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Number: CCMP95-TP-023

The Evidence Based Study of Chinese
Medicine for Attention Deficiency
Hyperactive Disorder

Chi-Hua Tseng
Taitung hospital, Department of Health, ExecutivaiY

ABSTRACT

The purpose of this study is to make people undedstmore about the
pathophysiology in attention deficiency hyperactiisorder (ADHD). We use the
method of EBM study to evaluate the actual problen#&DHD.

We hope that the study will remind the medical penel to understand. That the
answer of ADHD is in the GI SYSTEM, not in the neung system.

Keywords: ADHD, stomach, spleen, liver, kidney
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(2)Evidence Based Study:
Hyperkinesis and chronic constipation.
Snow PG.

A series of hyperkinetic children (Minimal Brain Bfunction) is
presented, who in part or whole responded to tlygi@pchronic
constipation.

PMID: 1057103 [PubMed - indexed for MEDLINE]

Related Links

e[Constipation as a clinico-therapeutic problem dHil-damaged
children] [Ther Umsch. 1966]

®[Hyperkinetic syndrome--a modern myth? MBD (minintaéin

dysfunction)-syndrome] [Tidsskr Nor Laegeforen. 8P7
PMID: 635873

eMinimal brain dysfunction--an approach to treatmdMed J
Aust. 1973] PMID: 4780516

eFood allergy in children with hyperactivity, leangi disabilities

and/or minimal brain dysfunction. [Ann Allergy. 197PMID:
760622

®[Treatment of juvenile constipation with the admtration of a

new micro-enema] [Dtsch Med J. 1965] PMID: 5319717
eSee all Related Articles...
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(2)EBM STUDY:
a.J Sleep Res. 2004 Sep;13(3):269-77

Sleep disorders in Taiwanese children with attentio
deficit/hyperactivity disorder.

eHuang YS,
eChen NH,
olLi HY,
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o\Wu YY,
eChao CC,
eGuilleminault C.

Department of Child Psychiatry, Chang Gung Memorial
Hospital, Tao-yuan, Taiwan.

To assess obstructive sleep apnea syndrome (OSAS) a
periodic limb movement disorder (PLMD) in childresith
attention deficit/hyperactivity disorder (ADHD) cmawred with
a control group. The ADHD was diagnosed based @agmustic
and Statistical Manual, version IV (DSM-1V) critarion
successively seen elementary school children aged ears
referred to a psychiatric clinic for suspected ADHB
standardized interview (Kiddie-SADS-E), parents aadcher
guestionnaires, neuropsychological testing, and tunoal
polysomnography were completed for each child. Ggight
children (77 boys) with ADHD and 27 controls wengalved in
the study. Fifty children with ADHD (56.8%) had an
apnea-hypopnea index (AHI) >1 event h(-1) and B73%b) had
an AHI >5 event h(-1). Nine children (10.2%) hagexiodic
limb movement index (PLMI) >5 events h(-1). Thesadne
child with AHI >1 and none with a PLMI > 5 in themtrol
group. In the test of variables of attention (TOY#e response
time was significantly worse in ADHD with sleep adliders than
those without them. The child behavior checklistBGL)
showed a significant difference between groups e t
hyperactivity subscale. The diagnostic criteria AWHD based
on DSM-IV do not differentiate between children twior
without sleep disorders. Evaluation of sleep dissdhould be
considered before starting drug treatment for ADHD.

b.Sleep. 2005 Nov 1;28(11):1437-45.

Actigraphic and parent reports of sleep patternkssieep
disorders in children with subtypes of attentiorfiaie
hyperactivity disorder.

e\Wiggs L,
eMontgomery P,
e Stores G.
Section of Child and Adolescent Psychiatry, Uniitgref
Oxford, UK. lucinda.wiggs@psych.ox.ac.uk
STUDY OBJECTIVE: To describe parent-reported and
actigraphically assessed sleep patterns and slsepders in
stimulant-medication-free children with
attention-deficit/hyperactivity  disorder (ADHD), \dded
according to ADHD subtype. PARTICIPANTS: Seventyeon
stimulant-medication-free children with a clinicdgilagnosis of
9



YEEESF ¥ 200 % 109

ADHD (8 qirls; mean 8.8 years (SD 2.6), range 3yEars)
recruited from child psychiatry clinics. MEASUREMHETS:
ADHD: ADHD Rating Scale DSM IV- Home Version to
subdivide children into those with predominantlyteation
deficit, mainly hyperactivity, and those with botspects
equally. Sleep: Parent-completed sleep diary, ainhistory,
and 5 nights of actigraphy. RESULTS: Parents rego# wide
range of frequently occurring sleep disturbancdser children.
However, the objective sleep patterns were not @balband
did not differ between the ADHD subtypes, and olyecsleep
patterns did not predict ADHD severity. There wasom
correspondence between parent report and actigrapémeful
clinical consideration of each case suggestedsteap disorders
may be widespread in this group of children; onlgf&he 71
children had no discernable likely sleep disord&mptoms of
sleep-disordered breathing, sleeplessness andigsegforestless
legs featured prominently. CONCLUSIONS: Parentstoldren
with ADHD may not be accurate reporters of theifldren's
sleep pattern and/or the sleep disturbances tma¢ ¢o parents'
attention are not best detected by actigraphy. IRebighlight
the prominence of parent-reported sleep disturbancéildren
with ADHD and the need for clinicians to routinedgreen for
the presence of sleep disorders and assess detsldep
physiology where indicated.

c.Sleep Med Rev. 2004 Oct;8(5):379-402.

Sleep in children with attention-deficit hyperadiwdisorder
(ADHD): a review of naturalistic and stimulant intention
studies.

eCohen-Zion M,
eAncoli-Israel S.

San Diego State University/University of Californi&an
Diego Joint Doctoral Program in Clinical Psycholpdgyan
Diego, CA, USA. mcohenzion@ucsd.edu

Attention-Deficit Hyperactivity Disorder (ADHD) ighe
most common behavioral disorder of childhood. Mo
clinical and research reports suggest extensiveepsle
disturbances in children with ADHD, however, cutreiata is
contradictory. This paper reviewed 47 research issudl3
stimulant intervention and 34 naturalistic) on ADHitat were
published since 1980. The main objectives of thisaw were
to provide pediatric clinicians and researchers learc and
concise summary of published sleep data in childneth
ADHD, to provide a more accurate description of tugrent
knowledge of the relationship between sleep and BD&hd to

10
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provide current information on the effect of stiauod
medication on sleep. Twenty-five of the revieweddsts used
subjective reports of sleep, six were actigraphucliss, and 16
were overnight polysomnographic sleep studies (@vavhich
also included Multiple Sleep Latency Tests). Allrtmapants
were between the age of 3 and 19, and 60% were. Ak
results indicate high rates of parental reports sbéep
disturbances in medicated and unmedicated childret
ADHD, however, the majority of these findings hava been
confirmed by objective sleep data. Although, agresimamong
objective studies is not absolute, the data sugoestased
nighttime activity, reduced rapid eye movement @gleand
significant daytime somnolence in unmedicated caidwith
ADHD when compared to controls. Data also sugggstssible
increased prevalence of periodic limb movementsl@ep in
children with  ADHD, however, little differences in
sleep-disordered breathing. The limited humbertudiss, small
and heterogeneous samples, and other methodological
limitations make definite results difficult to detane. Future
research will need to further clarify the relatibips between
sleep and ADHD and the effects of stimulants oreslef
children with ADHD

d.Sleep. 2004 Mar 15;27(2):261-6.
Comment in:
Sleep. 2004 Mar 15:;27(2):188-9.

Sleep disorders and daytime sleepiness in chilgdrdn
attention-deficit/hyperactive disorder.

eGolan N,
eShahar E,
eRavid S,
ePillar G.

Sleep Laboratory, Rambam Medical Center and
Technion-Israel Institute of Technology, Haifa alsk.

STUDY OBJECTIVES: Children with
attention-deficit/hyperactive disorder (ADHD), ipite of being
hyperactive, still benefit from treatment with stilant
medications. We hypothesized that children with ADHBre in
fact sleepy during the day, and we sought to tesbjectively.
DESIGN: Single blind comparative study SETTING: \BTrsity
medical center PARTICIPANTS: Thirty-four childrenitiv a
previous diagnosis of ADHD (mean age +/- SD, 12/4 46
years) and 32 matched controls (mean age, 12.8.6/years).
INTERVENTIONS: N/A. MEASUREMENTS: All participants

11
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underwent a full-night polysomnographic study foled by a
multiple sleep latency test (MSLT). RESULTS: Sldafency,
total sleep time, and sleep efficiency were comparaetween
the groups, yet children with ADHD were significignsleepier
during the day than those in the control group (m&ESLT
score of 21.9 +/- 5.5 minutes versus 27.9 +/- 2iQuias, P
< .005). Of the children with ADHD, 17 (50%) hadyss of
sleep-disordered breathing, compared with 7 of ¢batrol
group (22%, P < .05). Five of the ADHD group hadiqudic
limb movements during sleep (15%) versus none enctimtrol
group. Children without sleep-disordered breathangperiodic
limb movements during sleep had the lowest noctusteep
efficiency and total sleep time. CONCLUSIONS: Wenclode
that children with ADHD demonstrate objective dmgi
somnolence, which may explain the beneficial effecif
treatment with stimulant medications. Primary sleegorders,
especially sleep-disordered breathing and periotirab
movement disorder, should be looked for in childngith
ADHD.

e.J Sleep Re€004 Sep:13(3):269-7)s 1182 | Links

Sleep disorders in Taiwanese children with attentio
deficit/hyperactivity disorder.

eHuang YS,
eChen NH,

oLi HY,

o\Wu YY,

eChao CC,
oGuilleminault C.

Department of Child Psychiatry, Chang Gung Memorial
Hospital, Tao-yuan, Taiwan.

To assess obstructive sleep apnea syndrome (OSAS) a
periodic limb movement disorder (PLMD) in childresith
attention deficit/hyperactivity disorder (ADHD) cmawred with
a control group. The ADHD was diagnosed based agbstic
and Statistical Manual, version IV (DSM-1V) critarion
successively seen elementary school children aged ¥ears
referred to a psychiatric clinic for suspected ADHB
standardized interview (Kiddie-SADS-E), parents aedcher
guestionnaires, neuropsychological testing, and tunoal
polysomnography were completed for each child. &ighght
children (77 boys) with ADHD and 27 controls wengalved in
the study. Fifty children with ADHD (56.8%) had an
apnea-hypopnea index (AHI) >1 event h(-1) and B/3%) had
an AHI >5 event h(-1). Nine children (10.2%) hagexiodic

12
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limb movement index (PLMI) >5 events h(-1). Thesadne
child with AHI >1 and none with a PLMI > 5 in themtrol
group. In the test of variables of attention (TOY)e response
time was significantly worse in ADHD with sleep adiders than
those without them. The child behavior checklistBGL)
showed a significant difference between groups e t
hyperactivity subscale. The diagnostic criteriaAWHD based
on DSM-IV do not differentiate between children twior
without sleep disorders. Evaluation of sleep dissdhould be
considered before starting drug treatment for ADHD.
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(2)EBM STUDY
a.Mov Disord. 1999 Nov;14(6):1000-7.

Further studies on periodic limb movement disoatet restless
legs syndrome in children with attention-deficipleyactivity
disorder.

ePicchietti DL,
eUnderwood DJ,
eoFarris WA,
e\Walters AS,
eShah MM,
eDahl RE,
e Trubnick LJ,
eBertocci MA,
e\\agner M,
eHening WA.
Pediatric Neurology, Carle Clinic, Urbana, IllinpidSA.
Fourteen consecutive children who were newly diagdo
with attention-deficit hyperactivity disorder (ADHDand who
had never been exposed to stimulants and 10 coctirtaren
without ADHD underwent polysomnographic studies to
13
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quantify Periodic Limb Movements in Sleep (PLMS)dan
arousals. Parents commonly gave both false-negadive
false-positive reports of PLMS in their childremdaa sleep
study was necessary to confirm their presence seraie. The
prevalence of PLMS on polysomnography was highethi
children with ADHD than in the control subjects.nidiof 14
(64%) children with ADHD had PLMS at a rate of >&rour
of sleep compared with none of the control childj@r0.0015).
Three of 14 children with ADHD (21%) had PLMS atate of
>20 per hour of sleep. Many of the PLMS in the di@h with
ADHD were associated with arousals. Historical gléenes
were less for children with ADHD. The children wikDHD
who had PLMS chronically got 43 minutes less slaepome
than the control subjects (p = 0.0091). All nineldrien with
ADHD who had a PLMS index of >5 per hour of sleeu la
long-standing clinical history of sleep onset pesb$ (>30
minutes) and/or maintenance problems (more than fullo
awakenings nightly) thus meeting the criteria feri&dic Limb
Movement Disorder (PLMD). None of the control cindd had
a clinical history of sleep onset or maintenanagbjf@ms. The
parents of the children with ADHD were more likdly have
restless legs syndrome (RLS) than the parents efctmtrol
children. Twenty-five of 28 biologic parents of tbleildren with
ADHD and all of the biologic parents of the contatiildren
were reached for interview. Eight of twenty-fivergats of the
children with ADHD (32%) had symptoms of RLS as oggd
to none of the control parents (p = 0.011). PLMSy maectly
lead to symptoms of ADHD through the mechanism leés
disruption. Alternative explanations for the asation between
ADHD and RLS/PLMS are that they are geneticallkdid, they
share a common dopaminergic deficit, or both.

b.Sleep. 2002 Mar 15;25(2):213-8.

Associations between symptoms of inattention, hgqerity,
restless legs, and periodic leg movements.

eChervin RD,
eArchbold KH,
eDillon JE,
ePituch KJ,
ePanahi P,
eDahl RE,
oGuilleminault C.
Sleep Disorders Center, Department of Neurology,
University of Michigan, Ann Arbor, USA. chervin@ucohi.edu

14
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STUDY OBJECTIVES: Attention-deficit/hyperactivity
disorder (ADHD) has shown associations with restlésgs
syndrome (RLS) and periodic leg movements duringesl
(PLMS) among small samples of referred children,iloether
RLS or PLMS are common more generally among hype&eac
children has not been well studied. DESIGN: Cresdisnal
survey. SETTING: Two university-affiliated but
community-based general pediatrics clinics. PATIENN=866
children (469 boys), aged 2.0 to 13.9 years (me&m/€3.2
years), with clinic appointments. INTERVENTIONS: A/
MEASUREMENTS: A validated Pediatric Sleep Questimna
assessed for PLMS (a 6-item subscale), restless gggwing
pains, and several potential confounds of an aaogibetween
behavior and PLMS or RLS. Parents also completed tw
common  behavioral measures, a DSM-IV-derived
inattention/hyperactivity scale (IHS) and the hygmivity index
(HI, expressed as a t-score) of the Conners' PRatmg Scale.
RESULTS: Restless legs were reported in 17% (95P0[15,
20]) of the subjects. Positive HI scores (>60) werend in 13%
[11, 16] of all subjects, 18% [12, 25] of childrenth restless
legs, and 11% [9, 14] of children without restlekgys
(chi-square p<0.05). Odds ratios between HI>60eauh of the
following were: a one-s.d. increase in the ovelPdlMS score,
1.6 [1.4, 1.9]; restless legs, 1.9 [1.1, 3.2]; gnolwing pains, 1.9
[0.9, 3.6] (all age and sex-adjusted). Results vawng@lar for
high IHS scores (>1.25). The associations betweaoh e
behavioral measure and the PLMS score retainedfiseymce
after statistical adjustment for sleepiness, smgpmastless sleep
in general, or stimulant use. CONCLUSIONS: Inaitantand
hyperactivity among general pediatric patients associated
with symptoms of PLMS and RLS. If either condition
contributes to hyperactivity, the magnitude of assmON
suggests an important public health problem.

c.J Atten Disord. 2004 May;7(4):205-16.

The effects of yoga on the attention and behavitwogs with
Attention-Deficit/ hyperactivity Disorder (ADHD).

eJensen PS,
eKenny DT.

School of Behavioral & Community Health Sciences,
Faculty of Health Sciences, University of Sydneyskalia.
pjen1953@mail.usyd.edu.au

Boys diagnosed with ADHD by specialist pediatrigaand
stabilized on medication were randomly assigneal 20-session
yoga group (n = 11) or a control group (cooperafigtvities; n

15
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= 8). Boys were assessed pre- and post-intervertdrorthe
Conners' Parent and Teacher Rating Scales-Reviseng
(CPRS-R:L & CTRS-R:L; Conners, 1997), the Test afigbles
of Attention (TOVA,; Greenberg, Cormna, & Kindsclii997),
and the Motion Logger Actigraph. Data were analymsthg
one-way repeated measures analysis of variance ANO
Significant improvements from pre-test to post-teste found
for the yoga, but not for the control group on feubscales of
the Conners' Parents Rating Scales (CPRS). Opmaesiti
Global Index Emotional Lability, Global Index Totablobal
Index Restless/Impulsive and ADHD Index. Significan
improvements from pre-test to post-test were fodod the
control group, but not the yoga group on three CB&R$cales:
Hyperactivity, Anxious/Shy, and Social ProblemsttBgroups
improved significantly on CPRS Perfectionism, DSWI-I
Hyperactive/ Impulsive, and DSM-1V Total. For thega group,
positive change from pre- to post-test on the Cwmirieeacher
Rating Scales (CTRS) was associated with the nunaber
sessions attended on the DSM-IV Hyperactive-Impalsi
subscale and with a trend on DSM-IV Inattentive ssalte.
Those in the yoga group who engaged in more horaetipe
showed a significant improvement on TOVA ResponseeT
Variability with a trend on the ADHD score, and ater
improvements on the CTRS Global Emotional Labgitjoscale.
Results from the Motion Logger Actigraph were inclosive.
Although these data do not provide strong suppoortife use of
yoga for ADHD, partly because the study was undaevgred,
they do suggest that yoga may have merit as a ewngpitary
treatment for boys with ADHD already stabilizedroedication,
particularly for its evening effect when medicatieffects are
absent. Yoga remains an investigational treatnientthis study
supports further research into its possible uses tfos
population. These findings need to be replicated lamger
groups with a more intensive supervised practiogam.

d.Mov Disord. 1999 Nov;14(6):1000-7.

Further studies on periodic limb movement disordad
restless legs syndrome in children with attentiefiedt
hyperactivity disorder.

ePicchietti DL,
eUnderwood DJ,
eoFarris WA,
e\Walters AS,
eShah MM,
eDahl RE,

eTrubnick LJ,
16
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eBertocci MA,
e\\agner M,
eHening WA.
Pediatric Neurology, Carle Clinic, Urbana, IllinpidSA.
Fourteen consecutive children who were newly diagdo
with attention-deficit hyperactivity disorder (ADHDand who
had never been exposed to stimulants and 10 coctirtaren
without ADHD underwent polysomnographic studies to
quantify Periodic Limb Movements in Sleep (PLMS)dan
arousals. Parents commonly gave both false-negadive
false-positive reports of PLMS in their childremdaa sleep
study was necessary to confirm their presence seraie. The
prevalence of PLMS on polysomnography was highethm
children with ADHD than in the control subjects.niiof 14
(64%) children with ADHD had PLMS at a rate of >&rour
of sleep compared with none of the control childj@r0.0015).
Three of 14 children with ADHD (21%) had PLMS atate of
>20 per hour of sleep. Many of the PLMS in the digh with
ADHD were associated with arousals. Historical glegnes
were less for children with ADHD. The children wikDHD
who had PLMS chronically got 43 minutes less slaepome
than the control subjects (p = 0.0091). All nineldrien with
ADHD who had a PLMS index of >5 per hour of slegu la
long-standing clinical history of sleep onset pesbts (>30
minutes) and/or maintenance problems (more than fuillo
awakenings nightly) thus meeting the criteria feri&dic Limb
Movement Disorder (PLMD). None of the control cindd had
a clinical history of sleep onset or maintenanagbjf@ms. The
parents of the children with ADHD were more likaly have
restless legs syndrome (RLS) than the parents efctmntrol
children. Twenty-five of 28 biologic parents of tbleildren with
ADHD and all of the biologic parents of the contatiildren
were reached for interview. Eight of twenty-fivergats of the
children with ADHD (32%) had symptoms of RLS as opgd
to none of the control parents (p = 0.011). PLMS maectly
lead to symptoms of ADHD through the mechanism leés
disruption. Alternative explanations for the asation between
ADHD and RLS/PLMS are that they are geneticallkédid, they
share a common dopaminergic deficit, or both.

S=[Fun e [EE
& Pgdiatr?ts LlnkS

e.Pediatrics2003 Mar;111(3):554-6
Comment in:
Pediatrics. 2004 Jan;113(1 Pt 1):174-5; authoyrg&p4-5.
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Sleep and neurobehavioral characteristics of 3-year-old
children with parentally reported symptoms of
attention-deficit/hyperactivity disorder.

eO'Brien LM,
eHolbrook CR,
eMervis CB,
eKlaus CJ,
eBruner JL,
eRaffield TJ,
eRutherford J,
eMehl RC,
e\Wang M,
eTuell A,
eHume BC,
eGozal D.

Kosair Children's Hospital Research Institute, &wdsion
of Pediatric Sleep Medicine, Department of Pediafri
University of Louisville, Louisville, Kentucky 4020 USA.

OBJECTIVES: This study examined the hypothesis that
domains of neurobehavioral function would be selebt
affected by sleep-disordered breathing (SDB). Tioeee we
assessed potential relationships between objegtelasured
sleep disturbances and neurobehavioral functiahildren with
reported symptoms of attention-deficit/hyperacyividisorder
(ADHD) and also determined the incidence of snoand other
sleep problems in 5- to 7-year-old children in tlozal
community and potential relationships to parentadrsng and
passive smoking. METHODS: Parents of 5- to 7-yddr-o
children in public schools were surveyed about rtlehiild's
sleeping habits wusing a validated questionnaire.e Th
guestionnaire also asked whether they believed thdd to be
hyperactive or have ADHD. Children with reportedngpfoms
of ADHD and control children were randomly selectaald
invited to the Sleep Medicine Center for an ovenhig
polysomnographic assessment and a battery of negmdiwe
tests. RESULTS: The questionnaire response ratelw&86 (n
= 5728). Frequent and loud snoring was reported &G68
children (11.7%). Similarly, 418 (7.3%) children neereported
to have hyperactivity/ADHD, 313 (76.5%) of which neeboys.
Eighty-three children with parentally reported syomps of
ADHD were invited for full evaluation at the Sled&pedicine
Center together with 34 control children. After essment with
the Conners' Parent Rating Scale, 44 children desegnated as
having "significant" symptoms of ADHD, 27 as "mildgnd 39

18
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designated as "none" (controls). Overnight polysognaphy
indicated that obstructive sleep apnea was prese®o of
those with significant ADHD symptoms, 26% of thosgh
mild symptoms, and 5% of those with no symptoms.thae
cohort, no sleep variable accounted for more tharegligible
proportion of the variance in domains of neurobéray
function. CONCLUSIONS:An unusually high prevalenoé
snoring was identified among a group of childresigieated as
showing mild symptoms of ADHD based on the Conners
ADHD index identified from a community sample. Hoxee,
whereas SDB is not more likely to occur among chitdwith
significant ADHD symptoms, it is significantly higghprevalent
among children with mild hyperactive behaviors.eplestudies
further revealed that rapid eye movement disturesrace more
likely to occur in children with significant symptws, and they
seem to impose significant but mild effects on oagt
neurobehavioral functioning. We conclude that ifldcbn with
significant symptoms of ADHD, the prevalence of Si3Bnot
different from that of the general pediatric popiala and that
rapid eye movement sleep in these children is disthiand may
contribute to the severity of their behavioral nfiesiations.
Furthermore, SDB can lead to mild ADHD-like behasithat
can be readily misperceived and potentially dekeey diagnosis
and appropriate treatment.
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Link to...

Unique Identifier
3684394

Authors
Kaplan BJ. McNicol J. Conte RA. Moghadam HK.
Institution
Department of Pediatrics, University of Calgarnbéita,
Canada.
Title
Sleep disturbance in preschool-aged hyperactive and
nonhyperactive children.
Source
Pediatrics. 80(6):839-44, 1987 Dec.
Abstract
In spite of inadequate laboratory demonstrationsslekep
problems in children with attention deficit disordewith
hyperactivity, the belief persists that such proideexist. Sleep
restlessness is, in fact, one of the criteria | Bhagnostic and
Statistical Manual of Mental Disorders, ed 3, défwm of
attention deficit disorder with hyperactivity, asteep problems
are listed on two major checklists often used fesalibing the
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symptoms of this disorder. In a series of threeadie sleep
problems were investigated in preschool-aged dmldrvith

attention deficit disorder relative to control crén without the
disorder. Results of the first two studies dematstt clearly that
parents of hyperactive children considered theildedn to have
many more sleep problems than did parents of the@achildren.
Parental daily documentation, which is less likelype affected by
reporting bias, was used in the third study. Algfiothe results of
the third study supported the finding of increasesfjuency of
night wakings in these children, there was no ckffiee in total
sleep time or sleep onset latency between the twapg. Two
other significant group differences (enuresis amghtnsweats)
were primarily due to subgroups of children witkteation deficit

disorder and hyperactivity. The greater numberle¢s wakings,
which disrupt parents' sleep, may be responsihighe clinical

reports that these children are poor sleepers.

a.ik #k Baeyens D. Roeyers H. Hoebeke P. Verte S. Van HoEck

Walle JV.
Institution

Department of Psychology, Ghent University Hospi@Gtent,

Belgium. Dieter.Baeyens@rug.ac.be
Title

Attention deficit/hyperactivity disorder in childrevith

nocturnal enuresis.
Source

Journal of Urology. 171(6 Pt 2):2576-9, 2004 Jun.
Abstract

PURPOSE: Although the relationship between enurasd
psychopathology has been studied intensivelyelitd known
about the prevalence of specific psychiatric disosd We
investigate the prevalence of attention deficitdmgativity
disorder (ADHD) in children with nocturnal enuresand
correlate these data  with clinical  subtypes
enuresis/incontinence. MATERIALS AND METHODS: A #bt
of 120 children with nocturnal enuresis 6 to 12 rgeald
participated in a prevalence study. A diagnostieriiew was
conducted with parents, questionnaires were coexgbldy
parents and teachers, and medical files were daasul
RESULTS: Of all enuretic children 15% were diagribgath the
full syndrome of ADHD and 22.5% met the criteriatié ADHD
inattentive subtype. Data revealed that the olderchildren (9 to
12 years), the higher prevalence of attention deficorder or
ADHD. Nocturnal polyuria had a significantly highercidence
in hyperactive/impulsive children but there was significant

23
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difference in bladder function between enuretiddten with or
without a comorbid diagnosis of ADHD. CONCLUSION®e
prevalence of attention deficit disorder or ADHD mocturnal
enuresis is significantly increased, especiallyoider children.
The incidence of nocturnal polyuria is slightly ieased in
children who meet at Ileast the criteria of ADHD
hyperactive/impulsive subtype. No other associatitetween
enuresis and ADHD were found.

b.O'Brien LM. Gozal D. Obtaining a detailed fantilgtory for

attention-deficit
hyperactivity disorder is important. [Case Repaitirnal
Article] Paediatric Respiratory Reviews. 3(1):90, 93, 2002 Mar.

c.Stein MT. Alagiri M. Kohen DP. Diurnal and noataf enuresis
in a 6 year old. [Case Reports. Journal Artid]rnal of
Developmental & Behavioral Pediatrics. 22(2 Suppl): S147-50,
2001 Apr.

d.Authors
Bailey JN Ornitz EM Gehricke JGGabikian PRussell AT
Smalley SL
Institution
Neuropsychiatric Institute, University of Califoenat Los
Angeles, 90024, USA.
Title
Transmission of primary nocturnal enuresis anchétie
deficit hyperactivity disorder.[see comment].
Comments
Comment in: Acta Paediatr. 1999 Dec;88(12):131BM|D:
10626513
Source
Acta Paediatrica. 88(12):1364-8, 1999 Dec.
Abstract
Primary nocturnal enuresis (PNE) is a prevalenordesr
among children with a complex mode of inheritanEamily,
twin, and linkage studies have provided evidenaa tfenetic
factors underlie the familiality of PNE. Linkagevastigations
support the hypothesis that PNE is heterogeneodsth& genetic
heterogeneity may be reflected in co-morbid clihimanditions
such as attention deficit hyperactivity disorderDED). This
study used a family study method and examinedrdresimission
of PNE in relatives of PNE and control probandshwand
without ADHD, to determine if these disorders ca@acdue to
common genetic susceptibilities or other, i.e. genetic, reasons.
This study concluded that the pattern of inherigafound is
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consistent with the independent transmission of RNEEADHD.
Authors

Robson WL Jackson HPBlackhurst D Leung AK.
Institution

Pediatric Nephrology Service, Children's Hospi@&ieenville,

SC 29605-4253, USA.
Title

Enuresis in children with attention-deficit hypetnaity

disorder.
Source

Southern Medical Journal. 90(5):503-5, 1997 May.
Abstract

We did a retrospective study of the prevalence aafturnal
and diurnal enuresis in patients with attentiongitef
hyperactivity disorder (ADHD). Patients with ADHD ene
identified at a referral center for developmentadiatrics.
Control patients were identified at a general pediaand
pediatric allergy clinic. Adjusting for difference® sex and
current age, ADHD children at age 6 were 2.7 timese likely
than controls to have nocturnal enuresis and mégimore likely
to have diurnal enuresis. Results at children'seciirage were
consistent with results at age 6; however, theerehces were
not statistically significant. Nocturnal and diurrenuresis was
found to be significantly more common in childreithvADHD
than in control subjects. Physicians who treat godsi with
ADHD should routinely inquire about the presencermdresis.

Authors
Biederman JSantangelo SLFaraone S\WKiely K. Guite J
Mick E. Reed EDKraus | Jellinek M Perrin J
Institution
Pediatric Psychopharmacology Unit (ACC 725),
Massachusetts General Hospital, Boston 02114, USA.
Title
Clinical correlates of enuresis in ADHD and non-ADH
children.
Source
Journal of Child Psychology & Psychiatry & Allied
Disciplines. 36(5):865-77, 1995 Jul.
Abstract
Enuresis and attention deficit hyperactivity disardADHD)
are common childhood disorders that often co-ocalthough
each has been linked to neurodevelopmental imntatamd
increased risk for psychopathology, the clinicalreates of
enuresis remain unclear. Subjects were 140 6-1i%etdaboys
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with DSM-III-R  ADHD and 120 non-ADHD controls.
Information on enuresis and psychiatric diagnosas wbtained
in a standardized manner blind to the child's clhstatus. Our
results show that (1) enuresis did not increase rible for

psychopathology in children with or without ADHL®)(enuresis
was not associated with psychosocial adversityeselbpmental
immaturity; (3) enuresis was associated with ingeeéarisk for

learning disability, impaired intellectual functiog, and

impaired school achievement in normal control dleitdbut not
in children with ADHD; and (4) the same patterrfioflings was

obtained after stratifying children with enuresig primary

versus secondary and by nocturnal versus diuridyges. These
results suggest that the clinical implications oiumesis may
differ for ADHD and non-ADHD children.

Authors

Fergusson DMHorwood LJ
Institution

Christchurch Health and Development Study, Christcin

School of Medicine, Christchurch Hospital, New Zewl.
Title

Nocturnal enuresis and behavioral problems in adelece: a

15-year longitudinal study.[erratum appears in Riedis

1995 Feb;95(2):243].
Source

Pediatrics. 94(5):662-8, 1994 Nov.
Abstract

OBJECTIVE. This study examines the relationshipsvben
nocturnal enuresis in childhood and measures ofaweral
adjustment in adolescence using data collectechgluhie course
of a 15-year longitudinal study of a birth cohoftNew Zealand
children. METHOD. Data was collected on patternsi@éturnal
bladder control at annual intervals to the age3ydars. At ages
11, 13, and 15 years measures of conduct problattention
deficit behaviors, and anxiety/withdrawal were @add.
RESULTS. The analysis showed that children who were
bed-wetting after the age of 10 years as a re$@itloer primary
or secondary enuresis had increased rates of lmehhproblems
up to the age of 15 years with these children tlpvimean
behavior scores that were between .30 to .65 stdrtkviations
higher than children who ceased bed-wetting bettoeeage of 5
years. Regression analysis indicated that theseiassns were
largely spurious and arose because the age of tiorssaf
bedwetting was correlated with a series of facfgender, social
maturity, childhood 1Q, family social backgrounanfily stress,
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and parental conflict) that were also associatetth wicreased
rates of adolescent behavior problems. Howevern eafter

adjusting for these factors, children who were tedting after

the age of 10 years showed slight increases irs @teonduct
problems and attention deficit behaviors up toage of 13 years
and increases rates of anxiety/withdrawal up to dge of 15
years. CONCLUSIONS. It is concluded that bed-wgttifter the
age of 10 years is associated with small but dapéetincreases
in risks of conduct problems, attention deficit &elors, and
anxiety/withdrawal in early adolescence. Theseltesinow that
although it is not the case that children showirmctarnal

enuresis are at markedly increased risks of senqmyshiatric

problems, it may be prudent to determine the extenivhich

children who are bed-wetting after the age of l@ryeshow
increases in anxious or problem behaviors.

S. R
a.Acta Paediatr. 2005 Nov:94(11):1619MefdPress | inks

Attention-deficit/hyperactivity disorder (ADHD) asrisk factor
for persistent nocturnal enuresis in children: e-jwear
follow-up study.

eBaeyens D,
eRoeyers H,
eDemeyere |,
e\erte S,
eHoebeke P,
e\ande Walle J.

Department of Psychology, Developmental Disord&itsent
University, Ghent, Belgium. dieter.baeyens@ugent.be

AIMS: A previous prevalence study indicated thae th
prevalence of ADHD is highly increased in enuretddren. In
the current 2-y follow-up study we investigate tiedationship
between both disorders further. Our goal is to rietee whether
the ADHD diagnoses can be reconfirmed and whethiédren
with ADHD are more at risk for difficult-to-cure aresis.
Moreover, we explore the effect of medical enurg@siEameters
on the course of the voiding problem. METHODS: Eygbix
children with enuresis were screened twice on tlesgnce of
ADHD with a 2-y interval. A multi-method, multi-iofmant
assessment of ADHD was used, the child's medidal viias
consulted, and a parent questionnaire on the shidrrent
voiding problems was completed. RESULTS: Althoud¥o7of
all children with a 2-y-old diagnosis of ADHD stitheet the
disorder's criteria, only 66% of all subtype diage® can be

reconfirmed. The odds that a child with ADHD shks voiding
27
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problems after 2 y are 3.17 times higher than fohi&d without

ADHD. Although a slightly increased number of prdsed

therapies in the ADHD group was noticed, no othgnicant

differences in enuresis treatment methods were dfdugtween

the groups. The medical parameters were not asedciaith

treatment outcome.CONCLUSION: Since 73% of ADHD

diagnoses can be reconfirmed, the data suggest tteat

prevalence of the ADHD syndrome rather than reacADHD

symptomatology is increased in enuretic childrehildZen with

ADHD are at risk for persistent enuresis. Two-yelar-medical

enuresis parameters seem to have little effect hen current

presence/absence of enuresis.

PMID: 16303700 [PubMed - indexed for MEDLINE]
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Attention deficit/hyperactivity disorder in childrevith nocturnal
enuresis.

eBaeyens D,
eRoeyers H,
eHoebeke P,
e\erte S,
e\/an Hoecke E,
eWalle JV.

Department of Psychology, Ghent University Hospi@&hent,
Belgium. Dieter.Baeyens@rug.ac.be

PURPOSE: Although the relationship between enurasd
psychopathology has been studied intensivelyelitd known
about the prevalence of specific psychiatric disosd We
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investigate the prevalence of attention deficitémngativity
disorder (ADHD) in children with nocturnal enuresend
correlate  these data  with clinical subtypes  of
enuresis/incontinence. MATERIALS AND METHODS: A &bt
of 120 children with nocturnal enuresis 6 to 12 rgeald
participated in a prevalence study. A diagnostieriiew was
conducted with parents, questionnaires were coexglddy
parents and teachers, and medical files were daasul
RESULTS: Of all enuretic children 15% were diagribgath the
full syndrome of ADHD and 22.5% met the criteriatioé ADHD
inattentive subtype. Data revealed that the olderchildren (9 to
12 years), the higher prevalence of attention deficorder or
ADHD. Nocturnal polyuria had a significantly highircidence
in hyperactive/impulsive children but there was significant
difference in bladder function between enuretiddrbn with or
without a comorbid diagnosis of ADHD. CONCLUSION®ie
prevalence of attention deficit disorder or ADHD mocturnal
enuresis is significantly increased, especiallyolder children.
The incidence of nocturnal polyuria is slightly ieased in
children who meet at Ileast the criteria of ADHD
hyperactive/impulsive subtype. No other associatitietween
enuresis and ADHD were found.

PMID: 15118422 [PubMed - indexed for MEDLINE]

c.Acta Paediatr. 2005 Nov:94(11):1619MefdPress | inks

Attention-deficit/hyperactivity disorder (ADHD) asrisk factor
for persistent nocturnal enuresis in children: a-jwear
follow-up study.

eBaeyens D,
eRoeyers H,
eDemeyere |,
e\erte S,
eHoebeke P,
e\Vande Walle J.

Department of Psychology, Developmental Disord&itsent
University, Ghent, Belgium. dieter.baeyens@ugent.be

AIMS: A previous prevalence study indicated thae th
prevalence of ADHD is highly increased in enuretddren. In
the current 2-y follow-up study we investigate tiedationship
between both disorders further. Our goal is to rietee whether
the ADHD diagnoses can be reconfirmed and whethiédren
with ADHD are more at risk for difficult-to-cure aresis.
Moreover, we explore the effect of medical enurg@siEameters
on the course of the voiding problem. METHODS: Eygbix
children with enuresis were screened twice on tlesgnce of
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ADHD with a 2-y interval. A multi-method, multi-iofmant
assessment of ADHD was used, the child's medidal viias
consulted, and a parent questionnaire on the shidrrent
voiding problems was completed. RESULTS: Althoudi¥o/of
all children with a 2-y-old diagnosis of ADHD stitheet the
disorder's criteria, only 66% of all subtype diage® can be
reconfirmed. The odds that a child with ADHD shks voiding
problems after 2 y are 3.17 times higher than fohi&d without
ADHD. Although a slightly increased number of prdsed
therapies in the ADHD group was noticed, no othgnicant
differences in enuresis treatment methods were dfdugtween
the groups. The medical parameters were not asedciaith
treatment outcome.CONCLUSION: Since 73% of ADHD
diagnoses can be reconfirmed, the data suggest ttieat
prevalence of the ADHD syndrome rather than reacADHD
symptomatology is increased in enuretic childrehildCen with
ADHD are at risk for persistent enuresis. Two-yelar-medical
enuresis parameters seem to have little effect hen current
presence/absence of enuresis.

d.Acta Paediatr. 2006 Mar:95(3):347-M2tdPress Links

The prevalence of ADHD in children with enuresismparison
between a tertiary and non-tertiary care sample.

eBaeyens D,
eRoeyers H,
eD'Haese L,
eoPieters F,
eHoebeke P,
e\ande Walle J.

Department of Psychology, Developmental Disord&itsent
University, Ghent, Belgium. dieter.baeyens@ugent.be

OBJECTIVE: The main aim of the current study was to
determine reliable comorbidity rates of ADHD for ueetic
children admitted either to non-tertiary care orat®pecialized
paediatric clinic, i.e. tertiary care, since preigoresearch has
failed to incorporate a possible setting effecthis comorbidity;
and to use a multi-method multi-informant assessrmEADHD.
MATERIAL AND METHODS: Eighty children, aged betwedn
and 12 y, admitted to non-tertiary care with enisresxd 120
children referred to tertiary care were screenedte presence
of ADHD wusing a multi-method (diagnostic interview,
qguestionnaires) multi-informant (parents, teachesg3essment.
RESULTS: Enuretic children from the tertiary casenple have a
3.4 times increased chance of having comorbid ADWIREN
compared to children with enuresis admitted to testiary care,
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corresponding to a prevalence rate of 28% and 18%pgectively.
Overall, the tertiary care sample was older, shomece daytime
incontinence and revealed an increasing prevalefic&DHD
with older age when compared with the non-terti@aye group.
CONCLUSION: The prevalence rate of ADHD is increshgean
enuretic population compared to community samp&&%).
Moreover, enuretic children admitted to tertiaryrecashow
significantly higher comorbidity than non-tertiacare patients.
The ADHD prevalence in the former group increaséh wider
age, suggesting therapy resistance and a negatigmagsis for
enuresis in the case of comorbidity.

e.J Urol.2003 Oct;170(4 Pt 2):1521-3; discussion 1523-Ak&.i
Comment in:
J Urol. 2004 Jul;172(1):388-9: author reply 389.

A survey of voiding dysfunction in children witht@mtion
deficit-hyperactivity disorder.

eDuel BP,

e Steinberg-Epstein R,
oHill M,

elLerner M.

Antoci Center for Pediatric Urology and NephrolodgyC
Irvine Medical Center, University of California,vine, Orange,
92868, USA.

PURPOSE: Physicians treating attention deficit-mgptvity
disorder (ADHD) have long had the clinical impressthat these
children suffer disproportionately from voiding dysction and
incontinence. However, no data exist to confirng guspicion. In
an attempt to investigate this clinical finding, a@ministered a
survey asking about any functional bladder sympttomes group
of children with ADHD and a control group withoutDAID.
MATERIALS AND METHODS: The Dysfunctional \Voiding
Symptom Survey (DVSS) was administered to a grofip o
children being treated for rigorously diagnosed ADldnd a
control group without ADHD. The DVSS consists of 10
guestions that assess daytime incontinence, na@dt@muresis,
constipation, urgency, voiding frequency and dysureach
scored from O to 4 (O-never, 1l-almost never, 2-thas half the
time, 3-about half the time, 4-almost every tima) & maximum
total score of 40 (severest symptoms). Scores &biemqts and
controls were compared for each question and ineggde. Boys
and girls underwent separate statistical analysms.additional
eleventh question assesses recent stressful ewetits the
family. RESULTS: The patient group included 23 bamsd 5

31



YEEESF ¥ 200 % 109

girls, and the control group 10 boys and 12 gi@dkildren with
ADHD of both sexes had statistically significangimer overall
DVSS scores. Boys had significant differences onerss
questions. Due to the small number of girls, themre no
statistically significant differences on individuajuestions.
CONCLUSIONS: Children with ADHD have significanthygher
rates of incontinence, constipation, urgency, opient voiding,
nocturnal enuresis and dysuria than those with@HB. Further
study is needed to discern the cause of this difiee and
develop appropriate treatment strategies.

PMID: 14501650 [PubMed - indexed for MEDLINE]

ZoAEY PR TR SR T FRATRA N ER AR
(G R AR L
ML H T AT L R i10647 A LB A hT kaE
bi: 3 S «fr’-fi ﬁ_é\&é’ﬁ/\ gc‘p” AN g»}; L35 3 RO A o

*xz— SIEME I SEEE
Variable N Mean Std Dev Minimum Max imum
EEIRE 10647 2.6505119 2.0775532 0 9.0000000
) — fErE) 10647 1.7727998 2.0065973 0 9.0000000
SE 10647 1.8203250 0.9619514 0 6.0000000
HR SRR 10647 0.6817883 0.8252257 0 4.0000000
B R [E 10647 0.1011553 0.3346224 0 3.0000000
PR B 10647 0.1594815 0.3973896 0 3.0000000
=
Cumulative Cumulative

FEIRE Frequency Percent Frequency Percent

0 1561 14.66 1561 14.66

1 2106 19.78 3667 34.44

2 2080 19.54 5747 53.98

3 1771 16.63 7518 70.61

4 1167 10.96 8685 81.57

5 737 6.92 9422 88.49

6 662 6.22 10084 94.71

7 309 2.90 10393 97.61

8 133 1.25 10526 98.86

9 121 1.14 10647 100.00
%=

Cumulative Cumulative
i I Frequency Percent Frequency Percent
0 3501 32.88 3501 32.88
1 7146 67.12 10647 100.00
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=
Cumulative Cumulative
AB NSRS Frequency Percent Frequency Percent
0 8736 82.05 8736 82.05
1 1911 17.95 10647 100.00
FH
Cumulative Cumulative
RE Frequency Percent Frequency Percent
0 8142 76.47 8142 76.47
1 2505 23.53 10647 100.00
FN
Cumulative Cumulative
A EIEE R Frequency Percent Frequency Percent
9004 84.57 9004 84.57
1 1643 15.43 10647 100.00
=t
Cumulative Cumulative
HEE 1= Frequency Percent Frequency Percent
0 8476 79.61 8476 79.61
1 2171 20.39 10647 100.00
EIAN
Cumulative Cumulative
PEFIEAR  Frequency Percent Frequency  Percent
0 7524 70.67 7524 70.67
1 3123 29.33 10647 100.00
FI
Cumulative Cumulative
HERP Frequency Percent Frequency Percent
7585 71.24 7585 71.24
1 3062 28.76 10647 100.00
#=+
Cumulative Cumulative
S0 Frequency Percent Frequency Percent
0 6593 61.92 6593 61.92
1 4054 38.08 10647 100.00
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Ft+t
Cumulative Cumulative
ERE Frequency Percent Frequency Percent
0 9097 85.44 9097 85.44
1 1550 14.56 10647 100.00
= AN
Cumulative Cumulative
HERKZ Frequency Percent Frequency Percent
0 6770 63.59 6770 63.59
1 3877 36.41 10647 100.00
1+
Cumulative Cumulative
BE Frequency Percent Frequency Percent
0 8231 77.31 8231 77.31
1 2416 22.69 10647 100.00
=1
Cumulative Cumulative
BEDIZERE  Frequency Percent Frequency Percent
0 8832 82.95 8832 82.95
1 1815 17.05 10647 100.00
S
Cumulative Cumulative
HFEAN Frequency Percent Frequency Percent
0 8645 81.20 8645 81.20
1 2002 18.80 10647 100.00
G A
Cumulative Cumulative
SE Frequency Percent Frequency Percent
0 133 1.25 133 1.25
1 4738 44 .50 4871 45.75
2 3455 32.45 8326 78.20
3 1687 15.84 10013 94.05
4 509 4.78 10522 08.83
5 114 1.07 10636 99.90
6 11 0.10 10647 100.00
Fzo+=
Cumulative Cumulative
=k Frequency Percent Frequency Percent
0 4327 40.64 4327 40.64
1 6320 59.36 10647 100.00
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=+
Cumulative Cumulative
Rt IEZL Frequency Percent Frequency Percent
0 7923 74.42 7923 74.42
1 2724 25.58 10647 100.00
*z_+H
Cumulative Cumulative
15T Frequency Percent Frequency Percent
0 9464 88.89 9464 88.89
1 1183 11.11 10647 100.00
S SN
Cumulative Cumulative
FHIFAF  Frequency Percent Frequency Percent
0 7085 66.54 7085 66.54
1 3562 33.46 10647 100.00
z-+t
Cumulative Cumulative
—B&XF  Frequency Percent Frequency Percent
0 6468 60.75 6468 60.75
1 4179 39.25 10647 100.00
F_+N
Cumulative Cumulative
Jigfm Frequency Percent Frequency Percent
0 9234 86.73 9234 86.73
1 1413 13.27 10647 100.00
z_+
Cumulative Cumulative
iliskeyn e Frequency Percent Frequency Percent
0 5511 51.76 5511 51.76
1 3342 31.39 8853 83.15
2 1483 13.93 10336 97.08
3 293 2.75 10629 99.83
4 18 0.17 10647 100.00
F=+
Cumulative Cumulative
2785 Frequency Percent Frequency Percent
6738 63.29 6738 63.29
1 3909 36.71 10647 100.00
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£
Cumulative Cumulative
5 sRl Frequency Percent Frequency Percent
0 9922 93.19 9922 93.19
1 725 6.81 10647 100.00
F=+=
Cumulative Cumulative
EEMEE R Frequency Percent Frequency Percent
0 8418 79.06 8418 79.06
1 2229 20.94 10647 100.00
Fz=+=
Cumulative Cumulative
SR Frequency Percent Frequency Percent
0 10251 96.28 10251 96.28
1 396 3.72 10647 100.00
F=+u
Cumulative Cumulative
BRAE Frequency Percent Frequency Percent
0 9672 90.84 9672 90.84
1 883 8.29 10555 99.14
2 82 0.77 10637 99.91
3 10 0.09 10647 100.00
==+h
Cumulative Cumulative
FRIR Frequency Percent Frequency Percent
0 10274 96.50 10274 96.50
1 373 3.50 10647 100.00
F=1N
Cumulative Cumulative
"R Frequency Percent Frequency Percent
0 10043 94 .33 10043 94.33
1 604 5.67 10647 100.00
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==+t
Cumulative Cumulative
FRE2E Frequency Percent Frequency Percent
0 10547 99.06 10547 99.06
1 100 0.94 10647 100.00
F=1N
Cumulative Cumulative
FFEWANE) Frequency Percent Frequency Percent
0 9072 85.21 9072 85.21
1 1456 13.68 10528 98.88
2 115 1.08 10643 99.96
3 4 0.04 10647 100.00
F=+IL
Cumulative Cumulative
FEETFHIRE] Frequency Percent Frequency Percent
0 9528 89.49 9528 89.49
1 1119 10.51 10647 100.00
=+
Cumulative Cumulative
BB Frequency Percent Frequency Percent
0 10096 94.82 10096 94.82
1 551 5.18 10647 100.00
F+—
Cumulative Cumulative
i Frequency Percent Frequency Percent
0 10619 99.74 10619 99.74
1 28 0.26 10647 100.00
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Fz— SIEKE TR EIE
Variable N Mean Std Dev Minimum Max imum
ERIIA R 10647 2.6505119 2.0775532 0 9.0000000
A Ef) — fErE) 10647 1.7727998 2.0065973 0 9.0000000
g 10647 1.8203250 0.9619514 0 6.0000000
e SRR 10647 0.6817883 0.8252257 0 4.0000000
B SR E] 10647 0.1011553 0.3346224 0 3.0000000
RN E) 10647 0.1594815 0.3973896 0 3.0000000
=
Cumulative Cumulative
ABIRRE Frequency Percent Frequency Percent
0 1561 14.66 1561 14.66
1 2106 19.78 3667 34.44
2 2080 19.54 5747 53.98
3 1771 16.63 7518 70.
4 1167 10.96 8685 81.57
5 737 6.92 9422 88.49
6 662 6.22 10084 94
7 309 2.90 10393 97.
8 133 1.25 10526 08.86
9 121 1.14 10647 100.00
==
Cumulative Cumulative
FE.Ly  Frequency Percent Frequency Percent
0 3501 32.88 3501 32.88
1 7146 67.12 10647 100.00
Fy
Cumulative Cumulative
AEHIEE Frequency Percent Frequency Percent
8736 82.05 8736 82.05
1 1911 17.95 10647 100.00
FH
Cumulative Cumulative
RE Frequency Percent Frequency Percent
0 8142 76.47 8142 76.47
1 2505 23.53 10647 100.00
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FN
Cumulative Cumulative
#EEEES R Frequency Percent Frequency Percent
0 9004 84.57 9004 84.57
1 1643 15.43 10647 100.00
#Ft
Cumulative Cumulative
$HEE 1=  Frequency Percent Frequency Percent
0 8476 79.61 8476 79.61
1 2171 20.39 10647 100.00
EIAN
Cumulative Cumulative
WhEFIERRS Frequency Percent Frequency Percent
0 7524 70.67 7524 70.67
1 3123 29.33 10647 100.00
FI
Cumulative Cumulative
HERP  Frequency Percent Frequency Percent
0 7585 71.24 7585 71.24
1 3062 28.76 10647 100.00
#=+
Cumulative Cumulative
S0 Frequency Percent Frequency Percent
0 6593 61.92 6593 61.92
1 4054 38.08 10647 100.00
Fzt—

Cumulative Cumulative
=PIfTiES)  Frequency Percent Frequency Percent
0 8042 75.53 8042 75.53
1 2605 24 .47 10647 100.00

=
Cumulative Cumulative
BE—EE) Frequency Percent Frequency Percent
0 3729 35.02 3729 35.02
1 2278 21.40 6007 56.42
2 1711 16.07 7718 72.49
3 1097 10.30 8815 82.79
4 699 6.57 9514 89.36
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6 369 3.47 10272 96.48
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8 100 0.94 10545 99.04
9 102 0.96 10647 100.00
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=zt+=
Cumulative Cumulative
ARTTEEZE  Frequency Percent Frequency Percent
8314 78.09 8314 78.09
1 2333 21.91 10647 100.00
F+
Cumulative Cumulative
EEERE  Frequency Percent Frequency Percent
8521 80.03 8521 80.03
1 2126 19.97 10647 100.00
Ft+4
Cumulative Cumulative
Rog&iE Frequency Percent Frequency Percent
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1 910 8.55 10647 100.00
F1N
Cumulative Cumulative
REEZEE  Frequency Percent Frequency Percent
0 8801 82.66 8801 82.66
1 1846 17.34 10647 100.00
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Cumulative Cumulative
#{EAE Frequency Percent Frequency Percent
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1 1550 14.56 10647 100.00
=S AN
Cumulative Cumulative
HERKZ Frequency Percent Frequency Percent
0 6770 63.59 6770 63.59
1 3877 36.41 10647 100.00
Eawit
Cumulative Cumulative
BE Frequency Percent Frequency Percent
0 8231 77.31 8231 77.31
1 2416 22.69 10647 100.00
=+
Cumulative Cumulative
BDIER Frequency Percent Frequency Percent
0 8832 82.95 8832 82.95
1 1815 17.05 10647 100.00
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z_+—
Cumulative Cumulative
AN Frequency Percent Frequency Percent
0 8645 81.20 8645 81.20
1 2002 18.80 10647 100.00
G A
Cumulative Cumulative
B5# Frequency Percent Frequency Percent
0 133 1.25 133 1.25
1 4738 44,50 4871 45.75
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6 11 0.10 10647 100.00
Fo+=
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0 7923 74.42 7923 74.42
1 2724 25.58 10647 100.00
*z_+4
Cumulative Cumulative
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Cumulative Cumulative
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1 3562 33.46 10647 100.00
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Cumulative Cumulative
—B&XF Frequency Percent Frequency Percent
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1 4179 39.25 10647 100.00
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Fz_+N
Cumulative Cumulative
Jigfm Frequency Percent Frequency Percent
0 9234 86.73 9234 86.73
1 1413 13.27 10647 100.00
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Cumulative Cumulative
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F==+h
Cumulative Cumulative
FRIR  Frequency Percent Frequency Percent
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1 373 3.50 10647 100.00
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Cumulative Cumulative
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Cumulative Cumulative
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(Z)* % 2z g % 15 & o sensitivity ~ specificityf] 2 % 4o

Obs b d SE SP PP NP agree kappa
Y] =3 296 343 2025 7983 0.12753 0.95880 0.46322 0.79766 77.7590 0.11688
Pl =4 150 489 484 9524 0.23659 0.95116 0.23474 0.95164 90.8613 0.18707
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--------- R L Es ST
Total 2321 8326 10647
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Row Pct | =4 | <4 | Total
--------- T T T SR
+1257 | 150 1 489 | 639
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| 4.84 1 95.16 |
--------- T T T T R
Total 634 10013 10647
(+)3 # 2 s 4
1.99,_?1,?);5—:% &
e AR SRE
Frequency |
Row Pct | 0l 11 21 31 41 Total
--------- R R Lttt T TP PP
0l 88 | 27 1 14 | 4 | 01 133
[ 66.17 1 20.30 I 10.53 1 3.00 I 0.00 I
--------- T e T e s
11 2671 | 1460 | 528 | 74 | S 1 4738
[ 56.37 1 30.81 1 11.14 | 1.56 1 0.11 |
--------- R R Lttt T TP PP
21 1781 | 1137 | 458 | 77 1 2 1 3455
[ 51.55 1 32911 13.26 1 2.23 1 0.06 |
--------- T e T e s
31 762 | 526 | 303 | 38 | 8 | 1687
[ 45,17 | 31.18 | 17.96 | 5.22 | 0.47 |
--------- R R Lttt T TP PP
4 | 174 | 156 1 132 | 44 | 3 509
[ 34.18 | 30.651 25931 8.64 1 0.5 |
--------- T e T e s
51 33 1 34 | 42 | 51 0 | 114
[ 28.95 1 29.82 | 36.84 | 4.39 1 0.00 |
--------- R R Lttt T TP PP
6 | 21 21 6 | 1| 01 11
[ 18.18 | 18.18 I 54.55 1 9.09 | 0.00 |
--------- T e T e s
Total 5511 3342 1483 293 18 10647
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At
o £ gooiﬂz ek G|
r=0.1698, p<0.0001

2 ¥ Ag 8 B BAR B -5
%% ) P<0.000L e
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e othe s AR F (&
=

A

B

gcorrelatiom 3

2.5 F ot &
e B R [E]
Frequencyl
Row Pct | 0l 11 21 31 Total
--------- T T S s S E R Er s
01 122 | 9 1 11 11 133
[ 91.73 1 6.771 0.751 0.75 1
--------- T T S s S E R Er s
11 4427 | 295 | 15 1 11 4738
| 93.44 1 6.23 1 0.321 0.02 1
--------- T T S s S E R Er s
2 1 3147 | 286 | 19 | 31 3455
[ 91.09 I 8281 0.551 0.09 1
--------- T T S s S E R Er s
31 1471 | 193 | 23 1 01 1687
[ 87.20 1 11.44 1 1.36 1 0.00 |
--------- T T S s S E R Er s
4 | 414 | 74 1 19 | 21 509
[ 81.34 | 14.54 1 3.73 1 0.39 1
--------- T T S s S E R Er s
51 82 | 24 | 51 3 114
[ 71.93 1 21.051 4.391 2.631
--------- T T S s S E R Er s
6 | 9 1 21 0l 01 11
[ 81.82 | 18.18 I  0.00 I  0.00 |
--------- T T S s S E R Er s
Total 9672 883 82 10 10647
R R AR Y S P R I
FEATR A =24 0 K F F m s >0 et

7 ARF (R

2.

I

AE R o

1£%) - P<0.0001- & 7 < sicorrelatiorn

% r=0.1312, p<0.0001

33Fh m #% et _‘_% :

SE P LAY 8l
Frequencyl
Row Pct | 0l 11 21 31 Total
--------- T T S s S E R Er s
01 119 | 14 | 0l 01 133
[ 89.47 1 10.53 1 0.00 1 0.00 1
--------- T T S s S E R Er s
11 4193 1| 515 | 29 | 11 4738
[ 88.50 | 10.87 | 0.61 1 0.02 1
--------- T T S s S E R Er s
2 1 2940 | 489 | 25 1 11 3455
[ 85.09 | 14.151 0.72 1 0.03 1|
--------- T T S s S E R Er s
31 1339 | 305 | 41 | 2 1 1687
A7 g § AL BARE TR N B A iy AR R (R
RO Bk ﬁt>0d}qz et e 4% 3 ) 0 P<0.0001- e 3 iﬁ e

correlatiom

% r=0.1180, p<0.0001
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()2 @+ NpRe
W G RL RS PR AL MR Bk
r=0.30195 p<0.000HfL LI+ & * )i fl ¥ F 44 (% 4 164)
357 B2 L R R T
il P
Frequencyl
Row Pct [+44) | -457 | Total
--------- T
334 | 305 | 639
52.27 1 47.73 |
-------- ot
2496 | 7512 | 10008
24.94 1 75.06 |

-------- oot
Total 2830 7817 10647

Obs a b c d SE SP PP NP agree kappa
1 334 305 2496 7512  0.11802 0.96098 0.52269  0.75060  73.6921  0.10491

sensitivity~ kappas & 2" 7 4o 8 I 5 Fs BdF o fAd %5;3‘_
B 124 > 125 L Rl s B RO RS R Ao T
FEPEEE o8 R SR 7T 8 p value

=129y 0.9828%0.9817 <0.0001
<1257 0.6626%0.8105

FERIPEEE 8 ERAE T8 p value

=129y 0.2911%0.6233 <0.0001
<1297 0.0890+0.3032

FERIPEEE S FREANEI 28 p value

=129y 0.342710.5598 <0.0001
<1297 0.147840.3818

(N)5 #FZ e kS fad - - A N -P?Ao\ﬁi;mfﬁg o8 23

FERIPEEE L LSS

Frequencyl
Row Pct | No | Yes | Total
--------- T
+1247 | 225 | 414 | 639
[ 35.21 | 64.79 |
--------- e
1253 | 4102 | 5906 | 10008
[ 40.99 | 59.01 |
--------- T
Total 4327 6320 10647
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R E RETEE

Frequencyl
Row Pct | No | Yes | Total
--------- e
+1247 | 343 | 296 | 639
| 53.68 | 46.32 |
--------- T
1253 [ 7580 | 2428 | 10008
| 75.74 | 24.26 |
--------- e
Total 7923 2724 10647

FERIPEEE 7B R

Frequency|
Row Pct |  No | Yes | Total
--------- e
+1257 | 533 | 106 | 639
[ 83.41 | 16.59 |
--------- T
1247 [ 8931 | 1077 1 10008
| 89.24 | 10.76 |
--------- e
Total 9464 1183 10647

ZERIPGEE T L FHIATT

Frequency|
Row Pct | No | Yes | Total
--------- T
+1257 | 407 | 232 | 639
| 63.69 | 36.31 |
--------- e
1247 [ 6678 | 3330 | 10008
| 66.73 | 33.27 |
--------- T
Total 7085 3562 10647

EREES . —5KT

Frequency|
Row Pct | No | Yes | Total
--------- T
+1257 | 276 | 363 | 639
| 43.19 | 56.81 |
--------- e
1247 [ 6192 | 3816 | 10008
| 61.87 | 38.13 |
--------- T
Total 6468 4179 10647

ZERIPEEE T 8L LTI

Frequencyl
Row Pct | No | Yes | Total
--------- e
+1247 | 534 | 105 | 639
[ 83.57 | 16.43 |
--------- e
1253 [ 8700 | 1308 | 10008
[ 8.93 | 13.07 |
--------- e
Total 9234 1413 10647
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(1 )}nz& s L HPGSLF > ] F7 K43 ik £
KT AP Frithgh o THWIF > TR Brf &0 P& +12
S 124 RN BIHI2 A B E A 220 > B A B A ¢
u’é B 124 o Flpthadh > LHRG LT o TR AfAF it & o

ERIFEE T8 aEL - FRLCTT - (R ($E357)

Frequencyl

Row Pct | 0l 11 21 31 Total

--------- T T s S E R Er

+1257 | 140 | 290 | 165 | 44 | 639
[ 21.91 1 4538 | 25.82 1 6.89 |

--------- T T s S E R Er

-1257 [ 1936 | 5954 | 1995 | 123 1 10008
[ 19.34 1 59.49 1 19.93 1 1.23 1

--------- T T s S E R Er

Total 2076 6244 2160 167 10647

Cﬂﬂ§%%Eﬁﬁﬁ§ﬂﬁﬁﬁﬁ%@ﬁ:
Correlation of 374 £ & = ] & F& % # 1 r=0.3169, p<0.0001

‘ .‘;é: e 125 2 e T E +9f~%fi%f’#dvﬁ%+ﬁ]ﬁ< + A #E+ 4
ak +

RO F R R TR R GRL R AR &t p
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A 1998 & J1 e % = B % *%"(The Second Brain) 2 ¢ » &4 #
<4 (Michael D.Gerson,M.D)—# g if it & chfl4e 4 o J8 5 & F &
(serotoniny %= 3 B 4 > FIRpLFLaN] Y B F b R B Pg T
7 L~ o d g 2 (feeling) s F1 5 v ArE- - B3~ "i(brain)
2 % RE(spinal cordyg! 5@ E > v a4 L A K mﬁ P oo

WICETRH G T RBT AP E - BRI TR L L g2
RS G ORB LR c BAE LSRG AL A T
s"(enteric nervous system)”‘ B - B E A L gdrdlan i s
] % YR B AR o

A Yo AL ERL LAY AN A E L (enteric nervous
system) ¥_— ll%)j&v:s\ 7% % ”:‘#;';%'J RPN L & S N

@
PET o

Flb o A fde S G A A m AP B Y % g (enteric s ymptoms)
#72H - 2y A%Tmz
FopE o 28 2 fa(brain)g B g ik si”(enteric
nervous system) p A @ 8w 12 E R 4% g 4 "(enteric symptoms)
DES RS SOET AR R E BT M Sl & R AR R £
:Li % ¥ (complex of symptoms) e & %5 & kigit JF,’K ¢ jﬁ;;—;— F ek g 0
EAEgLlawry @r;;}a‘m LA iF & (serotoniny# 3 - ¥F 1 %
.{E'(gut)sm?a CSHAEIRIT UG - fEe % (serotoniny#: % % (receptor)e
AR FEDERETREFF LG PR AR
(serotonin) 3% % (receptor)c % B B Mg EH L o L heh o
Flt i sns TR ARSI R AT g i Ak h’ﬂ#ﬁ
YRILEZRS ART G A g% 2% a7 g & (biopsy)y AL
ke B end B f#;(the window on the brairy)
THGES EDFHEAL 0 RAE IR T REEAPP WG -
* P bt RS A ‘Faj\p’b? 'L/"\ﬁﬂ"i&hm"
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