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H ) —L = = 0. -
2obgol o}5e] 2RIl che ATieha we AAE 33
A4, 27"
AN PAAETEAD
TRlAhet AT g shehe} Ahef A = 8t
ELES
23 8 QT B oF5e RS BE 4SS 1S 54 Sohund stk

Ay L =R AAS 9 AREE Hlo|EHo] A= Cochrane library, EBSCOhost, Embase, ScienceDirect,

Medline, PsycINFO, Pubmed, Social Sciences Citation Index©]th. AAARS 2000d 1€HH
2013 d 5¥71A 2] =+9] shE|A|of| MAE =FE o7 st AMo]= “generalized anxiety disorder,
specific phobias, panic disorder, social anxiety disorder, obsessive—compulsive disorder, post—
traumatic stress disorder, separation anxiety, children, pediatric, adolescent, sensory stimuli,
sensory response, startle reflex, startle reactivity, auditory, olfactory, visual, vestibular,
proprioceptive, tactile, taste, skin conductance response, galvanic skin response, heart rate,

beats per minute, heart rate variability, vasomotor activity, electromyography” ©|%t} HZ2 o
2 44 AR =F2 570)1%leH, AT 24 FEL BF FFOoIUTh

A3} o Qe ofsE gAdobwel nls] 4z A=l thet 2ol A dElkth AARSel el vk

q
A Bekgol obo] HAobgel ulsh A vpEhgow], vk FAVIE B vehgrh EE 2oy
o oS E 27 AT T ALR G 58wl
2l S

I. M & UH(Puliafico & Kendall, 2006). &Fgol] o}52 &5

%, F2AE, oA, B, e 22 AAA F

oFs7) AAlF o) F Bl 71 dutzlold, A & (Strauss, Lease, Last, & Francis, 1988), THJ4

A SHoA AAA S AlSlskaL 7P EA7E He ek Tl AR, e e 2 A4
A% F sholth(Cartwright—Hatton, McNicol, & 7, TEEe e Ay s dyed R

Doubleday, 2006). oF=2] 2k 10~20%7} &et=Ako o]

59 54 oJHES Btk (Costello,

X,

oIz

rlr

2 uE w1 Qlon T F 2~3%= Eeldol® ZvtkE Egger, & Angold, 2005; Crozier & Alden, 2001). &
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St o1 A s, el dish 2|7, ks, AFe] FAIE
I3l shd AR FEe kAL, AR A s At
o= o232 FH(Spence, Donovan, & Brechman—
Toussaint, 1999). o]2]gh okg7] Ebdoli7} 41717}
A AT, A9, ol kEAIEH]E 52 AL
ZAA n]go] LASHA Fth(Waghorn, Chant, White,
& Whiteford, 2005).

Pl ofsolAl Hol= HA - W 5L

& e AT pad

(o3

¢

=

A AEelA dERdTh
(American Psychiatric Association, 2000). E<F3of
© Ugs ¥ AIAES 7P (Rosen & Schulkin,
1998). FIAIAEE A3HA] B Ap=rol| dhal] e
9sh= WS Hol= 210 2 (Mogg & Bradley, 1998;
Grillon, Dierker, & Merikangas, 1997), 7+#}7] F0]
A= A=l tial] AVdsH skl - 9 2 A
Al (Hypothalamo—Pituitary—Adrenal Axis; HPA axis)
S} A-gZAE B S EA, seRkeo] YERdt
(Bakker, Tijssen, van der Meer, Koelman, & Boer,
2009; Oguro, Aiba, & Hojo, 2001; Valls—Sole,
2003). A-EABAISE Al et ok Al - Al 9] 2 A
AHPA axis) o] 7] el ike-o] Wste yeh
w] (Hanrahan, McCarthy, Kleiber, Lutgendorf, &
Tsalikian, 2006; Schmidt, 1997), o]& Z33}7] $14l
B EHRS-(Skin Conductance Response; SCR),
719 3498 (Galvanic Skin Response; GSR), ¥k
(Heart Rate; HR), 418} o] & (Heart Rate Variability;
HRV), &4 = (Electromyography; EMG), B} ] &
ZE]Z (salivary cortisol) 74 & Fdll &1 & 4= 9)
t(Pole, 2007).

W2F Aol tigh S5 A1S] Heehg A A
ol wet xpo]7) itk (Lane, Reynolds, & Thacker,
2010). Fej84 #Ja5 ol (Attention Deficit/
Hyperactivity Disorder; ADHD) o}, A} ~AHEH
obF, 181l Fdotes o w ¥z A7 2 =
Z}, AR AR & 9 =Rkg- (Blectrodermal
Response; EDR) & 57 3§ A3} Fo8 49 5
ol obs-& HHINkE-S KRl HhH A AHEY ol
& ARkes Bk a8y ZAaeS Adoks Bt
FHAY HJA-sgel obs A AHEF ofso
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A FA YeRdTHLane et al., 2010; Schoen, Miller,
Brett—Green, & Nielsen, 2009). o] di}= Fo|84
A BBl obsd} A AHEF obgo] AT
Al 7153 7 B ol sk 7|22 SAE AlE
=g

Aol thgh Z5re sl g HA 3
-t A57 B Qe A5 PEshs Y
719 (Schell et al., 2005), ZFIHkS ==
4 wAE YEhiT) Eqbgel ofs2 W
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= Ao 2HE] o= FH-ge uist
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ZL18A olate] ofg& thdoz AzAt=of vk A
=% AT ekl 2000 14
A7HA] SEA| ol AAE =1, GOl &

Ay
N J
(@)
—
w
L
(@]

S
AT, Aot BRS tPEow B 1, gl

3 AMS &l Cochrane library, EBSCOhost,
Embase, ScienceDirect, MEDLINE, PsycINFO,
Pubmed, Social Sciences Citation Index H|o|E{H]0]
25 ARRIGITE o =] W9l 2000 1€4H
20139 5¥7A =2 Stk Mol “generalized
anxiety disorder, specific phobias, panic disorder,
social anxiety disorder, obsessive—compulsive

disorder, post—traumatic stress disorder, separation



anxiety, children, pediatric, adolescent, sensory
stimuli, sensory response, startle reflex, startle
reactivity, auditory, olfactory, visual, vestibular,
proprioceptive, tactile, taste, skin conductance
response, galvanic skin response, heart rate, beats
per minute, heart rate variability, vasomotor
activity, electromyography” ©|t}. dlo]Ejuf|o]Aofx
ANog} AR FoE 2 =FS AN F
1927119 =o] AMEIE Al 1A} AEH 258
T3 B38S Ao, 192709 =% F 177749 =
o] E37|1F wjA|Fell ulet AQJEgich FEE

=% 671 Aty Fuid AES 53l 349 =%
< X3t} F 12709 =58 Aol AgE d
o] IS Slal 289 AR ARSI, A7)
71 wiA7 | A% F 5709 =2 Bl
t}(Figure 1).

3. A9 ZA &
B Ao AMgE 2A9 AF 52 Hrksh] 93
o} Arbesman, Scheer$} Lieberman (2008) 2] 27 7]
5 Ml 2AS 7o § A

T2 o6

Search result:
e PubMed (n=41)

® Embase (n=8)
e PsycINFO (n=4)
e Medline (7=9)

e Cochrane Library (n=11)
e ScienceDirect (7=83)
e EBSCOhost (n=26)

e Social Sciences Citation Index (n=10)

Total 192 articles

!

Screening of titles

and abstracts of inclusion criteria

Citation tracking

Excluded 183 articles

3 additional reference

l

12 full art

icles read by 2 researchers

!

7 articles excluded

because:

e Risk factor (17=2)
* Age (n=2)

e Intervention (=1

e Task performance (7=2)

)

!

5 articles included i

scored with Newcastle - Ottawa quality assessment scale

n systematic review Class II articles

Figure 1. Flow Diagram for Literature

Search and Selection Process
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Az FHIIGL A9 A FES 59 =
T A 0 B A7 27 5F Melih

r-{n
4n

T Aeke] vFARe] A (two groups nonrandomized
studies) o] WHEA A& F4317] $13 Newcastle —
Ottawa Z % (Newcastle — Ottawa quality assessment
scale) & AR-SFITh H7PEHE A8, v, /A%
o] 7} 5ol el 2A9] Aol 2 BF ‘*E FEAI8F
=, e} wE/Ade] gt 5] A 2 ol
Hof 719 k'S = 7 1o, vl Tk Fel
s Hd 2719 k& £ 4 lth(Table 1).

Im. A+ dx

7y Ao oAt AR S S S ST 28
A=l gk et whgel digt A A=
Table 29} 2t}

Hobgof] ofES tAto 2 A7t RS AAJEE T 2
A% (Electromyographic; EMG), <% (Electro—
oculogram; EOG), 35-H % ¥k (Skin Conductance
Response; SCR)& AHgate] Befeha] nkg-5 & A=
o] ti-o|qith. EQPgel obs Aol thgh 244
o] =7 YERITHBakker et al., 2009; Grasso &
Simons, 2012; Waters, Henry, & Neumann, 2009).
AR thgh WhER1EL- bl obgo] Hidols
of ulsl A et om, vkg A7) w9l ok
o] Aiolgel ulal ¥ wEA YRt (Klorman,

Cicchetti, Thatcher, & Ison, 2003; Waters et al.,
2008). = mQPEl oks A=el widt sust
(habituation) ¢l oJ#]&S H3tH(Grasso & Simons,
2012; Waters, Neumann, Henry, Craske, & Ornitz,
2008).

Iv. 1 &

Ae|ehA ghe- FH S o 2 RE 0 A
EH?_E} AA YA dojuli= RES-o]th(Hanrahan et

2006) H 3= Hol 72}0]] 0}5,] /\(Eﬂtﬂ-x‘] u]-.__‘
°‘°}E7l sl AAA 1z ARSI AAA 1
& 57 A7 2ol g A7 Ae Sl 1 A%
52 o) Aelshs AT o, oAt AR A
|3t} Law & MacDermid, 2008). ¥ &1 2000
oA 2013\ 587HA19] =t o % AlgteiglEt, o=
20001/:] o] Aol Bkl o}x-S Ao 7 Ag|ahA vk
Agk =wmo] AL glglom, AA flo] el sh4]
o] S Z¥ D] 20004 o] ol Y] gt
o 8= AAH o tekst W& ARt &
o)t A4S Sfal AR =] 2
—T—?HE 2000 o] Fo] Y BE AT
Wt F2w o o] el eh wke-s EAe)

S

r o l‘Ul
[

N1 rE‘: olo
ol
=

b

o
—E a flo
e

el

38

A 4?]_ ATEolA BBl obso] A etA whg-&
Uolr 7] Qi F2 A A=g AL, <A
= (Electromyographic; EMG), <¢FA% (Electro—
oculogram; EOG), 3% A% ¥H&(Skin Conductance
Response; SCR) & A3t Agjshd] w85 43}

Table 1. Qualitative Analysis Using Newcastle—Ottawa Quality Assessment Scale

Authors (years)

Newcastle-ottawa otem

Selection Comparability Exposure
Bakker, Tijssen, van der Meer, Koelman, & Boer (2009) * % * *
Klorman, Cicchetti, Thatcher, & Ison (2003) * * * * %
Waters et al. (2008) * %k * % *
Waters, Neumann, Henry, Craske, & Ornitz (2008) * %k * *
Waters, Henry, & Neumann (2009) * k k * *
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Table 2. Physiologic Response in Sensory Stimulation

Authors

Measurem

Subject” Stimuli Result”
(years) ent
Klorman, * Anxiety disorder (n=109) / age 6.8  + Auditory 70, 80, * EMG *PTSD -boys found that responded to increases in startle probe
Cicchetti, Sub type : PTSD 100, 115 dB, 50 loudness
Thatcher, & «Control (2=103) / age 6.5 ms, loudness *«PTSD boys had been smaller reductions in blink latency than did
Ison (2003) comparison boys
*«PTSD girls had been smaller startle amplitude and slower onset
latency than control
Waters, » Anxiety disorder n=14 / age 4.4~8.6 +Visual & Auditory +EMG * Equivalent response magnitudes between groups during the baseline
Neumann, Sub type : GAD (n=3), SP (n=2), Auditory — Visual « EOG phase. But starle reflex magnitude were undifferentiated during visual
Henry, Craske, SPH (7=6), SAD (n=3) Visual 12faces  + SCR stimuli in both high anxious and control children
& Ornitz ~ + Control (#=11) / age 4.4~86 (angry & neutral) * High anxious children showed lager responses compared with control
(2008) Auditory 105 dB, children duripg the affgcﬁve modulation phase ) )
50 ms, noise « Greater anxiety severity and larger startle reflexes interfere with
response habituation in emotionally face
Waters et al. + Anxiety disorder (n=21) / age 7.0~12.9 « Auditory 105 dB, + EMG
(2008) Sub type : GAD (n=10), SP (n=4), 50 ms, white noise *EOG «Startle reflex magnitude increased across 7 to 12 age range in
SPH (n=4), SAD (#=3) « SCR children at risk for anxiety disorders
« At risk(non anxious) (7=16) / age « Elevation in startle reactivity was already manifest from a younger
7.0~129 age in children with anxiety disorders
* Control (n=13) / age 7.0~12.9
Bakker, + Anxiety disorder (n=25) / age 8~17 «Auditory 104 dB, +EMG » The multiple muscle (abductor pollicis brevis, deltoid, masseter,
Tijssen, van Sub type : SP (n=13), GAD (=3), 50 ms, pure tones *SCR orbicularis oculi, quadriceps, sternocleidomastoid) response probability
der Meer, SPH (#=2), PAN (1=1) was significantly enlarged among anxious children compared with
Koelman, & «control (n=25) / age 8~17 control children
’ « With repetitive auditory stimuli, the peak amplitude was significantly
Boer (2009) enlarged among anxious children compared with control children
* The arousal rating was significantly enlarged in anxious children
compared with controls children
Waters, Henry, * Anxiety disorder (n=17) / age 8~12 « Auditory 107 dB, =+ SCR « The anxious children arousal rating were higher compared to control

& Neumann Sub type : GAD (n=6), SP (n=3), 1 ms, pure tones
(2009) SPH (n=8)
« control (7=18) / age 8~12

children at preacquisition

* The anxious children arousal rating for auditory stimuli were higher
compared to control children

* The anxious children showed elevated arousal rating responses to
both preacquisition and postacquisition, and retarded extinction of
responses during extinction

1) GAD: Generalized Anxiety Disorder, OCD: Obsessive Compulsive Disorder, PAN: Panic Disorder, PTSD: Post Traumatic Stress Disorder,

SAD: Separation Anxiety Disorder, SP: Social Phobia, SPH: Specific Phobia
2) EMG: Electromyography, SCR: Skin Conductance Response




Atk ZHEEMG) = 259 4714 s 545
T EE, 250] A7|eHA e Ao R 23]
g o 252 SF A7 7159 75EHE 2 A9
] 2% (amplitude), Z|&AIZH(duration)& 53l U4
A o), dE Fos BAE otk 2AEe 2 4
2¢l QP % (Electro—oculogram; EOG) &= &% ¥H-$
o] 74 2491 = Zwels *FE (orbicularis oculi)

ol Uehtes % AR Agshd Hkg =43t}
(Lang, Bradley, & Cuthbert, 1990). Y5 % ¥k

(SCR)& F) o] AV AEEE 2Hsh= oz 1

ok @ e] Bl Skekd A7 ETE Skekar, A
EAAA 19 FolzItk(Roth, Wilhelm, &
Trabert, 1998). o]&fst =52 AMES Fall B0
obg- o] ZAztA= thet 24, whE gAY, whe A,
FH3E o stk

Aol 5ol 9] A 285 AdeellA] A et bk
S A2 Aol 5ol & 3 A whge AolE F
8l 721 4= (level of arousal) ¢] ¥3}5 21t 3
244 Ap=el disf wbel] obs-o] ZMde] Fdoks
Hoh =7 et (Bakker et al., 2009; Waters,
Henry, & Neumann, 2009). A}=0] o] & o|% Ak
oz ZHdo] HdE AElE fAekE vhE Bkl
ofg ApFo] S0 o ol %, AW |7HA 9] 7}
‘dE7E EAstAl Wglelgith(Waters, Henry, &
Neumann, 2009). =<t Y=} 22 WAsh W=
7HItH(Leen—Feldner, Feldner, Bernstein, McCormick,
& Zvolensky, 2005; Mauss, Wilhelm, & Gross,
2004; Thibodeau, Gémez—Pérez, & Asmundson,
2012). M3 AHA A 9 e UEhied
(Easterbrook, 1959), frd¥ =<te] me} 2H/d5Fo]
Wk, S0l el dia] ovlstA whe-sitk
Schell 5-(2005) 545 ¥-&-(SCR) &] A7HE &3l
A 2V et AR A Aol ke 73S Hebbd
A7k UnAl= A7 aelv. A4e A=2 49
7ol s sk, Ao A HA
TAE 7kssiAl dth(Hebb, 1955; Schell et al,
2005). Z12fut ZRQLeAl AlEaL o R ek Hakeh

Ao Y $FL Folvl, 23ld £9S et

7o)

of
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(Raju, 1980).

Jhg-oll thgh 2152 2H2f Af=o] So] & F Uehthks
FHo X1%2) Fyrgro 2 o=, v FA7E F)
Q&3 Hrff 215 Apo] o] sFt AR 1bA o7 A ojet
(Dawson, Schell, & Filion, 2000). W& 2F2)7] 2} Hk-&
122 e A= 28 dad el oist
oJil$-S EhlE A EZ(Grillon, Baas, Lissek,
Smith, & Milstein, 2004), e 2= E= 34
HellA FoAA= 2A=2] Bwrt 255 whgof gk 1l
Fo| F7kskal, Whg A FrolxIth(Grillon, 2002).
Klorman 5(2003)¢] A7llM L st 2iaf=el
sl =Rkl WAlobs o] vEgAIglo] A WAtobs E
OF 2 A veRtar, RERIES FA] YERt o) E E3l
bl ofgo] okl vls wUSt A== o 4
Ao ® WolERItkE 2l & 4 Qdvk E=d w9k
of obsat Pl 1P obs-> H7F A=l disl vt
SHZo] tEA YERTtHWaters et al,, 2008;
Waters, Neumann, Henry, Craske, & Ornitz, 2008).

Bkl ofs Aol W& ATl il vk
AZo] =7 YebA, &bl f3ols Ao
F2TH WRERIFo] #A| ek, o] obs el
Sy} AHE AT (Waters et al., 2008). E¢Hgof ol
ojn] o] AK-E of7] E2kS wo] Ayske vhd =Eet
ol 1ot vol7t Eoiztel wet o 7] Eto]

7¥stal, olefgh Hopde Eegel dfeotsol A=
ot goll = oje gES ATk

FUshs AR A=l el jEgo] A= 2o
= (Bouton, 2007), 252 A, Fa4<Q1 Ao} &
&9 A2 St Yehdth(Wood, 1988). &}Hd
of obg2] - dolsol vlsl Faslrt =2A ek
ok M 07 S0 e = A=l tisl] Fdobse %
0] A7), Bhg Albo] =ejA= RbH, EQPgoll obe-
REEA 07 Z0] 9= Aol vhg-o] A YeER A
Aol sl WH-s-aks Alzke] whE Al YERgthH(Grasso
& Simons, 2012; Waters, Neumann, Henry, Craske,
& Ornitz, 2008).

A WA= DdelM AlgE= vhekst ztel oa]

- o



o, A4 9 BEH EAE HeEbAvar kol (Neal,
Edelmann, & Glachan, 2002; Pfeiffer, Kinnealey,
Reed, & Herzberg, 2005), & AA4 122 A7}t
I 27 E S Qlk e Al T g <
78] F7F FESkaL, ot A9 34 A5 ARt
o] 2L, IFHAEER FA3I5ith Aol itk
J9eE wekal el Eebdel obsE thide® A
28 gk S A7 AFehr] wiel, 2 A

V.8 &

B ATE 2Pl obse] A=l wE e
HES-0] 5238 AAlsh] S1EiA AAA 1EE SRl
B Ao EAof Toku]= 5709 F Ak n)F2ks] ot
= A AR AR FE AAF0I9L
o, 2 2AE, FRAEEE SAHE Eeldl

5o] oksel wlsl AA el vk A= &
Pl ool ksl nlsl g yebstt B =
Pl ofg A=l thdt A9 e ke SRS B
Stk gko g Eebel okso Aelsty whe=

=l 3lof FLRE Al sl 22

ofof & o]},
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Abstract

Physiologic Response in Sensory Stimulation of Children With Anxiety Disorder
: A Systematic Review

Choi, Yeon-Woo*, M.S., 0.T., Kim, Kyeong-Mi"*, Ph.D., O.T.
"Dept. of Community Based Rehabilitation, Busan Welfare Center for disabilities

"Dept. of Occupational Therapy, College of Biomedical Science and Engineering, Inje University

Objective : This study aimed at examining the difference in cognitive distortion, depression, and school function
between children with a disability and children without a disability during their school age years. In addition, an
investigation into the effect of cognitive distortion and depression on the school function in school age children
was conducted. The aim of this study was to provide children with an anxiety disorder sensory stimulation with
physiology response features.

Methods : We examined the papers published in journals from January 2000 to May 2013, using the Cochrane
library, EBSCOhost, Embase, ScienceDirect, MEDLINE, PsycINFO, PubMed, and Social Sciences Citation Index.
The key words for the search were ‘“generalized anxiety disorder, specific phobias, panic disorder, social
anxiety disorder, obsessive compulsive disorder, post traumatic stress disorder, separation anxiety, children,
pediatric, adolescent, sensory stimuli, sensory response, startle reflex, startle reactivity, auditory, olfactory,
visual, vestibular, proprioceptive, tactile, taste, skin conductance response, galvanic skin response, heart rate,
beats per minute, heart rate variability, vasomotor activity, and electromyography.” Five studies were used for
the data analysis, and all levels of evidence were at level 1I.

Results : The level of arousal from sensory stimulation in children with an anxiety disorder was higher than in
healthy children. The magnitude of sensory stimulation was higher in children with an anxiety disorder, with a
shorter latency, than in healthy children. The children with an anxiety disorder also indicated a delayed habituation
to stimulation.

Conclusion : The children with an anxiety disorder have different physiological response features than the normal
control group. A systematic study is expected to be conducted to investigate the physiology response using the
same method as for children with an anxiety disorder.

Key words : Anxiety disorder, Physiology response, Sensory stimulation
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