] X g8h= A
o] T ste] AsshA o & o] FHElE Rl thAl o
o] Te=o] qlrtal dA ek = AFH 2 714 3t
o] A A=l A7IE 757 Wi = AZsial 9o
o o] Fio|M A E Hsle 35tE4, 5 AEdE &
2o B3] oJgt 7l o 2 Hhol5-od 2|31 QITHO).

o v} HRAE 4 A= o] 7153 9A
o] g} & A77|(storage phase)2} & ¥lE7](voiding
phase)Z -8 ik o] o]Fojxl o]F = 54 o]
Aol A AgHn) @ A7) A0 25 Yk (increased
daytime frequency), 2415 (urinary incontinence), ©Fx
Z(nocturnal enuresis), 89+ (urgency) 5°| AL, L 1l
=7 S40 2= @F A (hesitancy), B985 (straining),
Alxz(weak stream), 3+ % (intermittency) 5©] ITHI0].
Zrolke] W7 sy} v de] WS F3 AAI9 T
Z A AR 5Tl whet o)A 28S Fal v
s H=w 29 7717 7edt 3-4A417F E e vE
AVE AL, vty FokE PA8-0] Aol w
2} gk Aol Algbe) vl = QA Fck 7R b
ol tigk A1 242 vl F57T I A=Y

1
R

1! ¥l FF(pontine micturition center) 7} YJa= A,

Table 1. Prevalence of Urinary Symptoms according to ADHD Subtype in ADHD Group

Combined (n=12) N (%)

Inattentive (n=19) N (%)

Hyperactive (n=2) N (%)

Frequency 7 (58.3)
Urgency 9 (75.0)
Daytime incontinence 2(16.7)
Urge incontinence 6 (50.0)
Holding maneuver 3(25.0)
Straining 1(8.3)
Intermittency 1(8.3)
Enuresis 1(8.3)

11 (57.9) 1 (50.0)
10 (52.6) 1 (50.0)
2 (10.5) 0(0)
9 (47.4) 1 (50.0)
5 (26.3) 0(0)
0(0) 0(0)
0(0) 0(0)
3(15.8) 0(0)

P>0.05.
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7173, A, AV, AV, th e d7kA] vreket 4178
2 gAel| A gt

w8 1 718 = A4 Alo|(somatic control)&F A&
A1749] Z4(autonomic control)S- A W= =E31 7]
ok obAEE, 29| o] Qo= theket 2178
@ E4do] WS Ap=dhs el wofgitt webA of9h

B
AR 2T S Q= a7 283 4= 91, 12].

ADHD #olol|A] ofzZ 8 offg} 31 241, 948}
I} 22 Tk vl o] SRkEATHE AFEe] QAL vk
Hel| QA5 Aolex] 8AFo] gli= Aol v ADHD
frREo] 5H Erhe dg-Eol] BalEal Qrh3-5]. =3,
oo} Wnlob= A o] ok o] It s
o] BE| 1 lo] ullizrgol] FIehA] WHH] f-ol tist &1
& WhEA] arEsofriol fH13, 14], i Aol ADHD
gholol|A] gdul dul g Aaat §iH|7L fofsHA| Wol &
HHE Q) ofeF& thtel vis| WA EAI8H 9]
o2 ISl

Duel 5151 ADHD Zo}ojlx] ADHD7} §li= Ao}
HJ3) 94, gl wiiSlame] 7ha, obd ) WulZE
3| =A SIS 1L, ADHD= of=dddly} A2 Ed
ABEFL] Atz WAYehH ol= ok R 2 T4 2
g Aol lrtar B ettt Baeyens 516 ADHD
0] Aot vlidef o] Azt el= ARS AHdAlE
BRIt} 31993l Robson 5171 ADHD7} Q1= 64 4
ofel|A] thaewte] Hlal ofmZo] frHEo] 278 =41, 1t
[AFE 459 O =L St

ADHD ZrofollA] vlisgofjole] dubdo] =2 7)ol o
A o2 Aekek dlo] BraAA] FUAIRE Lol A
ADHD Z-o}ol A= AAF vlizol] th3l F:9]8] B3} Lo}
o) W75 vl o) Sy B oo Ao 9
3 YEPAL, ADHD 2| 3A49] F-21-g-0 o3 A A
0 2 AAF L JqeH18]. ADHDF %] 54]2] methylpheni-
datet= TFAE A=ARE Eapwld} w2y 2ds 5
TN 73t a ol=gdd FAEE Hol= B 8%
ool FH AVES Hdshe ¢ o= vh3ated]
et 5 op|she A gkt vl FolE do
 ATHISL

HhHo]| ofy: % $lololl A ADHDS} 22 3% oo} A
AAE] EAIZE Wol WAgth = 5ol BalE =t
ADHD 882 A 2of2] 3-5%0lA] WAYSEAIRE 32] <]
7)) ek ok gholke] oF 30%0lA] ADHDSF 2
o el FHkET 31$IrH19]. 20049 Baeyens 5

[20]2 oFwZ AofollA] ADHD 535 inattentive type©]
Wk, dA5go] =& ofix T Aol ADHD -FHE©°] =
thar 3k} =3 ADHD X 2421 methylphenidate2] A
121 amphetamine?] Foi= Y 52ke] Ago|A 2%
UEFQ] AFE okt thx (nocturnal polyuria)E oF7]5k
o ofxFS Yozt 3211, ADHD R85 inat
tentive type?l 7-¢- b3l gk 54178 A19] A1E A
Gt} ZPgARg-o] Ak o] ofxFe] fHE ] ol AlRY
S22,

A= ADHD o= X540l vl UAE AldYste]
Hi g ol As1d7ol kol ot v gole] 71543
2 vtom X gl u v /de] fFHES Wk v
S| Felaint Bl AL o] Shols gldo® 9F
A 8958 A AllskA] oL vk, v A
A& Algste] - 8 27 wias/dS Xdeisirlel Al
o] Qlo] 3% ol gk FT AP B ad Ao =2 A}
=A|=

AANWEA] o) vliirgofel 217 Al she Aghe] Ay
o tig At 7|4 o}A] wreA]A| go} FF 1 B
IAES e 2 ADHDS} 4o} vl o] dadat
714, 12|31 ADHD X5 5-9] viz/de] H7tol tigh
FHLS A Hed Ao 2 AlgHrt

Qof

S5 Foay] HJ-57dN(ADHD)= 4ol A 3-
5%<] FHEES Kol HF5e A7 Aot i+
FHIZee tharolato] BEE Ty deix] gtk ADHD
Slolol|A] ofF& HIES TSt S8 2 A T4 5
HHthE B a7} QIR Sjell A= ADHD $hobsol o
3k B 317} gi7]ell AAFE-S ADHD $ofol|A] v asAt-S
Lolr 7] SJal E A= AlgsIITh

HHH: 2000 1095-E] 2011 39714 DSM-IV 7|
o] ZA3le] ADHDZ Zghike- 33m9] slolE3} e
713 Bt AA Aol g 2 A A3k glo] A7 A
o7 oS et Sho} 307S thio = nlj e} nfjHol
gk AEAE A3tk

Z1k ADHD 3Akrte] it AL 9.09+2.84(H 28:
o 5) oL, tiFETe] Ht A2 858+3.1 (F 20: o
10) ©]Ac}k ADHD ol A thzztel visl] fduk(p=
0.017), 24} @A15(P=0.033), HH](P=0,045)%] FHE°] U]
Ztoll vl8l] FroleAl =k, Eebul, e, vixA
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Yol 7 kol 21t Aol7} 1girk b ADHD
grolrollA 12.1% (4/33)= thze] 0%ell Blal BdARE
FASH ol gk

ZE: ADHD o} tjzzol wja) @:au) vt 2.5
st wnle] ol felsh Esket

References

1) So-Hee Eun, Baik-Lin Eun. Attention Deficit Hyperactivity
Disorder. Korean J Pediatr 2008;51:935-43.

2) Blaivas JG, The neurophysiology of micturition: a clinical study
of 550 patients. J Urol 1982;127:958-63.

3) Mellon MW, Natchev BE, Katusic SK, Colligan RC, Weaver AL,
Voigt RG, et al. Incidence of enuresis and encopresis among
children with attention-deficit/hyperactivity disorder in a
population-based birth cohort. Acad Pediatr 2013;13:322-7.

4) Joinson C, Heron J, von Gontard A. Psychological problems
in children with daytime wetting. Pediatrics 2006;118:1985-
93.

5) Baeyens D, Roeyers H, Vande Walle J, Hoebeke P. Behavioural
problems and attention-deficit hyperactivity disorder in
children with enuresis: a literature review. Eur J Pediatr 2005;
164:665-72.

6) Drossman DA, Rome lIl: The new criteria. Chin J Dig Dis 2006;
7:181-5

7) Rasquin A, Lorenzo CD, Forbes D, Guiraldes E, Hyams JS,
Staiano A, et al. Childhood functional gastrointestinal dis-
orders: child/adolescent. Gastroenterol 2006;130:1527-37.

8) Zametkin AJ, Liebenauer LL, Fitzgerald GA, King AC, Minkunas
DV, Herscovitch P, et al. Brian metabolism in teenagers with
attention-deficit hyperactivity disorder. Arch Gen Psychiatry
1993;50:333-40.

9) Solanto, M.V. Dopamine dysfunction in AD/HD: integrating
clinical and basic neuroscience research. Behav Brain Res
2002;10:65-71.

10) Neveus T, von Gontard A, Hoebeke P, Hjalmas K, Bauer S,
Bower W, et al. The standardization of terminology of lower
urinary tract function in children ans adolescents: Report
from the standardisation committee of the international

children's continence society. J Urol 2006;176:314-24.

11) Hjalmas K. Urodynamics in normal infants and children. Scan J
Urol Nephrol suppl 1988;114:20-7.

12) Hellstrdm AL, Hanson E, Hansson S, Hjélmas K, Jodal U. Mic-
turition habits and incontinence in 7-year old swedish school
entrants. Eur J Pediatr 1990;149:434-7.

13) Loening-Baucke V. Urinary incontinence and urinary tract
infection and their resolution with treatment of chronic con-
stipation of childhood. Pediatrics 1997;100:228-32.

14) Chase JW, Homsy Y, Siggaard C, Sit F, Bower WF. Functional
constipation in children. J Urol 2004;171:2641-3.

15) Duel BP, Steinberg-Epstein R, Hill M, Lerner M. A survey of voi-
ding dysfunction in children with attention deficit-hyperac-
tivity disorder. J Urol 2003;170:1521-3.

16) Baeyens D, Roeyers H, Demeyere |, Verte S, Hoebeke P, vande
Walle J. Attention-deficit/hyperactivity disorder (ADHD) as
a risk factor for persistent nocturnal enuresis in children: a
two-year follow-up study. Acta Pediatr 2005;94:1619-25.

17) Robson WL, Jackson HP, Blackhurst D, Leung ARC. Enuresis
in children with attention-deficit hyperactivity disorder.
South Med J 1997;90:503-5.

18) Kaye JD, Palmer LS. Characterization and management of
voiding dysfunction in children with attention-deficit hyper-
activity disorder. Urology 2010;76:220-4.

19) Baeyens D, Roeyers H, D"Haese L, Pieters F, Hoebeke P, Vande
Walle J. The prevalence of ADHD in children with enuresis:
comparison between a tertiary and non-tertiary care sample.
Acta Paediatr 2006;95:347-52.

20) Baeyens D, Roeyers H, Van Erdeghem S, Hoebeke P, Vande
Walle J. The prevalence of attention deficit- hyperactivity
disorder in children with nonmonosymptomatic nocturnal
enuresis: A 4-year followup study. J Urol 2007;178:2616-20.

21) Raes A, Baeyens D, Hoebeke P, Van Hoecke E, Dehoorne J,
Vande Walle J. The use of ritalin or concerta in children with
ADHD has no beneficial effect on the day-and night-time
wetting problem. In: Abstract of the 7th International children's
continence society meeting. Ghent, Beigium: 2004.

22) Baeyens D, Roeyers H, Hoebeke P, Antrop |, Mauel R, Walle JV.
The impact of attention deficit hyperactivity disorders on
brainstem dysfunction in nocturnal enuresis. J Urol 2006;
176:744-8.



76 J Korean Soc Pediatr Nephrol Vol. 18, No. 2, 71-76, 2014

£ X 1. Diagnostic Criteria for Attention Deficit Hyperactivity Disorder (ADHD)

ADHD: DSM-IVOl| 2|8t FIEE 7| &

Folz A
(1) Lof XiMIgt Lol thet 2|7t FF5I L, 7, o = ohE &30 A0l FF2|et A5 ol atct
(2) 3FE =gtstof ol™ ol zo|E & mf Fo X ES 5HX| ZEict
(3) EHE AtZfol 21 o|op7|st= Ol Z&ESHK| g=Ct.
(4) HEtet X|Alof| tistod = m2X| Rot= 20| A2nd, st =H|, A&k TPl ) E= AHAMo M2 o2 S8 HES|
Opx| x| ZEhoh,
(6) ot 255 =2 stst M A EHst= ol 2 7+ ACE,
(6) stusH, =M & XEHMoz LMl o] et do|ut S 2 HstH L HofstrALE &2 SV & M etot.
(7) do|Lt &30l 25t SUHSS &7 LHEICE
(8) 2| F2| Xp=of cisto] A Lhaks &ict
(9) datgtol 5= =3 LojHElCt
HAA S
(1) & &sx| 25 £o|ut 2 2 0|7, Atzlofl 7t2ks| Qo AX| R et
(2) stm & & Xtz|ofl 7t2ks| ot A0fof & abztoll A o[ MR Fotchd ot
(3) at=ofl & ™A 0| MR FHoct AL XX =2 X2 2 J|o{ECt
(4) s0lofl {2420l UHLE =83] =X| REbct.
(5) et&t Fobsta viod Ofx| 2E{7t €2l ol Zlglo] S2/lct,
(6) 23| T HF Bol ghot.
=4
(7) 20| BLI7|E Mol 2% St
(8) =ME & X|7|X| ZEtch.
(9) 3| chE At2tE2l L2 WallshAHLE ChE At2ES Dol 7]0{ ECt.
A. kol &= JIX| Zet 7| & (Folx 2 L= oA F/SSY) oM, & 97HX| & 67tX| o|ato| S4t0| 6703 o|&f X|£= =
7 <
ST

B. 7Al OIFtoll Z4f0| LiERLt 22

C. ADHD®| Z40| 42 MEEoo| P Fak2 F= H2 (Ol STYH U Y HolAl BF ADHD SAI7} Bag)

D. ALBISHE, Stel, o aloj Mol MZict Soj & Eeyshs Hulst v} AU AP

E. ZAb0| MEHS 2reizol, YA SHY e | HASH Fojo| Zoh Foll ot LAYSHE 20| ofl T, chE HAIFY (of: |
S340j, = orafol, a2l Zof, A2 foh) of ofsh Of B Ay sx| eech






