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A discussion on the method for measuring learning stress
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<ABSTRACT>

Stress-related study is under way iIn various aspects. What the most
fundamental and important in a stress-related study is how the intensity of
stress is measured and how to quantify it. Generally, self-report using Likert
scale or interview are useful but these have some difficulties in quantify and can
be polluted by subjects' intent. Physiological measure can complement the
disadvantages of self-report. Physiological measure is used stress reaction which
iIs activated by the sympathetic nervous system. That 1is, physiological
measurements is used physiological parameters such as heart rate or
biochemical markers such as stress hormones. Cortisol, the end-product of HPA
axis has been widely used and including serum, urine and saliva. Measuring
cortisol in saliva has many advantages including the ease of sampling and

stress—free. Salivary cortisol is a reliable reflection of total plasma values.
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1. A&

2EH X (stress) = ‘FTF, ‘FAwth, ‘BAEA sk T %& 7K g@®o] ‘stringere’$} Z 2~
o] ‘estresse’ T ‘estrecer’©l] 1 oJY-& Tl I THMathe, 2000; Hayward, 2005, Moal, 2007). &t
- A o2 ARREHI e 2EH g §ole vl e B xsta vk 27]d=
2EY27F AAA &4 B R 8 o3 EFHTE UElE &AJAT 1747] o] FFH
ElE WEAS el et ou % x3+at7] A 2 thMathe, 2000; Hayward, 2005). 204 7] ¢l S9
A B AFAEC] ‘2EH A 9R9 A= tiste AolA dojus AAA e FAA A
Eo]z ukgrolgla Aol gth(Mathe, 2000; Hayward, 2005; Stojanovich, 2010). L o] % of2] A8}
ket YiEHgtAEel o3 ~E# 2 B 2 9 A8 7|FEe] AFEHUA 2Ef 2 g%
AA A e G4lA whgo] BFe A Al It (Moal, 2007).
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2 de A§EI 9t B 228E SN G54F A8 BE B F84S Avn
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2. AFHA

A WA 2EAL A $RE 2] A Buu AU Fel 545 4

& stersginh e S F 2
4w 9% 32HE, B 22U, 0F T 2Eds oA oy

G shAvtog B mEEge] sEds RN Bulss AUA a2EEe
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27 NEE 5 - @A x| 93 2
= - B8 3 Aol B
A)s18td  Catecholamines dEA B 3k 2= o]0
= T »e
AR Glucocorticoid &
A A Y 2EG A A3oA ZE3hs ALAAA Y HHeS A= WA oth ~EY
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22 oA w7 Ao o WEste AR, SFF, IF 25, SFIIAEEHI (A
2EE) BHE, s2duzd EHEF 55 o]&3 A W2o]th(Chandola et al., 2009). A4
ZAYPS A ARt 2Ed oo 24 WstE Aue A A9 s2 Ehlep 22
slatd WstE Aue At AxE FEY 5 Aok Agd AU AHA AR 9y
A8 ool wet edd g glom HAA FHIUL Jhestth B8 S8 A i A s
T AT v FL AREY w2 AIEE e ARE Ae F Atk AT J|AH|n
A714Q1 stedoiet A AH AAVE 2EH Yo R ZEeAY AAUEY S-S AT Y,
a¥, A4S F202 Fse A AAVE 2EYado® 288 5 Qlvke @] gt

F oA A7l R A Sl tig SRR A 9dS vlush A7 5594 43
of met A 2EHs SAYES Mdeste Zo] 7P FasAAY, Ay Rays Ay 24

He Bz ddsjel 43 ReHe ARE At Aol wAT Aojgy Az,

A d A F 2EY 2 Gl BHlEE S2EHS S5 sty M EC]
g, I F syt R A s Z2HES A3 Yoty AV 2Ed A~ 4SS
A =W AY3SH-(Hypothalamus) 2] A3 (PVN: parventricular nucleus)©ll 41:= CRF (corticotropin
releasing factor)E ®H|S}3, CRF= 3} (Pituitary) AFE AFsled FAA A5 Z=2E
(ACTH: adrenocorticotrophic hormone)2 =H| 8t} (Levine et al., 2007 ; Hellhammer et al., 2009). &H]

ACTH7} FA19dE A=38H HH FA0dL g9 Fo & I=2gHES #0lstA 9o 9 v

o M2 dAsF ] dojyr] wjiEol o] ¥k HAE HPA axis 2t F-ET 2E# X A& o)A

H

< =
HH-3-3h= HPA axis®] HE 4Ab=o] HlE IZE &R
9

2
rir

A2E £ LHFS S48 HPA axis
A3 AEE & 5 YA Ha o] B3 2EF A AEE Z2ATY 4 9o A4
F2EEL A 9o dfoz BEujxEE AHZOE TEE9 dFo|th Y WE £33

& Corticosteroid-binding globulin(CBG) @} A3+ Aejolal, dF = albumind} <F
A Agsty UyHAE 8" AH 2 £ 3tk (Restituto et al., 2008; Hellhammer et al., 2009 ). &
A Z2HEY =AY FHE Hefstd ;29 A

<E 2> 89 J Z=EE9 9 5F
(Levine et al., 2007; Restituto et al., 2008; Hellhammer et al., 2009)

e H & A= 5 A
+CGB 50~60kDa ~ FEHA sty F
bound .
90~95% cortisol transport
form .
+albumin oy
free form 5~10% ~362 Da A{A, 5 g4t




m
]2
L
I
m
W
o
i)
0
o
il
i
1>
im
&
>
I
0
I3
2
o
T
)

&

A Y& 8ete Z2EE F BAEF] L free forme] F2E|EL EfAA 9 Axute B3
ato] bl A ERIEIE st oA tiA HES AX eFo s wjdEr] = 3tk HPA axis
24 o83 2EY2E Ao 0]8&¥ F e FEHES €9 W I =F <E(serum/plasma
cortisol), 2F FZE|<&(urinary cortisol), E}Y T ZE] & (salivary cortisol)©] S ThBigert et al., 2005;
Levine et al., 2007; Hellhammer et al., 2009).

g% FEHES e AH AFS 27] wWEel EHHE Z2HES A R HHT
A= Wl AR, HETF s Art AFHF 7Hest AR P @71 98l F7HE R At
dastr Ert oyt wbE AF7F st AFH A AAE 2EH2dor AgEA g0 @
= IAEEES @4 ZEEE va) S35 AHly A&7 Qlo] SHE A4 FEE A ¥
otk AW 0 F FAEEELS UM BT 9 &
Z43517] wEol IAHQA 2Ed 2 Fso] o Z=2EE BuEF ks
0% FEEEH} Zo] 5T Ay FEIF jlo] Aao FHE WA
3 ZEHES €S F Utk vE AFH7E o1 ¥ ol &2 2
! & = 7 Aok B oy FAlo B AFANAAN AR
de F dom oA mf gHy] WEd AR AFH F HAE &olstrh(Bigert et al,
2005; Levine et al., 2007; Gunnar et al., 2009; Hellhammer et al., 2009). . 1998'd Clements 52| I+
of ot W By AuHE utd B F=EE JdubEel 3 g A oE ERkE B
FE2EE Abole] zpolZF Ao IATHLH ).
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<Z¥ 1> Plot of frozen and nonfrozen cortisol for each subject (ug/d¢)
(Clements et al., 1998)
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g gt o] F2A Aok Wtk vkl AT FAZE WAk Aol FA A T 2
e £ ASeE, e B HEA AR AT SEEE WSS SHdhelof
] :

°
g o2 Afolle AU Aoy Al glo] Ao FejE A ¥a APA 22271 4

ANEE AT F de B3y Z2EHES Adgsjof & Aol

<E 3> ZE2EHEY FTHA ©E A5 AH PEG F9H
(Bigert et al., 2005; Levine et al.,, 2007 ; Hellhammer et al., 2009)

53 NB N=

==H¢ 3%\ ¥ A4

K e

¥4 A2E & rolEE e asd

serum/plasma bound A * bound/free form * YA ES EF A &
. free 5% sampling * HEE 2 FH 7} o]HEL
cortisol
* e FQ, 3 HE
* 54 A, AE7t
%ol sampling 7+
0z zzHE oz * %?ﬂolur 4@ 5 * BhLpe] Aol thet
free AH 7hs 2E# 2~ AT Ebs
urinary cortisol (24hr) 2ol 4 kA * sampling 22 A7
* A Hlg A"
* R 9@ Ths
* B Ay A&7
%1o] sampling 7Hs
o A4 v
B I2EE free A=t AN 7he * only free form
salivary cortisol & =7 * AedAE A A * Z %% sampling 7}&
* AT A wE A E
* ke W94 Tbs
* ke A3 s

o x3E FZEE T DAy AR e fE Z2EES BfRA ] Alxets T3
A Bl F2E|&o] "ok el x3E = F2E|ES o] mj$ HY|= AN Abd AT Ax
End e 3249 %3 B9 Z2EE0] 1=0.6-098 & FAAAT} 9d&o] ¥EH tHAhnadi

et al., 2000; Goodyer et al., 2001, Bitgert et al., 2005; Levin et al. 2007; Poll et al., 2007).
Bigert(2005)= E}%} IZE2E|&E0] v2& 9 Y {8 ZEHE F5F WFIT L TR
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Neary 5(2002)2 89(d5, 43)9 AFus AE e ez 4 A=2E &9 gy A=
&, &% FEZEHEY correlations A9 E AFE FASAT ATEH VA BFNAM ME F
ofu) g FAAA ks AES AAHIH 2).

SER SAL ON 24h
SER . 0.995 0.994 0.990
SAL - 0.927 0.973
ON - 0.976
24h .
<a¥ 2> 8% =&Y B9 A=2HE, 0F I2HEY FERA

Restituto(2008)2] ATNAME ¥4 W Z2EEF g FZEEo] AZ Fou|stA FHAA L
A2o] g8 HHr=0.62, p=0.000)(LH 3).

=T,1294x + 7.4852

40000 -
30,00 -
20,00 -
10,00 -

000
0,00 .50 L0 1,50 2,00 2,50 306

Serum cortisol (pgfdl)

Salivary cortisel (ugfdL)

<% 3> Cortisol levels measured in samples of serum correlate(r=0.618, p=0.000)

with those found in saliva obtained at the same time point from 89 healthy people,

from 11 patients with Addison's disease, from 67 patients with pseudo—Cushing and
from 22 patients with Cushing's syndrome.(Restituto et al., 2008)

2) g1 Z2EEY F44

B ZZEEL Ao Bulxl: §g IZES BEuES wadd moolygl, g g AA
IFE2EE BHFE 99 3Th(Ahnadi et al, 2000; Goodyer et al., 2001; Bitgert et al., 2005; Levin et
al. 2007; Poll et al, 2007). 12| E}Y IFZEE RHFS SHse A2 Aoz Fuse
F2EE] FHIFES AR A SAS + Aok

g9 F2gEoly oF IFEEE v A AHY AR FS &3 2EH 2 g

et 2Edg 2 A7 7HsE B ooy} 3 Wo ©2 AJANAA ANEE AMAT F U=
A wEo 2EH2 A AFoA By Z2HES df /&3 2Ef 2~ 4 ol E 5 3
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FE wgste A4 AL sampling 3HE AR A 7ol A 9
Hol g3 e Aol o8 &+ e B2 e 7L U
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A, Z2EE BHFS dF71E 7P ks Aotk obfel Aold w Ewge] ZHE =il
HE F Aol HHE M W wEU g0 Y ER ST Z=2E L BHEY Z2HE &4
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Number of Participants
Number of Participants

10 15 20 25 30 35 40
Minutes to Peak

20 30 35 40 45 50 55 60
Minutes to Peak

<Z1¥ 4> Numbers of paticioants reaching peak cortisol levels at specific
time intervals after exposure to the fear condition(left) and the frustration
condition(right). (Lopez-Duran et al., 2009)
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2Eg 2o ik A7 g Sl AyHL . 2EHE #d Aol 7 7)ol
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