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The Psychophysiologic Response in Korean
Patients with Generalized Anxiety Disorder
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Abstract

Objectives: The psychophysiologic response pattern between healthy subjects and patients with
generalized anxiety disorder, and the relationship among anxiety rating scales and those patterns in
patients were examined.

Methods: Twnty-three patients with generalized anxiety disorder(AD) and 23 healthy subjects were
evaluated by Hamilton Rating Scale for Anxiety(HRSA) and State-Trait Anxiety Inventory before
baseline stressful tasks. Subjective Units of Distress were evaluated just before baseline period,
immediately after stressful tasks, at the end of the entire procedure, and psychophysiologic measures,
i.e., skin temperature(ST), electromyographic activity(EMG), heart rate(HR), electrodermal
response(EDR) during baseline & rest and during two psychologically stressful tasks (mental
arithmetic, TM; talk about a stressful event, TT) were also evaluated.

Results: 1) AD group showed significantly higher EMG level during rest after stressful tasks and
higher HR level during all period except TM compared to control group. 2) AD group showed lower
change in the startle response(SR) of ST, in the SR & the recovery response(RR) of EMG during TM,
and in the RR of EDR immediately after TM than control group. AD group showed that the RR of
EDR was significantly lower than the SR during stressful tasks. 3) We found that there was
significantly negative correlation between state anxiety and the RR of EDR after TT in AD group.
We also found that there were significantly positive correlations between HRSA score and the SRs of
EDR during stressful tasks, and between state anxiety and the SR of EDR during TT.

Conclusion: Our results suggest that patients with generalized anxiety disorder show higher
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autonomic arousal than healthy subjects and decreased physiologic flexibility or reduced autonomic

flexibility.

Key woras: Generalized anxiety disorder - Psychophysiologic reSponée - Stressful task
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Table 1. Clinical anxiety rating scales and subjective units of distress

;‘I;tl; t)(,b?f ;;;i o Cor(llt\lrglzgr)oup t df p-value
HRSA 23.09+ 414 178+ 1.77 2265 44 000
STAIS 59.96+11.96 3435+ 293 9.19 4 000
STAIT 576141033 3478+ 327 0.10 44 000
SUDS PreTs 44.361+21.16 2530+15.22 3.51 44 001
SUDS TaskMa 55.77+26.15 41.33+16.71 223 44 031
SUDS TaskTI 70.471+28.18 5353 +21.92 3.62 4 001
SUDS PostTs | 496342688 28.98+10.04 3.45 44 001

t: comparison between anxiety disorder and control groups by t-test; N: number; df: degree of freedom; HRSA: Hamilton

Rating Scale for Anxiety; STAIS:

State-Trait Anxiety Inventory, State form; STAIT: State-Trait Anxiety Inventory, Trait form; SUDS: subjective units of

distress(0- 100); PreTs: Pre-Task;

TaskMa: Task-Math; TaskT1: Task-Talk; PostTs: Post-Task. Values are means=+ standard deviations. Significance was

defined as p<.05.
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Table 2. Comparison of physiologic measures between control and anxiety disorder groups

v A t o pvahe

Skin temperature (°F)

Baseline 91.041+594 93.66+2.22 -1.98 44 054
TaskMa 90.78+595 92494251 -1.27 44 212
PostMa 91.44+6.56 93.361-2.01 -1.34 44 187
TaskTl 90.40+6.64 9237+2.49 -1.33 44 190
PostT1 90.78 £6.78 92871254 -1.39 44 173
Muscle activity (4V)

Baseline 337+191 237+154 1.96 44 057
TaskMa 4314185 431£241 0.00 4 996
PostMa 2.18£1.56 3424191 2.40 4 021*
TaskTI 5.19+2.36 395£2.15 1.86 44 070
PostT} 4184226 1.91+1.00 4.40 44 000%*
Heart rate (beat/minute)

Baseline 853211435 7171+ 864 207 44 044+
TaskMa 8741 +15.80 76.16+10.11 3 44 091
PostMa 84.65114.65 7307+ 9.26 3.19 4 003*
TaskTl 83.59+13.36 7536+ 9.84 235 44 024*
PostTl 83.90+13.65 7171+ 7.69 3N 44 001*
Electrodermal response (#Mhos) | -

Baseline 7.151+421 509408 1.69 44 099
TaskMa 9.82+433 8.83+£5.92 0.65 44 S19
PostMa 9304452 7.33+521 137 4 177
TaskTI 11.80+4.79 10.40£6.53 0.83 4 410
PostTl 10.70+4.53 8.44+6.00 1.44 4 157

PostMa : Post-Math; PostT!: Post-Talk. Values are means + standard deviations. Other abbreviations are the same as in

Table 1. :
*; Significance was defined as p<.05.
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Table 3. Comparison of physiologic measures between control and anxiety disorder groups

Response e ey dirr Commgonp
Skin temperature (°F)

TM Startle 020+1.83 -1.16+1.34 2.89 44 006*
TM Recovery 0.36+1.44 0.87+1.09 1.36 44 182
TT Starlle 1094367 -12941.95 023 4 8
TT Recovery -0.75+0.93 0.46+1.33 0.87 44 388
Muscle activity (#V)

T™ Startle 09411.18 1.93+1.66 2.35 44 023*
TM Recovery 0.90+1.45 2.12+1.44 -2.86 44 006*
TT Sartle 1.82+2.73 158+2.14 033 4 744
TT Recovery 1.01£2.01 1.54+1.54 -1.82 44 075
Heart rate (beat/minute)

TM Sartle 2,10+ 463 4444394 -1.85 44 071
T™ recovery 277+ 424 3.79+338 0.90 44 37
TT Startle -1.46+11.67 3.59+5.57 -1.87 44 068
TT Recovery 0.244+9.63 3.65+3.38 -1.83 4 075
Electrodermal response (#Mhos) .

TM Startle 267+1.84 3741227 -1.75 44 067
TM Recovery 0.55+1.39a 1.58+1.21 269 44 010%
TT Startle 4.64+2.68 5314325 0.76 44 453
TT Recovery 1.10£1.58b 195+1.42 -1.93 44 060

+ TM Startle Response = Change[(TaskMa value) - Baseline value]

- TM Recovery Response = Change{(TaskMa value) - (PostMa value)]

- TT Startle Response = Change([(TaskT1 value) - Baseline value]

- TT Recovery Response = Change[(TaskT! value) - (PostTt value)]

- a, b: Comparison between startle and recovery response by paired t-test in Task -Math (i=6.14, df=22, p=0.0001) & Task-Talk(t=8.21,
df=22, p=0.0001) within anxiety disorder group. Values are means=standard deviations. Other abbreviations are the same as in

Table | & 2.
*: Significance was defined as p<.05.



2, T

2. AEYAXl0]| MHE HAMIE HSYN

1) HAM2IA £Hx((E 2)

AEE PV AF FA712 L olobr|BY
A& E 271707} =240, df=44, p=021; t=-4.40,
df=4d, p=000), USZFL Y7124 A 93
U] 2] 7] ZF ol (S A T 2 1=-2.07, df=44, p=.044; t=-
3.19, df=44, p=.003; t=-2.35, df=44, p=.024; t=-3.71,
df=dd, p=001) B 20] FAUNZZHT} 5
Hoz 498 o £t 22}, A3 ese 5
BAERSEEL AR 918 Aol 7t ggieh.

2) Foldeld gt3Ud4(E 3)

HNELE] B YA = Fub-g(1=-2.89,
df=44, p=006), 2H =] 7% FAAAA 58 &
3 EvhSol A B (ZbZ} =235, df=44, p=.023;
t=2.86, df=44, p=.006), I F- A =53] 7 ¢ Fatzt
o AF F B3 ol A (1=2.69, df=44, p=010) B<H3}
Aol AR zTET o FAc}. Bobato) 2
ol AL} oolr]|Z¢IA] BEF SR A Ehke- e
gl 3] F Bykgo] BAH 02 foleiA
o AAHZZ} 1=6.14, df=22, p=.0001; t=8.21, df=22,
p=0001).

3. SOOI SOHEIIX o MElN &
HX|, HSAAA0|2 BA

1) 2AEIIH T HAME|Y £Xx|9| A
(% 4)

1A A A A EQEF7 ESFE olopr) 7
AHF FA7)7e] B RATE o] EAH 02 &
93 B T TH=46, p<05). o]o | RY F 2A
EEel o #2358 ool 34]3 ¥ SuDsyt &
AR o2 FofaAl o A ArHe=-63, p<005). 3L
HEQ Aot EBMEFI £E52 g
olo}7| AP F HF AT FFo] BARCE &

A o FI}HAZ r=45, p<.05; 1=.47, p<.05;
r=42, p<05; 1=53, p<05). T3 EAJ BRI =
242 olop| B 4% F4712% ARAENS
FEE FARLE KA ¢ E3hrh(r=.48,
p<05).

2) EHEIIH o} HHdRIY ukgel 2|
5

2HEANN JHEPAET EE4E oot
QA gEwgo] FAH 2 felabl o Al
(=452, p<05). S| 2R EH SN LRIz}
AR 25 PARYA BAH(=61,
p<005), 0|07 2HIA] (=54, p<0l), Ae]
245 F0] §E4E o|opIAA] ERG| 5
A% 0.2 §| 87 B ZAThe=42, p<05).

we
[ [¢]
rlo
o
oX
e
r O
o
oy
=
e
'
o
fru
-4
He
“P'E
4

S
A7o| FHlst B =
B 8oke] Bo ALY
Hg g R o2 o whg Aol oo s A
BEore 34 A48t Uehtn a8 43e
2HE RS o A& R0l S YA HQ B
S BRHTH3Y). o|shrre] EABote] B & ALY
E& ojg) 717 2B 2800 AWFPL v B
5he- 47 BITH3d). ol & WA A, Azt
E2 By BAE] AN REUTG 2EH A
Ao gt g et Au sEwe e § AL A
o2 bgata 2 A7E sk

~Ed 20 Bd ZPAAANS S ABTE s
AW AT W 2 o ZdH 83 o]
2 2Erh FAAYA BoPE e 2 A

=1

]



HEoRte] P vrg

Table 4. Relationship among rating scales and physiologic measures in-anxiety disorder group (N=23)

. I SUDS
Period HRSA — STAIS  STAIT By TaskMa TaskTl PostTl
Skin temperature (°F)
Baseline -09 33 -10 -01 14 -20 03
TaskMa -05 39 -01 06 20 -18 06
PostMa -03 38 -08 05 23 -20 04
TaskTl -22 38 -09 04 1 -13 -10
PostT1 -22 34 -12 -01 A3 -20 10
Muscle activity ( 4)
Baseline -24 -1 -14 16 -01 -20 -04
TaskMa -29 -29 -17 04 . 01 -39 -.16
PostMa -32 -04 -23 00 -26 -25 -11
TaskTI -18 -21 -04 -13 -05 -63%* 05
PostTI 02 18 13 -08 06 -37 05
Heart rate (beat/minute)
Baseline -.14 03 -32 07 24 -25 -06
TaskMa -17 -04 237 A3 23 -26 -03
PostMa -13 -01 -36 03 17 -32 -14
TaskTI 06 03 -08 A7 1 -01 -07
PostTl -07 -03 -38 01 A1 -20 =21
Electrodermal response ( #Mhos) »
Baseline .19 25 .36 .16 -16 03 06
TaskMa 45% 41 A2 23 -15 11 A5
* PostMa 33 .36 39 .16 -.16 01 18
‘TaskT] A7 46* 53 30 -17 15 12
PostTl 40 40 48* 27 -14 13 12

Statistics(correlation coefficient) by Pearson’ s correlation analysis. Abbreviations are the same as in 1,2 & 3. *: p<.05; **:

p<.003.
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Table 5. Relationship among anxiety scales and response patterns in anxiety disorder group (N=23)

Response HRSA  STAIS  STAIT SUDS
P PreTs  TaskMa  TaskTl  PostTl
Skin temperature (°F)
T™ Startle .16 20 26 16 32 05 1
TM Recovery -09 -15 34 02 -22 14 06
TT Startle -23 .16 -01 07 -01 10 -23
TT Recovery -06 17 A7 15 =13 41 03
Muscle activity (#V)
TM Startle -08 -28 -03 -20 03 -29 -19
TM Recovery -05 -30 09 06 35 -16 -07
TT Startle -01 -11 07 -22 -04 -40 -01
TT Recovery -24 -45% -19 -07 0l -33 -11
Heart rate (beat/minute)
T™ Startle -16 -22 -30 21 04 -11 06
TM Recovery -20 -09 -14 39 29 A5 37
TT Startle 21 02 3l 05 -22 26 -05
TT Recovery 18 08 4 21 -02 26 21
Electrodermal response (#Mhos)
TM Startle A O 39 15 19 01 .18 2
TM Recovery 34 10 04 20 05 33 -11
TT Startle S4x A% 37 29 -05 21 12
TT Recovery 26 25 22 12 -12 07 02

Statistics(correlation coefficient) by Pearson’ s correlation analysis. Abbreviations are the same as in Table I,2 & 3.
*: p<05; *¥*: p<01; ***: p<.005.
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