online© ML Comm

MgFAIet ol 15, No. 1, February 2008 O™ N[

Effect of Horizontal Eye Movements on the Heart Rate Variability
after Exposure to a Fear-Inducing Film Clip

Haewon Lee, M.D.,” Myung-Kul Yum, M.D., Ph.D.,”™ Seok Hyeon Kim, M.D., Ph.D.,"
Yun Jeong Lee, M.D., Ph.D.,”"* Dacho Kim, M.D., Ph.D.”*"

| ABSTRACT I

bjectives : There has been a continued debate regarding the role of eye movements in Eye Movement
O Desensitization and Reprocessing(EMDR). This study examined the possible autonomic effect of hor-
izontal eye movements after being exposed to fearful stimuli.

Methods : Fifty two healthy adult women were randomly allocated to eye movement or eye fixed groups
after watching a five minute fear—inducing film clip. ECG was recorded during the resting state, after watch-
ing the clip, and the treatment. A spectral power analysis of the heart rate variability was performed. As the
variables violated the rule of normal distribution and the number in each group is small the non—parametric
test was used.

Results : Overall, we did not find the differences between the groups in both time and frequency domains.
Some minor differences found were not consistent with results from previous studies.

Conclusions : Effect of eye movement on autonomic nervous system during fear desensitization was not
supported in this experiment. Further study with other psychophysiological measures is needed to understand
the role of eye movements in treatment of traumatic memory.

KEY WORDS : Eye movement - Heart rate variability - Fear - Autonomic nervous system.

stoprfeli QJahoist A9 B 0T L
Department of Neuropsychiatry, College of Medicine and Institute of Mental Health, Hanyang University, Seoul, Korea
“geprjsta o)ztojst Lolakstual 2ok et
Department of Pediatric Cardiology, College of Medicine, Hanyang University, Seoul, Korea
st o3t dvistua
Department of Ophthalmology, College of Medicine, Hanyang University, Seoul, Korea
TIAKAL: ZdE, 471-701 7)1 FElA] TEE 249-1
A3h) (031) 560-2274, ©%) (031) 5542599, E—mail) dkim9289@hanyang.ac.kr



N B

QM- WA 2 AXE] 2 (Eye Movement De-
sensitization and Reprocessing : ©]3} EMDR)-2 7]
0] 21284l Francine Shapiro” el 23 1989
A5 2NE o] & VI B3t oV F AEHA Ao
(Post traumatic stress disorder : ©|8} PTSD) % &
¥% (phobia) Z2 A7 Aol A& &7E A4
oA A Joel AL AsRor FEE

=
3L gtk EMDRE ©edh ob-grto® 7445 A
g

H

EMDRS EZ3ld 8w Z2E=?¢| ue} 28
g A8 59 2 A5 A F

A, 5) 74, 6) AAA 7

], 3) 7k 4) Wt & ) &
4, 8) A7re] dAZ Hdu]o] ok o] FAelA g
A= FAlo A EA7E Ha gl Akeke A 54
FAG o e on|A], AAw ] tfgk BA] 1
23} o)5 YH T FHHA WS 2, FHkEE A
Al 717hs EQ1g) o1 F ekt ES AldEhEAl Wl
W 9 AR S Tl aewe 719S da
atal FA44 UEs 344 Uao® g Zlo]
o} oluf FHkE= B 7ol AlA Q1 e o
3t A2 % 3 o] Folith

PTSD?] A& &3 dFol= &3k EMDReIA

S50 HRAT gl tdt =k AlEE A 9l
t}. oS A9)3 EMDR &8} dutAel EMDR
& HuAToIA bEEol AR Fale] FEE A
A skevks A9V gzl s avEo|gitks
e A9 5 AXF 2708 HolX okt

o]f =7t &l oY ATAES e TS
8] A} theket ATt o]&S AABIITE 7HE WA
Shapiro® ¢ AwAz] 7129 (Accelerated Informa-
tion Processing Model) & EMDR *|& <t ¢H-2-%5
o7 Qs F7HA =579 A= (bilateral stimulation)
o] 2 7198 Ao AEshs S FIA
7Ith= o] 2o}, 0]% Dyck” & SHE9-%E9] o3 wk
%73} respondent conditioning), ¥H52] 44

(emotional interference with learning), %24

‘

R

Az} (operant conditioning) 5 F13}e} F+Jakek(dis-
traction) ©.2 A3},

9] dAEA vlwd AY fEe 7P s
o] o&ke ANk (T, orienting response) 2]
Ndoez Agsh= Zloltt. Pavlove A9REsol# ¢
339 m|Hek wslel] tial] S22 02 Wkgehs 4%
WA (reflex) 0] 2kiL g 2la}lat, ©1F Sokolov®? &
S-S T 7 A, S AIEE 5 A5l o8]
W= 24 WhS-(alerting response) 7 3PS 2157
02 galsl= A} kS (investigatory response) ©.
2 skt

Armstrong? Vaughan” & QF-&%0] A9iks-S 2
TR A SRR AAEE Al AR &vE BRIk
A9l o1y, o9} W& MacCulloch$} Feldman'”
SH-Fo] FAF REAMinvestigatory reflex) 2] 7
U4 £ (positive visceral branch) & E3a 244
BE doA Ax ZAE JEpATa sigitk e
U} Wilson 5”& EMDRo] A9JukS-olli= opt oJakie
FA Stk =Sk v FH 2 AldE AT
S5 ¥4 Maccullouch®] 7Md& A A|eh= 270 B
24, Barrowcliff §'"& %7 o250l Y7+ A=
o gal e MY dEE AL 0w AT
W 3151% 3, Lamprecht 5'2& EMDR ¥ A2 24
o tigt Y HnkSo] adta B skl

Stickgold'¥ = QF-g50] WHEE A& Halo]
F4H2-5 (Rapid Eye Movement : ©|3} REM) <=
Wil v)seek AR AR S AEE frddiths 7Mde &
3] REM & 2134 7199¢] o4 F3(cortical
integration) o] ¥oidt}ar o A=Y o]¢} w3k 71
= oA T o B 7oA el #gs
of A5 ZiE Helvky FAs3i

Lol AAlE 7P} vlSzg Bigtelli EMDR A
g A wet e ABAREE RTES AR

= 9)9ltk Wilson 576l 2818 EMDR % $50
L g Ao] Hu, Alukgg) S e ZHAsks o]
g8 Woltk 31913, Barrowdliff 573} Sack'”
A QAT BRF A SR ASEY ARksgTE A

N orlo R

b3



H 5= EMDR AA] %<1 PTSD
AR Qo0 Qe
A 2 A %/\éo] st Fuald gl u]_%./\]

=
ox T
“
ox
© F
ox
mlm

T tETe] fIlaL 914 Odol 7H‘?J%L T = A
el AlREHS] wiel olelst At FAE A
2

km

/KO]—

wp2hx o] A= HO| % (heart rate variabi-
lity @ o]a} HRV) & o]&slo] 3= Aol §lolA
5] s dobny] HEM A oM, o
¢ o AdolA bEEE A e el vlE]
TAEREGl| o]k 2417 A2 23 A1 (autonomic de-
arousal) 9] &9} A=V} O & Aol 7MIE Al
th. A oFreEo] BE wkey Y w52
FugHAe] Zhgel o Jaks m|A|=A] dokraat &t
Atk olF 3l EMDROIA S 252 8w} yo}
7} &5 PTSD] A= 71L& olallsh=t] oJuAE 7]
ZA A9 A5 Algsh= Ao] o] Ae] H2jolrt

}\h:ﬂ—
o

di EH
o =]

1.0 4
A= 2007 6€FE 7E7H] 270Y w1t
15 2] & oshEe ) Bu w AR JaE 5
ul 25 A|0A] 454 Alo]e] Aol AL oI gARIE
BAIATE 25 ool ofwl et FiolE A oS &
Q.35}) 73_?,, AlE #] 1\]611-5} 74/\].01]/11 g-gﬂ%
=A% vm A 3

(e}

N
o}L

la}

o] o}2-% (eye movement : ©]3} EM)‘E, 2570]
FF 7 (eye fixed : o8} EF) el vl =t

oM AfFE 5 =7l el Aol AR

\__

= B4 A

74/\}3} Nxﬂv: Ao o] A7) wd"o

2 a—

A7) K12
X Aol AR A slsith
g He Ul ABANA 9AleIA 1241012 23 Al
Z_]—oﬂ A]agg}gi O] cq 1_9:5]— aoLoﬂ Eoeleg gdls = ek
3 HY=o zme oxsldon 284
9 em AR 25,;2 291, UpARs 45% 245
2 17349 2l3zko]d (recliner) ol 79 Aol Jsiith
gzl Al A FEAS ES G 3R] T
2 1387} 28E AR 584 QS ARSI o
Aslol] tigk A =F 55 ERlgt A3, At F
32 o] YJ3lg B9y, 4L IFETE AT
A AFES gk 458 X 225U HS 102
7k gazielyel 4 HdE H3ll 72 el (resting st-
ate) & = ¥ 5% <t 714 A¥}(baseline data)E
7390t o] % 5] A= G AHE o F 12
7&31 A W AFe Q5 Ao gt 29A ol x
491 SUDS (Subjective Units of Disturbance) & 574
ST o]F 107 B¢ &F TeA 747 g AAE
Algsigich ARl S A1717] S8 AE o
A1) 1v]E eel] Advanced Lapscan 4000 (Neurotek
corp, CO) A& 1A%} EM12 Lapscan 3F4d
M FHEE FAolE BYUE wet FeAE A%
= 31913, EFTelx = g Sl udd 29 vt
2t % A3ltk 5, EMreldE 42874 25 (hor-
izontal eye movement) #-$- 45 303] (45% /\O)
o} F21(15%) 2 103] WHESIlaL, EF Lol s b
< uA 2gE 29 Aurr)(45%) 8} ’“(15
103] WHEESIgie). b AA7E B ok 7 B
oAl thAl shH g3} Aol uist SUDSE 574351
71538 " 1).

3. N BE

kel 71891 §
olg sjetal] $lalo] thest e A waA AN
A,

U
¢

e

ﬂl



[ Resting state (10min) J

v

HRV data :
Baseline
HRV data :
Movie

HRV data

: Treatmentl
HRV data

: Treatment2

OH

= X3

Jon

[ Basic data =% (5min) J
[ .
Al 8l sUDS =X (1min) }
EMZT : 2725 ||EFT: A2 SelE
(10min) (10min)
Zleyees

oAk AL (Bmin) }
el A

{nge 2%

302/ (45sec) HCHE 7| (45sec)
+74](15sec) } +54(15sec)}
*103| *103|

{ suDs AHZE }

Fig. 1. A8 g}, HRV : Heart Rate Variability, SUDS :
Subjective Units of Distress Scale, EM : Eye Mo-
vement, EF : Eye Fixed.
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Table 1. Baseline characteristics and between group comparison of eye movement vs. eye fixed state

Eye movement(n=27) Eye fixed (n=25) Total(n=52) Statistics P value
M (SD) M (SD) M (SD) t o]
Age 36.5(4.6) 36.9(4.1) 36.7(4.3) —.298* 767
Height(cm) 161.6(4.7) 159.9(5.5) 160.8(5.1) —1.21* 231
Weight (kg) 53.6(6.7) 55.7(6.4) 54.6(6.6) —1.17* 248
State Anxiety 36.3(8.1) 35.3(6.9) 35.8(7.5) .486 .629
Trait anxiety 38.0(8.3) 38.9(9.4) 38.5(8.8) .336 .716
Depression 6.6(6.4) 6.4(4.4) 6.5(5.5) .316* .699
SUDS baseline 7.7(2.2) 6.8(1.7) 7.3(2.0) .232* .048
SUDS after treatment 3.9(2.2) 3.4(1.9) 3.6(2.1) .557* 403
N (%) N (%) N (%) chi p

Education

Below high school 2(7.4) 2(3.8) 4.85 .088

High school 11(40.7) 17(68.0) 28(53.8)

Above college 14(51.9) 8(32.0) 22(42.3)
Occupation

House wife 21(77.8) 18(72.0) 39(75.0) 2.98 .226

Student 2(7.4) 2.(3.8)

Employed 4(14.8) 7(28.0) 11(21.2)
Marital status

Married 23(85.2) 24(96.0) 47(90.4) 1.75 3527

Not married 4(14.8) 1(4.0) 5(9.6)
Seen the film?

All of it 1(3.7) 1(4.0) 2(3.8) 2.26 .323

Partially 0 2(8.0) 2(3.8)

None 26(96.3) 22(88.0) 48(92.3)

* . Mann—Whitney U, 1 : by Fisher test
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Table 2. Power spectral analysis of heart rate variability for eye movement(n=27) vs. eye fixed group (n=25) :

time domains

Eye Movement

Eye Fixed

Mann—Whitney

M (SD) M (SD) u pvalue

Mean RR interval
Baseline 751.7(100.1) 902.2(125.9) 258 .145
Movie 904.3(127.3) 865.4(117.6) 246 .209
Treatmentl 937.6(106.2) 898.7(123.3) 238 .068
Treatment2 938.0(107.0) 906.7(116.4) 242 .080
Repeated measure p<.001 p=.002

SDNN
Baseline 47.8( 24.9) 43.3( 18.4) 298 469
Movie 49.0( 25.6) 50.8( 25.7) 294 .748
Treatmentl 41.4( 22.5) 40.5( 15.2) 335 .963
Treatment2 42.4( 23.0) 40.6( 17.1) 337 .993
Repeated measure p<.001 p=.124

RMSSD
Baseline 25.1( 17.3) 20.8( 12.3) 287 .335
Movie 26.3( 19.4) 22.6( 14.3) 282 .579
Treatmentl 24.6( 18.3) 19.9( 11.9) 281 .301
Treatment2 23.8( 17.6) 20.2( 12.4) 242 .080
Repeated measure p=.003 p=.361

SDNN

ferences Repeated measure by Friedman test :

: the standard deviation of normal to normal intervals ;
longitudinal comparison

RMSSD :

root—mean-square of successive dif-



Table 3. Power spectral analysis of heart rate variability for eye movement(n=27)vs. eye fixed group(n=25) :

Frequency domains

Eye r'\r/lwo(;/;)ment E{Ae(gé(jd Mann—-whitney U p value

Total power*
Baseline 148 (3.3 139 (3.9 258 .145
Movie 14.0 ( 4.0) 12.8 ( 3.6) 250 .239.
Treatmentl 148 (3.3 137 (4.0 240 .074
Treatment2 150 ( 3.4) 139 ( 3.6) 240 .074
Repeated measure p<.001 p<.001

Low frequency power (LFP)
Baseline 668.9 (1247.9) 511.4 ( 506.0) 318 721
Movie 641.0 (1302.0) 871.8 (1641.6) 292 .719
Treatmentl 469.6 ( 664.3) 530.1 ( 449.7) 287 .355
Treatment2 680.5 (1305.3) 404.9 ( 302.1) 321 .763
Repeated measure p=.232 p=.274

High frequency power (HFP)
Baseline 880.0 (1652.7) 549.1 ( 551.1) 309 .602
Movie 806.3 (1734.1) 591.5 ( 718.1) 289 .676
Treatmentl 799.8 (1738.9) 504.0 ( 588.4) 319 .735
Treatment2 683.2 (1401.6) 485.7 ( 514.9) 320 749
Repeated measure p=.005 p=.181

Normalized LF
Baseline 399 ( 18.9) 48.0 ( 14.4) 244 .087
Movie 442 ( 16.6) 52.3 ( 18.7) 230 117
Treatmentl 426 ( 20.0) 51.3 ( 19.5) 258 .145
Treatment2 46.4 ( 16.8) 46.9 ( 18.5) 335 .963
Repeated measure p=.269 p=.221

Normalized HF
Baseline 52.8 ( 16.4) 465 (1 12.2) 267 .197
Movie 46.7 ( 13.8) 419 ( 16.2) 257 .298
Treatmentl 48.3 ( 16.0) 43.7 ( 16.7) 294 426
Treatment2 46.2 ( 16.8) 46.9 ( 15.4) 324 .805
Repeated measure p=.127 p=.142

LFP/HFP ratio
Baseline .98( .84) 1.22( .83) 245 .090
Movie 1.13( .73) 1.74( 1.54) 235 142
Treatmentl 1.22( 117 1.63( 1.34) 266 .190
Treatment2 1.42( 132 1.31(  1.09) 337 .993
Repeated measure p=.192 p=.124

LFP/HFP ratio : low—frequency power/high—frequency power ratio, * : all the values should multiply 105 Repe-

a-ted measure by Friedman test : longitudinal comparison
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