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R OWEMH, BiHEFREZLSY T TR L COARIEE ANV ARIGKRESE (1 HOHmT
WLV A N VARG ER S S2EERO ANV AKGME) 726.2+12.0%, §iH &F—v 7
FEED16.1 6510 L THEICEE: - 72 (P<0.05), CgA HRBEOHRES -7 (10.8+14.6
pmol/mg &, 2.3+£1.2, P<0.05), F/z, H#EwH TIL, EBINALVARNME (ZDO¥EBH
DA VARG EEBHIA T VARG — 27l (FOEBHHO AT U ARIEOY — 7 {#)
X, 2SO0 (148.9+£27.0, 29.8+9.1), M7 (82.4+16.7, 15.4%8.7) TH
BICEMERE 5720 ABNMIITLEBINA LV ARIGY — 7 E7320.5+9.6 L HREICEHEZ -
7o WENH CTIXZEH A T U ARGME & EH A - U ARIGY — 7B, AEs7 (AOFEr
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VAZHADEBE AT U ARUSE & B A L U ARG — 7 fiE, (R : 120.6+23.3, 25.7
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SDRBH B TIT - 72 (2015-044, 201642 A10H
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2. XML RFH@EAZE

1) J/vbkal

RRET, HEREKE, SV x —DLEG
FM160 (7 7 ZET) #HEHFEL, BEBOE®IH L
720 W & AT U ARILOREH % ket 3 5 72
2, BRI EBHRE (Rah) ARtk 7o, #EERT,
TV — DTS, HEREHS 2 —7 Y
Ny by b /(7Fav)DARY VEDICE A,
MEWR 2 BRI L 720 TRk, WREBHFRICGEAL, ¥
BHEE E BT Uy PR L TRER KT
L L7,

2) WRELTRMAAE
RGBT, Fhn, FEHRERTE, WEdiH
OEBIRE, BIEHOHHIVRE, HIEHOZTFH
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3) RLERHEBNARA

K5 & L CTHFIEIC SN L 7o AN % D Atk
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HoOH K 5 NE %

=2is A 2075 & 12 34.3
30k 9 257

405 LA 14 40.0

P H 14 40.0

otk 21 60.0

REERAEHL 5 AR 7 20.0

5-104F 14 40.0

1040k 14 40.0

s aEE  ANIMERE 13 37.1

FANZ N 3t 22 62.9

HER WERBY A 23 65.7
Wi i 12 343
WO WER EFR—7 F 17 486

BEWE  mgnemresy sk 8 229

= 10 28.6

@%H@ ZUFRFH A 20 AR 9 257
TR FEE soapksonki 18 s1a
o KNV 8 229
REIEER n L 6 17.1

15 N A i 12 34.3

15 AL 17 48.6

mENEE L 18 51.4

HH B 10 28.6

N 7 20.0

AETEEE AR L 25 71.4
H0 7 20.0

N 3 8.6

7L )8 PR el 28 80.0

»D 4 11.4

~HH 3 8.6
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HF OV —7@xilEl, £%Hor—7 LF/
HF e & L7z (LT, EBHATLVARIGE —7
fiti ; X 3B d),

HHR T, ENEGRILES 1 BOEBOST TR D
N U ARG A R S TEEMT AR 5 H
T, MEDE [ZEBINA T L ARIGME | OF Tt
LEWVMEZ R L7 DRRD, ZOEL [#H AL
VARG E] & L S, &riEfmfktn
A FETHAEBTHE T HDICENL DD T
Wipb#E 27z, X3A T, ALV, Bk, N
fesr 72108, b A VAED, BERNED, ST ABio
a ZNTNEHHTSHE, 17200600877 Ca
DIREE & 725 C LMD ZOfE%, KRFREIC
B AHEE ARV ANIGKREE S L7,

5) EEWT 7 OES S5 AT K AR A

F U AR ETHI

WA 7 e s S o AEARAEME (CgA) &
HEL 72, B 70k VISR TEAL L 7o MR
i3, IRy FOFEE -20CORBHETHEHEL, B
RoE» bREE T—HL THRASHI AT —L T
JARICERFEL 72,

6) #a FERIENT

WETHENTIZ, Statistical Analysis  System (SAS)
Ver9.4 (SAS Institute Inc.) Z#HAWTC, EHAV
ABEME, #H AT VARIGY — 278, ZEBHIA B
U ASEE, EBIA T VARG —71{E, #£H A
U ARG B & RO JEME, STEER ORI %
Bat L7z, 2 BERE O ik id SAS @ TTEST /11 v/
Vx AV, S5 EMEPIEH SN/ & Zid Student-
tRE R, S5EEPRDO LN ol &
Welch 8% CT/T - 72, 3 HELL EDLEIE, GLM
0w e WG BGH 2AT - 7o B REREIO i,
Tukey E% Voo BEIKEET0.05E L7,

T—2 O TN, 57— 2P ERICE] 4
L EMELZ BSOS ICAl- TITVY, T—X
AT LA AT REE AL L TiT - 72,

m wEHER

1. NERUATOERETEMHREX b L ARIED

b
RUITRLZBY - BRI - ZUFLI 21,
LHOAHETREI T ARV ARIGOFEEEES [#
HAFUVABRME], 1 HOR I BRI i s
BWAF VARG ERS L THRA ARV ARG
V—7ft), HNhERAELED 1 BOPTRLELS A
bV ARISH B L /2B I > T 7zBO A B
VARRMECTH 5 [#H ANV ARIGKREE], *
H#BEL 720 E2IRLAZEDIS, KHAR LV AKIG
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B, AiA &R S5Y 7 TV ELIT
26.2+12.0&, [FA—Y 7 FONH#ELD16.1+£6.5121
L CTHEICEETH >z (P<0.05), AiExwHWT
24RFRETRLER L 7 A5 AR 38 O B A REAPRERERE 11,
TN THE T HBEH U ZANFAET B, SRR
BERE LF/HF 1380 U XA ZF -1, BAHRED
ZALICHR L CHEm, b 5DHRTHDH C &
FlXTNETRELLY, ThiD, KEREIS
77D H Y & R ZERE R D3R O EY O FE SR IRFREY
BN EE 2T, - T, B LR EDOYV
TMEEL, RYHLOLHEANOY T FEE L R
2, NERAELEO ANV ARG R 5 C L HUR
BN,

bR - IR T, SRR A U ARG
BICEBEETRDE» -7 (F2),

2. MERP CgA (XD A b L ARISFE
KEERF BRI R 7 D e/ 5 = ARHME R
(&, JEH ERTHPARL SV 7 CE 7R
+C10.8£14.6 pmol/mgf&EH &, HIEH - §ijH &
[[{— 7 F T 7otk 1:002.3 £ 1.2 pmol/mg
FEHICHL TERICHMETh -7 (F2),
ZOMMOEFRT - Sk & CgA ODRICHEE
PANE B R O VA NS e

3. EHRZR ML ARG
ENERALEODER P LR L ZEBI ATV
ASIME, BN A U ANIGY — 7 %, h#EE
AEEEA & 000 B L SR BN 8 L i L 72,

1) HEHEOATF U ARIGOBRNER

X3 HEHOEBINC, 1 DOFEBZIT-
TWAHAF O/ LF/HF [ Th 5B 5 A F L AKX
JMEZ R U 7ze EBHA N U AKMEE, BRI, B
RERM, FEAER, EHEHAEL, UNVUTFT—V gVt
¥, BEEROMOBFME & OLFRFELEKRT 5
(SR O | (148.9+£27.0) L OREXT
(82.4+16.7) T, fOEBICHL THEEICHEET
BTz WK - BAIRAMEN S (60.9£15.2) (X —A
O—)URHIE (34.8£7.9) ICHLABICEM TH -
7z (P<0.05),

£/, BALEEEIT-> TV 5HEO LF/HF BED
V— 7l TH 5, EBHATF VALY — 7 #i,
S DO (29.8+9.1), L7 YT —V 5
v (21.6+9.0), A¥BAB) (205+9.6), AfEr T
(15.4£8.7) TEIILRLIMOEBKBICILL THE
ICEE T -7 (P<0.05), Wiadite - &8 (17.0
£6.2), Y—VYAH (16.4+10.9), F5l& GHfT/i
B (13.3+£7.9), BFEMNE) (13.3+6.8), AF -k
AU (12.2+5.6), BEK - BAIR/MBY (11.8£6.6),
T LA (11.8£5.6), A LUABE) (11.0+5.2)
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K2 XNREFBORM - Bt RIH ZTREMEA T VARIGME - 70E7 52 ARABAEE
#H . X n X JRET T UA
M ALz BHEPVE BHALLLS O mamkE
FOCE (pmol/mg&H)
B Al 2055 A 12 8.3+3.6 28.9+11.3 16.0+5.9 2.3+1.3
3055 (% 9 8.6+2.4 NS 31.5+12.9 NS 20.4+11.8 NS 6.5+13.1 NS
405 AR LA R 12 8.9+3.5 30.2+9.7 19.2+8.3 $.3+92.7
PRI j 13 8.2+2.9 27.5+8.0 16.6+6.7 3.4+3.0
il Bk NS NS NS
g 22 8.6+3.3 30.8+12.1 18.9+9.3 4.1+8.1
PEERAERL 5 4FE R 6 9.0%x3.2 30.5+7.7 17.0+5.8 2.2+1.5
5 4ELL F104E A 13 7.24+2.3 NS 26.5+11.7 NS 17.3£10.3 NS 53+10.3 NS
104E L) | 13 9.2+3.3 32.4+11.1 19.5+8.4 3.0+2.6
L B INAT 13 7.9+29 28.5+9.4 15.7+6.8 2.0%1.2
B 4 NS NS NS
B 22 8.8+3.3 30.3+11.7 19.4+9.1 4.9+8.2
Ryl PlEHE% B 24 8.3+3.2 28.849.2 16.3+6.3 2.7£2.5
HE o NS NS NS
&= " 11 8.7%3.1 31.4+13.9 21.9+11.3 6.3+11.2
HERTHO WEH &ER—Y 7 15 7.6£2.7 29.5+11.9 16.1+6.5 2.3+1.2
# BE P<0.05 P<0.05
v WER &R L7 6 9.8+£3.2 NS 34.3+12.4 NS 26.2112.0] 10.8114.6]
KA 10 8.9+3.0 28.4+7.8 17.5+7.2 2.3+1.3
HIEHD ZIFEFbA 20 A& 9 8.6+3.1 30.6+9.2 18.0+7.2 2.5+1.2
UL JFEER . 5
TR 20 ALAE3OARG 15 8.1+3.0 NS 28.5+12.5 NS 17.6+7.9 NS  3.0£2.6 NS
o 30ALLE 6 9.8+4.2 34.8+12.1 22.5+13.2 7.5+ 14.1
PRHNEBER 7mL 8 9.2+3.6 30.7%8.5 16.4+5.7 2.9+2.5
15 A A i 12 7.1+1.5 NS 26.3+9.6 NS 15.6+5.1 NS 3.3+92.7 NS
15 AL E 15 9.2+3.6 31.7+12.6 20.8+11.0 4.849.9
= HEA L 18 8.5+3.0 30.4%10.9 17.9+7.3 2.7+2.3
%ﬁjl%ﬁ{ NS NS NS
H0 10 8.1%+3.2 28.4+12.8 20.3+11.8 7.5+12.7
A TEEE B L 28 8.3+3.1 30.2+11.4 18.0+8.8 41+7.4
NS NS NS
»0 4 9.7+3.8 29.8+10.2 20.8+9.1 25+1.6
] 7 25 8.4+3.2 29.2+10.7 18.2+8.8 4.0+7.3
SR =L NS NS NS
»0 7 8.9+3.4 33.3+12.7 18.6+9.2 2.0 1.9 2.7

SEEiE + BHE R 2 FERS RIS Student-t #RTE D B\ Welch #5E, 3 BELLEIZ ANOVA & Tukey #EIC & 5 %5 Hi

b, F—Aa— LG (5.414.0) [CHELAEICH
B ChH-7- (P<0.05) (F3HM),

2) REHFDO AT U ARG D5E N FEHS

F 4 FEANCEEH OFEB A T U AREMEZ 7~ L
7oo FEBHA L UV ARIMMED B REIZE D - 7-DI3,
V=g (120.6+23.3), 5| (112.5+26.9),
FRAB) (102.8+£22.8), HfE” 7 (100.1+£28.1),
RAIACHE (89.8+16.9), A AVACHE (72.4+14.4)
Th-o7z (P<0.05), WL O D H117.1
+27. 8L EETH - 72, Ml FHIEREE L RO
o 7:0

T/, EHIBAL VARG —7EABEEICS
Mo lzDIE, V—raH (25.7£10.9), HRANE)
(19.8+11.7), AfEr 7 (17.6+8.6) THo7c (P
<0.05) (4 HMD),

|\ £

AR FE AT, NERLEEOEB DA
b U ARISZ R L 7o REOFIEAHERL, It
R EEAD AN VARSI T 2R T &, Xf
% b LRI 2RI B W TR A B L AR
TH| &R FEBICOWTRE L 72,

1. RREMEX b L XRIGFHED A A%

1) DFEMAE WA REAEEREIC L A AR LA

SO EFT

AEF N THAMBEES > &0 25W D2
Wr - SHIIC VO T E 2, HEMRIESEL TEDN
ICHIETE A HETH A, REEEBEIZATIL 72 A
FU oY=, BIKFBA2EEL T, HBEMERY
IG5 LA TH LY, HEMEEREOEL
RIS, AP VARIBEHIEL L5 &EFE 272D
N, KFFROBRITH 5,
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=3 HEHOEBN AV ARIGE
P<0.05CEDEBNEM P<0.05THEDERNEM
e B % oo ! %%% = Z
%%Wﬁ CODE /Ejﬁ 2RV A k)@[: ﬁ‘ﬁ’ L{&?ﬁ* e} ﬁ_% N4 inf; ﬁ =N {& »o f;%
3 R EAE ﬁ%%ﬂ‘bf:l& CODE 4 EFE 7 (i Bhm L :jE CODE f#§§
DFZTER)o DFFTER),
NHEEY B PRER 111 4 43.4+35 7.8+1.5
PR B 112 30.5+4.5 5.2+1.4
©BE  EHET 121 99  54.9+14.1 10.5+6.8
Fhlx 122 26 64.1+11.7 13.3£7.9 %171
R5FD 123 40 49.2+10.9 9.6+5.2
BEIR - BAIR 124 59  60.9+15.2 %171 11.8+£6.6  *171
IRRLAC 125 10 50.8%9.0 9.6+4.7
Bt FAL 131 135 53.5+10.0 11.0£5.2 %171
T LY 132 51 59.5+12.6 11.8+5.6 %171
BEER AR 141 11 58.6+9.2 20.5+9.6 %121, 123, 124, 125, 131,
132, 152, 171, 172, 181,
182
m)ic] 143 42 82.4+16.7 %121, 123, 131, 132, 151, 15.4+8.7  *121, 123, 131, 171
152, 171, 172, 181, 182
i 144 5 45.1+6.5 7.7+1.5
TR 145 3 57.4+8.2 15.4+11.2
v— A 147 15 65.0%10.6 16.4+10.9 %171
1S 148 3 53.9+11.9 13.5+7.1
B AF - BRUE 151 31 50.0%7.0 12.2+5.6 %171
Bt - ThE 152 46  57.4+10.9 11.5+5.4
BHND 153 42 61.2+14.7 13.3+6.8 %171
Bl F—Ra—LE 171 25 34.8%7.9 5.4+4.0
a3, —YsY 172 43 50.0%13.4 11.2+7.0
V7T —v v 173 10 62.9+7.9 21.6+9.0  *121, 123, 124, 125, 131,
132, 144, 151, 152, 171,
172, 181, 182
KL OLPHD 174 8 70.8+8.2 14.1%7.2
LWL Db 176 21 148.9%27.0 *{hDFNT 29.8+9.1 k111, 112, 121, 122, 123,
124, 125, 131, 132, 143,
144, 151, 152, 153, 171,
172, 174, 176, 181, 182
RLERSE LD 181 29 51.2+12.0 10.4%6.3
NEERLER 182 30 46.1+11.1 10.4+7.1
ZOft Wi - B 192 8 64.8+10.3 17.0£6.2 %171
ESGY BH 211 20 45.0+7.7 12.8+5.3
ki 212 21 40.5+10.3 12.0%8.0
I Jif 213 8 66.7+11.4 12.5+6.0

S + FEHE(RE  ANOVA Tukey $:C & 5 4T Hoilit

FEHEIINET, AAWICIMZ/ZOHENATN VY
—IT 9 S REE ARETHE L, #HREOFE
A& BEICBES S ARG L2, SEIO
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Occupational stress among care workers: evaluation by a novel physiological method

Hiroko TOSHIMA*:2%

Key words : care workers, stress, stress response, sympathetic function, heart rate variability,

Chromogranin A, inter-professional education

Objectives In this report, I studied the occupational stress response in care workers using a novel physiolog-
ical method. Specifically, I evaluated the individual level of stress response in these care workers and
further examined the relationship between the stress responses and various types of jobs.

Methods This study included 35 care workers working at different geriatric health facilities. During working
hours, the stress response levels of these care workers were evaluated based on the changes in their
sympathetic functions as measured by frequency analysis of an electrocardiogram and recorded us-
ing Holter electrocardiography. Additionally, workers were asked to maintain a diary to record the
types of work they performed throughout the day. Based on the collected data, I examined the stress
response values and determined their associations with different types of work. Levels of salivary
chromogranin A (CgA) protein were also measured in the participating care workers.

Results The maximum job stress index (i.e., the strongest job-related stress response exhibited during the
day) and CgA concentrations were significantly higher in the shift-change group than the regular-
shift group (maximum job stress index: 26.2+12.0 vs. 16.1+6.5, CgA protein: 10.8 £14.6 vs. 2.3
+1.2 pmol/mg; P<0.05 for both measurements). For the day-shift group, the job stress index
(i.e., stress response while performing a job) and job stress peak value (i.e., peak value of stress
response while performing a job) were significantly higher for the worker groups performing inter-
professional tasks (148.9427.0, 29.8+9.1, respectively) and oral care (82.4+16.7, 15.4+8.7,
respectively) than the groups involved in other jobs. The job stress peak value was also significantly
high (20.5+9.6) for the bathing care worker group. For the night-shift worker groups, the job stress
index and job stress peak value were significantly higher for oral care and clothing care groups than
the groups performing other jobs (oral care: 100.1+£23.1, 17.6%8.6; clothing care: 102.8+22.8,
19.8+11.7). Interestingly, for the sheet-changing group, the job stress index and job stress peak
value were significantly higher for the night-shift group than the day-shift group (night: 120.6 +
23.3, 25.7£10.9; day: 65.0£10.6, 16.4%£10.9).

Conclusions In this study, I present a novel method for analyzing the occupational stress responses in care
workers; this method employs frequency analysis of an electrocardiogram and measurement of the
salivary concentration of CgA protein. Further, the stress response in these workers appeared to be
enhanced by changing their shift schedules. In conclusion, inter-professional tasks, oral care, and
tasks requiring the caregivers to touch patients were found to be stressful jobs. Interestingly, the

stress response among sheet-changing workers seemed to differ between night and day shifts.
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