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Abstract

Cancer is the leading cause of death in Taiwan in 2016. The two important causes of cancer
death for the general population were lung cancer (top 1) and breast cancer (top 4). Previous
studies have reported that smoking, alcohol, family history, environmental pollutants, etc. are
risk factors for lung cancer and breast cancer. However, studies on the association between
stress, lung cancer and breast cancer among nursing staff are still few. Therefore, we designed
a structured anonymous questionnaire to survey occupational stress, history and personal health
status among clinical nurses from hospitals in Taiwan (Part I). Then we designed a case-control
study to recruit clinical nurses and non-nurse workers from hospitals in Taiwan. A structured
questionnaire was used to collect occupational stress, history and personal health status.
Moreover, we collected clinical nurses and non-nurse workers’ urine sample to measure
melatonin and cortisol concentrations by enzyme-linked immunosorbent assay (Part I1). Finally,
we compared crude breast cancer in situ and lung cancer in situ incidence rates between clinical
nurses and females in Taiwan. All data will be combined by statistical software and be analyzed
by multiple regression models to explore the association between stress, lung cancer and breast
cancer among clinical nurses. The findings serve as the reference for concerned units to
understand occupational stress status, lung cancer and breast cancer prevalence, and the
association of stress with cancer among clinical nursing staff. In addition, the present study can
serve as reference for concerned unit on decision making.

In the first part of this study, we have completed 1,221 structured anonymous
questionnaires among clinical nursing staff before the interim report. We have recruited 22
clinical nursing staff with breast cancer or lung cancer as well as 65 non-nursing staff without
cancer for case-control study. Their structured questionnaires and urine samples have been
collected. The results showed that elder clinical nurses had higher mental wellbeing (MWB)
and psychosocial health outcomes (PHO) scores compared to those in young clinical nurses.
Highly educated clinical nurses, senior management and clinical nurses with regular office
hours also had higher MWB and PHO scores. Moreover, 45.38% and 6.08% of clinical nurses
agree and extremely agree with “I am constantly under stress”, respectively. Less than 20% of

clinical nurses disagree/extremely disagree with this question. 49.54% of clinical nurses



disagree/extremely disagree with “I have difficulty in getting to sleep at night” and 24.56% of
clinical nurses agree/extremely agree with this question. According to the Copenhagen Burnout
Inventory (CBI) study results, young clinical nurses (below 20 years) had the highest CBI
scores among all age groups. Married clinical nurses had lower CBI scores compared to those
in clinical nurses without marriage. Furthermore, clinical nurse with rotating shift hours had the
highest CBI scores among all working hour groups. For sleep quality analysis, we found that
high stress, seniority and body mass index were significantly associated with low sleep quality.

In the second part of the study, a total of 87 clinical nursing staff (n=22) with lung cancer
and breast cancer as well as nursing staff without cancer (n=65) were collected and analyzed
for the concentration of biochemical indicators in urine. According to the analysis of the
concentration of biochemical indicators in urine, the higher the work pressure of clinical nurses,
the longer the working years and the higher the body mass index, the worse the sleep quality.
The concentration of melatonin in urinary cancer patients (0.079 ng/mL) was significantly
lower (P value less than 0.05) than that of non-care patients (0.150 ng/mL), which represents
the clinical nurse staff with cancer have poor sleep quality than those of non-nursing staff
without cancer.

Accordingly, we concluded that shift work was associated with work stress, burnout and
sleep quality. Work stress was associated with sleep quality. Moreover, clinical nurses had
higher crude breast cancer in situ and lung cancer in situ incidence rates compared to those in
females in Taiwan. The associations between shift work, work stress, sleep quality and cancer
risk were possible and should be cautioned. Therefore, we recommended that employers
regularly organize education training on shift work hazard prevention and overtime work hazard
prevention. Furthermore, we suggested that psychological needs of young clinical nurses should
be cared, psychological health promotion programs should be held regularly, nurse staffing and
rotating shift hours should be rearranged reasonably. Additionally, the association between
nurse staffing arrangement, rotating shift hour allotment and cancer risk variation should be

investigated by a risk assessment study.
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HFEH - BEOEFREE FEE A\ BB AR SRR ENIRN SAHRIEREE - N EmiE
HEERAVEEIRIN S » (LEEREEY) R E O Bk MDA B S IadH - B - £
A MK EFE RN - FEHME B S H R - BUREE A BrTsEh R
BiE R (LB AR EEY) H nIRE G a 29, 30] - FREUSSHIENSS 22 ATl 2005 4 ' IRt
TR BRI B DR PAE ST ) it T > BlsllET s A A g & 1F -
S EIERTEEAI G g B2 5 EFETHERE - HENSERE AELER
TABRN ~ iR E ~ (RFEEE - BES ORISR EDIRE S » £ 12,499 48 HIET
BH 1,467 £ BSEURTRISEBIHE MG - IR ERE R DL EHER
BB R AT E 2 - HAE AR IHRE T ORI — RE bR R KEL 5
HIER B SERE - BT RiE A ERRIERE 15 R EFE AT EARERIEREIRR
15 REABERGENIEIRGE £ ER S WRIUTH - BB RIS BB 5 (IR
IR EARDIEZE - BAE KRR E IS — R Rl B - HE 8 S
OVIRUEE RS  TIAERREDIRE T - A2 (R E iR (B AR & 3 R A E T FmE AR
PEEZAYRDL « BIZEAS RN - BnE AR iR IR 'l - B85 MR R E
I EEAEN B3] -

SN R RER T ERE A B AR SWEERER - KEBEL2HEE
Gunnarsdottir i Rafnsson jt 1995 4 (B /\FPUAE) BIERE 7 KEEH A BHV#EESR
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P DT IR A BT A EEREOR R - RS AR 0V RE SR — L
PEREFEYES PR » IHA1 RIS R R A SRS R S N RIS - E—45
SAERE— P A28 [23] - & KL Es St e K22 Dimich-Ward 25 A4 2007 4F
(REIJLA/REE) g 1974 4% 2000 4F ( RES =42/ \HIUE) IERIECE
SCME B E B 5018 » 5T 58,125 4aE I Al fE B EAVEE A (LIE T3 (standardized
mortality, SMR ) i SIR < Tt 5e &5 5B R 22 M s BRAT R 14 B (. 22080 SIR B = —FROiREY
(1.27 > 95%(SHEIER By 1.10 & 1.46) [32] - FHREERFE Kjaer 1 Hansen A 2009 4%
(REILA/F) B2 1964 F (REIFL =2 ) FEPH €T il & B RE S a0 g 22 8t 1980
£ 2003 F (REIASTIUERT A8 (A RS ECRE » st RREHATRE B R EDY SIR
T S LA EERTEZAS (poisson regression model ) 734t « FE4E SREIRAE 92,140 H5EH
Alith k884 8,410 Bl - FLHE SIR & 1.1 (95%EHEM & 1.1 2 1.2) - fEBlHat £
HRENE SIR £y 1.2 (95%(SHAIEMI £ 1.1 2 1.3) ~ BBEZF SIR £ 1.2 (95%(SHEE M &
112 13) ~ 5% SIR AllE 1.2 (5% EHEERE & 1.1 £ 12) - 1981 F12 @54 e
Fo AT HYSE TR AT EL IR T (SIR 1.9 - 95%(SHEIEE] fy 1.3 £ 2.5) ~ H&IR B S G
(SIR15 - 95%(EFEEHfy 1.2 2 1.9) HYEstad=E i - SR A e s e iyl -H48 -
FTA R EHY SIR S9N - (EFR B L Bt S Ay A B 0 4l SR U7 T - 48 AR
IEAETERZ R - SEEATIERRSEAYAT 25 AR =R B L E R ([33] - EBIBREEMTT
Ft Heineman %5 A f£ 1995 4 (EREH/\ U5 ) 0 B TRV SE N 2 BLAE B e AR 5
FIlEEE - SRR\ BAHEIN —MRE A L= AR R SIR[34] 281 » PHEE A RZE/E AN H A
2 Esteve S¢ A > 2009 FEAYAST s il R S B A B8 38 A\ BHEIN—REF A=
fit SIR[35] « FEEFZAEEAEAFTAT Petralia 52 > 1998 4 ([RED/\ A4 ) $HEf IR
TTHYIRE S S b R B 2 AL A I 78 Hh [E R R S B B BAR RN — R EF A = HY
SIR » {HA R = AR i B A HA A [36] -
s ERAN / 8w (E A DL R e e = AH A 1 L7 2001 4y Schernhammer 25 A
SRIVAFEH S - IR AR B EEEE A AIFFe AR T The Nurses”  Health Study | >
Ky 1976 FJE(EAESEE] 11 I - e 30 F 55 5% - I B FRS B FEAYEREAT - AT
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1988 B HERT ¥ s AT 7E R B N IR E R P E T AR - W% 1998 FBHER (iR
FEH SR it 2 BERAL SR DA R BB R IE T B R0 K E F 1988 1% & 1998 AL Je 2 i
(BN P FEIEC 2% - AR A 78,562 4420 HAL & 2,441 44 1988 1% 7 4%
At - TSR EREHRR T > WmEAIIFE 1 5] 14 FEEENIER
mmPt e HAHH Gk 8% (RR:1.08,95% C.1.:0.99t01.18) - Em{EAIIFE 15-29
FERREIAERERTEE - HARE R IR S 8% (RR: 1.08, 95% C.1.:0.90t0 1.30) »
I (R A 30 FLL B e REmbt# - HARB Gkt S 36% (RR: 1.36, 95%
C.1.1.04t01.78) - BRER{ERITFE 30 A L BRIt E AR R a2
J\kE B R AR TR BRI R RR AN SR ERIEAEE (30 0L L - 15 5] 29 47 -

1 5 14 FFRAERERTE) BT B AL R TR B ) T 1% S B i (TR I A 4 LR R L
JE\b B A 4aTEE ERAERES (p=0.02) ~» BURERITRDLIFE &S - RS AL E s
[37] - Schernhammer % At 2006 FF(AI4GS 1989 47 SERHFZE AL " The Nurses’
Health Study 11 %5t EL 7 DL B 8 7 e e < AHRR - BFZE49 A T 115,022 44j1% 1989 4F
PR BREE 2 2B E AT R R B R G RE AR ) - 2 2001 34T 17 12 1Y
ABHETZE - BHFTAEIRIGH - ImERIIFEE 1 £ 9 FRBR{ERIIFE 10 £ 19 FEMHE
PR E R ELE B AU s B R T L RE = (BfEm{E YT 20 DL E
BB TR E RIS B B E S 79% (RR:1.79,95% C.1.:1.06t03.01) -
BUR R E R B AR U E AR ER[9] - Hansen T ARY 2012 38358 2 T Seia
TR L (B Y AR BELRRE B P e JEL by 2 AERH - AR 2001 48 7 F 1 BT - REEEA
J& B EhsEEs (2002 4 3 H % 2005 4= 7 AfE) A 70 5% Denmark Nurses Association
o BT SUREHEEIZE (Nested Case-Control Study) - 2 2001 4F 7 H % 2003 4F 6
R el R P B sl sk ASE BB 7 R B4t - 51267 A - WDL 14 28R
VCEC 5 2B RUR B F A R B L BB Ol L) k& ¥ RgH - 51 1035 A - fff
FEAEREET (PR E TR TS SR/ MIIHER G inE AR IEE R HHEE
R LA AR AR T B LR 72 5 AT i (E AR R E S E R L

HERT
HEE A ek b EAR 0 P& ST 80% (OR: 1.8,95% C.1.:1.2102.8) - 4k

&
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L W PR e H BE UG IR EL (5L 190% (OR: 2.9, 95% C.L: 11 to
8.0) » B RME AT ARSI LLAIREEILE - Hansen S5 \JHIF o (A REHEE
FHEAT T FERETERTRSE > MREARILEEEMII—E  HRRIEER
L0471 1.8% (OR: 1,018, 95% C.1: 101010 1.027) » it 34544 (A TEHELE R
TSP R » M BRI AT 1 21 5 LRSI R M AT R LR
LA LR R LB (B MM A ARIEE 5 510 45% (OR:2.3,95%C1.
141t035) -~ HEg{E RKEIIFEE 10 7] 20 4% (OR:1.9,95% C.1.:1.1t02.8) K EiHm{E A
PEFELEET 20 4ELA L% (OR:2.1,95%C.1.:131032) - R M MBIy A
B ATOIEE I 0% 130% » BT BRI A REHES oS L BRI ALAL0] - 36
LA B85 <L W {0 72 E e R L 0 L W 2 A P 9 45 U 3 2013 4 g
Schernhammer %2 A £ » E1c il 75— 8 FEAT (L P R L 5 2L U P S 5T
APIERETIFRREACE " TheNurses'  Health Study | BZEt (t » 57/ 1988
LB b R B R B R BRI 2008 SLEHERH BT E
S SR LRI U R ACE S 1988 414 2008 £EILIAT 5 2 7 3 (B ELPRIA
FRIEC 2 (828 ARRFSAIA 78,612 #5201 LS 1455 44 1988 E(RAIRHT R -
WISt ST » ERE T T - MERTEESE 151 5 ia R G s
TR BRI 3% (RR:1.03,95%C.1:0.01101.16) -~ BfE7ZHEAF 6 2 14 44
e S B (T SRR 4% (RR:0.96,95% C.1: 0810 114) - b
PR R LI R (AR ETOIEAER 15 4EDL LR AR R R E T
L R R S Y 28% (RR:1.28,95% C.1.: 1.07t01.53) » #E—35 Filt s 4 BLfE &
Bt B T A3 47 (5 5 B L P S SRR R L LA S35 %
TRl T - FESE AR - 53— 7TE » FORAR S BB A SR T
TEEHTIFEEI R KRR - CURFSE RIS (RIS - (SR P
EE 15 4R DA 2 WS AR R W TIE 2 RS2 L S A LR 5411 610 F 45322
AR (RRI161,95% C.1:121102.13) - FEMISASMIATER ST th (S LA E P 3ER
W L LA SR SO SRR 7 PEA055 52 SR 9% - BB (T E B T
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i = TRENE I — IR B R R T » (B SR 5 B fifies e S LB it — FHRA T = - SR BRI Ry
—HORC T » TRENER E R DL & IR S Y B « (F & S5 il ~ 4HARER 77
BUETT 3T - TR E R DT SRR RS K SR AT fRar s 22 RS AHRR - (B A5/ NAR
B3y A R DA LR A e P e A 452 RS - BRI RO &y
fiFE S NATRE R Y RS - (B RRE R 4EE S N am 1 51 5 455 - 6 3] 14 AR E 15 4F
DA bS8 M A A o i (L PR 5 LR R N e By 5 AR A T2 R 22 5 ER/ N
Rty — MR Ry RS T LS e T ASHIT S (2 S B BT A S S R/ N e JE B
B » EH AT ST 45 S T i (B 18 DIE S 05 5 0 PR R e JR e s — i PR - [8] - 2003 4>
Schernhammer % A #5551 B Z¢ e iR s BR Al (B DEEELR RS ELRGI  AHRE - 9T
FERARE 1976 FEATYLERLY " The Nurses’  Health Study | #FZEHEAX - WFZET7 A B SR T
I TR i (L PR LR FE L 2 AHBHEA S AR - [RIRRRAE 1988 A iBHiF ARl E R IT
LE 0 BHEE 1998 T o AT H SRR I R E B A B L U B SR E R
KH B (2 F7e L4 AL & 602 £4 KRG B T 35 25 . 78,586 A flE % - it
FeSERAEME HEA T %33R - ImEAEFE 1 3] 14 FE R E R IEE THIE AR
BAIGEIGE R ST R AR HiRERPIEE 15 £LL R E BRI E
WOEE AL E R B ORRS B g =t 35% (RR:1.35,95% C.1.:1.03t01.77) - {F&H
KR ERDETFE T4 (16 EDL L ~ 1 3] 14 fERefiesk ) B R HS, B RG  e 1 TR 3%
SINT RS IRk i EL R B KNG G = 2 S > HIhE SR L R
[38] -
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BET BIE - B - SRR E RN HE

EERENERRTRS > Hh EEERATERERGE « GO0 ~ (RER R - A%
VTR - BhZEE) - BB  EEBR - 2 RIT AN ER[32-36, 39-47] - &
SR EhR AT BRI TE 50 5ELLE ~ BRCAL Bil BRCA2 BLAZ€8 ~ J4EAE 12 BRI
Al > B—Aa B 1E 30 BREMRBOR B84 ~ (24E1E 55 BRLIR - EEE A e ~ FERIBE
SGHERE ~ FElsHA A - B2 TSR - IRaEAEE - (| A\ FLBeim e 8RB 2 A
S~ RGN ~ RN RFRE AR - BORFNZ[48-57] - TR ERAN
THERGE - TR - SUAREE  SUEYERFE (o4 - i SEHESA - 88
{16 B GRS~ HOREGROaHE ~ A RERREHEFNE[58-66] - 240M - BES) ~ %
FEE LN ENE - R BRE AR &V - stEEE A\ SETHYALSE - B
FESF IR ENT T A S R Z B -

HEENTIR T RS ~ A E S LEN T B EIE - MEE S AREHEY:
WRMIHEEE &SR ~ iR E 857 ~ W 8RF 250 LB THUCEEHR &R -
HHVHSF BRI TEAPRIR - MR TP HY AEPHEIR o dhat - #R 3R (melatonin)
e TR AV S 0 R ASEGER - IRE SRS - B E RS E AR AL T
AYFRSRANRERTRLE[67] © PARAG ARV BN LTSS - GIEHEL B HG E A E
AT RS2 - IEF 00 1 > AR L RIS T Y B e e fE (& RS AR S A A SR G
SHAREFAE MUSIREER - REBEREA ARG R RS ZKIER
AR DR - NG - #R BRI ARV B L B AR AR R E AR R 14 [68] -
EEMFEiE T R R Z BRI T(F = R FLE[37] - KAE ERG¥2[38] ~ Hiijz[69]
FHRBEMBM: - ATESHA (cortisol) &2 _ERR IS _ERR R EFER 2 TP NE R E
2 fEREM R TP EE R A @ SO R BRI R SE[70] © A AN E H T Re A
Birm ) ~ RS URRFEL71] ~ FLRE[72] ~ e [731 5 R HRAE - SREB AIFReE R &
HLN BNBESEE ] ~ #8is TAF ~ REFEILMEZERIHE ~ mIRAR AR - #Eim 5 [HE
FLIE ~ Bl S R Ry S8 A M B LA B B AR B AR R AYEORT AT REE - ZAIT - MR BRI
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TSR TEE B B B R S e i S B Y T 2 AH BRI AT R AR BRI T ER DT FE Y R A
a2 QI T RERS L AT SRRV B E R & - H A Ry L BIPRTAT I I M R — B4 S -
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F=F WRITERIR
S8 ORISR
AH7E LA MEDLINE ~ PubMed &R EEUERER RS 2\ S AR Z ISR Er L ~ Iif T
TER ~ BT ~ RESEAHRECSCRR - BRSE RsEEE A& (nurse) -~ B&f5E (hospital) ~ BSEMHAE
(occupational health ) ~ f5=2%2£2 (occupational medicine ) ~ JE& }7 (stress ) ~ J&E ( cancer ) ~
Ffiges (lung cancer ) ~ #J& (breastcancer) ~ #8222 (melatonin) ~ B]EEFA (cortisol ) ~

FATHHE: (epidemiology ) % -
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BET HEEGTERZRE

b
b5e
i 2

A gEEEt o BB T T BRI BSR4 3
Juseat > By REEEREE A SR - LR ZEEER I IRNTItEGT > W
s TR P ERE—O A A HEBEZIIR SRS BRI a Gt

ZEGFEE (FF4mi - N201805001)  (fffF—) -

- BRI AR5 R T B RS S A e

fE = BIEREHE N\ BIRISEE B SHS AET eaeat o > ATt EBE S
ChEREGEHAGE LA 2B S, (DUT R ) 898 sIHL
FEETERER | s e Bt EE SR a®hbt ) - BERMEEER 5
PR R EIE AR AR, - Z2IhrvESEdu T 20 s Rk H
B R " 2L BRI R, o DA IR BB - AERER Ll T A
fEFER RSl ) SR EIRER » Bt 1,200 DL (s 46 2 & KB b
HRAETHRPR A S5 R BRI A - ATGR E R e R S hlE b
{EinZ B AT S e i SIS BI85 AR 2 B 0 B L&
IEE - B EIR A B E R AR -

- EEIRAGEE A B - P N BT IR ST

SRS E A\ BNE - FLIE e B IR e st am - EE MR -
TR ~ TCE - B BIE R LU 10 3y TECY  AIHIR B A s T A T
Wil EHEg B ENEERRE—-OnFE—H—HE-OtHFEAA=1+—H
JHEFRE G ~ U2 g 8 > WS Mg R mBH REg RS RANETE
R e BB FEEIREAFOR I Zal & Z FEEFR - 7 A TR R 1B
MEHE e E R etRE - g g A EEnE 2 EE e -\ ghE
21 f T E A LA e S TGE A LB E L g IIAERE R AE &
eigg ek " FEETRMNE ) FREESEESEEE - ERGHR RN -

At > 2big g B SR ERA & 200 2 RREH N BEARZ R B EAERE R -
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AWFESS L T EILILE Ry~ T EIIREREI AR, FERBURER
FEIE 2 IR TR A B R 7e 5 BalEat = B A - FRE R A BHEGE T g
TAEANBBEATITE IR - B R T E A RIB AT IR 2 B R 55
S EEFHEA 2 MRS H A B B AC SR Mt TE - S TIEB D AEE AR
TAERFME > Nt AR TR AN SIS IR - A5t E A S 008
A E e SRR E ZFAEER (M) - T AT TR ER T AR
A G AR iR R - RS El LB ] AR T A& -

(—)
(=)
(=)
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(L)
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(—+r9)
(+1)
(+75)

EEARERGE ?

EEHEERE?

BEANZ? (LU HAMA SRR

B IR A 2 7

i RN 2

PGB R 7

S R AR A 7

RS AR S AT RS A E I AL - AVREE T ImE AR
g FE A o S (lE H 7

RS ERAERY R AT RSB R E R B/ ML AREE T B E ALY
g AR o S (lE A 72

SEER AR S R RSB R A Tl = L &R BT AU L
A ?

R A SR A RS AR s = BT

W A RSB A B SR S AR WA 5 b3t

W A R B 28 B S R A RS A e 5 1

RS AR AR R AR VEE R B RFETE ST L

AT A R SR A R R SR SR R AR T2 I

R T A EH 5 28 B SR AR R (L B R EH A
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() AT R RSB A T ST HE AT

AT FER IR BIAH B B SRR 2 sz el PR B I T AT TRt oo T - TR IsE A
AE B2 FEE AT IUR I Z 58 2 AN - B ABARIE R GIH
WEEIPHETE ER A ~ HEZFACEEGE > 11 (GEAAED) 214 (LR
ANED (22288 A) LEAIRHREH AR - ABIFERARECKIMSHY IR FIaH B HaH
ANER1:3 (22 X165 ) » Hefpvgattae /] -
- FERFURE ~ HiRE 2 R ArfE A\ B0 DER RS Z AR

EEEIRREEE N SRR ILIE - Bl 2 R A\ B0 DB R SR 2 ARRE M 7

AWt E RS e EHHE R ENEENRE—OnFE—H—H
E—ONFEFZA=T— R ESEERAAEE N BEAR - EHERAE AR
LIk R fE AL IR A ges N B s o A EA Bl B R B E S s E ko
BEIRE—OAF—H—HE2—ONE+ A=+ —HIHZEES S F R E
BHETT ALY - IR =28 RGEE A\ BRI - Bl Z R Aoy hrsd =
e ZAHRAME -
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=6 BB IEYIMRHMEEE

AWTFEEEE BRAFHE SR (5 BUPR S TAH@E TR SR O Z 2
MER RIS e B R 2 T S BT IS A RS ) (E=) TR
ERTREE N SIS IREAS - EEVTFEERE OO ~ LHEERRAER - PRSI
SrESR - BAANDEER (BfhEl - A 55 mEE) - BB (BEREek -
FE -~ TIFARE - TIRRERS) F&EK  Ea2a @ RRiaie TR REER - TR
FEEBR > BRad R T ~ B ~ PR AR - AWTITEIBOE SRkt B T B MR
N BRI TS () - SERldiEE R A 2 LR R E N B b a e
tmEZ B gHF S > MAFEAREN " 2ILMHIrE R, #1T 15 AXRAIFGEHTH

EUSFE T - HPEREIEER FRATR

xR 1 EREE N BBS R HEMRFERBERE TR

AR Cronbach’s alpha
1% 18/ 0.961468
19 £ 303 0.392388
31 £ 38 A 0.867019
39 £ 47 | 0.923028
48 & 55 0.878035
56 £ 62 @H 0.818685
64 £ 71 5 0.959070

FRIBEFE I HTEERETR > 19 2 30 GEAVfZENAEL (Cronbach’s alpha) {KJi2 0.5 -
2 — U IAREZ (Unacceptable ) 2 /KAE > SCRKSE BIRETRm 12 A E IR B L ITes R
iz 19 ~ 20 ~ 23 2 30 & - AMEREUE IR TS E AT E RS ZEH - f40
ERRERRE H G ~ Friisox SR ~ B2 ~ JREE - HIE - 404 ~ il - K
fit) - EIEH (BE) AtEH T EELEE - PREEE IFEHEEE ML - 82T

EHEL - & - SRR - A - E LIS ERREEAARR  BIERSEE
R H t/NEE ~ BRI > RIS ERAr Rs R (—MRFTaERYLE) ST

RELZEL BIE T AE] ) B T WIS s EEEE - SERBIERIECEIL
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S KB EE RS SR MR ST EEERZEEE (BIIMEhA
Version1.1/20180627) (i) -
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SFUUET PRPARE R AT RA T
AT PR o AR A AR R o0 B B & R IR o FE AR 2 #R B3R (- melatonin; Abcam,
Cambridge, MA, USA ) EZr]H&FA (cortisol; Abcam, Cambridge, MA, USA) - #REHZ -
FTRG IR S 20 B s DAATE AR I 223 00y e s 53 7% (‘enzyme-linked immunosorbent
assay, ELISA) #1701 (MF73) - IS Z > AU ZRATAE NIRRT < IR G fi#
FARALRN 3T - A H R B R - BEEEAS Ry 3 EHE - WS ERAE 0 RHIOEE
TRORIGHBIFER R P © 5951 - BB CEZA T P EVIES 10%A > FrA
MRELG UEGE (R?) AT 0.995 -
HRRBCERAENEEE Ry 0.08 £ 50 ng/mL > (=HIEER Ry 162 pg/mL - 1EH AF E/\
BE TN AU ~ i [ CRRiEER  HR SRR R Y fy 0.025 ng/mL ~ 0.21 ng/mL ~ 0.11 ng/mL
CBEPE7S) - mTRGAARYEMIFERE] & 10 2 500 ng/mL - {HHIFRIR & 2.44 ng/mL » 125 A F
b/ BE B~ T A DU R s A T AT HSIA TR &Y £ 60 - 230 ng/mL ~ 30 - 150 ng/mL
(A7) -
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SEREN FEHoHh
AIRATEARET T R R ER ST » B— 000 R B RE T A BISE J BRTERT
BT - 55 " REEEE RS A BHE - T SRR I IR T -
- BB IREN N\ B SEE ) SR A E A T SE R

RIS AR I A ] Excel SR HRIGER - WEEH SAS 9.3 &
SPSS 18 4ist B 4LwIAS - MEATER RS A AR - TIEHT - OEERGER -
TAREES) ~ BENRAYE ~ TAFIBSEERT - SRS 2 B R EE R RT3
GREAE  Eoth - FIME - BEEE (R3ERI) - BFRE FESBESE
FERHEIE  IEIRIRAS - BOETRE - TIFE ~ TAFBE - LR FEAy. OB
GER - TAFERT - WEIRGE ~ TIFISGE R - SNSRI 25 g e S D S R gy
J3tfr (analysis of variance) #EfTHgE (57 9) - Giathac ERERREL - I
PL P {B/NFA 0.05 RS2 ERIREER - FrA S B T AR itk
T AR AR BRI F AR R AT

% 5 HECLERERE (TGS 1 52 16 ) SEI8E TR 775 R
YO58 1 25 16 R CEHPHIFE AR EFEERES R LE953) <R
I AERERE (BHEFRTG PSS 38 % 45 fE) 9485y aT57 i Ry in4ies 38 % 45
B H CEEPIEEAREE - AEE - ZER R - FEEESE 123
4-57%3) K9 PEFAGIRES BR (ARG T 46 £ 52 ) 5oy 7 A5
5546 % 51 BRIEBEERE TaRE, - TERE, - TERREE, - TEEE
#8405 0~ 25~ 50 ~ 75 ~ 100 43 » £ 52 REME T [ » 4S5k 100 ~ 75~ 50 ~ 25
04y » fefki 46 % 52 BT BUENIRIRIL 7 -

BRI 55 53 B G PR A B R AR S ST AR 0 (R S e
TAFBE S Z AHRATE LA AR ER )20 (multiple regression model ) #7047 (3% 10 £
% 12) o[RS E ST R B 2 AHRA MR DAER S HrEER 57220 (logistic regression
model) #fT4HT (F 11) - FEIRSEE 5 R T 3 REEDIARR ) FFE R E
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BIAFERELER (2084 - reference ) K [EIRAEER FIRE - SAE R 2P LAY
HER T RER R i S o th R A E 22 (P {E/NL 0.05) #E A
b AR AR o o RARIERN T [H 2 & B 5 8 I 40 BR 1M DL B ARt BE o A
(Pearson’s correlation ) E¢HT K7 S ftHEA (Spearman’s correlation ) 73 HT#EfTHRE -
MR B I EL MR R 7 437 - SR ME OB LU E (R BU(R®) ~ S s 7 2 UL AIC
#EH1) ( Akaike’s Information Criterion ) E{THE=LE MG E °
- EEHEPREEE A BT - FURE IR ER P IR e
AIRFEFTS BRI LIER A ] Excel Sz HREER - WEH SAS 9.3 K
SPSS 18 &t E4eie B TR B AL ~ M ZERIREEE N & - DURCRIERE Z g
N BHEARRHE - TEEE ~ OEREFEGER - TIERET] ~ IElRaE ~ TIFIEE I
ARG 5 B R EER Z A EET oot (AE BEoth - PEME ) (R
13) - Fef 2 HEPREEEL A\ B BURIEE 2 JREH A\ B ESFRE - AESREERRH
#E ~ BIIREE - BERE - TIFEFE - LIEWE - TIERE - 25588 - RkE
iE 52 TH H ARV E LR J5t0E (chi-squared test) B¢, fisher exact test 27753477 < i
NOEEFETE - TIRFERERE D - SPASIRE SR8 MRBRER ~ i
GBI (EE R ttest BITIRE (R 14) - FrA ERHEHETT ttest BIHHETT
HREROARE - et LAVBIEE S DL P {E/INY 0.05 R8s /KEE -
% WSS REREREE - B - TEFE - £5 - RO A EEEZME

FUARRA M Rl DLgR 5 Wl A2 =0 (3R 15) - BRI amE DL AIC 2R

(Akaike’s Information Criterion ) #E{THg/E  JTFEZFRIERVHER %5 Eiil
YEGET R AR ERE (P E/INA 0.06) #E A% e 712U a b -
e (Missing Value ) RIEREMHERA T34 -

i
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FUUE HFERER

F—H EEA RSB EEMRET ISR

AWrse LAt 1221 (PG BBy EE s (B I HEERA
Version1.1/20180627 ) FEl&iskEdle " frér GBI EIA Atdr e ) g "
PRBBFVEAEANAMEERRL, - B2 T 2IHEREk ) - BEER =
LA RN e Bt ) ~ EISEEhe - BB 0 AR AR e, sEHEE - B

e Betn BER U (8l M RATR

R 2 EBREE A\ RIS R MRS SR B BGR R iR

BbetaiE AL S [EBnE (%)
Feér e gEhe 221 221 (100)
R 200 200 (100)
Va2 -1 250 250 (100)
EEFIEE e 300 300 (100)
=ILEE RN BN 250 245 (098)

gE—A—HRIL > AUFEERCENL 1,221 (7B SR G EE - e
SERRIEGERREE ~ BREEEELEET T LE - NYISRZGABINRGEREEZH (ERH;
&~ BESE) MAFTHA (891,201 EEREAST) -

— ~ GBS
% 3 By 1201 (3SR I EARIESHE TG T A2 B R M ast oo diiR -

R E S LEER AEA > A RGERTR E SIS REE A & Rt > FiREL\

RCEETAE 20 & 39 % > SRS EEIREI T RETIE 24 DU - i BAEEE - I

HAERRAREIRGE - fFE LIEHEJTH » ARl ERMERER A B A2 L5 -

J\BGHEEE L ~ FEEEAT - HRRERATERRES - 1) G TP ESEPAE 3 £ 10 £

AR AR R Rl T AF

4 REEREHE A S OHEREGER (BG5S 17 - 18 @) BRIty

Frésa > oA aE R Al AT VU ATERRE B AN BT T BREHE M EE ALY,
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(G 173 Fon T 224 ) - BUAITRIERRER A 8F0oR T %
Ko o S ERREH AN BB AL EHR T IREE SRS - EBEUERE
R (FIET5 18 ) Fon T8’ A ) > TRNRTOR TiF&K ) - Bt RIS
EEPREEHE A B LB G Rl il R - (BREDVARF B A -

5 MEEAREE A BEACLEEEE (HETE 1 2 16 ) PR ter
STOOMTEESR - ST AR IIAEES 1 255 16 Ry # (BIETHIFE A FREZEIRE
FEE R LE9 7)) < MBI IERER > THile, ~ THEBRE, - T LIEEHE
B T AR 5 IR ] - HE A B Ry oA B 2 S - Rl AR
FiREARSE N OERERERSY > S2EE - SlEEE REE R ARREE AR
I E O R Iy -

6 R REEE A B TIFER ) BRI B IR B A i A S T o A 2R - E oy
T4 S T RIAT TR AV REPRERE N BTN T AR 2 BT ) R (FE 5 38 /)
Fon TEE ) (454%) K " IRERIE, (6.1%) - 5540 EEPREEE A B{ERIRE L

" P EEELIABR ) PR (RETER 41 ) For T AR MAREOR T ARE
K PIFEARE ) - A RIZEEREHE AN BN " TIERRY) ) REENESEA
st > I T HERRSLE  RIETRE Ry BT

R 7 HEERGEE A BIEGEE (HGETE 38 £ 45 ) P8ty
FTesiR - 5T AR NSRS, 38 2 45 Ry r# CEHETIFEAFE - AEE 28
RFE - FERESE1-2-3-4-557) - IRBEOINERER > BBREE AR
TE4EIERE P8Ry 22 07 > TRRIR SRR B T A -1 Tl ~ T &
HERR, - "M, - TEEEE, - T IERRE, - TIEFE, - TIME
e ) AIRATR] - EoARSA iR o B T TR = R -

% 8 MG REH N\ B 2SR 55 R 1 oy ERE AU Mt 0 A &S A - A
SEHAT R AR REE T A BB T IR TARSIREEI LTI y ~ T IR A TAER
FIFETvs ) SR (FETEE 46 £ 478 For &, - —IEREE AR
B T IA LA SFEEEST ) RURRE (RIS 48 ) Fom & > ATVURRAY
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PR N R Dl = R (FET5E 46 248 ) Fon THE Ry, - 5940
AT TARGS R R R E R 08 )~ T 5 b — 05 R — KA TAF s ERE 2
" LR YR ER 2 S BURER G, FRRE (FEHEE 49 B1 51 ) For T Al
fi, (HUMURR) K T4 (AIWIE) WERRFEI AN BEETSENR « 280 » Hil
TERFIR A ARSI AR &, (FIETEE 52 ) Fon T AR, (49
O~ TEEE L (=0 RTEE ) (R0 RIERREEELA B SR (R 0 B
N EEPREE A BB IR SRR AR A A B EE A -
® 9 MEEREHE A\ BEASIRE S B8R (G 46 2 52 ) P B il
MEgEat R - 51 J57AS i EE 46 £ 51 R [IEBIE A AE T I ~ TR
CES Ry RS B 0~ 25~ 50 ~ 75~ 100 57 > 55 52 N FRE 0 47
SRy 100 ~ 75~ 50 ~ 25~ 0 77 > i {&iKF 46 22 52 ST EAEIIREREL 7 - MREZIIHT
GEREUT > ARG, o~ THSM L T LERGRE ) IRARE - HE S D BERE A SR
P - SFHCAE 20 DUTNAVERREEE N BEES TR TSy iR s - RIEERESEH
55 oy s AR ] Relm LAV S PREEHE A\ BAE S TIRIF [ 0 B PR 25 o o sy
PLE=RGIR0 (Rl ~ 4890 ~ TR AV nBumm B e LIRSS (45
F£60757) o T LIFRAE ) 25 s REEREREE R Bl aER ]l MIRE
Hg (L - EHA - FREEHEED) HEgnEfE e (BIEE - EE) FEEHE
- MEE R et
AW IR R TV IR BRI B TR S5 r B E RN Z - A
e E 5 A P A a5 A 20 AT R S TR IR ARRE PR (3= 10) » ARIRBFE T EE REUR
EERFEH AR Tl BULIFR S rBrE ST ERVERE (P {H/N7t 0.05) SAHRE
Mo TR ) RUBL TR 25 0 B st 82 _EAVIEIREERE (P {E/NR 0.1) TEAHR
M TREMEA e e Blim DL T (F bR PR E A B TR 25 0 8y _E A S AERAM: -
Fo T IEAREEAEEE AN B T TRy ) ¥ TR E ) 2 ARt EIBE
A SRR TR R AR I (R 1) - EHRANE oy RehY T 3R L EEDL
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AR IFEAREBEAERELZER (20840 - reference) K EIRE/FEH[EE - ATETT
OTEEREUR - EREH NG " BREEREY, - T LIEFEE ) - T IRERZE
Do orplet TR | AT EAVEE SAERRME - R IR AR ~ AR
ElE - BREEREEOCE - BIERmERE - T TR ) BER S E 2 AHE
VEMERZESRETEE EAVRREAHRANE - (2 A SR m] 75 t [ e A DAY [ P AR
[ 7 LR A o A A Y R -

® 12 BEEREE A G T TR T OMEERE (HMETE 12 168) Z
SO o LR 0 T E R IIAEEE 1 2 16 By # CEHETHIFE A ERERIRE
[FEED R LE9 77 #r ik B R L EERERE - TR R 0 B T
FrgE 2B )y ) FEE AR ERAERENZER (2074 - reference) R [ER/FEHEFEE -
RIGHFE A4S IR - WEREEFE A B Tl ) T LIRIGR ) ~ T PSR Z BT |
SrilEE DO EREET | AT RRVERE EAERENE - TR E TR - it
TARE ~ FHERZBE ] 20 PR o B -

28



R 3 EREHE A BEARBE TIEEE RISt R

SBIHYTE AB Btk (%)
el
Bk 0 0.00
M 1201 100.00
FHe
20 LT 3 0.25
20 % 29 5% 645 53.71
30 & 39 5 340 28.31
40 F 49 5 162 13.49
50 % 59 5 39 3.25
60 % 69 5% 8 0.67
e 4 0.33
EREERER
JINFA 18.5 126 10.49
KIAERN 18.5 /NA 24 472 39.30
KINES 24 249 20.73
A5 354 29.48
S
[ 341 28.39
R 857 71.36
A5 3 0.25
BERE
BIEE1-E47 268 22.31
B2y 815 67.86
= S =TT 54 4,50
e 64 5.33
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R 3 EREHE A BEAGEETIEBE MRSt iR (8)

BIEYE AB Btk (%)
T {EmkfE
=iEFE
(EIEFE -~ EfE) 18 1.50
thpgs 34
S ) 153 12.74
IFEHE
(St~ SEEHAT - BERERIET) 1014 84.43
e 16 1.33
TEFEER
A% 14 127 10.57
1E34F 313 26.06
3E54F 222 18.48
5% 10 4 294 24.48
10 DL E 241 20.07
A5 4 0.33
T/ERFR]
TE W B 167 13.91
& R T 158 13.16
& E R IE 32 2.66
B ET 808 67.28

ANEF 36 3.00
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R A BREHEA B OEBBERERE ISR R

BIEATE AB Btk (%)

BREHMERIEERIRAAES)

ERGH 468 38.97

iS85 TN 599 49.88

i — PR E 96 7.99

[(SYIKSYN 32 2.66

R 6 0.50
BRESOLVEEYE - BBSCYARE

ERGH 635 52.87

iS85 TN 463 38.55

A — K E 81 6.74

BRRER 16 1.33

A 6 0.50
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x5 HEREHE A B A OE BRI ST o R

S = PE"
FHR 0.0004
20 R LA T 84.33 32.87
20 £ 29 7% 99.98 19.52
30 % 39 5% 98.51 19.80
40 ZE 49 5% 100.38 20.28
50 % 59 5% 112.97 18.13
60 % 69 5 112.00 13.94
AEf 116.00 30.54
BB ERER 0.1623
/N~ 18.5 97.41 21.53
FIANERFA 18.5 /N 24 100.30 19.15
KINEER 24 101.59 20.81
e 99.78 19.46
0.1947
[ 101.29 21.43
R 99.64 19.16
e 99.33 35.39
BEEE <0.0001
Elf=— R==tivA 97.97 20.10
-y 100.09 19.23
RE LB H B AT 112.76 19.50
AEE 98.56 23.33

LRI E T
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R 5 EREHEASME N CERBEES BTSSR (8D

S = PE"
TEmE <0.0022
=g EE
CEIEE ~ E6E) 107.06 28.10
thig E&
HIE | ASEE ) 104.63 18.38
JFEHE
(&L - sEHAN - HrlEHE 99.20 19.83
fifi)
e 108.00 17.10
TEFEER 0.2205
AE| 1 101.60 18.50
1% 34 100.49 20.10
3E54F 99.73 20.06
5% 10 4 97.98 19.77
10 DL E 101.65 20.10
g 116.00 15.56
T/ERFR] <0.0001
TE AR 106.68 19.11
[ E F P B I 100.41 19.41
& E R IE 97.53 19.59
T 98.97 19.90
AEE 95.94 19.35

AR TR T
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R 6 BREE A B T Bk B SR A A &t o

A Btk (%)
BINERZERY
FEEREE 36 3.00
AEE 192 15.99
BER 347 28.89
=N 545 45.38
EEEE 73 6.08
e 8 0.64
e CEEDIATR
IEEAREE 168 13.99
ANEE 427 35.55
RE 303 25.23
Eib=3 243 20.23
JEEERE 52 4.33
AEE 8 0.67
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® 1 EREEA R TR EE R st iR

S = PE"
FHR 0.5796
20 DA 22.33 6.35
20 % 29 5 22.38 5.73
30 % 39 5% 22.59 5.71
40 ZE 49 5% 22.56 5.48
50 % 59 5% 21.24 5.72
60 % 69 5 19.75 2.71
AEf 21.50 5.97
BB ERER 0.3573
/INFA 18.5 21.57 5.46
KRINERY 18.5 /NA 24 22.38 5.61
KINEER 24 22.32 6.01
AEF 22.82 5.58
) 0.7083
[ 22.32 5.57
R 22.45 5.72
AEF 21.33 6.81
BEEE 0.6260
BIEE1-E Ay 22.51 6.04
-y 22.45 5.57
RE LB A2 AL 21.70 5.72
AEE 22.11 5.49

LRI E T
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® 1 EBRKEE AR TREERES BRI ESEt iR (8D

S = PE"
TEmE 0.8623
=iEEE
(B ~ E6E) 22.22 6.03
e
T E L EaE ) 22.63 5.77
JEEHE
(&L - EHAD - HREE 22.37 5.65
fifi )
AEf 22.79 6.23
TEFEER 0.2878
AE14F 22.44 5.25
1% 34 21.95 5.74
3E5F 22.77 5.75
5% 10 4F 22.25 5.60
10 DL E 22.90 5.79
A5 17.50 7.78
T/ERFR] 0.2453
TE W B 21.66 5.48
[ E F P B I 22.18 6.09
& E R IE 22.97 4.40
It 22.57 5.69
AEE 22.76 5.28

LRI E T
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R 8 HRIREH A B AIS IR 5% BREH T /bt st iR

A Btk (%)
BN TAESTREE LSRR
ET WS 117 9.74
(EfE 347 28.89
W& 496 41.30
= 189 15.74
il = 48 4.00
Rg 4 0.33
BHR B ITEREIFHK 1%
Ve 109 9.08
(ERE 323 26.89
H& 490 40.80
= 223 18.57
il = 51 4.25
A5 5 0.42
BN TESREEREST
TS 148 12.32
(EfE 447 37.22
B 446 37.13
B 128 10.66
il = 26 2.16
Reg 6 0.50
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R 8 HERKEE A B ABIRES BERBEFEO otbm st ot (8D

A Btk (%)
TEGERRFEREEIRR I V8
ARG HEIZTERGH 39 3.25
(3% 194 16.15
(5 542 45.13
A 309 25.73
Y 114 9.49
e 3 0.25
B 3 X ERER— R TE
FLELEITR R
ARG HEIZTEIRGH 55 4.58
(4% 286 23.81
PR 475 39.55
A 259 21.57
HEE 123 10.24
e 3 0.25
éf’ﬁ Y E R ZIER S IRIEERE
A GHIZ TR H 74 6.16
(4% 411 34.22
Az 472 39.30
A 174 14.49
Y 66 5.50
e 4 0.33
FERHRRE S HHE D& H AR
TR (RIERE)
WAL HI%T4H 37 3.08
R 253 21.07
PEYiEA 496 41.30
A 323 26.89
HE 88 7.33
AEE 4 0.33
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R 9 EREH A B ARSI S BR B ESE T oTR

S = PE"
FHR 0.0080
20 DL 54.76 14.87
20 % 29 5% 47.39 18.73
30 & 39 5% 47.59 18.87
40 & 49 5% 45.15 19.84
50 % 59 5% 37.64 17.69
60 = 69 5% 33.48 11.60
AEf 45.54 21.10
BB ERER 0.1893
/N 18.5 45.35 20.21
FHAERA 18.5 /N 24 47.09 18.59
KINER 24 44.49 18.29
T 48.43 19.25
) 0.0267
[ 44.85 19.04
R 47.54 18.83
T 41.67 28.87
BEEE 0.4003
BIEE1-E Ay 46.79 18.57
e =2ITA 47.27 18.99
RE LB A2 AL 43.72 18.13
AEE 42.80 20.17

BRI T8 FESTAT (One-Way ANOVA)
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R 9 EREH A SSRGS BRI BIBAESE T oR (&)

S = PE"
TEmE 0.5922
=g EE
CEIELE ~ T1T) 42.26 15.56
thig E&
CEFELE « HEE) 46.85 20.31
JFEHE
(&L - sEHAN - HrlEHE 46.86 18.74
fifi)
Rt 44.39 22.44
TEFEER 0.3297
A% 1 44.15 16.18
1%E 34 46.70 19.50
3E5E 47.91 18.77
5% 10 & 47.86 18.69
10 DL E 46.00 19.92
A5 25.00 0.00
T/ERFR] 0.0086
TE W B 42.66 19.51
& & APt ek Tt 45.19 18.84
& E R IE 47.43 17.29
Tt 47.84 18.71
AEE 48.00 21.07

BRI T8 FESTAT (One-Way ANOVA)
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10 EPREEE A\ BRI AR 2 0 BrR R Gts T iR

SBIHYTE Beta {48 95% fEFHEE R PAE"
FIR
20 BELLR 7.17 -14.10~28.45 0.5088
20 % 29 5 - - -
30 % 39 5% 1.11 -1.70~3.92 0.4387
40 ZE 49 5% -0.12 -3.90~3.65 0.9490
50 % 59 5% -9.41 -16.49 ~ -2.33 0.0091
60 % 69 5 -11.05 -24.53 ~2.41 0.0091
ES |
[ - - -
FHE 1.03 -1.84~3.90 0.4806
T/ERFR]
Nt NS e - - -
EE{E@WE 0.57 -3.82~4.86 0.7943
& E T 2.19 -5.10~9.49 0.5555
Fm It 3.07 -0.58~6.73 0.0992

"Lt g A (Multiple Linear Regression Analysis )
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= 11 BREE A B TR DR E < S ITEEoiR

SBIHYTE PR 95% (S FRE ] P {g*

FIR

20 DL T NA NA 0.9909

20 &£ 29 1% 1.00 - -

30 & 39 1% 0.80 0.49~1.30 0.3772

40 Z 49 5% 0.65 0.32~1.32 0.2356

50 % 59 5% 0.54 0.16~1.82 0.3240

60 £ 69 3% NA NA 0.9857
TEFEER

AE] 14 1.00 -

1% 34 1.86 0.95~3.67 0.0697

3E54F 2.27 1.12~4.16 0.0222

5% 10 & 2.82 1.37~5.83 0.0049

10 DL E 3.08 1.34~7.08 0.0077
TERFHE

TEH AR 1.00 -

& E R R 1.39 0.70~2.78 0.3415

& E T 2.12 0.72~6.74 0.1630

Fm It 1.23 0.67~2.23 0.4960
BRERZRT]

FEAEEMAEENIER 1.00 . =

EEFEEEE 3.50 2.44~5.03 <0.0001

TEIRAYE o B TG EEEDARR ) FEFEAERIARRILER (2084
reference) K[EIEAEFEFEE 3 TFERZBIIII 0 RIFEAEBIAFENIZER (&
HE4H - reference) K[EIE/MHFEFEFEE -

*rr s AR (Logistic Regression Analysis )
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R 12 BEPREH A\ B TR 78 0B (R R 1y B AR M B o A

SBIHYTE Beta {48} 95% (S FRE ] P {g*

FIR

20 DL T -54.39 -91.85 ~-16.94 0.0044

20 % 29 5 - - -

30 % 39 5% -1.93 -4.66~0.80 0.1658

40 ZE 49 5% -2.45 -6.45~1.53 0.2281

50 % 59 5% 6.23 -1.87~14.35 0.1319

60 % 69 5 3.78 -9.79~17.35 0.5851
BEREE

B2y - - -

= IA 1.37 -1.35~4.10 0.3233

RE LB A2 AL 11.83 5.33~18.33 0.0004
K7

=g EE ) ] ]

BIFELE ~ F1F)

e =

CEFLE - 15E) 0.45 8.96~9.86 0.9251

JFEHE

(FEL- - GETHAD - HRGEHED) 1.60 10.74~7.53 0.7305
TAERFRY

TE WA B - - -

& Rk T -4.67 -9.29 ~ -0.43 0.0479

& E R IE -6.56 -14.39~1.26 0.1005

T -5.80 -9.72 ~-1.89 0.0036
BRERZRIT

FEEAREEAEEIZER - - -

EZPEEEE -7.35 -9.63 ~ -5.07 <0.0001

IFERZB SN BIEEARE B EELZER (2084 - reference) K [EE/FE
HEE -

P RS> AT (Multiple Linear Regression Analysis )
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BRT BEARRBNE - BRI FER

ATt BE R eI G A R B R e A AL Z e PREEE A\ B BRI
IREHE T(E N BTG IR - A 2hg g B EHESH > RE—ORF
—H—HE-OtHELA=T—HHEREEHE - AEIgaast 2227 - &2 12 H
20 H Ryl ABFFEEIREEOK 22 (X RR RSB A 8 ORf]) (25815 10% ) 81 65 fi
R IREE AR (WIR) - WSERATA MG E R R 1 -

% 13 Ky 81 (B A ~ AEAVERIREE N & > DUCRIEE Z JRE A\ B MG
PRepAALTE R BRI ST o TaE SR - IR E o EEE R SR FrA sl &S R
2 BRSE BRI TERNER 18.5 FI/NR 24 ) Tipl P EfESIRNE S - FTILAK
A RAVEEE - MEEREHE A BFREETIE 40 2 59 5t - TR EREMEIRE -
RFEfE 2 JREHE A BFE A TE 30 2 49 5F TUpkEL ERRISIREE - A TAEH I 5
TR A B2 B A 222 T - CRbl HIE I FE TR B o s - R LRny=2
A eI LIEA LIS - A28 A LHEUERE T8 - TIEBERE B0 H » e
R B BURFEE 2 IR\ RIS IR L - (£ PSR 2 R BOTH
A AT EE - AR ARG - R R SR TR R R B AT
HHBERFARREE 2SN BREE, - AREBEEAEREE -

% 14 [F 5 81 (e KR B~ REE 2B N BMGERT A EIEEZ
BRHEAUESET o TaER > (BRI - AR e\ | & 0F B — BRI
ZIEEHE N SHETTERRE - R ISR ATISA - RS REEE \ R LRI IRE A&
WA~ IBIIRRE ~ TEER - AP AREEEE - BRENS > MEERGEEA
BHEHREER - ZHESE > W 20 £ 30 pREEFSE s - SREERR  AEEE - T
RN ~ RO ~ RIGREAES ~ | 2EE ~ IRAREAEE ~ BOR ~ (8 002 %
TAEIESE R T8 S 57 BRI BB H A A R B A2 5 -

R 14 PR AALIEIE R T - e KR N SR THRBEER ~ rIeiNRE

(FEFRUAER ¢ 0.079ng/mL ¢ FIAGHA © 12.12ng/mL) BHEEI R 2 JREE AN B (B
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AR 1 0.150 ng/mL ; HTAGHR  14.75ng/mL) - ZFAEREATETER ERVEE SR (P E/IR
0.05) - RFRMFREEREE A SRR 2 JREH A B A REIIEIRGE - IEE A
5 b UG ~ TN ~ i E ) CRGiEE HRR SRR RIS Sy 0.025 ng/mL ~ 0.21 ng/mL ~ 0.11
ng/mL > SPE{E By 0.12 ng/mL » 5540 - (25 A ATEGEA . B/ URE 2 TR ~ TP PUBRMIR
A R e R A RS 4 f 60 - 230 ng/mL ~ 30 - 150 ng/mL - SEE5{E £ 45 — 190 ng/mL -
KGR IR REERE A B AR TP AR MR R (R IE B A\ R TR R IR - IR
T EG AR B R IR A MRS AE o m RS FA T E RS « 280 - AR 2 IEEEA
B PR AT RS AR TR IR H MU B AR e 38 A A8 0RE » (Rt - PR ~ U ER,
A AT RSBV A IR = 22 - SEDUET ERELR - (B RTHEE N SRR E
B\ B PR PRI RE BRI AT Z g E A B - [FR R IR AR R R
RPHERE - ABFEHIRIEREG - BIEER - Gt ot B e e sesst - Sl E
REEITIRISRHE R - ARIEE— P BT RARIE e ad L — B 245 -

RIHFEE R — A DLgE 5 S A BT R 2o Ar FE SR e e B s B ~ 489~ AR AR
F BB SR AAAEEZ R (% 15) - BothaE RS AT BE S R SRR
T FAVBIEARRAM: - HEEE R R AR R TR -

45



R B AfEREBIMGET R

L= iliipes {EE SR
AB % AB % AB %
FHe
20 R LA T 0 0.00 0 0.00 0 0.00
20 % 29 5% 0 0.00 0 0.00 15 23.08
30 & 39 5 1 5.88 0 0.00 27 41.54
40 49 5% 9 52.94 2 40.00 14 21.54
50 % 59 5 6 35.29 1 20.00 8 12.31
60 % 69 5% 1 5.88 2 40.00 0 0.00
N2 0 0.00 0 0.00 1 1.54
BREEEER
/NS 18.5 0 0.00 0 0.00 8 12.31
FAEFA 18.5 /N 24 9 52.94 5 100.00 36 55.38
FINERA 24 6 35.29 0 0.00 14 21.54
R 2 11.76 0 0.00 7 10.77
S
] 13 76.47 5 100.00 28 43.08
KIE 4 23.53 0 0.00 35 53.85
AEE 0 0.00 0 0.00 2 3.08
BERE
BIEZA-EA7 4 23.53 0 0.00 5 7.69
= 2ITA 6 35.29 3 60.00 42 64.62
== =1 1A 2 11.76 2 40.00 4 6.15
N2 5 29.41 0 0.00 14 21.54
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® BAEFBECHIMESE R (81

L= iliipes {EE SR
AB % AB % AB %
(7
=iEFE
CEIE(E ~ 15 1 5.88 2 40.00 3 4.62
thfgs 34
CERLE  RE) 3 17.65 2 40.00 6 9.23
IFEHE
(&L - BN - HERlEE 12 70.59 0 0.00 45 69.23
fifi)
A 1 5.88 1 20.00 11 16.92
TEFEE
RFE|1E 1 5.88 0 0.00 10 15.38
1E3FE 0 0.00 1 20.00 9 13.85
3E5LE 1 5.88 1 20.00 10 15.38
5% 10 & 0 0.00 0 0.00 11 16.92
10 £ | 15 88.24 3 60.00 24 36.92
PN 0 0.00 0 0.00 1 1.54
TAERERE
TE B B 5 29.41 4 80.00 50 76.92
& E R R 1 5.88 0 0.00 5 7.69
& ER T 0 0.00 0 0.00 0 0.00
Fm It 5 29.41 0 0.00 8 12.31
PN 6 35.29 1 20.00 2 3.08
BEEBERER
it 11 64.71 2 40.00 36 55.38
At 22 s 0 0.00 1 20.00 2 3.08
BN S 5 1 5.88 0 0.00 1 1.54
g E R RS 3 17.65 0 0.00 24 36.92
PN 2 11.76 2 40.00 2 3.08
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® BAEFBECHIESE R (82

FLEE FiiifE BB
AE % AB % ABL %

EEERRE

TEARHhHE 11 64.71 4 80.00 51 78.46

TR 5 29.41 1 20.00 14 21.54

R 1 5.88 0 0.00 0 0.00
EEHR

EHE N 0 0.00 0 0.00 36 55.38

20-30 K4S —HG HElE—

E N 0 0.00 1 20.00 5 7.69

20-30 K4S —HG HETAW

(ENZ 13 76.47 4 80.00 12 18.46

20-30 FHAESE PG HRA =

2 11.76 0 0.00 0 0.00

&/ NZ 2L E

0 LB SE—Re 0 HATH

B 0 0.00 0 0.00 5 7.69

0 LS —Re - HATH

A 2 11.76 0 0.00 7 10.77
= T HA R A i e e

SR/ AR F e 2 g 14 82.35 5 100.00 62 95.38

- HAFR R AR F e 2 2 0 0.00 0 0.00 1 1.54

e 3 17.65 0 0.00 2 3.08
= T RN

YA IR/ DIg 15 88.24 5 100.00 61 93.85

5 T ey Y P P 0 0.00 0 0.00 3 4.62

Aef 2 11.76 0 0.00 1 1.54
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® BAEFBECHIMEGE R (83D

A FitiRE BB
FHE BEE OESE BEE SEEE BEEE
(B UL T R 5y B 10447 2415 11020 30.73 103.05 18.48
TEIE SR8 2288 794 1920 876 2151  5.29
AR SRR 4433 2781 3000 2323 4077 1574
FBEEE (pg/mL) 8250 7559  66.74 5117 150.19  93.18

HEEFA (ng/mL) 1204 376 1241 529 1475 358
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R 14 FEEE L RS- AR SRR S O

FLIE At (R IR P
AE % PN %
FEf <0.0001
20 FELLT 0 0.00 0 0.00
20 % 29 5% 0 0.00 15 0.00
30 & 39 5 1 4.55 27 0.00
40 49 5% 11 50.00 14 40.00
50 % 59 5 7 31.82 8 20.00
60 % 69 5% 3 13.64 0 40.00
N2 0 0.00 1 0.00
BREEEER 0.2118
/NS 18.5 0 0.00 8 0.00
FAEFA 18.5 /N 24 14 63.64 36 100.00
FINERA 24 6 27.27 14 0.00
pN-ES 2 9.09 7 0.00
HEAH 0.0025
] 18 81.82 28 100.00
R 4 18.18 35 0.00
A5 0 0.00 2 0.00
BT 0.0510
BIEZA-EA7 4 18.18 5 0.00
BBy 9 40.91 42 60.00
REEEE AL 4 18.18 4 40.00
N2 5 22.73 14 0.00

“f ik E (Chi-Square Test)
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R A RfRE BIEGEt ot AR ERES st (1)

FLIE At (R IR P (5"
AE % PN %
T {EmkfE 0.1038
=g EE
CEIEAT ~ T4F) 3 13.64 3 40.00
thiEg EE
CEFLE « EEE) 5 22.73 6 40.00
IFEH
(&L - B - HREH 12 54.55 45 0.00
fifi)
AEE 2 9.09 11 20.00
TEFEE 0.0083
RE]1FE 1 455 10 0.00
1% 34 1 4,55 9 20.00
3E54 2 9.09 10 20.00
5% 10 4F 0 0.00 11 0.00
10 F£ 0L E 18 81.82 24 60.00
PN 0 0.00 1 0.00
TERFHE 0.1556
TEH AR 9 40.91 50 76.92
& E FPT e T 1 4.55 5 7.69
& E T 0 0.00
Fm It 5 22.73 8 12.31
e 7 31.82 2 3.08
BEEBERER 0.2484
it 13 59.09 36 55.38
H 5 22.73 2 3.08
AEE 4 18.18 2 3.08

“+ ik E (Chi-Square Test)
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R A RfRE BIEGEt ot AEERES st (8] 2)

FL A + e

R

% % % &
EEERRE 0.5072
TEARIE TS 15 68.18 51 78.46
“FRE 6 27.27 14 21.54
AEF 1 455 0 0.00
Ey=Lisl | <0.0001
CH N 0 0.00 36 55.38
20-30 A —He HAlA —
= (/N 20 90.91 5 7.69
30 FLAMRESE—ME - HRETH
RiE N 2 9.09 5 7.69
=i e HA AR F i 2k 0.5806
YHE IR/ DR A 2 EE 19 86.36 62 95.38
FHARR RINHR A e 2k 0 0.00 1 1.54
R 3 13.64 2 3.08
y iy L] 0.3241
YE SR/ DIE 20 90.91 61 93.85
A5 T M P P 0 0.00 3 4.62
R 2 9.09 1 1.54

£ ME (Chi-Square Test)
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R A RfRE BIEGEt ot AEERES st (83)

FL A + e R

Tl EEE  vaE s B
B 8 10577 2510 10305 1848  0.5846
TIERSGE RS 2205 807 2151 529  0.7179
E RIS B RSB 4107 2701 4077 1574  0.9483
PREA 2= (pg/mL) 78.91 69.99 150.19 93.18 0.0034
HEA (ng/mL) 1212 401 1475 358  0.0083

TRRGE

53



R 15 BfEBE ESITERIR

SBIHYTE PR 95% (S FRE ] PAE"

FIR

20 £ 29 1% 1.00 -

30 & 39 5 2.31 0.23-22.61 0.4692

40 F 49 5 1.71 0.12-23.78 0.6895

50 % 59 5 2.29 0.11-47.08 0.5895

60 % 69 5% NA NA 0.9804
S

] 1.00 -

] 1.52 0.30-7.65 0.6106
TEFEER

Rz 14 1.00 .

1% 34 0.76 0.09-7.65 0.8026

3E5E 0.64 0.07-5.92 0.6971

5% 10 & 0.37 0.03-4.20 0.4260

10 DL E 0.16 0.02-1.39 0.0980
Gy =Lisl |

CH N 1.00 -

20-30 A —He > HATE —

= (2 3.06 0.38-24.63 0.2923

30 FLAMRAESE G - HATA

eyt 12.00 0.37-385.71 0.1603
BB (pg/mL) 0.99 0.98-1.009 0.5762
TR (ng/mL) 1.10 0.83-1.44 0.4920

"SR g AT (Logistic Regression Analysis )
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F=R1 BEIE - MR A BCY hIEEE S ZAHRR

TR BHRRETE A BRI - e 2 SR A A S s Hose 2 ARRM: T - A
R ER A EER 2 HENRmE B EgEENEEHRE —-OAF—H—HZE—0O
NEF A=+ AR SRR RGER N B4R - BRI B DB
FERALRE ANE > K EERER (R 16) - RE—ORFH—ORFEE 8 AR EHM
FEFRALRE NBoT I Fy 2.75 B2 3.30 » F BRI SR ALRE B 53 7 Ky 27.54 B 27.10

AT IR B Sy AT A AR B R AR B B e i B ST T s W 4R s T R [74]
EREI—O VU2 M S Bl [ A B AL IR e MR fyfo 8 A1 1.32 A B 20.72
A 5 R 8 AT 0.87 B 14.55 A ({55 2000 4FtH FLfEste A [k feE:
NOZFEAEEE) - 54 REI—ORFLMER BRI 2R & hETEA
[11.92 81 19.85 A 5 fF#eFE(LA 1y 1.28 81 13.75 A (ffiF] 2000 4t SR A 1%y
B NOZ ) - WHEL B SRR RE A B BT - il 2 SR ARt
FHAER (RE—ORFE—ONE » FFE 1 27.10 2 27.54 5 fifif © 2.75 £ 3.30) SNE
B EREIAE - EZRIDEEE AR (RE—OWFEE—ORSF » 76 1 198 &
20.72 5 i 1 1.32 2 1.92) - IEFSIH RIS A\ DL 2 RIECRERHE 2o g A\ 85
ARFRERTRRERT SIRTZT45 FEURALAE SIR £y 1.28> 95% (SHEIE T fs 1.19 % 1.37-
Hififes SIR 5 1.36 » 95%(SHEIET B 1.13 & 1.62 » HIREE S A —HRIERE6] - S Es e K
7 NFE D 2 RIERERIE P B A\ BEA LS - BRI E ARSI R E ARG
A BRAIAE HET T o0 - ISR AT SR S B A M A 5 PR RE T S e i e b PR B = A )
TR R B 20 M [25] - VK &S 22 42 842 & Gunnarsdottir B2 Rafnsson Fi7: 7588 A &
VFEIE SR - IRZEAS A SR BRE T A\ B AT BEERY 3R R 2 LR 3R g
E A IR IR AR 75] © RItL - ARBHSE SEER BRI N SN BT AE R —EL -
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= 16 KB A RRRRILE « FiE 2 RO ABEEt#=

i AR ERREAR MR BERIAEAR  EX

105 145,229 4 2.75 40 27.54
106 151,302 5 3.30 41 27.10

FHEAORMEAR
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FEUUET EEREE A BRRIE - MR FRGER
— ~ [ FUEr A sH ARG
(—) FIETAVTHR
TSR A A AR R S B L P R AL = FHI (prevention) ~ FREHARHI
(early detection )~ F-Hz2 7 early diagnosis )~ J& % ( treatment )~ {8 {( rehabilitation )

77 ER g F1EE R (palliative care) [76] -

1 A SR E TR LR R N T AR - Gl EEE & - )
HERRECE - mEBEE AT o AR RIEREERAT - RARR
RERF(RAEAY AR -

2. FHI - sEANAE S TN AL i b N T m] R (R R FL Y JE b - (HAE SRR
TEZHRIRIA ~ UL ABIZ BRI AR - NIL > BB RIS
BEE AR TG SR AR AR A O - FISRE S LU TN RIS
(1) ¥AEREENET R - SR IR BRI L oy FEHA R

EALEBGRHE - IR 2l B a3 -
(2) SHEREY BT R Eite (screening) > DA 2R S 86 A B i
MHEAETREL -

3. FHIRE - FHHE KR th A E E AR R > R AR A S
FER AR - B AVA R E R Wl ak - 2 E s A
DU AL EAE P HA e IR EL GBS 10 A B FLEAYERE ~ TR BLIEER - 7L
FE R E AT A LB XOthite (mammography screening) ~ FL55H ¥
f# 25 ( breast self examination, BSE )~ E& R #.FE a7 ( Clinical Breast Examination,
CBE) FF—fd -

(=) Wl TAMTH SR
TH FUE A 4H 45 28 B A 50k oo A 5 ( tobacco )~ B2 53544 environmental pollution )

Bk I5 20 Y& (occupational carcinogens ) &8z Ay THII e 157 EE 2LV TR E 5 -
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1 FAE 2 FUEFLYA 600 &R T EMIEREE BLEA B - 2
ISR E P K AT R a1 - PAEESZ P EA 7000 ZFE(LERY)
H o Hpz/ 250 fE(LEEYE A ER 0 i 50 g HEEE - TitE
BEATREER T EERR 2 — » 1 —FF% (second-hand smoke ) EAFRIFHAEL
J# 7% ( environmental tobacco smoke ) 5 ¢ it 4256 & B g Bk 74 5k A ( non-smoking
adults ) & B fifife A S AHRBAME -

2. EBRIRSY: SAEURYIERZER - KB BE RN ERY MRS T SRR [
R R E 38 A2 R BLOE T - A2 RIS (outdoor air pollution ) #EF#H £y
NE—4EREY) - BRI ZE(ET > 2012 2 BREHME RITAEEL 320 A
FSET (premature death ) - Hr &8 200,000 BIRHEESE TG - 559ME
A 400 &5 A PRISE FH SRS AR B A Y 2 N 22 05 4% (indoor air pollution )
MAEGBFIET - HHy 6%3E i » R R RRF e -

3. WEEEURY) - BUSERIE Y 40 ZAEEER] (agent) -~ JEEY) (mixture) Bz
Fa¥RI (exposure circumstance ) ¥ NHEAEUEN: - BIRNBCESIEY) - BEE
Mo e S AR E M AR GREE - WRIERE S R A EER R
A REtb— AR S 152 - ARDEBERE > BEESUEY R i A4

(ashestos ) mtEaffifE - fjEZ¥EE (mesothelioma) FHARARYIASREH (% -
VN SR E

AW FEEEER G T = EIRRE T BRSBTS 4R - PRI LIS
BEHS  DUREEEAARER - ARSI N B REILRE - Bl 2 FEr SR
B T PR FUE R ARGV TR SRERG S - S T A - T LEEE Sy, - T
TEIGRE ) =7 HAEEE - G ER TR (RERE (Rl 20 BAAITHY
ERPREEEE A B ) AR LIERES] ~ Seai 55 o3 8 - sy EER DT ~ dwdt LIE
EEBI > DAY BR R 7 8 - 5551 HBIER A &S R AT A B AGERL A B 2 T T
TEEERT , ~ TT/EEEDT, ~ THEIRGYE , —EHMEEAESETE LBEE RN -
F o PRIRAEALIE R A S/ E R B ERVERREE T B 2 FEIR B e 2 R
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HEREABGERR - (ARSI TF SR RE RN SRR RIS ER R e {5155
—ERAE - NI TR AER A B OE R | - T SHEREC R b R E
BT~ UM T LR RILE G ) RERRERE N BRI - i 2
THPTEIR -

SEFRT R RS A S OB R - IR EC A Eac e - W R R
BFRNTREESNHE (V0 —ZE=(#H ) R AR K S H R ISR ST -
AT RERFHRINEIN TAEN AR PR > i e ~ TIRIThREDARERS THL - K
B e - HEMEEO OB IHES - 5550 SGHEHERRIRE IR B i RE
NBEFRSREHETT - BIAOAREE - B ~ 3B ERA - BRSO S B FE A
-

CE AR BEREARGEE AT © MR A AE AL L R Orbe B B o et &k
#gn (RE—OtHE+—HAZTARH) > —OtFELH EREFERERRE BN
PREERE RIS 7B Z S H 2 H PSR RS20 7.5  EEE b
9.4~ HlE &P 7.8~ SRV Fy 8.1[16] > 2= Y SKEII 127% ( Federal regulation 42CFR
482.23) HUEHTRENREE - AN FERPIRUE A FFEREL - BB FHIREmREE 11 2
TR P HUREN L 1:6 A% - LHAh  AHETPBAT IR H A LGEREE 1.7 B EERY T R
bae R L ) AR - RENYE LSBT Ry Z= ] -

S 2 R D T OEIFRIEE ] « 9555 0 F RSB BIR SH 5 H B LR EHY
PR T i — 2 45 S (HEEEL AT JE ~ RN RUE R B R L 38 A4 RAY_ETTHY
BEEMRAME B ERI[T7] » FREE HACY AL 22 48 T OrEgao R s ) B > &
HABSH PRI EASEE 72 /N - ERRESESHEE -

AWFERRIERE D 13 T R PREEEE A B0 O BRIEF R T2 ) ~ T B aER
PREEH AT ~ "R EE RIS TR LG, ST HERREE A B T IF
BET 7 ~ AR B B REAH B A LI e B TR ATRET 04 > DAFIA TR B B
¥ R Efe 2 B REEHE A\ SIS - fivle Z ERRTAITHIOR - SR AR T
-
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AWTFEZWTFERFIL T -

R AESEEUIEIWAN OREE I EE e

- AFEE R R T B e T s T FR D T AR AT FE T RE M =T
ENERE S i

» AR RTINS AT S B ] 2 T S BE EEIMEREAE RS ) - HATMARZ
MG RAVH S m LV (R — Db seaP bt -
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BLE WREREER

F—H &om

R B Y T IR SRS MR 38.97% %R TEaEeHE )

49.88% o T AR ) 0 B T BRSO HEE - BBEUCARE ) FEA 52.87%
ToR TSR ) ~ 3855% TR TR ) o EEAE] 10%HEEREE A RELE
WYL B R R R TR B TR R -

s R (20 2 69 5F) ERPREHE A BB EERE (20 BREAT) EHAREHIE

NIRRT » B EE (H e L) ~ SfE+E (BIE(E - £E) KIE
AR R A RS A E OB Ry -

 EERGEEL A BN T R EDRZ ) ) MIREA 45.38%HYFR T [RIE - 6.08%FR

IEEEE L o AF] 20%HEEREHE A B L EFEFOR T AFE L B TIEE AR
B - BEREEHANBA 24.56%% 7 T e REELIANR ) MRS T EE ) BT IRE
[FE L > 49.54%FoR T AEE ) K TIFEAREE ) - Hit > 2EEREE SN " T
{ERRT]  RyEE RS A s T T EIRGLE ) ARG (BRI B HE R
P

» R PREEEE A B 55y U8 TS AR ST - et 20 LU MHYERPREEHE A\ BAE S ARG

J& TP S5 oy R AR EEEAE IS B0 > LR R dm LA BRI A 8
FESAE TR R A o o5 o B sy

RS E A B TR TROR s TIEFE &R - S8 BRI - FEIR A B -
+ FEE R A B PR TR BRI RO 2 g B - (UREEEER

RS\ BB R R 2 TRE A B A ECERTIHRALE -

- ERPREEHE N BRI IR AL 2 NBrS i 2B MR LR - Bl R A0

N &
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INDIVIDUAL MENTAL WELLBEING (MWB)

Section |

In general, how have you been feeling,
thinking and behaving over the past 2
weeks?

| am optimistic about the future.(RI)
| am spiritual. (EI)
| am able to accept myself. (SE)

| am able to accept reality. (El)

U

| am able to cope with life’s challenges. (RI)

| am calm. (El)
| am content. (EI)

| am able to make friends. (SI)

© & N>

| have the strong support of my family and
friends. (SI)

10. | believe that life is a continued
development of myself. (SE)

1.
12
13.
14.

| am able to offer help to others. (Sl)
| am appreciative of life. (El)
| appreciate my own self-worth. (SE)

| am happy. (El)

15. | am able to think clearly. (CE)

16. | am able to make good decisions. (CE)

PSYCHOSOCIAL HEALTH OUTCOMES (PHO)

In general, how often have you been bothered
by any of the following problems over the past
2 weeks?

17. I'have little interest or pleasure in doing
things.

18. I have been feeling down, depressed, or
hopeless.

Strongly
Disagree
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
Not at all
1
1

Page 1
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Mildly

Disagree

N N S

~ Bk s

>~

N N I

Several days

EVALUATING RESILIENCE AND STRESS IN EMPLOYMENT

Neither Mildly
A:;ere Agree
Disagree
5 6
5 6
5 6
5 6
5 6
5 6
5 6
5 6
5 6
5 6
5 6
5 6
5 6
5 6
5 6
5 6

More than half the days

~N N~~~

~ ~ ~ =~

-~

~N N N~~~

Strongly
Agree
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
Nearly every day
4
4
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EVALUATING RESILIENCE AND STRESS IN EMPLOYMENT

Section Il

Not Strongly Disagree Neither Agree Strongly
Applicable Disagree Agree Nor Agree
Disagree

PSYCHOSOCIAL RISK FACTORS (PRF)

Job demands: Aspects of the job that create qualitative or quantitative load to employees

Emotional demands: level of emotional effort required to perform job Reference
19. My work is emotionally demanding. 0 1 2 3 4 5 AWB (JCQ)
Role Conflict: lack of compatibility of expectations within a person’s job role

20. In my work, | experience contradictory 0 1 2 3 4 5 COPSOQ
demands.

Work load and work pace demands: quantity of work and time constraints of the job

21.  |feel that my workload is too heavy. 0 1 2 3 4 5 iWH

22. I have so much work to do that | am 0 1 2 3 4 5 iWH
unable to do a good job.

23, Isiill feel tired from the previous work 0 1 2 3 4 5 AWB
day / shift even as | start the next one. (OFERS)

Job control: Aspects of the job that allow control over own work performance

Role clarity: clarity of expectations within a person’s job role

24, 1know exactly what is expected of me at 0 1 2 3 4 5 COoPsSOQ
work.

Skill Discretion: ability to use and determine level of skills and creativity required in the job

25. | can use my skills and expertise in my 0 1 2 3 4 5 COPsSOQ
job.

Resource availability: people, materials, and equipment that the worker can use/approach

26. | have enough information to gst my job 0 1 2 3 4 5 iWH
dane.

27.  lreceive enough help and equipment to 0 1 2 3 4 5 iWH
get my job done.

Meaning of work: importance relating to the purpose of the job

28. My work is meaningful. 0 1 2 3 4 5 COPSOQ
29. My work is important. 0 1 2 3 4 5 COPSOQ
30.  1feel motivated and involved in my 0 1 2 3 4 5 COPSOQ
work.
Page 2
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EVALUATING RESILIENCE AND STRESS IN EMPLOYMENT

Social Support: Relationships with supervisors and co-workers that provide socio-emotional
support. This includes interpersonal hostility as a reflection of social deficit, e.g. workplace

harassment (Q63).

Supervisor Support: social support by immediate supervisor at work

31. I receive support and guidance from my 0 1 2 3 4 5
immediate supervisor.

32. My immediate supervisor is concerned 0 1 2 3 4 5
about the welfare of his or her staff.

33. My immediate supervisor is successful 0 1 2 3 4 5
in getting people to work together.

34, | am treated with respect by my 0 1 2 3 4 5

immediate supervisor.

35. My immediate supervisor talks with me 0 1 2 3 4 5
about how well | carry out my work.

Co-Worker Support: social support by co-workers at work

36. | receive support and help from my co- 0 1 2 3 4 5
workers.

37. | am treated with respect by my co- 0 1 2 3 4 5
workers.

38. There is a good relationship between 0 1 2 3 4 5

me and my co-workers.

Organisational culture: Common values in the workplace and commitment to the organisation

Trust: trust in management (vertical) and mutual trust between employees (horizontal); in general,
the extent to which one is willing to ascribe good intentions to and have confidence in the words
and actions of other people.

Organisational justice: fair processes, equal say, and expected equality in the workplace

39. | feel that rewards for my effort are given 0 1 2 3 4 5
in a fair way.

Commitment to the workplace: feeling proud to be an employee of the company

40. | feel this company treats its employees 0 1 2 3 4 5
well.
41. | think this company considers 0 1 2 3 4 5

employee welfare much more important
than operations / sales and profits.

Organisational Change: changes in organisational policies, structure, procedures and processes,
that may have negative impacts if not communicated effectively

42. My company manages changes in 0 1 2 3 4 5
policies / structures / processes well.

Job development: Promotion, pay, recognition of work performance, job insecurity

Job rewards: benefits of work in terms of money, status, and self-esteem

43, | am satisfied with the amount of pay 0 1 2 3 4 5
and benefits | receive.
44, | find the opportunities for promotion 0 1 2 3 4 5
Page 3
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within the company are good.

45. | receive the respect and prestige | 0 1 2 3 4 5 AWSB (ERI)
deserve at work.

PSYCHOSOCIAL HEALTH OUTCOMES (PHO)

Job Satisfaction: A pleasurable or positive emotional state resulting from the appraisal of one’s job
or job experiences

46.  Overall, | am satisfied with my job. 0 1 2 3 4 5 New
Company Satisfaction: How happy a worker is with the company he/she is working in

47, Overall, | am satisfied with my company. 0 1 2 3 4 5 New

iWorkHealth Stress (Emotional Health)

Section llI
Have you been bothered by any of the Strongly Disagree Neither Agree Nor Agree Strongly
following problems over the past 4 weeks? Disagree Disagree Agree
48. | am constantly under stress. 1 2 3 4 5
49. | have the feeling that | can seldom do 1 2 3 4 5
anything right.
50. | 'have poor appetite. 1 2 3 4 5
51. | have difficulty in getting to sleep at night. 1 2 3 4 5
52. | getirritated over small things. 1 2 3 4 5
53. | often feel tired and lack energy. 1 2 3 4 5
54. | often feel | am useless. 1 2 3 4 5
55. | am unable to stop thinking about work 1 2 3 4 5

problems or the workday's events.

Work Stress: The response people have when presented with work demands and pressures that are not
matched to their knowledge and abilities and which challenge their ability to cope.

Copenhagen Burnout Inventory (CBI)

Have you been bothered by any of the ToA ToA Somewhat ~ToA To A
following prohlems over the |gast 4 weeks? Very Low Degree Low Degree High Degree Very High Degree
56. My work is emationally exhausting. 1 2 3 4 5
57.  Ifeel burnt out because of my work. 1 2 3 4 5
58. My work frustrates me. 1 2 3 4 5
Have you been bothered by any of the Never/ Rarely Sometimes Often Always
following problems over the past 4 weeks? Almost Never
59. | feel worn out at the end of the working day. 1 2 3 4 5
60. | am exhausted in the moming at the 1 2 3 4 5
thought of another day at work.
Page 4
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61. |feel that every working hour is tiring for me. 1 2 3 4 5

62. | have enough energy for family and friends 1 2 3 4 5
during leisure time. [reverse-code]

Work Burnout: defined as the degree of physical and psychological fatigue and exhaustion that is perceived by
the person as related to his/her own work.
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PSYCHOSOCIAL RISK FACTORS (PRF)

Section V

For this section, please indicate a tick “\" in the checkbox that applies to you.

Workplace Harassment

Question 63 is on workplace harassment and refers to incidents in the course of your work that have caused you
harassment, alarm, or distress.

Workplace harassment can be carried out by co-workers at any level of the organisation, and from external
parties e.g. contractors, customers, patients. It can occur through different modes of communications, such as by
email, text messaging or social media.

63. Have you faced any of the following types of workplace harassment in your current company over the past 1 year?

(a) Physical violence 1 [ Yes 2 [INo
If yes, how was the harasser(s) related to you? (You may choose more than one option.)
1. O Supervisor and above
2. O Subordinate
3. O Colleague
4 O Contractor / Customer / Patient
5. O Others, please specify:
(b)  Threats of violence 1 [ Yes 2 ONo

If yes, how was the harasser(s) related to you? (You may choose more than one option.)

1. O Supervisor and above
2. O Subordinate
3. O  Colleague
4 O Contractor / Customer / Patient
5. O Others, please specify:
(c) Verbal abuse 1 [ Yes 2 [JNo

If yes, how was the harasser(s) related to you? (You may choose more than one option.)
Supervisor and above

Subordinate

Colleague

Contractor / Customer / Patient

OoOoood

Qthers, please specify:
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Have you faced any of the following types of workplace harassment in your current company over the past 1 year?
(d) Bullying 1 [ VYes 2 [ No

If yes, how was the harasser(s) related to you? (You may choose more than one option.)

1. O Supervisor and above

2. O Subordinate

3. O Collsague

4. O Contractor / Customer / Patient
5. 0 Qthers, please specify:

(e) Stalking 1 [ Yes 2 JNo
If yes, how was the harasser(s) related to you? (You may choose more than one option.)
1. O Supervisor and above
2. O Subordinate
3. O Colleague
4 O Contractor / Customer / Patient

5. 0 Others, please specify:

(f)  Sexual harassment 1 [ Yes 2 [ No
If yes, how was the harasser(s) related to you? (You may choose more than one option.)
1. O Supervisor and above
2. O Subordinate
3. 0 Colleague
4. O Contractor / Customer / Patient
5 0O Others, please specify:

PSYCHOSOCIAL SAFETY CLIMATE (PSC)

Psychosocial Safety Climate: An organisation’s priority for the protection of employees’ safety, health and
psychological wellbeing that are largely reflected through management commitment, enacted organisational
policies, practices and procedures.

Section VI
How is your current company’s IDon’t Know Strongly Disagree Neither Agree Strongly
management of employees’ mental Disagree 'B“i:':';r:‘: Agree
wellbeing, safety and health?
Psychosocial Leadership (PSC_LEAD) Reference

Management commitment: refers to senior management commitment and involvement in relation
to stress prevention practices

64. Senior management acts quickly to 3 1 2 3 4 5 AWB
correct problems / issues that affect
employees’ mental wellbeing.

65. Senior management shows support for 3 1 2 3 4 5 AWB
stress prevention through involvement
and commitment.
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Management priority: refers to employee perceptions of how management values employee
psychological health and safety in comparison to productivity goals

66. Senior management clearly considers 3 1 2 3 4 5 AWB
employees’ mental wellbeing as one of
the company’s priorities.

67. Senior management considers 3 1 2 3 4 5 AWB
employees’ mental wellbeing to be
important for work productivity.

Management of Total Wellbeing, Safety and Health (PSC_TWSH)

Management of psychosocial wellbeing

68.  Overall, my company manages the 3 1 2 3 4 5 New
work-related stress of employees well.

69.  Overall, my company manages the 3 1 2 3 4 5 New
issue of workplace harassment well.

Management of safety

70.  Overall, my company manages the 3 1 2 3 4 5 New
safety of employees well.

Management of health

71.  Overall, my company manages the 3 1 2 3 4 5 New

health of employees well.
Section VII: Demographics

For this section, please indicate a tick ‘\’ in the checkbox that applies to you.

72.  Management (supervisory) role
1. [ Senior management

2. [ Middle management
3. [J Non-management staff

73. Years of service in current company
1. [ Lessthan 1year

] 1 year to less than 3 years
[ 3 years to less than 5 years
[]5 years to less than 10 years

L

] 10 years and more

74. Employment type
1. [ Permanent full-time

[] Permanent part-time
[ Fixed-term contract
[ Temporary

[ Post-retirement

[[] Others, please specify:

@ o RN
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75. Working hours
1. [] Regular office hours

[ Permanent morning or afternoon shift
[ Permanent night shift
[] Rotating shift hours
[ Others, please specify:

A e

76. In a typical working week, how many hours do you work?
(a) Official working hours in 1 week (e.9. 8 hours x 5 working days = 40) — Please specify:

(b) Overtime working hours in 1 week (e.g. 1 hour x 5 working days = 5) — Please specify:
(c) Are you paid for working overtime? 1 [ Yes 2 CINo

77. Over the past 1 year, how many working days did you miss (MC or otherwise) because of the following problems? If none, please
indicate zero.

(a) Physical health — Please spscify:
(b) Mental health — Please specify:

78. Over the past 1 year, how many times have you been injured due to an accident(s) at work that has resulted in hospitalisation for at
least 24 hours or MC for more than 3 days (whether consecutive or not)? If none, please indicate zero.

(a) Please specify:

79. Did you have to take care of an elderly / young child / disabled family member during the past 12 months?

1 [JYes 2 [JNo

80. Overall, how would you rate your physical health?

[ Poor

[ Fair

[ Good

[ Very Good
[ Excellent

o R wNn =

81. Age
[ Below 20 years

[120 to 29 years
[[130 to 39 years
[[140 to 49 years
[1 50 to 59 years
[ 60 to 69 years
] 70 years and above

I e o

82. Gender
1. [ Male
2. [ Female
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83. Race

W N

84. Nationality
1.

o N kW N

EVALUATING RESILIENCE AND STRESS IN EMPLOYMENT

[ Chinese

[ Malay

[ Indian

[ Others, please specify:

[ Singaporean
[] Singapore Permanent Resident (PR)
] Malaysian

[ Philippines

[ Indian

] Myanmar

[ People’s Republic of China

[] Others, please specify:

85. Marital Status

1.
2.
3.
4.

[ Single

] Married

[ Divorced or Separated
[ Widowed

86. Highest Educational Qualification

1.

N o g ke W N

[ Primary Education / PSLE & Below

[ Secondary education / ‘N’ or ‘O’ Levels
[] Pre-tertiary education / ‘A’ Levels

[ Diploma

[] Bachelor's Degree

[1 Masters or PhD

[ Others, please specify:

THANK YOU
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Version 1 Last updated 18 January 2017

ab213978
Melatonin ELISA kit

FR SRR I S A R P I P TR

For the guantitative defermination of Melatonin in human, mouse,

rat serum and plasma and other sample types.

This product is for research use only and is not intended for
diagnostic use.

Copyright @ 2017 Abcam. All rights reserved
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2. Protocol Summary

Add Standards and Samples to wells

4

Add Melatonin Antibody and Tracer

&

Incubate (RT)

&

Wash plate

&

Add Melatonin Conjugate

&

Incubate (RT)

&

Wash p

ate

=

Add TMB Substrate

&

Incubate (RT)

&

Add Stop Solution

d

Read plate at 450 nm

ab213978 Melatonin ELISA kit
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13. Assay Procedure

Equilibrate all materials and prepared reagents to room
temperature prior to use.

It is recommended to assay all standards, controls and samples in
duplicate.

13.1 Add 100 pL of the 1X Stabilizer to the BO (0 ng/mL standard)
wells and 150 yL to the NSB wells.

13.2 Add 100 pl of standards #1 through #5 into the appropriate
wells.

13.3 Add 100 plL of the samples into the appropriate wells.

13.4 Add 350 L of the 1X melatonin tracer to all wells except for the
blank.

13.5 Add 50 plL of the 1X melatonin anfibody to all wells except for
the NSB and blank.

13.6 Seal with plate sealer and incubate at room temperature (RT)
on a plate shaker for 1 hour at ~500 rpm*.

13.7 Empty the contents of the wells and wash by adding full well
volume, ~ 400 L, of wash solution. Repeat the wash 2 more
times for a total of 3 washes. After the final wash, empty or
aspirate the wells and firmly tap the plate on a lint free paper
towel to remove any remaining wash buffer.

13.8 Add 200 plL of the melatonin conjugate solution to each well
except the blank.

13.9 Seal the plate and incubate at room temperature on a plate
shaker for 30 minutes at ~500 rom*.

13.10 Wash as above (Step 13.7).

13.11 Add 200 pL of TMB substrate solution into each well. Seal the
plate and incubate for 30 minutes at RT on a plate shaker at
~500 rpm*™,

13.12 Add 350 pl of the stop solution into each well.

13.13 After zeroing the plate reader against the blank, read optical
density at 450 nm. If the plate reader is not capable of
adjusting for the blank, manually subtract the mean OD of the
substrate blank from all readings.

* The optimal speed for each shaker will vary. The actual
speed of the plate shaker should be such that the liquid in the

plate wells mixes thoroughly, but does not splash out of the
well.

ab213978 Melatonin ELISA kit 15
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14.Cdalculations

The concentration of melatonin can be calculated as follows:

14.1 Calculate the average net OD for each standard and sample
by subtracting the average NSB OD from the average OD for
each standard and sample.

Average Net OD = Average OD - Average NSB OD

14.2 Using data analysis software, plot the Average Net OD for
each standard versus histamine concentration in each
standard. We recommend that the data be handled by a
software package utilizing a 4 parameter logistic (4PL) curve
fitting program.

Samples with concentrations outside of the standard curve
range will need to be reanalyzed using alternative dilution.

ab213978 Melatonin ELISA kit 16
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15.Typical data

Typical standard curve — Data provided for demonstration purposes

only. A new standard curve must be generated for each assay

performed.
Optical Density Melatonin

Sample (450nm) (na/mL) %B/Bo
NSB 0.070 n/a
Bo 1.450 0 100.00
S1 0.112 50.0 7.70
S2 0.402 10.0 27.75
S3 0.956 2.00 65.97
S4 1.305 0.40 89.99
S5 1.421 0.08 98.11
16
1.4

£ 12

£

2

2 1

§ 0.8

1+

€ 06

o

2 0.4

3o
0.2

0
0.01 0.1 1 10 100

Figure 1. Melatonin ELISA Kit (ab213978) Standard Curve

Melatonin Concentration (ng/mL)

ab213978 Melatonin ELISA kit
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Saliva Sample Data

The data presented below is from a single individual, collected using
the protocol above, and assayed using the Enzo Melafonin ELISA.
The resulting data was graphed and fit to a 4 parameter curve. The
amounts present at each time point were extrapolated, adjusted for
dilution and plotted versus time. The amount of melatonin can vary
greatly among individuals, and this is one example that
demonstrates how changes over fime can be measured using this
ELISA. This data should not be interpreted as a typical salivary
melatonin level, as many environmental, dietary, and personal
factors will affect the level measured.

This experiment shows the normal rise and fall of melatonin levels
during the course of the day, and this kit's ability to measure the
biological relevant amounts.

0.25 1
0.2 1
0.15 -

0.1 »

0.05

o N ||

Melatonin cone. ng/mL

12:00 PM 8:00 PM 4:00 PM 8:00 AM

Collection Time

Figure 2. Melatonin ELISA Kit (ab213978) Time Course for Melatonin
Levels in Saliva.

ab213978 Melatonin ELISA kit 18
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Version 4 Last updated 20 July 2018

ab 108665
Cortisol ELISA Kit

B B P 2T S e U I o3 AR

A competitive immunoenzymatic assay for the quantitative
measurement of Cortisol in serum and plasma.

This product is for research use only and is not intended for diagnostic
use.

Copyright © 2017 Abcam. All rights reserved
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2. Protocol Summary

Prepare all reagents, samples, controls and standards as instructed.

Add samples, standards and controls to wells used.

i

Add prepared labeled HRP-Conjugate to each well. Incubate at 37°C.

4

After washing, add TMB substrate solution fo each well. Incubate at
room temperature.

Add Stop Solution to each well. Read immediately.

ab108665 Cortisol ELISA Kit
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12. Assay Procedure

- Equilibrate all matericls and prepared reagents to room
temperature prior to use.

- Please read the test protocol carefully before performing the assay.
Result reliability depends on strict adherence to the test protocol as
described.

- If performing the test on ELISA automatic systems we recommend
increasing the washing steps from three to five and the volume of
washing solution from 300 pL to 350 L to avoid washing effects.

- Assay all standards, controls and samples in duplicate.

12.1

12.2

12.3

12.4
12.5
12.6

Prepare all reagents, working standards, and samples as directed
in the previous sections.

Remove excess microplate strips from the plate frame, return
them to the foil pouch containing the desiccant pack, reseal and
return fo 4°C storage.

Add 20 uL standard, control or sample into their respective wells.
Add 200 uL Cortisol-HRP Conjugate to each well. Leave a blank
well for substrate blank.

Cover wells with the foil supplied in the kit.
Incubate for 1 hour at 37°C.

When incubatfion has been completed, remove the folil, aspirate
the content of the wells and wash each well three times with 300
UL diluted washing solution. Avoid overflows from the reaction
wells. The soak fime between each wash cycle should be > 5
seconds. At the end carefully remove remaining fluid by tapping
strips on tissue paper prior to the next step.

ANote: Washing is crifical, insufficient washing results in poor precision
and falsely elevated absorbance values.

12.7
12.8
12.9

Add 100 uL TMB Substrate Solution into all wells.

Incubate for exactly 15 minutes at room temperature in the dark.
Add 100 pL Stop Solution into all wells in the same order and at
the same rate as for the TMB Substrate Solution. Shake the
microplate gently. Any blue color developed during the
incubation turns info yellow.

12.10 Measure the absorbance of the sample at 450 nm within 5

minutes of additicn of the Stop Solution.

ab 108665 Cortisol ELISA Kit
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13.Calculations
Calculate the mean absorbance for each point of the standard curve
and each sample. Plot the mean value of absorbance of the

standards against concentration. Draw the best-fit curve through the
plotted points. (e. g.: Four-Parameter Logistic).

Interpolate the values of the samples on the standard curve to obtain
the corresponding values of the concentrations expressed in ng/mL.

ap108665 Cortisol ELISA Kit
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15.Typical Sample Values

REFERENCE VALUES -
Human serum or plasma Cortisol reference values:

Normal Patient Between 8-10 am 60 - 230 ng/mL
At 4 pm 30 - 150 ng/mL

Patient tfreated with ACTH 280 - 600 ng/mL

Patient freated with dexamethasone 0-50 ng/mL

Each laboratory should consider the range given by the manufacturer
as a general indication and produce their own range of expected
values based on the indigenous population where the laboratory
works.

SENSITIVITY -

The lowest detectable concentration of Cortisol that can be
calculated from the zero standard is 2.44 ng/mL at the 5% confidence
limit.

PRECISION -
Intra-assay Precision Inter-Assay Precision
n= 60 30
CV (%) <9%.0 <98
RECOVERY -

The recovery of 12.5-25 - 50 - 100 ng/mL of Cortisol added to samples
gave an average value (£SD) of 103.56% + 8.17% with reference to the
original concentrations.

ab 108665 Cortisol ELISA Kit
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