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—| ABSTRACT

Objective . The aim of this study was to evaluate the relationship between sustained attention deficits in At-
tention-Deficit/Hyperactivity Disorder(ADHD) children and short-term Heart Rate Variability(HRV) param-
eters. In addition, we evaluate the relationship between The ADHD rating scale(ARS), the computerized ADHD

74 diagnostic system(ADS) and Parenting stress index- short form(PSI-SF).

Methods : This study was performed in the department of children and Adolescent psychiatry, Korea univer-
sity Guro hospital from august 2008 to January 2009. We evaluated HRV parameters by short-term recordings of
5 minutes. K-ARS and ADS are used for screening and identifying ADHD children. Intelligence was measured
using Korean educational Developmental Institute-wechsler Intelligence Scale for Children. The caregivers
Complete Parenting Stress Index scale for evaluation parent stress.

Results : The low frequency(LF) was significantly correlated with response variability of ADS. However, the
other variables of ARS and ADS were not significantly correlated with LF. Hyperactivity subscale of ARS was
significantly correlated with parental distress subscale and difficult child subscale of PSI-SF and inattention sub-
scale of ARS was also significantly correlated with dysfunctional interaction and difficult child subscale of PSI-SF.

Conclusion : The LF, 0.10-Hz component of HRV is known to measure effort allocation. This study shows
that the LF component of HRV is significantly correlated with the response variability of ADS. This means that
more severe symptoms of ADHD were correlated with the increase in the LF that means decreased effort alloca-
tion. These results also support the clinical usability of HRV in the assessment of ADHD. Furthermore, PSI-SF is
correlated with hyperactivity and inattention variables of ARS.

KEY WORDS - Attention-Deficit/Hyperactivity Disorder - Heart rate variability - Effort allocation - Parenting
stress index.
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WAL 2412 Aol SHE YFE

Fofset

(7) g3 o8 A& A5 HAHKorean educational
Developmental Institute—wechsler Intelligence Scale
for Children, KEDI-WISC)™

KEDI-WISC+= 1|=+2] Wechsler Intelligence Scale for

Children-Revised2 §-2] =8} 57| 474, Heksto] &
3} 3t Ao & SAIEE 15A717]) 9] AES ez sich A
A A5A%, doiH A% L BAH A% W47t A
Aol Hmoll= AHA] TLEA Al 013 o]af @ S} 4
A 3 E o] Qlon, E2A4 Hro mhal 3L 2|, 2}
o W), B A, mo 97, ] E2] 9 6l )
HARSO] a23tE o] Qleh

2) 52N
& el 434 AR
=] A

7]E 3 75” BAS 51t} Pearson AH 2418 3] ARS
A=, ADS W= = Z

01 ADS ¥ ARS®] Aol 4] Hol= 59| 41729 HRVY
QIAFZFO] Ao thsto] LrobEQttt, ERF Pearson /3
S %3] ARS W<, ADS W=} PSI-SFQ] 519] A= 7¢
HAE E5l ADHD obs & Akl A o] 2B
ADHD 5739 AZ=9] Aol s Lottt
FA 97]1 2?1 SPSS 12.0 version= ©]-8-3F %t

S

M
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1>Jgr{n:_1
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13@

e
>
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1. GO AIRIS] EA A ZAHDN(Table 1, 2)

& dtoll Hrofel gidAte] 4w
HAs 53 A F At e R A
o7} 5278(88.1%), 1At ob= T8 (11.9%)0] %o 3
22812124191k HRV 7} ¥=9] 2], ADS 7} #4=0)
T %%, PSI Z} H<=2] A3} k-2 Table 201 AIA =] 9lr.

2. ARSS HRVSI| AR
HRV94 HE QIAES ARSY 70| W4 U ol yE

520} o) g A BAE HolA| okt
Table 1. Characteristics of subjects
Demographic characteristics
Participants (Numbers) 59
Male(%) 52(88.1)
Female(%) 7(11.9)
Age, mean+SD 8.1 £ 2,12
IQ, mean=SD 107.22£11.17
Verbal IQ, mean+SD 110.17+£11.76
Performance IQ, mean=SD 102.28+£12.53

3. ADS¢t HRV=9| ’“?_ﬂ.ﬂl
HRVE] LESt ADSQ] ¥4 5 ¥h-g- AlZE HAMS-2(r=0.325,
p<0.05)& A2 %«lﬂléﬁﬂ A QA ATIAZE A
t}, 284 HRV 21&} 5 SDNN(r=0.179, p=0.228), RMSSD
(r=0.197, p=0.184), HF(r=0.238, p=0.108), LE/HF ratio(r=
-0.15, p=0.922), VLE(r=-0.141, p=0.345), TP(r=0.270, p=
0.066):= AIRH WA TE -2 ueh AAHAIS HolA] ook
E} ok ADSS] 7L 9] Wl o o, @K 2, Agut
AlZFH= HRVE] of | QIAfete f-ofu]sh A AE
ZFA| AL QIA] &Gkt

4. ARS® PSI<t9| "“—M'ﬂl(Table 3)

ARS?] ¥ F H30)= B2 9] 97|54 4 i&%
© & QI3 3}9) HE(r=0.362, p<0.05), A e] 714
= 3F9) 2 %=(r=0.332, p<0.05)7} EAZ o2 §-olu|atA A
2 Q1 AAAI7E ek E3F ARSS] WS 5 TP EL
PSI9] Bm o] tAEF A 3+ A% (r=0.280, p<0.05), A}
o] 7183} T H 3k A= (r=0.298, p<0.05)7} BAH o=
Fou|atAl g4 Q1 AHTA 7 AT

j;
=
i

O:

l

5. ADS%t PSIote| YREH
ADS Rlg=59} PSI Hlse53h= ot f-ou|h gt

Table 2. Mean & standards deviations of ARS, ADS, PSI For ADHD

Mean£SD
Inattention 15.90+ 4.18
Hyperactivity 14.07+ 4.77
Omission errors 71.28+24.54
Commission errors 83.77+80.17
Response time 51.66+13.72
Response variability 78.57 £29.95
Mean heart rate 87.51+£11.45
SDNN 52.35£22.75
RMSSD 49.35+30.04
P 7.43+ 0.85
VLF 6.27+ 1.01
LF 6.22+ 1.02
HF 6.11+ 1.06
LFn 2,78+ 2.27
HFNn 3.57+ 3.59
LF/HF 1.66+ 1.80
PSI-SF total 98.36+£19.10
Parental distress 3227+ 7.92
Dysfunctional interaction 28.57+ 6.24
Difficult child 37.45+t 9.10

VLF : very low frequency component, LF : low frequency com-
ponent, HF : high frequency component, TP : total power, LFn :
normalized LF(in normalized unit), HFn : normalized HF(in normal-
ized unit), LF/HF : ratio of LF to HF[In(ratio)], RMSSD : the square
root of the mean squared differences of successive NN inter-
vals, SDNN : standard deviation of the NN interval, PSI-SF : Parent-
ing stress index-Short Form, ARS : ADHD rating scale, ADS : ADHD
diagnostic system



Table 3. Pearson’s correlation analysis of between ARS variables and PSI variables

Parental distress Dysfunctional Difficult child PSI-SF total

(n=52) interaction(n=44) (n=44) (n=44)
Inattention - .362*(.015) .332%(.028) .335%(.026)
Hyperactivity .280%(.044) - .298*(.049) .336%(.026)
Sum of ADHD rating scale - .300%(.048) .355%(.018) 379%(.011)

% 1 p<0.05. PSI-SF : Parenting stress index-Short Form, ARS : ADHD rating scale.

A% HolA] g,
1oz

& Aol Zroj¥l ADHD oFs52] et Lol= 8Alo|w
45%2] oHg-0] 6~TH| = HAAYES A 25H Aol
U 2538k #shd A]7|o]al ADHD F5 241 ng‘ﬂ el
., 554, dE ol A A

kL

941 golo) Aet 9 A Wk A 4% 7| Zel 4 ol
23} weiElo] el uke} Zo] ADHD oF55olA) 9lo]
A A%AQ BAA wele Waw s Bele Bast
whS oxel A Ayt ArpH o, ofeldt HAEL
A %2Q) Folok AN o] 2P AL Aol HA Aol
U R Fol2lo] ARl B 44| B AR A

& SulstAvt o

ol

#olgith
2] 23 (deficits) S Argsh= @
ol =o] Ale] 24 ZA Y (state regulation deficits) 2] 4
A I E T ADHDE Ayshes Ad 28 292
Sanders®]l 9J3l HEH F&%Q AR A I A QI
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