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1. EFEIREEDREYE

HCC & DHEA ®BEH#Z2-2\>T, Spearman O
p Ik AR k> TR LZZEZ A, o
=0.638 TH H, PEEOHEANIE S 1 (Fig.
1).

2. EMEROERERET, ME, REREE
BRI OGRS & 172 & SRR A %
M7 L7z (Table 1), % 372129 T, Mann-
Whitney @ U #7E & A% 7 (0.1 @ Zh5E/D,
0.3 : A EH, 0.5 FHREKR) THREL L Z
5, WTNORETHOHETIE Ao 7,
FEE B 72 13 Kruskal-Wallis #7E 12 & - Tk
LVEVMEZ KL, BRETH>LaIE%E
iz & L ¢ Mann-Whitney @ U Bi7EIC & % 2 L
2 & Bonferroni 12 X 2 Ji#E 2 i L, #hiE
r bEH L7, FTHCCICTE W THEERE X
HETHY (p=.045), NERHEELD b
SPAEDIZ ) DI K, ANVERSHREEAE KD b g
DI 9 DIEEINCBH > 72, DHEA ICBWTH
EBRPERZZARETHD (p=.006), NFRP
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LD DEFEDIZIDEL, HEELD B
ERMEFEAEDIE ) D3E A 72, DHEA/HCC I
BOTHIERBIIARETHY (p=.007),
XD S /INEREFAEDIL ) DSE o Tz,

3. ENBELEHBIECDORE
TBUEETH % PSI DY (SD) 1, SR=
9.40 (4.85) TH b, ST=4.90 (2.43), SS=7.05
(3.68) TH o7, ZNZFN_JClLET BT
ko THE & FOEBE A2 2 FART DS, TR,
ZHAEMWINSGRETIE BT,
ARAEEE & R UVE IR IS & 2 TR
E DM %, Spearman @ p 12 X B HBHREUC
Ko THEf L7 (Table2). 2fRTlE, TR
kL v —, & DHEA/HCC k& D235\ IE
DB D, Zn DA OHBEIZAEETlER
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V= v )L AR — b & ORISR D IE DAY
2% b, DHEA £ 2 b L AR IGHRES (o
=.646), Y= ¥ L H X— FBRHEE (o
=.475), APV AKIGD P RETH 3 Gk
G, 19D « A%, AHHE - &R0, &
DM, V—r v R—REDOMIRET
HBHLE, KNEDENZHRRED EoiEoiE
WAL N, X512 DHEA/HCC b A ML A
FOGHRE R (p =.665), A L v —fRfFm
(p=.479) LD, AL AKIED T RET
b D HWINEIG, 119 D - A%, AHEE - &Y,
I, ALy —REOTNRETHZF
¥ L ORNICHPRED EOIEDOHBI A & 117,
LI R E FBUEEE L ORI E - 7 <
MBI A S N>t FEBEICA S &,
WINOEETHO MBI AL LD o Tz,
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HCC & DHEA & ORI hREDHBEAH -
722 & X b, DHEA % DHEA/HCC # HCC &
FRRIC A b L AZFHES 2 ) 2 THRR A A
v — A — L LATRBMEDVRE S 7.
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Table 1 4AIRIRORBMET & RFRFEE DRERER

n HCC

DHEA DHEA/HCC

INERG AR 18 0.0480 (0.0290-0.0735)
INER AT 17 0.0730 (0.0560-0.1245)

1.2576 (0.3807-2.1772)
1.4426 (0.9708-3.2482)

0.1225 (0.0490-0.1315
0.1320 (0.0645-0.3755

N

e 23 00750 (0.0310-0.1010) 0.0415 (0.0145-0.1035) 0.5422 (0.4620-1.3631)
2if 58 0.0625 (0.0390-0.0973)  0.0680 (0.0280-0.1385) 1.0370 (0.0490-2.1727)
Kruskal-Wallis #xE p=.045 p=.006 p=.007
N <N AN <IN
EZ (p=.015, r=0.41) (p=.015, r=0.41) e <N
(Mann-Whitney U #7) AN R rhef i <IN (p=.002, r=0.49)

(p=.083, r=0.29)

(p=.002, r=0.48)

MUY : pmpl/mg, oA (VU EER)

HCC: BEa)LFV—)LiEE, DHEA: FEFuIE7y FuAxsyay

Table 2 AfIE1R & XBMIER & OFERA

HCC DHEA DHEA/HCC
& HE L7 & By L7 EEUIN BF KT
2 kL ARG 141 277 .145 234 646™*F —.010 .180 665%* —.181
AL yH— —.061 —.036 —.044 107 349 —.030 211 A79* 021
V= y L R— b 140 363 .042 035  A47*  —.057 .010 277 —.162
SEEINIS) NN 117 .098 162 135 432 —.004 075 441% —a171
c WD R 071 064 077 251 547 018 208 J41%% —.167
A b LA RS A&EE - %D 086 212 .036 124 493%  —.118 .085 447 — 217
7 I 082 318 —.020 093 534*  —.189 128 A86*  —.156
Hbfi e BAfR 078 —.273 312 008 —.121 175 001  —.048 .000
ALy y—  KABR —.074 —.034 —.060 —.016 .231 —.143 .034 315 —.178
s —.063 —.135 —.021 136 289 .045 277 537F 120
B —.090 .152 —.219 111 455%  —.157 .187 433 .009
V=¥ [5357) 021 .028 .054 084 282  —.020 .066 187 —.029
P HR—b HIT: 161 .354 .037 141 264 —.015 025 115 —.022
LN 245  465* .028 185 527 051  —.002 325 —.215

*p<.05, **p<.01

HCC: £Ea)LF YV —)LiEE, DHEA: FEFuEry vy FaAxsyay

WTNOEFRIEEIZ b AT A ST, HCC
RSB L TIF B X b EesEED
ICIFAEEEN WY Lo RIEZ ST 2R
Troto. FEBBEICIAEEDH Y, HCC I3/
SEREHAAAE XD b /NERGE AR, TR DIE 9
DHEICE L, BB LE GRS KB
R RRE N, FIA LA LEY
& 1% DHEA 1F, /INABGESEAE X D b /NERR
HR2AAE, AR ) MR EIANICH D, LY
Vv AfREETH % L S5 DHEA/HCC b
V&, INERGEAEARIC IR THEA D IF ) DME
ZEBbol. FHThEEICE VLT, HCC S
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B, BERIEIE E Vo A b L ARG
A PLAZBCHBELTVSIEE, LE0PiA
b L RIS L DY Ty AEESE L, AL
ZDSDHEA 8 & O'\DHEA/CC Lk & B DOBIfRICH
20 L DYATIIRE L 1Z R DR E ot —
HAITB W TE, AETRZVADOMHBR
BhmEni, BricBwTrbfBEDE? -
7 A b L A & DHEA/HCC & O BH:#EL % 1451
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Abstract
Hair-based Biological and Subjective Evaluation of Stress in Children
Michiko Ashitani ™ Masako Ohira

*Department of Education, Shiga University
(Mailing Address : Michiko Ashitani, 2-5-1 Hiratsu, Otsu-shi, Shiga 520-0862, Japan)

Background : Currently, an objective measure of stress is unavailable in socially vulnerable children. In recent
years, hair cortisol concentration (HCC) has attracted attention as a medium- to long-term stress assessment index.
Studies have suggested that HCC is associated with low socioeconomic status and a difficult nurturing environment
and may provide useful information regarding stress-related health issues in children. Additionally, estimation of other
indicators, such as the dehydroepiandrosterone (DHEA) concentration, which reduces cortisol concentration and shows
antistress effects, as well as the DHEA/cortisol ratio used as a resilience indicator, have attracted widespread attention
and are shown to be negatively correlated with stressful life events and their perceptions. In this study, we measured
concentrations of hormones in children’s hair to investigate gender-based and developmental differences and also to
confirm the association between biological and subjective indices.

Methods : This study included 58 children (9-15 years) in the prepubertal to adolescent age groups. We measured
HCC and DHEA (an antistress indicator) concentrations and the DHEA/HCC ratio (a resilience indicator) as biolog-
ical indicators. We used the Public Health Research Center’s version of the Stress Inventory (PSI) as a subjective
indicator of the correlation between biological indicators and factors associated with the stress response, stressors, and
social support.

Results : We observed a moderate correlation between HCC and DHEA concentrations. HCC concentrations
increased with age, and the DHEA concentration and DHEA/HCC ratio were lower in middle school students. Overall,
we observed a weak association between biological and subjective indices. However, we observed significant gender-
based differences in the aforementioned associations ; boys showed a moderate—-to—high positive correlation between
DHEA, DHEA/HCC and subjective stress, with no such association observed in girls.

Conclusions : The significant correlation between HCC and DHEA suggests the importance of DHEA as a stress
hormone. Analysis of developmental differences based on hormone concentrations in hair highlights the role of hair as
a bioindicator of some aspects of psychological issues in children and adolescents and may contribute to a better under-
standing of stress in children. DHEA concentrations and the DHEA/HCC ratio were significantly correlated with sub-
jective stress in boys, which suggests the significance of focusing on DHEA in addition to HCC in this population. We
observed no correlation between biological and subjective indices in girls, which emphasizes the need for future inves-
tigation using other psychological indicators. Considering the small sample size of this study, further large-scale
research with subjects spanning a wider age range is warranted in addition to establishment of standard values for each
developmental stage.
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