Study on Psychological Assessment of Burnout
and Dysfunction of Its Cellular Immunity
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BEOREOLEEBNBFLELNCT A DI, —BRAERFEELNRIZ, BRAOEED 3 0OLKIFETH L BIE
N RE (emotional exhaustion, EE), MEAERE (depersonalization, DP), L& DERBRE (personal accomplishment,
PA) 23~ B+ OB T2RTFHIC L b, EE, DP, PA DIETHH I Az, BEKO DP 12, —BBRICH~<E <,
PAREVWZ LABD LA, ZOBRIIMOBROEICE S D TIkich » 7. RUFFRIZ, Bz, IR, BENTRERE
(manifest anxiety scale, MAS), &% {EHRF# (general health questionnaire, GHQ), #&Ei# % 38 (picture interpretation
test, PIT) i & » THE BN 5 E BB (motivation for achievement, MA) 3 X " &2 + L R 41 (cognitive appraisal for
stress, CAS), 2 =%/« 2 F 4 AN - 4 5 o 7 A (Cornell medical index, CMI) 7z E@&%B"J, OB - KSR, FE0IRE
COBENBEERY ST LITR ] &, BXOFFEELE FF 2 F4F 5 — (natural killer, NK) SIREME ST UH & Licfilatay
EDBERERSITHRI N OMIH, TOBRIILUTOML TH 5. £0BECHT2RT IO RL S, EE, DP A ED
HEz, PA NADHRIZAEL L2 HAKET 1 AED bR, EOFAK MAS, GHQ, MA, CAS 233D bhi:. [FEHEAEE
R TRRLDEEDOEIBELMOER L WNICE» T, ML THEFNVCHILTHI LR LD, F2HT & LTHBA T
Th, BAEL LB 5AK EE & PA @D bhic. CAS EM X OXELMEOFEOMBEBEFGII K EL, MA KR T2
DPBIUPA EDFNIINEIMNnot. DPHBVIMBIDA 2 7DEWATIZNKHREM B X 0" CD57*CDI6* D V v oSBRIC
HDAEEMEN -7z, DI EDOKERIZ, EE & DP OFf1& PA 02 (EE4+DP—PA) K L o TR2 S EXELB LM X2 -
LERTRRT S EREC, B4 OHBEREHRLTE, B OXMEL, #48, LB - BN IVEENET L OMCEL
WTeBEMRAR DI Z ERIRLTWB, ¥ PIT 2T CAS % 3li3 2 A%, MBI L4 TET22 4 10L-T,
M2 OEfER, SORINVIVKEE - BETL-TEBHTELZ LMK IRS. A NKMAREES LU 7 2y b 2B
DRERIL, BRADEEIMHFERITAA P VAR I TAELSN, ThIIMRERECETE 2N DLZEXTREL TV

Key words burnout, canonical correlation analysis, factor analysis, natural killer cell activity,

psychological assessment

RLORIERKBETAIRETCOREIEL, FELT~NVAFT
CHHLAEMBO A 2 EETAHFED L 2L LTRY HTFDH
HTETWA. 19744E, Freudenberger I3~V 2 7 7 115 #0%
B L, BRI AY—EALTWien s, BEU LS
HHFEL, AENICREBEZRLIAD, ¥ 7 L9—7 4 AD0EY
BT, BRELGEE, R, =SABTERLE VLK
FEEREL TR, R oEERBRILEOBERED B
BHEELBICRUNDO T RE DS > TOELEED D, —
B, B oS EOREBET 5 FERHSMC S ERIY TS
I, B Maslach 5D RN, Rz OXER DSBS
DREEDERE VIR E L E ST, HOARRD I TEST
LT Frer b LT L, RZOXEOREBE L TLE
CARRRRNMREDLELTHIERRE L. ThAL—HD
BRI, Brx oS ERBELBAWCIBETS &V 5 BBRTR
BEED, BT LML 0 EEREDLEETRMBFIC D WT

SR 69 A 8 BHRAT, FEL6FI0ALITHZHE

WBERLTWew., Lk oT, HAEBKAREICRVTRE
THRZDEEDEFZDOWTOHINL, IHKMEIOEIEY
FHLRRCH ETA-DOWRELBELTHLELBAD
—F, AP LRABHBWRA b LA L A IEEEE RS
BERRENRCBEETAERMNIFE, RESCHEAIR TV DY,
W F 2 5% 5 — (natural killer, NK) #B/EMES, Bk
EPPAERETOA P Ly =" L 5 TKREL FELTD
BENDS, AP LACHTERAN, HEEOTHORT A
TARANINCLBRT B LEINTWS, R DOEIER, A b
VARLHTARMIGERBIT2REORELLELOATE
DO gk Z OEfEE NK MREEOBFRER<EZ L1288 H
WA DEIELX BB T L CLEBELELLNS.

APFRIZ, Maslach B DR Lichz 2 X FE % RIS T
LTV FBETIWMERETE, RO REDLEAEN
BROSHYERE LR &, RLOXIEOEL NK

Abbreviations : BMI, body mass index; BP, blood pressure; CMI, Cornell medical index; CAS, cognitive
appraisal for stress; CRTN, creatinine; DP, depersonalization; EE, emotional exhaustion; yGTP, y-glutamyl
transpeptidase ; GHQ, general health questionnaire ; JIS, job involvement scale; LU, Iytic unit; MAS,
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1. R I

1. ¥&

WR I TR OEZECHETIMOBROSHNETHS
TR HRNE LY+ — EAERFTESLBEBRCRELT, — K
TEAEEDTHRHFLL, Tibb, 1) BEEROEHL - »
Al ERFERCHBTIEEY, BER, —REER0BEH
1004, 2) #3 - BREECE BB T2 TEE, TEM, —
BIEEBOBMHI04, 3) IRHTANOEHET, GASE, 4
RR &L S BT HEER, BN, —BREROE L
10048 (BHET04, wiE3048), 4) BEBIAWFT AR I OMIE
THRDOERBE300% U LAEDLHFRER L VEREADL
LEMCHETARERE, £F, A% v 72008 TH-72. =
NHB00AD S, EENELRADILIE8K (ALK,
66.9%) THH, BRI EREhOLEN NS L FE 1
R LA, ¥ BB X 5ERECBAMIC BT 2 EELEIZ
Bobhichotc, 7ok, AEEQCEM B L CERE—ELM
¥ RLBEER L -7z BEMBXI9IET A1I0B225 9 A10
HD2ARTH-7.

2. AEFEOHR

REFRZOXD S BEOWUENELLLHLDTHS.

1) Maslach DBz 2 & E WE T % B FE (Maslach
burnout inventory, MBI) iZ & A%k % -0 & fEDHIE

P20 ZREDORIFEICIL, Golembiewski &A% Maslach M EFa]
ZRCFRCAGERE" (AFYEHT, 27 X ZTOMOE
WWBWTHT, 0040 EEEg e LTRA D EELB T LD
B A ch ) AR UER L.

" MBI 20¥D 30D FHRENBH DT - T 5.

i) EEMNFSE RE (emotional exhaustion, EE)

R > TRECES L, BRI S LB T5 9
HEOEMMMLE DL, BUWf§sids EE AkEWEEh
5.

i) BEAERIE (depersonalization, DP)

S ABRALBIC M 5 THFEEAL L TR LB R-TLE
SEEIBIT2 SHEOEMALR Y IIL, BB &L DP
HRRKEVEZIND.

i) HEOERMERE (personal accomplishment, PA)

AR EEYHR L2 L0EORET 5 8EHFDEM
BHEOIYL, TOHEANKEVIZERECBARBL LW
S s [ A

2) B¥%BEISE (job involvement scale, JIS) B3 % 5g4r

JS BBBRT2E8REESOBESAETARET,
Boudreau 5 23 B 7eb D TH S, BESIL L VBT L
BENBESAERL, BBAREENESLRT.

3) BEMTRLRE (manifest anxiety scale, MAS) DOI%E

MAS REAP’MAL RE, Tichb, &N - B R
ELTHBELEERIhZEELMET S, Taylr® itk » T
FREhb DR EELY L - THR L ORER L.
BRARLDLOR, BATARREC &L - THBH»HH
h, BOPRZ2REYMHBRL, T XTKEHEEBEN T2 LT
[N

4) ¥EtREBEAEER (general health questionnaire, GHQ) &
X B HIE

GHQ 1% Goldberg DRE? % B AA T ICHET LEREY B
YA

GHQ OR#IL, EFCHENBE V- TW20Er, &
AZCIASEEERELEIRB LY HEE~OW AN B R
5. BEAT-RCHEENER B Ih, FlEkELo
BIGRAEZFI AHIZhB L Eh 5.

5) #HEFERE (picture interpretation test, PIT) 1 & A&
BB (motivation for achievement, MA) 8 X O°A + L 284
(congnitive appraisal for stress, CAS) D{ll5E

PIT ZMcClelland H¥Z & - TR I iz MA g s
HWMUTHERLIZLDTHS. McClelland H* 12MA JIE D HiE
LLTHDED3IEARDT . 1) EBLAEEYREL, Zh
gk, i) MBORHHTERLLS> L LTS, i) B
B E > CThERELTHBZ L, 5132 PIT O FEYH
W, KR (o 2 ERBLE B FRA»CH - TEHELE - T
&5 TeBIE) ZRGCT, HHCWELENE, TORKRY A

Table 1. Subjects distribution by the enterprise examined in the study I

Number Number of subjects belonging to the enterprise of

of subjects

Class (response Electronic power ABa}nk and Steel an.d H.eaith care
ratio, %) and gas supply life-insurance construction settings (nurses)
Male Female Male Female Male Female Male Female Male Female
Management 50 32 16 0 0 18 0 0 32
director (55.6) (64.0)
Supervisor 52 61 19 0 11 23 0 0 50
(69.3) (71.8)
Staff 84 89 31 0 17 40 0 0 72

(70.0) (70.0)

manifest anxiety scale; MBI, Maslach burnout inventory; MA, motivation for achievement; NK, natural
killer; PA, personal accomplishment ; PIT, picture interpretation test; TCH, total cholesterol; UA, uric acid;

WBC, white blood cell
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WD 3 ODEHEL L - THE L. KFFE TS McClelland 5D
FEPRFALT MA osx R, MA DB A0fe,
Lazarus H* 2 & » TRIEIN TS CASOBEERD. A
W EEE S EETH BN, FRRCH T AYEOIRME, K
MEFARMCE > TBHEERUDWEL LTRRT E20EI%
- CHETS. MA, CAS OFHMiiiz, Bm2xgvizy, th
Fih MA, CAS kg wéadha.

6) a—F N AF 4 AN ATy 7 A (Cornell medical
index, CMI) % F\ 7o i FUFR BRI 363 < H%E

Brodman 5% O RCESERAACHAL TS A LD
BEMREIEL, HARDO CMI & LTBHRACTVL 0% E
Bl 8C, I, JofitsEx CMI(C, I, J), 2EM
RHERETOEMNAEE CMIM—-R) &L, CMI(C, I,
J), CMI (M~R) DEERKE T E, ThEhFHER, EH
WICRETEWE E2RT. ¥, KPR TIZEALNERL
TR PR WA S ERE VSV DHER T -, B
BEAKEL L DR EMBETHLTRERIKRE VT L2HRKT.

1. %I

1. ¥&

W 1 OWREEILROKMBIHEOCEICHET 5 BHE42H
ThhH. TOEMITLL.0L0.6TRTDh, 192FEOEHRED
MR ILFERBIC 331> 2 MFE (blood pressure, BP), #k3&E#A BP,
BERGE & L CIAEIEH (body mass index, BMI) & M A{LFEH
Ex o, AFCRZOSELOBEEYIES BHIT NK #
BaiEd 3 L O NK M8y 7 2 » PR BIET Dbt~ v
Bm% T, A MBL 53X O0%ET 2 + 2 ET35 &
Ebie, EEBECOWCOMERIAERIT 2. REZHE
ZoWTitl AORK EREFEH O TR T Brinkman 58 %
AV, ¥HEOKBEIEELAEZ iy, 1HFHDT
N3 — LViBELE (ounce/day) ¥ EE L. MEAELERETT
NCMmiEEY A, Jaffe i X h 2 L7 F = v (creatinine,
CRTN), BE®EIZ X h K# (uric acid, UA), 82 L AF v —
(total cholesterol, TCH), L-y-Z'v % 3 W-P-= b m—L7 =)
FEBEIZID -0 X I VS VYARTF 22—+ (r-glutamyl
transpeptidase, r-GTP) ®#llE L=,

7£3, MBI 22713, EE & DP Ofih 5 PA 5[\ CHEH
L.

2. NK ffaigd: onlz

KM S~ ) vigmek, AIMmEK (white blood cell,
WBC) 8 XY v BREDOPE D Ao dic | B i Bk i+ 88
2ml OMPEEPTH—F, BOOMBEET 42— -2y 7§
(Nyegaad, Oslo, Norway) HEE L, 400xg T204 &L L
fo. WL, BB LR 2 L, Hanks IC
T¥eEH, 10%FEBL4F KL ME (Gibco, Grand Island,
USA) #fn% 7= RPMI-1640 ¥ (Gibco) iZ#2E L, 2x10° @/
ml CHRELT=7 =7 #—filwL Lictk, 1x10°, 0.5X10°,
025X 10°DFt 4 >OFFII L AR Lic. EivMilas LToe b
1B Btk B mA B RN E K562 % 1mCi/ml @ NaCrO,
(New England Nuclear, Boston, USA) TZ <%, 5x10'{@E/
m KEMHLCERALL. Ex0=7 272 -flAL IV
K562 fifg%x 100pl 2 (ZD&HET =7 = 7 2 —Hika, BEH
ROz ZThER40: 1,200 1,100 1, 5: licie3) =
A7l 2T V= DY AML, 37C, 5%D CO:%
HETTAKBRSERK, 400xg THROL, EEXRERNDL

Table 2. Factor loading on individual burnout questionnaire in the study I

Factor loading

Eigen-

PA
Nal0 Nal3 Nal8 Nal9 Na20 Na22

DP
Na 11

EE

value
(attributable

Factor

" Ne5

Na 23 No 8

Na12 Nal6 Nal7

|

Nol4 MNal5 Na2l No 4

Nl N2 N3 M8

percent)

0.02 —0.02 —0.03

0.02 0.09 0.01 0.16

0.09

0.73 0.73 0.21 0.47 0.33 0.42 0.23 0.16 0.24 0.19 0.25 0.22 0.29 0.29

0.75

2.7 (11.6)

ist

0.08 —0.02

0.14 0.11 0.05 0.05 0.07

0.15

0.10 ©0.19 0.24 0.15 0.15 0.18 0.61 0.58 0.63 0.49 0.39 0.24 0.30 0.43

17

2.1 8.2 0.

2nd

—0.48 —0.67 —0.46 —0.24 —0.30 —0.11 —0.26 —0.43

0.01 —0.10 —0.06

—0.11 —0.06 —0.09 —0.15 —0.04

0.03 —0.08 —0.16 —0.07 —0.01 —0.04

1.4 (6.1 —0.02

3rd

0.17 0.17 0.00 0.23 0.57 0.64 0.31 0.27

07

0.

0.06 —0.01

0.06 —0.04 0.02

0.07

0.06

0.08

0.09 —0.07

0.07 —0.09

0.08

1.1 4.0 -—0.06

4th

EE, emotional exhaustion ; DP, depersonalization ; PA, personal accomplishment.
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100 BB L, EHEFO Cr R EExA -t v H v —
AR50l (7 m 7, B WWTHRIE L7z, B4R “Cr BB
100x ("Cr EHE—"Cr HARBHE)/C'Cr BAKEE-"Cr B
AREGHE) W X hRD7C. "Cr BRBH &, B0 05
BLIBED, ¥ %Cr RAKEETEOMEIZ T % Triton
X-100 Zhnx 7o Cr B X D EE L. JlIEE 36
fiu, TORBERRDI. 22 Tz7 2 7 2 -k & ER
D HFA0~5 : 1 L4 DD&ENSESI 2 KERY
SCr fitHE%, Pross 5OX®PIHTikd, 100D=7 = 7 & —
Mladb 7z b D0%BEENM (ytic unit, LU) % NK HIfEHE
Ltz Tihebhb, IEO=7 =« 7 2 —HH) 5 5X 10D ER
ME220%BEIND L EWLE =7 = 7 2 —AkEE 1 8
fz (LUyp /10°%ells) & L7z,

3. NK #ifav 7+ » » OflE

2X10°(E/ml WBEREM LY v S BRIEEER 1000 1o, EH
THRKAENRLD 2BEDE . 7y v —F ik, bbb
e P RER Y v ARBRICEETD Fo Ve 72 —cBREOB
CDI16 (#i Leull) & NK B IO THBEO—HOY 72y b
R A s CD57 (41 LeuT7/HNK-1) (Becton Dickinson,
Mountain View, California, USA) # & 4 20ul ¥2ofnx, 4
T, FHHBEL, 2EFREXT-2. 222 0.M ) vERiE
EABEAEK PH 74) % Iml iz, 78— 4 F A —&—
FACScan (Becton Dickinson) 12 & » T eEM4 ML AEL,
CD57-CD16*, CD57°CD16*, CD57T"CD16 D+ 7+ » h DF %
A L7z,

m. & &

HEEOMA BT TrPSELREERETEL, 2RO
FERTA—Z-—DOFBEOLEISBIE LV & EITIT,

Student O t WEL AL, FL 700 & XiTiz Welch © t 7%
R, 3ROEHED B —TERE S RO ET L,
S E 2 4T Dunnett 3B % f\ 7o, MBI E T Pearson @
MEIREE AL T, ZhSDRELSIIZTORE, L.
FTARTOME LB TOEEREIGEHRKRS % (HWHKRE) TF
BEHH L.
I3 "

[.H I

1. BB BT 5BF 947

368K T HEMES 1 hH2B30E4«0EAE R HICERT
FECLDRFHTEMT LR EE2IRLE. BHES
1,2, 3, 9,14, 15, 2IREORTFAREYHFE>E1RF
LLT, BWMEE4, 6, 7, 11, 12, 16, 17, 23XE L IF
DARFAMEXHTHE2RFL LT, AMESS, 8, 10
13, 18, 19, 20, 23 DPHRFAMEXETAHEIRTLLT
REDZENBTE, THERDHETFA Maslach 5 G L7
EE, DP, PA THAZ L ANRTLHR I NI,

2. BRI STk 2o B L BEEHRF

EE, DP 310 PA DA DEMEICNZ, Fih, B9BELK,
1 BB B, | A THEIRGHO FEELBIBICE 3
WWRLE., —TRBSROMC I AEERENRDLNAEE
3, Fi, BBEK, DP, PA ThH, ZALOHEBIZOWT
1%, Dunnett test IZE 2L FEHEIC L O, —BEOMER KLz
EEBILDVIZEEBROZA L B Ui, SHER X OB
DERE IUCHBERL—RBEOTh 5o LTEBCE =
ENRBRINI. FREERO DP NEEICE L, T PA A
FECEVCZEAEDLRI. FEE 4 TIRB/~EIN &7

Table 3. Burnout index and other life and work conditions according to the job class in the study I

Values (mean+=SEM)

Number of
Class subjects Age Work period Work hour Sleep hour EE DP PA
examined (years) (years) per week per day (score) (score) (score)
Management 82 48.3+£0.63** 24.2+0.71** 53.6+0.89 5.87+0.07 29.6%+0.70 24.9+0.83 30.3+0.49
director
Supervisor 113 37.2+0.40** 14.81+0.40** 53.8+0.98 5.90+0.06 30.2+0.58 25.2:40.65* 27.7+0.51*
Staff 173 27.8+0.23 5.76+0.20 53.1+£0.71 5.89+0.06 29.240.54 23.3%0.54 30.2:0.40

Statistical significance from the value of the staff,

depersonalization ; PA, personal accomplishment.

*p<0.05 **p<0.0l. EE, emotional exhaustion; DP,

Table 4. Psychosocial and physical facters related to the burnout index according to the job class in the study |

Values (mean+SEM)

Numk}er of
Class subjects JIs MAS GHQ MA CAS  CMI(C,1]) CMI (M-R) Neurosis
examined (score) (score) (score) (score) (score) (score) (score) (stage)
Management 82 33.7+0.34** 23.040.72 8.00+0.46 14.2+0.38 3.17£0.13 3.77£0.25 10.6%+0.61 2.26+0.08
director
Supervisor 113 32.5+0.39 23.14+0.51 8.9740.49 13.120.33 3.20%+0.13 4.08%0.23 11.7+0.46 2.43£0.07
Staff 173 31.7+0.33 23.84+0.40 8.07%0.44 13.8+0.25 2.91+0.11 3.92£0.20 11.1£0.38 2.35+0.05

Statistical significance from the value of the staff, **p<0.01. JIS, job involvement scale ; MAS, manifest anxiety scale; GH®,
general health questionnaire; MA, motivation for achievement; CAS, cognitive appraisal for stréss; CMI, Cornell medical
index.
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JIS, MAS, GHQ, MA, CAS, CMI(C, I, T) CMI (M—
R), WEEEHGRELY R L, FERENAD LR HEE X
JIS #ZFThy, BEEHED JIS —RBOZThC~_"EFECE
WIEREEINT.

3. RA-o&fE L BHEFET MR

FLICILER, BBEH, 1 B TPHEBILE, EERMS X
o8 JIS, MAS, GHQ, MA, CAS, CMIL (C, I, T), CMI (M—
R), Bz D EFEDZIEIER]D Pearson DREREE LR LIz, &
R LT, BBER, | BTEHHBEHE, JIS 2, $BEK
R LTI L B PSS BEEER X O ]IS BNE B EDEEY R
Bz, 1 BEBHERECE LT, MAS & CMI (M—R) 1ZF
DAEEBITRNIC B - 7o’ EIRFER X 0° GHQ LiX AR
Bofo. FEEEEMICH LT, MA & DP Loz &0 E
7%, PA L ORI IEDOBFRE RSz, JIS & Dfficik, MA A E
DEFRE, CMI (M—R) HAEDBEE 3 » . MAS, GHQ,

[

MA, CAS, CMI(C, I, I), CMI(M—R), EE, DP D&tz
FIDBEMRIZ, MA & CMI(C, I, J) MA & CMI (M—R)
DERERCCTXTEBLREDRBEGTH - 7. T2 MAS,
GHQ, MA, CAS, CMI (C, I, J),CMI (M—R), EE, DP @
BIEILT ST PA L ORICA DR R L1

4. MAOREL ZOBEHERT T2 RF 947 & FHEM
BE 4T

1) BFoir

EE, DP 530 PA 2 80T XTOEEY AT, TRFHE
CEBRFOIRT-ER (F6), BEHELLEDORFIZ3
D &R, 0.6 LORTFARMELXHHEEL LT, BT
12 LTk MAS, GHQ, CAS, CMI(C, I, J), CMI(M—
R) KX O EE & DP OB D ZEDKIEETH D, TXCE
DAMETH 7. BF 21 LTIE, 8, HBHEC s
TEDAMEYRD, IhbLDOKEVHEICE (K& Ei

Table 5. Correlation matrix among psychosocial and physical factors including burnout index in the study |

Variables Age Work \r\‘lool:l: Sh‘:srp Psychosocial and physical factors Burnout index
period o week per day  JIS MAS GHQ MA CAS CMI(C, L ]) CMI(M-R) EE DP PA

Age 1

Work period  0.939** 1

Work hour 0.182** 0.107* 1

Sleep hour 0.053 —0.025 —0.39t** 1

s 0.147**  0.173** —0.065 0.036 1

MAS 0.013 —0.028 0.269** —0.092 —0.044 1

GHQ 0.028 —0.027 =-0.112* ~0.082 0.075 0.450** 1

MA 0.054 0.036 0.011  —0.191"* 0.204** 0.116* 0.122* 1

CAS 0.029 0.055 —0.099 —0.006 —0.036 0.423**  0.425%* 0.225** 1

CMI(C, 1 ]) ~0.050 —0.048 0.020 -—0.005 —0.078 0.414**  0.454** 0.08t 0.543** 1

CMI (M-R) —0.019 —0.048 0.127* 0.021 —0.189** 0.463** 0.414** 0.099 0.530** 0.629** 1

EE —0.048 -0.026 -0.099 —0.009 —0.051 0.477**  0.492** 0.125*  0.533** 0.406** 0.302** 1

Dp 0.068 0.065 —0.007 —0.174** —0.076 0.350**  0.421** 0.157** 0.426** 0.272** 0.270** 0.573** 1

PA 0.002 0.000 0.003 0.124*  0.083 —0.200** —0.231** —0.372** —0.355** —0.422** —0.390** —0.155** —0.263** 1

Statistical significance, *p<0.05, **p<0.0l. JIS, job

involvement scale; MAS, manifest anxiety scale; GHQ, general health questionnaire; MA, motivation for

achievement ; CAS, cognitive appraisal for stress; CMI, Cornell medical index ; EE, emotional exhaustion : DP, depersonalization ; PA, personal accomplishment.

Table 6. Factor loading on psycosocial and physical factors including burnout index in the study |

Eig]en- Factor loading

value

Factor (attributable Age Sex Job Work  Work  Sleep s MAS GHQ MA CAS CMI CMI EE DP PA
percent) class  period  hour hour (C.L]) M-R)

Ist 3.5 —0.052 0.147 —0.012 —0.049 —0.007 —0.092 —0.085 0.623 0.655 0.238 0.732 0.705 0.682 0.703 0.620 —0.408
22)

2nd 2.8 0.968 —0.268 0.890 0.939 0.229 —0.097 0.176 0.047 —0.007 0.092 0.068 —0.016 0.000 0.000 0.099 —0.015
18

3rd (1.5) 0.053 0.716 0.231 0.138 —0.775 0.341 0.126 —0.336 0.139 —0.090 0.120 —0.015 —0.146 0.131 0.056 0.047
9.5

JIS, job involvement scale: MAS, manifest anxiety scale; GHQ, general health questionnaire ; MA, motivation for achievement; CAS, cognitive appraisal for
stress; CMI, Cornell medical index ; EE, emotional exhaustion; DP, depersonalization; PA, personal accomplishment.

Table 7. Canonical correlation analysis on psycosocial and physical factors including burnout index in the study 1

Eigen- Canonical loading
value . R
Component (canonis:a] Explanatory variables Referent variables
correlation  Age  Sex  Job Work Work Sleep JIS MAS GHQ MA CAS CMI  CMI EE DP PA
coefficient) class period hour  hour €. LN MR
1st 0.54 0.200 —0.197 —0.195 —0.073 0.012 0.066 0.164 —0.347 —0.250 —0.246 —0.369 —0.153 —0.005 —0.668 —0.256 0.396
.74)***
2nd 0.14 —0.786 0.073 0.945 —0.160 —0.004 0.236 0.216 0.520 0.127 —0.703 —0.032 —0.213 —0.036 0.728 —0.221 0.835
(0.40)***
3rd 0.07 —0.810 —0.167 —0.109 0.426 —0.066 0.567 0.093 0.108 —0.231 0.375 0.229 —0.603 0.445 0.715 —1.20 —0.469
(0.26)*

Statistical significance, *p <0.05, ***p<0.001.

JIS, job involvement scale; MAS, manifest anxiety scale; GHQ, general health questionnaire; MA, motivation for

achievement ; CAS, cognitive appraisal for stress; CMI, Comnell medical index ; EE, emotional exhaustion ; DP, depersonalization ; PA, personal accomplishment.




Table 8. Psycosocial and physical factors by the burnout index in the study I

Values (mean+SEM)

BMI

Number

of
subjects

Score

Burnout

rGTP
[u/m

28.4+4.50

194+7.38 46.6+£7.38*

TCH
(mg/dl)
194:+6.51

UA
(mg/dl)

CRTN
(mg/dl)
0.94+0.01 5.65%0.22

0.96+0.02 5.98+0.24

Diastolic

Systolic
(kg/m?) BP (mmHg) BP (mmHg)

Smoking Alcohol
(BD (ounce/day)

CAS
(score)
2.77+0.20

MA
(score)

45.7+1.00 12.840.60

Age
(years)

examined

index

80%1.4
79k1.4

129:+2.0
126£1.9

384+98 0.77+0.34 23.7£0.39
509474 0.80+0.26 24.0%0.51

3.44£0.19*

44.31+0.90 14.0+0.49

Below 30 17
Above 30 25

EE

0.95+0.02 5.79+0.23 204+7.09 39.2%9.33
186+6.81 39.31+4.82

0.954+0.02 5.90%0.25

80+1.4
78+1.5

128+1.8

127+2.4

0.47+0.26 24.0%0.53
1.04£0.30 23.84+0.44

455+81
46087

2.79+0.16
3.48+0.22*

12.4+0.58
14.4+0.44**

19 45.340.95
Above 25 23 44.5+0.95

Below 25

DP

193+8.88 36.2%4.28

196+£4.48 42.6+9.27

0.96+0.02 6.0610.26
0.95+0.02 5.66+0.22

80+1.4
78+1.5

128+1.9

126+2.1

358+79 0.95+0.27 23.9%0.51
550485 0.64+0.31 23.9%0.46

3.05+0.20
3.27+0.22

44.241.04 13.0%0.40
45.5+0.86 14.0+0.63

Below 30 20
22

Above 30

PA

P22 ERE D LERIHM & MM SRR RE R 851

0.96+0.02 5.72+0.22 20147.36 37.1%9.03
188+6.89 41.2+4.75

0.944+0.02 5.9740.25

80+1.3
78+1.6

128+1.8

127+2.2
1.00+0.29 23.710.46

506+85 0.55%0.28 24.1+0.50

415184

2.80+0.17
3.50+0.22*

45.7+£0.91 12.71+0.64
44.1+0.96 14.2%0.41*

20
Above 27 22

Below 27

MBI

BMI, body mass index; BP, blood

MA, motivation for achievement; CAS, cognitive appraisal for stress;

pressure ; CRTN, creatinine ; UA, uric acid ; TCH, total cholesterol ; 7-GTP, r-glutamyl transpeptidase.

Statical significance from the value below the score, *p<0.05, **p<0.01.
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Table 9.

Cellular immunity by the burnout index in the study I

Values (mean+SEM)

Number
B.umout Score qf WBC Lymphocytes NK activity NK ceil subset number (/mm?)
index SUbIECts (cell/mm?)  (cell/mm?)  (LUx/10° cells) %6 to lymphocytes]
e / y )

examine (% to WBC] CD57-CD16*  CDS7*CDI6*  CDS7*CDI6-
EE Below 30 17 5,610+400 2,025-135 32.14+2.26 137+16.7 415+47.2 224425.0
[38.3+2.98] [6.140.66] [20.4%1.64]  [11.4+1.41]
Above 30 25 6,340-£290 1,970+120 31.1042.41 134+13.0 327+29.6 253+22.9
[31.2+1.387* [7.2+0.90] [17.2+£1.53]  [13.1+1.12]
DP Below 25 19 5,880+330 1,890=140 36.6+2.34 137+19.3 398--37.7 235+34.4
[32.6=2.00) [7.51+1.23] (21.9%1.64]  [12.7+1.78]
Above 25 23 6,180+340 2,070=104 27.3+2.05%* 124+9.76 334:36.7 247+13.1
(35.3+2.28] [6.0840.41] [15.741.351** [12.2+0.69]
PA Below 30 20 5,880+330 1,840+100 33.442.51 123+14.2 335+27.3 237+27.1
[32.62.28] [7.09+1.15] (19.0%1.59]  [13.3+1.60]
Above 30 22 6,190+350 2,130+130 29.842.26 137+14.6 388+44.0 246+21.5
[35.4+2.09] [6.40+0.51] [18.1%1.66]  [11.60.84]
MBI Below 27 20 6,090=£360 2,020%150 35.9+2.29 141+19.4 431+44.3 257+30.6
[33.8+2.08) [7.31%1.21] [22.041.73]  [13.1+1.60]
Above 27 22 6,0004330 1,970+98.4 27.54+2.16* 120£8.10 301+24.9* 227+16.8
[34.3+2.31] [6.20+0.33] [15.3+1.181** [11.8+0.85]

Statistical significance from the value below the score, *p<0.05, **p<0.01. EE, emotional exhaustion; DP, depersonalization ;
PA, personal accomplishment ; MBI, Maslach burnout inventory ; WBC, white blood cell ; NK, natural killer ; LU, lytic unit.
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Abstract

To clarify the psychological and physiological mechanisms in burnout, the author examined the three indicators of
burnout (emotional exhaustion (EE), depersonalization (DP), and personal accomplishment (PA)) in subjects working in
general enterprises. The order of ranking extracted by the factor analysis using an individual questionnaire regarding burnout
was EE, DP, and PA. DP in the supervisor showed a higher and his PA a lower score than in staff, independent of the
difference in the other factors. The present study consisted of study I and study II. Study I analyzes the structural
relationship among the burnout indicators as well as social, psycho-psychic and physical factors including job class, sleeping
hours, manifest anxiety scale (MAS), general health questionnaire (GHQ), motivation for achievement (MA) and cognitive
appraisal for stress (CAS) obtained by picture interpretation test (PIT) and the Cornell medical index (CMI). Study II
examines dysfunction in cellular immunity in burnout. The factor analysis using all indicators resulted in the extraction of
the first factor with EE, MAS, GHQ, MA and CAS in the positive, and PA in the negative direction. By setting the burnout
indicators not in parallel, but in the opposite position in the canonical correlation analysis, job class was extracted as the
second factor, with EE and PA in the same direction. Although CAS was strongly correlated to the total burnout score, the
correlation of MA and DP and PA was weak. Workers with higher DP or the MBI score showed a lower natural killer (NK)
cell activity and a proportionality of CD57 CD16" in the lymph cell. The results indicate that burnout can be assessed by
the sum of scores of EE and DP subtracting PA, EE+DP-PA, suggesting a structural relationship of burnout to the social,
psychopsychic and physical factors excluding any individual correlation. The burnout seems to be diagnosed with more
efficient accuracy and sensitivity by examining CAS by the PIT in addition to the MBI score. The results on the NK cell
activity and subsets suggests that burnout, which is induced by the stress of coping with work, leads to the reduction of
cellular immunity.
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