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L7cZOR—HEF UMD EMRICEBEL TWRVWEIS) ZH ML,

- EHREEV
R R E LT e, FHEMOLEEZ P2 HREE2 AW TIiT-o 7=,

- HEEBV
TR HEE LT L, SEAHMOLES PREZHWTIT- 2,

2. PHEBRCIVERLCERKICET 542

ABFIEIC L0 5SSz IE Colaizzi®®® o FikxzH\wW<T, —D2—>20a—
REZFELPE, HEHcESE, 77—~ T—~, J T AXZ—~LEEE
BoTAERL, NESHTZT> L b, BECELZ Y RICHLTY T
T~ HWTRRINZER L -,

3. EIFOERICEAT A

PEIREF IS X D IEIR . RS REIRIEOMHEEZ R T o0, IR %
MST A ¥, PSQI-J i, MEARMEM . JESS 41, GHQ 8. HAD A& A K
B ) SBEERRERE LTHIED ARV tBRERA W TR LEZ, &5,
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B AR B 5 o A M L R M FRRRE O B 2 W 5 9~ 5 72 D 12 L IR AR (P K
W) CERBEEORFELZH T ALY AR, THIER, KRB,
REIHERE) Z ML 28 %, GHQ &4, HAD RZ KR U 9 o5 A& tBEK & L
T, — B ES BT 21T -7, £ EHLEIZIE Bonferroni # & & JH v 7z,
PEAREHT (RIH . R R IC X2 BE R, KA, FH., EXEBE
OMEOMET - TTEREHRIFZH O LE, &bz, BESE L0
(ERXTETCLOMEEELR LD, Sh¥ELHERELMAG DY, 53 5E I )
(IRt R PEMm ) TRb MR PEM ) IERLERMER ] O 4ICHEL, BREEHE
EREREB LT 5 B E BN &2 FE M L. 2 EEBIZIE Tukey %2 H W
oo WIT, BEOKRZCRM &, IR EFIECHIREEE, APoRK L OHM
a2 570, BERZ (15 RFLIAT, 15 FFLLRE) X B E K (~30 77,
31~60 73, 61 r~)ZZEN & L, HEMREME, PSQI-J 5. JESS F A& it/
EHELT, ZaulEBo o ziThole, 7ok, BERFHEIT—MK A TH
WENTWD 20 0NOBRE S ARENZHEOEEOFEHER oA E 4

SALE RS FZIZ 30 mEICHE LT,

X. figB A&

HERGE T, FRFEEI PO AOBRELHI, HIEIZ OV THANIC
LHEENFATHRAZITV, REXHONLEGEICOLPAEW W 2KE L, FH
BEECEBAZHWE, T XTOMREB NI+ RA T —L R ar kv
MZESWToORITL, EBABEREMEERMOVGEL L. 7 — % OHEF
EATHZ &, MRMXICELAEEZ b THEINIAREERHL ZLICHL
TIHFEMOMRAL 2T o7z, o, ZOMRE~OSMIABHERTH S
TELBTPTEMERISLODLZELHBTHD Z &L W ~O W 1T ik
DEZRERLEFE#HE L ITECEARITIRLS MESZMOFEBIZELL T, £20Z LIZ
LI ARFEIE W L, BB SNIT VO THHEEICHEL TH RV
T EOFHH b ERNIIT o T,

Bonl-T—2i3, BEALATIEOAVNE/NPELCLL O, SHOFHEICH
HT D DR T —F OEFEEITV, & TREMANZFFETE D EAER
TEA L (—EE S RE LT, a3y Ea—Z ANITMOAEEES L T
BRWara—XEFERAL, 77 v vaXAEY —7EOSEHREREICRE
SEHEBEICRE L, £, ZOMETHMOVHBLZAFIZ. ZOHFEOHBL
AIIFER L2 & MXRABEEROP THEARKFESINDHFEHRZ HT
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TEERVWILERE T X EIHMEICERLREORFET LI L b FANIC
BT L. M AEREOMEAEROIRRIC X 205 WH D H OLHEP - 2R
FIEB A LWL I IR RKBOBEE L M RZH L, MANEHRE S Z O
FETHOBIZARIT, MEELRHEEEOHL TR B, HFZEKT & & B ITH
RHELEOEEDO FTHEET LD L LT,

SHIT, HERE~OHEM - RENABEIRNRICE EOON DK, B
MR L, AREICASICEEZETE b0 L Lo, MHROBER
HLERFH TR AR ERELZ DR WHIETHE 2T - 72,

MhmfEs & B2 WEICE T 2L, AWM RFERFREFSHIER - B

FHEOMMER S OKGE CRRE S E—423) 25 THEM L, NERFEIC LD
IR L 7otz i 2 L Leiistid, MEBE S OKRE OKRE S E—424) ., i
DIEMRICET LI, RWFLERRFEYRIEFEEZRE S O KR
(E-451) 245 THJE L 7=,
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B1E WEEZHRL LIEHFR

I. 1 O/ER
1. ¥EFORMLERMHAFTOKREHEMNE

IYMT R G O 1T -4 33. 7(SD*+4. 8) i, & E ¥ 159.2(SD=*4.6)cm, 3
AL RRRF (K B 1T 52. 8(SD 4. 7) Kg, FELLHRFF BMI 1X 20. 7(SD=*1.6) . 4T 4= H# [#]
HOREHEIMEIX 10.6(SDE3.7)Kg Th o7z, DBRE DKL 24 F£ITBT D
HPERE D BB O E 13 31,5 5k R 23 FFIC B 1T 5 20~40 AR D LMD
B R1XF 156.0~159. lem, {RE X 49.9~55.9Kg TH v 200 AKHf I x4
FOEMBIZIEFENDODOEKKITEHHTH -7z,

AT HRIE R B~ DB IF IR P, FEH 6 » A UUNICIRIRIR s (R B IS IR L 7=
BWIRRE 27 4. BIR LR o HEEI/EE 22 4 Th o o, Fili I3 EIm Y
33.7(SD+5.3) k. FEMEIREE 33.7(SD+t4.3) s%. H 1L 158.8(SD*4.4)cm,
159.8(SD+4.8)cm, FEMEIRIFIAE L 53.1(SDE5.4)Kg., 52.5(SD+3.8)Kg.
JEMEHR I BMIJE 20.9(SD+1.8), 20.6(SD+1.3) ThH v . WMEEHBICHE =X
o lo, HIRME P ORERMEIT, EIRETEY 9.3(SD+3.9)Kg, i
JHEE 12.2(SD*X2.9)Kg ThH V|, FERBEOEREHMEBIZTARICEZ 2 o7 (p
<.01) (& 2),

2. EROEKELEKEVE. BMI

FESR ORAER L., BIREE Y 6.3(SDE1.9) » A, FEE R A 6.6(SDE1.9)
A ATHYERBEZETRPoTc, AEROKE KEHE . BMI 2T 5 L
REIXE IR 51.3(SD+5.4)Kg., FE1EIFEE 55. 3(SD+5.3)Kg., KGN
TR EE 27.3(SD*+4.3) % ., FEMEIREE 30.4(SD*+4.1) % . BMI %18 I B
20.4(SD*2. 1), FEHEIFEE 21.7(SD*+2.0) TH v | & TIEEIFRE N EIF R
REBICEMBETH -2 (2T p<.05),

JeATHEZE 120 % b LT BMI25. 0 K. AENIE 30.0% UL E& [E®IKE
MBI 1. S 512, BMI25.0 Kiifi . AAENI= 25.0~29.9% & [ 1E {4 3 JE i 6
M ENMET DL, EIREE 2T 4TI TIEWEKEER) 6 4 (22.2%)., [EH
R B R A ) 114 44 (B1.9%) &K 75% D F DRI H 26. 0% UL L& /R LTz,
FEEITRE 22 4TI TIERRE W) 11 4 (50.0%) ., [1E & & & e ) 7
4 (31.9%). BMI25.0 LL B> THEGE ) 1 4 (4.5%) TH Y . K 85% D& K
RERG 3R 25.0% LA EE 72 3B ICE L T\,
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3. HEMRERIED

EIRRE FEEIRBERNIC BRI DK T A — X — DT #ER 2 e L
1SR Lz, DB EIREE VY 75, 4(SEx1.8) Al /4y, FEEIFEE 76. 4 (SE
+2.2)[\ /4y, TP X JRAE 1307.3(SE£531.4)ms2, FEEIFAE 2183.9(SE+
801.3)ms2, LF (X1 J& # 513.4(SE*+280.2)ms2, FE{E J& & 762.0(SE =
336.9)ms?2, HF [ 18 )% Bt 388.0(SE +138.2)ms2, JE{E J& # 680.0(SE =
195.4)ms2, VLF 318 )% # 405.9(SE+139.2)ms?2, FEE IR 741.8(SE £
293.2)ms2 LF/HF (X8 7% 1. 0(SE*0.2)  JEHEIRAEE 1. 1(SE*+0.2) TH » 7=,
% 72 SNS Index (X 1E )7 Rt 2. 4 (SE£0.44)  FEEJFRE 3. 2(SE*1.07) ,PNS Index
IXEIREE 0.4(SE+0.03), FEEIFAE 0.4(SE+0.03) TH Y . Wb i #EM
CHEBEZIRD LN R T-,

4. HCEHEHEN
SMS 13 AT 7 B % 30.3(SD*3.2) 41, FEEITHE 28. 1(SD+4.0) L TH
D, BIRBESAEIZESATH > 72 (p<.05),

O. BF5 2 OFREHR
1. HEREDORME

XA K 36 4 DI Y 33.6(SDE4.3) %, H X 159.3(SD£5.0)cm,
FEMTURIRF R E 1L 50.5(SDE6.1)Kg Th o7z, DB EDFAL 24 FI2HB1F 5 M
PEIRF OO R 0 -2 R i 31,5 5% TR 23 FEIC R I D 20~40 AR D Lo & K
156. 0~159. lcm, K& 49.9~55.9Kg*" TH V. AW G H OEHITHE T
BNH OO ITEEHTH -,

1 HORERLIXEY 4.2(SDx1.1)» A, 2EH 9.2(SD*x1.7)» A TH

> T,

2. HEMBREBHOHS

FAEREH I AEMRIEBOZENTFT A - —DREMEEH 2127 LT,
BT 1A A% 76.3(SEX1.6) [ /Zy, 2[AH 76.3(SE+2.0)[ /%, TP
(X 1\ H 1277.5(SE+467.0)ms?, 2 [Al H 1336. 3(SE*+404.3)ms?, LF (% 1 [H
H 452.5(SE*£194.6)ms?, 2 [f] H 487. 7(SE*+169. 1)ms?2, HF (X 1 [A] H 433. 3(SE
+107.9)ms?, 2 Bl H 389.7(SE*108.3)ms?, LF/HF X 17 H 1.5(SE£0.5) .
2@ H 1.3(SE£0.2), VLF & 1A H 391.5(SE+176.3)ms?, 2 [@ A 458. 8 (SE
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+169.5)ms2 CdhH > 7=, F7- . SNSIndex X 1 [ H 2.9(SE*0.85) .20 H 3.0(SE
+0.65). PNSIndex |3 1 [ H 0.4(SE*+0.03), 2[HH 0.3(SEx+0.03)TH ¥ .
WITNLHERMICL 2852 TROoN 2o T,

3. REZRUVCIMS >DH#R

ARG EIT 1 EIEEY 4.4(SDE3.T) /i, 2[E H 4.9(SDE4.0) s, 15 o f5
ST ZENENFH 4.3(SDE3.0) £1.4.6(SDE3.8) i TH VAR ICL A
BT RN,

W, REZHBEPOSET 2L 1HHETEAZLZRL 304 (83.3%)., &2
4 (11.1%), AEHY 24 (5.6%), 2B H CTIEALRL 28 4 (77.8%)., %t
244 (11.1%). A EZHY 44 (11.1%) ThHh-o72 (KM 3), 15 2H/BEANED
S TIZ IMEE TEMI 22 L 314 (86.1%), 2 44 (11.1%). #1952
D14 (2.8%), 2[EH TIEHMD 272 L 294 (80.6%)., 52 34 (8.3%). M
50H Y 44 (11.1%) Th - 7= (K 4),

FEHEY CARLELIZIM) OB R LENDH-T- T ERD L. Rz,
DO EBWIMLIZH 34 (8.3%) AL ELITIMI DOHBROEDL L A
MMUTZE 24 (5.5%) ALELITMI)OBROELLNNEAD LIEE 24T
HO, M1 EOFIZ2EAOFHERICALOMI DORHEL T,

4. RELERVEROKHS

THAFEOMRE T 1 [BIH ¥ 51.1(SD£E7.0)Kg, 2 [ H 49.5(SD*+7.0)Kg.
KIEMFRIZTZ N FN Y 27.0(SDE5.4) % . 25.5(SD£5.6) % TdH VA EIZH
B L Tz (EBITp<.01),

JELTREE BMI18.5 LA E~25.0 Riioo THEU®E ] BT D 24405 B, T~
12 5 ABFICIRIEIR A EICER L TV ARAWVWE T 74 (29.1%) Th - 7=,

S 6, BMIIE THEHE ] IR T2 DODMEKIEN =R 25.0~29.9% © [IEH K
HIEG M) OFIX 1EH 134 (54.2%), 2[00 H 84 (40.0%) TH v . {KfiF
55 30.0% L Lo TIEHRE LR | OF 1L 1EH 84 (33.3%).64 (30.0%)
FAEL, 1EHIZ87.5%., 2[E A IX 70.0% 2 BMI IZHE# 2 H 5 & O OIKIEI
F25. 0% ETH o Tz,

5. HEMBEB LAREKTMS 2L OlE
ARMREEE L RLR OIS 2L OBEZ BT 572012, TP, LF, HF,

_65_



LF/HF, VLF. SNS Index, PNS Index & . R%Z45 8 & O 9 15 51D Spearman
OMBEREEEB Lz, TORE, 1EH TIEX TP &L ARERITTH VA O
(rs=—.358, p<.05), TP, VLF &9 S5 ICHREEOA DB (re=-. 425,
p<.05,rs=—.414, p<.05) WA bz, £ DM LF, HF, LF/HF, SNS Index,
PNS Index & RZMG R KD DA & DOMETRN>7, —F., 2EHE TIX
WA B EIIRR O bl o 72 (F 3),

M. HE3DOKR

1. HEEORBRM

G HE OF XY 34. 1(SD*E4. 7) ik . FEAEHRKF BMI X 19.5(SD£3.6) T
o7,

W PE B & % PE i OO LB T, F i X W) PE S -2 33.3(SD5.5) mk . A% PE b
34.8(SD£3.8) 5k . FELLIRKF BMI (X ) E b 2~ %) 20.6(SDE1.6) . #% 2 i
20.7(SD£1.8) L AEEIE e oTo, £, TAERF ML PE M CILPER FH
6.6(SD*2.5, range 4-11) » A, #pEM TIXPEM 6.5(SD+2.9, range 3-11)
B HTHYEEEIRO RN -T2,

2. BELEZILRN

Wi RS B R 0. ) PE R -2 8. 0(SD£2.0) BEf, AR 8.2(SDE1.0) KF ],
RIS HEE L2 B IX W) PERT 24.8(SD*21.9) 4y, #&PES 25.6(SD*+13.6) %y
Th o T, MEROGMEEIXYER 72.9(SDE14. 1) s, B PEMT 66. 1(SD*E11.9)
N, BREXZOK DI ER 72.7(SDE19.0) A, fREM 68.4(SDE17.7) A T
bV, ETHEEZZIRBDLN o7,

UNICEF X° WHO 134£% 6 » HE TIERADOATETDH I LA HELEL T
L2 EMmb, ERE6y HUWNE 7T AU, K OYIER. #&EmRINIC ST T
RARMERBEFEE DT ML, BEHOANBIT 124 TH D, #Ek 6 » A
VLN Tid. #IER O R FL R IZ ) 90.8(SD*E28.7, range 0-100) % . & PE I
83.3(SD*+31.9, range 0-100) % . #FEM DO N THHE 9.2(SD*E28.7, range
0-100) % . #EFEHT 16.7(SD*31.9, range 0-100) % TH YV . HE AT H bR
Mmolo, WIEM., FEMEDICHELRER 0% Tho7T, £, KEBEFETI
REFL O BT AT PE w10 44 (83.3%) . #épElm 74 (568.3%) TdH V| W TiE 2
£ (16.7%) ., MRFEMTIXS4 41.7%) T ANTHLEHFEHL T,

FEW T » A LIBE CIIWFElG O 3L X 46. 4(SD£37. 1, range 0-100) % .
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RPEN (2 4 RB) 61.5(SD+31.3, range 10-100) % . 4] B i » A T 71 R
15.0(SD*26.8, range0-70) % . #pFE#m 11.0(SD*=23.3, range 0-60) % . #]
PE B D BEFL £ 3 38. 6(SD£27. 5, range 0-80) % . #& PE S 27. 5(SD£27. 4, range
0-90) % ThH V., AEREITALNRPoT, 0. REFETITIHA LR
IX R PE DT 8 4 (66.7%) . #RiEf 8 4 (80.0%) TH 0 . ¥R 44 (33.3%) .
REPEND 2 40 (20, 0% ) IF AN THEZMEAL T, 75 ALUBORER 2 4 O
HARWEAHTH L, 6 » AUWIZH T 5 AUBEICHEmIZAN T % E
MI2F™WEML, FER TIERED L T,

3. PIEEM LRER OB EMRIES

WIFERE . RRPERMICEHBEMRIEEOK T A — X — DI #EREX 5 IC7R
L7, DT 0 ER -1 73.9(SEx3.7) [ /4y, #RpEM 76. 7(SE=£1.5)[E]/
5%, TP XA b 1458. 0 (SE694. 8) ms?, #% £t 1610. 8 (SE*=722.6) ms?, LF
(X H) PE b 447. 6 (SE£292. 1) ms?, #RPE M 463.4(SE£197.8)ms?2 TdH Y . HR,
TP, LFICIEAEEIT RN 72,

HF |3 0] 2Efw 318.9(SE+145.0)ms?, #¥pEM 729.2(SE+302.4)ms?, PNS
Index (X #] P 0. 3(SE£0.02), #&FE M 0. 5(SE£0.03) TH Y . HF, PNS Index
L PE I O DN A EITIK D - 72 (JIHIZ p<. 05, .001),

VLF |3 4] PE # 691. 8 (SE+264. 7) ms?, if PE M 418. 2 (SE£228.9) ms?, LF/HF
(X H) S 1. 1(SE£0. 1), #& P 0. 7(SEX0.1), SNS Index (X #] % i 3. 3 (SE
+0.33), ®pEMM 1.5(SE£X0.33) TH Y . VLF, LF/HF, SNS Index I3 #] P ki O
FBAEICE P 72 (HIZ p<0ol, .01, .001),

4. BREMREE ERAROBHE

HEMEEES ERALRLEOBEZ BT 272D TP, LF. HF, LF/HF,
VLF. SNS Index, PNS Index & # %R » Spearman O fHEFE 2 H B L., =D
MR AEHR 4 12 LT, WEMTIX LF/HF, SNS Index t#3LRICHA DI
(rs=—.423, —. 442, & 12 p<.05), PNS Index & % L2 1E D AHEH (rs=. 442,
P<.05)BHOLNIZN, FLLWH 2L MALFITITBEITRD bR oz,
RER T2 TICB W THEBETA LR o T2,

IV. & 4 ORER
1. ¥BREFOBMELFERH
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MR E OFER XY 32.9(SD+4.0) 5% . FEH O T E R I1ZE 8.7(SD
+4.0, range2~22) s H Toh o> 7=,

2. RERUCH S o

ANLZARFRAL Y 5.2(SDE3.6) A, #1 D DFF AT FH) 5.1(SDE3.4) i TH
Sl, WIT, NEHGENPODET D ERLRL 81 4 (75.0%), %2 19 4
(17.6%), RLHY 84 (1.4%). 2> O/BREPLDOZFHTIETIM S 27 L 82
24 (75.9%) . %72 16 4 (14.8%) . #1952 2H Y 104 (9.3%) Th - 7=,

3. HEMRED

HEMEREESOX T A —F -0 EMKEIL. LHEITFEY 76.5(SEL
0.9)[a] /%y, TP I 1417. 1(SE£392.6)ms2, LF X 500.5(SE=171.8)ms?, HF
% 481.6(SE*+=122.3) ms?, VLF iX 427.9(SE*103.6)ms2, LF/HF | 1.7(SE
+0.6), SNS Index i% 3. 0(SE=£0.38), PNS Index |% 0.4 (SE*0.02) TH - 7=,

4. BREMBREB L ARZRUCMS 2L OBHE

HAD K& 0~7 WOARZR LEEL, 8 AU EDOEZ - RLH YT 2
BB, 2 BMo B HEMRITEN 2 i L7z (K 6), DIEIT AL e LEF
¥ 75.9(SE£1.0)[ml /4y, B&#2 - AL H VR 78.2(SEX1.9)[H/53 TH - Iz,
TP I AR% 72 LR 1688.8(SE£519.7)ms?, %2 - KL H Y B 602. 2(SE =+
102.2)ms2 Th o 7=, LFIZ AL LA 617.2(SE+227.8)ms?, &2 - "L H
D HE 150.4(SE£23.3)ms?, HF I AR% 7 L 569.5(SE*+161.3)ms?, &2 -
K& H Y BE218.0(SEX47.9)ms?2, LF/HF X R 72 LBE 1.9(SE£0.8), & -
AN FE 1. 1(SEL0.3), VLFIZ A% 72 LRE 492. 6 (SEL136.6) ms?, %E#2 -
Rzd 0 #E 233.8(SEX50.3)ms?2 Th o7, F72. SNS Index (X R% 7 L#E
3.0(SEx0.4), %% « AL H VY EE 3.2(SE£0.9), PNS Index [ R% 7 LR
0.4(SE£0.02), %% + ~A<H VY EE 0.4(SEX0.03) TH -7, TP, LF, HF,
VLF Z AR LEEIRRD - AROYVBICHEXAFEICE»o 7 (JBEIZ p
<.01, .05, .05, .05),

WIZH O SH/HERBEERICH S SR LEEL, &2 -5V BET2HICY
L, 2 Mo AB#REMREDZ2LE L0 7). DTS o274 LY
76.2(SEX1.0)[E /%y, 8&Z - M>Oob VR T7T.1(SExX2. )E/5Th > 7=, TP
X4 9 o7 LEE 1663.4(SE£512.6)ms?2, 82 - #1952 H v B 640.5(SE+
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154.0)ms2 CTdH > 7=, LF 1Z# 5 o7 LEE 591. 6 (SEE224.5)ms2, 572 - #1 9
SV EE 213.4(SE£T72.4)ms2, HF (X8 5 >7 L#E 562.6 (SE*159. 1) ms2,
52 - O o 0 REE 226. 1(SE£X61.8)ms2, LF/HF (X415 72 LEE 1.8(SE=*
0.8), &2 - MH>>oHVHE 1.2(SE£0.3), VLF 11 95 >7 LA 499.9(SE+
135.1)ms2, % - #1959 2H Y B 201.0(SE£38.4)ms2 ThH > 7=, F7=. SNS
Index (X415 >72 LI 3.0(SE+0.4), 52 - 415 >H Y # 3.2(SE£0.9), PNS
Index |81 5 >7 L 0.4(SE£0.02), %2 - #M>>H Y K 0.4(SE£0.03) T
&boTe, TP, LF, HF, VLF 35 SRR LEIZREZ - M2 2V FICH A
BloEm»oe (2T p<.0l),

SHIIC, HMEMBREE E AL LIS > OBEZRFT T 272012, TP,
LF.HF,LF/HF,VLF,SNS Index,PNS Index & % 1% &
DOHEMFEEEZHEIE L, ZORE, TP, LF. HF, VLF & AZ{RICH VA
DR JEIZ re=—. 331, p<.001,rs=—. 286, p<.01,rs=.269, p<.01, rs= 249,
p<.01).[A U< TP.LF.HF.VLF & Il 9 % S 295 & OB (JIEIZ re=. 389,
p<.001, rs=—.353, p<.001, rs=—.337, p<.001, rs=.285, p<.0L) AR5
iz, O LF/HF, SNS Index, PNS Index & RNZ4F i OV 95 S8 &
O B A2 2y o T2 (F B),

D O A D Spearman

V. RS ORR
1. HEEORBRM

Xt H DOF LY 33.5(SD 4. 3) ik, & KL 158.5(SD+4. 4)cm, FEAEIR
BERKE 1L 51.0(SD£7.7)Kg, 4EH4ERT BMI X 20.3(SD£2.7) Th - 7=, EHRHI
OBMI Z3HTHE, [ROHF] 64 (25.0%), TEHE] 16 4 (66.7%) . [ AR
24 (8.3%) Th oI,

2. EREMBREHOHE

ERERFHO AEMRIEBH OB EZEK 6 I L7, HR X 1 BIH¥YY
76.5(SE+2.1)[El /4y, 2\ H 79.1(SE+2.6)[A] /4y, 3\ H 76.2(SE+2.4)[a]/
7 TP X 1268. 2(SE£562. 4)ms?2,575. 3(SE*=124. 3) ms?,691. 6 (SE%129. 0) ms?,
LF (% 441. 6 (SE£226.4)ms2, 189.6(SE*53.2)ms2, 255.5(SE+67.2)ms2, HF
I3 434.1(SE+144.7)ms?, 196.3(SE+42.6)ms2, 265.5(SE+47.7)ms?, VLF
I% 392. 5(SE+£206.0)ms2, 189. 4 (SE+32.8)ms2, 170. 7(SE*28. 4)ms?, LF/HF
X 1. 7(SE*+0.8),0.9(SE*0.1).1.0 (SE+0. 1) ,SNS Index |% 3. 7(SE£1.26) .
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2.3(SE+0.38).1.8(SE*+0.23) .PNS Index (% 0.4 (SE=*0.04).0.3(SE*0.02).
0.4(SE*+0.03)ThH v, Hp#Hlic X a2 bR O N2 o T,

3. KELEEROHD

FRHEREMOREL BB RORBEEZ R 6 IR LI, KEOHBIZ 1EHAH
4 51.3(SD+7.1)Kg., 2 Bl B 50.0(SD+7.1)Kg. 3 [@ B 49.8(SD+7.2)Kg.
U< ARMEN = 1% 28.0(SD*5.8) % . 26.0(SD=*6.0) % . 25.4(SD=*6.3)% &
RE KIEMRITEZAKLE EHICHAEEIC p<. 01, p<.00) 1A L 72,
L2vL. 2B B OFFERICIEEIRIREAREICHER L TR VAT 104 (41.6%) .
SEHRMERICERL TV ARWEIX 64 (25.0%) Th-o7e, S5, FEMEIE
fiif BMI TR (18.5 LA E~25.0 Riifi) ] TH D 16 /4D 5 H . 2 [ H G & RFIZ
IR AR EICET L TV RWE 5 4 (31.3%) ., 3EHFERICERL TV
RN 34 (18.8%) bIFIE L 72,

Iz T, BMI THEHE ] TIRIENG R 25.0~29.9% [ IE# A EEMME ] OF
X 1EH 114 (68.8%), 2HH 64 (37.5%), 3MH 84 (57.1%) . &g
F030.0% L Eo TIEFEEREER, OFIT 1 HHE 44 (25.0%), 2HH 44
(25.0%). 3MH 34 (21.4%)ToH Y., 1 HHIX93.8%. 2[FEHIX 62.5%., 3
[ H X 78.6% 23 BMI X TEHE | 1I2H D b O DERIENI = 25. 0% L ETH o 7=,

4. FEMEIRFERE ~ OB IFIRTL A B 2o BRI B

HAEUREF BMI TR ) (R T 2FH T, 2B B O@ERF TH DHER 5~8 v A
WCHERFAEEA~EIRL TV LIE ERE) LERFL TWRWE GEEIFEE) &
THREMRESH 2 LR EXSIC,A Lz, DWKITEIRBEEEE 77, 6 (SE
+4.0) [0 /5. FEEIFE 81.1(SEx2.9) [E /4y, TP X J##E 626.4(SE+
188. 4)ms2, JETH J7 B 503. 7(SE£148. 3) ms2, LF | L 187 & 223. 5 (SE£82. 6) ms?,
FEMIFBE 142, 1(SE£56. 1) ms2, HF |18 )7 &F 209. 9 (SE£61. 8) ms2, FE1H Ja #F
177. 3(SE£57.6) ms2, VLF X8 )7 &% 193. 0 (SE£48. 2) ms?, FE1H )i #E 184. 4 (SE
+43.6)ms?, LF/HF (X 7E )78 1. 0(SE+0.2) . JE1EIFHE 0.8(SE+0.2) TH » 7=,
% 72 .SNS Index (X187 2. 1(SE+0.26) , FEHE JFAE 2. 6 (SEX0. 85) ,PNS Index
IX1E IR EE 0.4(SEX0.03), FEEIFEE 0.3(SEX0.04) TH Y . Wi i Bf [
WWAEEITIRDO N RN T2,
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5. RERCHIMO >DO#R

REZGEIT 1 A 4.1(SD*E3.5) /4, 2 M H 4.5(SD+3.4) 4., 3 [AH
4.9(SD*3. 4) K. Mo >/ RITENZE N 4.1(SDE3.3) &, 4.3(SDE3.4)
A, 3[EHE 5.2(SDE3.3) R/ THY., MERBICLL2ABE TR,

WIZ, REH/ENPLHET HE 1HHETIEARLZRL 214 87.5%), &2 1
% (4.2%). REHY 24 (8.3%), 2B H TIEARLZLZRL 194 (79.2%)., %2
44 (16.7%), A %ZHY 14 (4.2%), 3MH TIEALRL 164 (69.6%) ., &
2714 (30.4%), R&ZHYV 04 Th o7 (¥ 9),

I O/RPOLOHFETIE, LHEBETEMI D2 L 214 (87.5%)., %2 2
4 (8.3%), 1o obHV 14 (4.2%), 2B H TIEMS D7 L 20 4 (83.3%),
ez 3 4 (12.5%) . M5 2HV 1 4 (4.2%)., 3 BIETIEIMS > L 18 4
(75.0%) . %2 34 (12.5%), 95> 2H v 34 (12.5%) TH > 7= (K 10),
BEREWICE DI ARZROM) OB RICHERENMT RN ST DD, REZLH
IORLDENRITEXEORE L & BT L, BRROARLRLMIMI 2DV D
FEIEHML T,

VI. REREE
1. BBl EZROZEOERE, AEVHRIEROREL L HLIIBALT D

PEFR 6w AL E T~12 % B O 2 FEHNCHEW A ICT A L2/ R, RE LR
JEWI R ITA B LT, Mk BMI TIEH¥E] THL2EDO I B, 7
~12 » AR ICHFRFAEICERL TV RWEIL 29 I%FELEZ, S5IT,
BMI X TEHE | 12H D b DDIKIENIH 25.0% L EDOF L 6 % ALIN 87.5%,
T~12 % H 70.0% T » 7=,

WA, BEEB 1~4 5 H . 5~8 % H.,9~12 % H D 3 FEHICHEWAICHHAE L /-
RNPOL, KECEENETAEBEICHEH D LTV, JEMIRKF BMI TR % |
ThHhr2HEDIH, 5~8 p ARFICIHERRFAEEICERTL THRWVWHE 31.3%., 9
~12 5 ARFICER L TR WVWHE 18.8% bFE LT, S 61T, BMI T %)
WZH2DbDODIKIEN 2 25.0% L EDOF T 1~4 % H 93.8%.5~8 % H 62.5%,
9~12 % H 78.6% T » 7=,

2. K2  EROXMBOBEMBEBIERORBBL L bTELT S

PE% 6 # AUNE 7T~12 5 AD 2 RE#IICHEW I E LR E . FEX 1
~4 5B, 5~8 3 H. 9~12 5 ADO 3HEHICHKHIICHELE-ER)2»5. B
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fi*‘??‘%&‘]ﬁ‘@]@%/\oﬁ){ w&wél&iﬂ%‘:%‘%c‘:i éﬁ%% IJALA&) Eﬂfcﬁbxo 7:_.0

3. A3  EBROEMEDORER VUMD DIXELORBL L HITERT D
PEH 6 HUNE T~12 5 HO 2 FEHIZHEW A ICTAE L2/ R, ALB R
LU SR MIcE2FEZI o120, W1EOFEITT~12 % A
WAL D DRI L Tz,
WIZ, FEH 1~4 5 A, 5~8 % H.,9~12 % A D 3 FEHICHEBAICTHAE L /=
FERNOOBMICLDIAEZE T RN, RESCM 272 LOE KT FER
ORFWEE BT L, BZERORLZH 2H 0 0BG IEHML Tz,

4. R4 : EROXEOBEEMNBRED L ALRRCMI SITEET S

BEMKRIEEO K /T XA —X—Th b TP, LF, HF, VLF & RZH AL
O O/RICHVCAOHBARR LN, ALZETI S SO\ E OIFE B M
PRIEE) O TP, LF. HF., VLF 28085 L T\,

5. P56 : EROLKMEDOHEMREEE L HAERHBEE~OHERIIEET S
HEIRFFERE~OEROABEICIDIBAREMREDOF AT A —-F —ICHE
ZERO LN hoTz, LU, FHEEIREEE ISR B~ R o (R EH 0
BEIIABICEZL, EHI1C SMS BRITARBICEN -T2 &b FHFIERIFE
BEAOEFICTERBBToREBNE L ACEHENDLEELE L T,

6. RDL6 : MIERLBEROBEMNBREBRNCIHERD S

) PE B 1378 PE A |2 LE NSRS BN A B EME T H VL R SR A RS B
FABCERMTH-o7e, SHIC, FIEMICEW TREMHEITE L RILRIZA
ODMBEPBD LN, BARPEHWVITEREMBIEENER N &MWL LR

oYy
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B2 HEEEXNRLLIEHFRE

I. BEEBEZLETEZHEICET 2R
1. ¥EREFOPYE
1) EXHEMEFER)

HREORMELZER T8 IR L, HRHFIT 215 £ THY . Fhid VY
30.6(SD=*5.0) i AR £5 13 ¥ 25.6(SD£9.6) 1 TdH o 7=, H#E B TIX,
I ESm 109 4 (50. 7%) . #EEEM 106 44 (49.3%) T o 1=, )P s B O 4 fin 1%
W¥) 29.6(SDE4.9)mk. RAEMEETIL 31.5(SDX4. ) TH Y | YIFERE O
LA B (p=0. 006) IZ 1K 2> > 7=, ) PE et B O 4T 4= 38 B3 -4 25. 1(SD*9.7)
W, REMBETIE 26.0(SDE9.6)TH Y, WMEEMIIABEZIRD NN
o 72 W) PE IR BE O AR AR IE L AR IR )] 23 44 (21.1%) . H T 33 44 (30.3%) .
KW 53 4 (48.6%) ThHo7l-, MEMmMBETIZZTN LN 21 4 (19.8%). 34 4
(32.1%) .51 4 (48.1%) CTH VW MM CHEZ TR EHEUT 2EH A TH - 72,

PEARIE IR TUE . SRR P BE 44 4 (20.5%) . TPHIRE 67 44 (31.2%) . KH
BE 104 4 (48.3%) Tholo, FHOEEIL., TN T FEY 31.5(SDx4.5)
. 30.8(SD*=5.4)5%. 30.1(SD*X4.8) CTh V., SHMITAEEITE DO LN
oo, IRBEEIIENENEY 11.1(SD*2.5)#, 21.9(SD*3.6)
34.1(SD*3. )W Th - 7=,

FIFEME L. MIE 2 4 (0.9%) . BEFEE 189 4 (88.3%) . #HEZME 23 4
(10.8%)ThH | BEBEN IFELL &2 HD T,

BREFIRIE, AR 16 4 (7.0%) . @A 46 4 (21.5%) . FHMFR A
264 (11.7%) . FLRA 62 4 (29.0%) . K¥% 634 (29.4%) . K¥Fiz 3 4
(1.4%)TH Y . R, R¥. RFREEHETH6EH 2 5D T,

BEIRR I & LTI BERS # 200 44 (93.5%) \RIEH 144 (6.5%) T » 1=,
RIBEFORTH IFEETFTETCHL] L LTEBY, IFHETEILRW] & LEHE
T\ oo, WIPERRE CEEME AL 96 4 (88.9%) . WEMME TIT 104 4
(98.1%) . WIFEMmBE CAREBE X 124 (11.1%)., RERETIT 24 (1.9%) T
bY . HFEmRED T BREENPEE (p=0.006) ICEHETH o 7,

BEERILE LTI, IR 2 DB E L TR WE N 95 4 (44. 4%) | IEHR %
IR L7283 334 (15.4%) 7V H A4 D8 BEEZ L TN DEMN524 (24.3%) .
NR=FETLET AN, FEHEELTWVDEHEDN 204 (9.3%)., AEXE(FR) %
LTWDHENI04 (4.7%) Thole, MEZDOLSHOTEL LT, NI~ B8
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TRE] & L72HN 134 (14.6%) ., TPERTKIR £ The lF TIREETE] & LcH
N 54 (5.6%), [HHERLILFEEZFETDL TEI & L2HEN 64 (62.9%), 45
BOFPEETARB] ELEEN 154 (16.9%) Tho1e, BERGGH D> b H
FERR LB E AT 2B A1 26.0% Th o7, HERER TIX, #1EmH Tt
KL TWVDET 754 (69.4%), WREMMETIL 444 (41.5%) TH Y | ) PE bar
BED SN AE (p=0.000) IZEHKRTH » 7=,

2) BREDZZHERINEHOE X

SHRE DO mMEZ %2k (R 1T, FER 72 4 (33.5%) . KJEEE 39 4
(18.1%) U BhEERTE 1344 (6. 0% ) (I BhERE 27 4 (12.6%) .S [E P 64 4 (29.8%)
Thole, HhXDFEEILIENENFEY 30.4(SD*E4.5)5%. 32.1(SD*x5.3)
%, 26.3(SD*4.8) 5%, 29.9(SD=*6.0)j%. 31.0(SD*4.4) 5%, wFIRHEBITZ
NENEY 27.2(SD£9.6) 3, 25.3(SD+10.1)#,29.2(SD£7.0)# ., 27. 0(SD
+8.6)M, 22.6(SDX9. )W THY, MEHLLBICHBRMTHEZEZNED L
nic, £, SR O EREREROBEZTOHREIT., TN E 44 4
(61.1%) & 28 44 (38.9%). 1944 (48.7%) & 20 4 (51.3%) . 4 4 (30.8%) &
94 (69.2%).9 4 (33.3%) & 18 4 (66.7%).33 4 (51.6%) & 31 4 (48.4%)
Thv, MR THAEEITIRO N R PoTe, IHIERKH CIXEALEN., F1H
134 (18.1%) & i 16 £ (22.2%) & R 43 4 (59.7%) . 844 (20.5%) & 12
4 (30.8%) & 1944 (48.7%) .04 & T4 (53.8%) L 64 (46.2%) .44 (14.8%)
EO11 4 (40.T%) & 12 4 (44.4%) . 19 4 (29.7%) & 21 4 (32.8%) & 24 %4
(37.5%) T » 7=,

FERE., KRREOIIIm@EZ %28 Chb 2 EMBET 111 4 (51.6%) . U BhE
B, 1 BhERE . SEFRROEmMEZZZH ThH LB EMEIT 104 4 (48.4%) ThH
o7 (5 8), EHIREDHFEHN 1T, FH 31.0(SD£4.8) %, By FER#E TiL 30. 1(SD
+5. Dk, IEIEEEIT TN ZF Y 26.5(SD+9.8)#, 24.5(SD+9.4)#l Th
S, Fio., ERIEECTHIFERIL 63 4 (56.8%) . RREPEMIL 48 4 (43.2%) . B
PERTAE TIZTZ N F A 46 4 (44.2%) . 58 4 (55.8%) ThH - 7=, WIT. [EHHEE
THEIRAI I O F 13 21 4 (22.T%) . ] 28 4 (34.6%) . KM 624 (53.7%) .
BYBERTHE TlX TN T 2344 (21.3%) .39 4 (32.4%) .42 4 (50.3%) TH Y |
UEOETOHBIZBWTHHEEM THAEZITIROD N RN T,
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3) HREBHERLHFEFTR

WHEFEDOH EITF 158. 7(SD*5.5)cm, A FF O (K (X 57. 5(SD*8. 4) kg,
HALIREF R E 1E 51. 6 (SDE7. 4) kg, FEALHRIF > & Fi AR £ T O K O k1T
-#) 5.9(SD*4.5,range-9. 0~19.4)kg TH - 7=, B 1% 87.2(SD=*8.0)cm,
T H KK X 25.9(SD*5. 4) cm YAFE W1 ifL JF 1% 106. 9 (SDE11. 7)mmHg TH v |
140mmHg UL Eo &2 2 4, $EiEH M +1X 61.0(SDE8.5)mmHg Th v |
IOMMHg UL EDEN 14 Th oo JJRBAEOR RITREH (-) 185 4 (88.5%) .
(£)164 (7.2%) . (+) 94 (4.3%) JRHE (=) 2004 (95.7%) . (£)54 (2.4%) .
(+) 44 (1.9%) . THV#ME(-)196 4 (92.9%). (£)84 (3.8%). (+)6 %
(2.8%), (++)14(0.5%) Thd o7,

WEZRRICEE NS > TCEIFIT WAoo, MECKRMKEAE, TEREET
DEREBE LR OVIEFERBAT RIXER W, BEE2WikR i@ chE
REFEORREM AWM ENTEGRmN 114 5. 1%)FELE(FRT-8), ZON
RELT AT HED CIZERMAE 94 (81.8%) B ERIRE 2 4 (18.2%) TH Y |
EMEBENARICE N oo, HERM CTIIVERR T4, RIERIE 44, TR
P Ci, MIMWIRE3 A4, THIRES A, RIS ThoTo, a7z fl
SR EONREZO NI, BRI TH TV O ATREEOHH 2% 72
T4, BBRMOEMEZTREE 24, R BLEHINLEZE 14, RE
THREHOZDEHOR T 2% T EE 34, WEOSEMZELfEHSNH
14, EERERFGORGOAEELAD L LERahZE 14, 2bhiCT
HRHEREZ T -HE 14 Tho Tz,

4) L HAERPR

HBEEDIL, EHEOBHFAENAR CH o HOWMAEEBIZTFEY
39.5(SD*1.0) M ThH o7, i, i FIETHARRE DK 68 4 (77.3%) .
e 55 i A S o WA R A OIS K D RIE i 11 4 (12.5%) , T E W EYI B
T4 (8.0%)., BAMELB 24 (2.3%). AP 1A Tholz, MITHR TO
M HIEIT VERBE I EN T 214 (65.6%) .44 (12.5%) .64 (18.8%) |
14 (3.1%)Th v, BhPEMBECIXZNZEA 47T 4 (83.9%) . T4 (12.5%) . 1
4 (1.8%), 14 (1.8%) Th o7z,

HAEROF AT, AEFELIRBDONLZ TV oT, HAEROH KT
BLCIL K E Y 3119.2(SD£338. 1) g, & & 48.8(SD*1.8)cm, FHPH 33. 5(SD
+1.3)cm, 9P 31.8(SD*=4.2)cm TH - 7=,
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2. BHREZBREBTERZWHEOBRR

1) BERZHEOZZEEK

REOFAER 2 ZO AR OERHFICI T 58 E K2 EEOZZ K
X, ¥ 6.1(SDE3.6) B, AEHR 37 JHLIBE DA IZ R - TIiXF% 11. 1(SD=*
2.4)HTHY, BIEFEmEZEHICZZ L TV,

2) EmEDRE L BT ERERMN

EREZ OBEN S, EREZRHRIZFEY 16.9(SD*9.8) %y, BE KA

RFfH X 5. 1(SD*3.4) 59y Thd o 7o, ERIAAT O w2 FF 1% 10.8(SD+4. 4)

oy BOUEERT ST O M w2 RER 1T 23.4(SD£9.8) 0 TH VY | ERiDOF N HE

(pZO.OOO)LZ@ﬁ>o7‘:O Fo, ERIATOBERBEAORRIX 3.7(SDE1.6)
CHIPERI AT O B E R R A ORI 8.3(SD+4.2)TH Y . ERM DK RNA

%i(pzo.ooo)a:%aﬁ><>fi(§§ 9),

3) BMITEOPBERERHRANET L £ OBE (K 10, X 11+ 12)

AE WM AERFICZEELNNAT LINEE . TIRIEEAL . THEIR O 2585 )
(R Es . THREM B O 42128 L=, £7. WAL 2B+ 5

MATHOBRANR L ZOHETH LN, BAHEHEO R o LIEIC [THHE)
81.4% ., B 79.9% . IO B X ) 74.7%., 955 ) 62.4%., /&) 61.3%,
[F) 57.2%. [EHE 44.3% TH > 7=,

Wiz, TR oaEB%E) LT 2HAICB Y TIE., TIRIEFHRE) 84.0%.
(L) 60.8% . THamM ) 34.0% . THERI) 32.5% ., TL< & - 47H)) 23.2%.
(PER AR EE ) 1.5% . THRE) 1.0% THh - 1=,

WIS, ThE Mg ) ICB T 2 BB W TIX, TH 1 42.3%. M) 23.2% .
POl OS] 9.8% . M) & TEIE] 1Z&b125.2%, Tl & THE) 13&
HiZ 0% Th o7z,

wiz, TIRIEMEY ) ICET 2HEBICBWTIE, TR O E] 36.6%. [
HWONME] 20.1%., [FEKE] 16.5%., THE] 7.2% ThHh » 7=,

AHBE RN @ o B X, TEHE ), TE), ToEo#Eh ), THEFI. TR,
(Fy, TEE) Lo TRIEHEA) T 2EHA. TBIBFHHM, TR
ED THREO2EGBEE) CETL2HEE Thoe, — . SHBHENK2 -
HEEE TS < TREMSBY) T3 2HHE Tho i,

MiAfTH Ch HEAM & BhEMBEIIC, MAE L/ 25 HE F 10 HE OB HEEIC

IF
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AEEPRBOONIZEMABEMICH_FEICEHRICHHA L TOEHEB X,
& (p=0.000), IF] (p=0.000), EEEHW | (p=0.001), Tha M (p=0.000)
DAHEHETHY , BICBHEMAABICHEICHP L CWEZEB X, TLIEO B
&1 (p=0.016), TH | (p=0.000), TEEMHES (p=0.000), Th&) (p=0.021), M}A
M ONLE | (p=0.048), [ OfrE ] (p=0.003) D 6 JHH Th - 7=,

WAL AEIRE S CRABI B 2 R BTBE N 3B ETh o 72 HH X,
PEAR WV CIR T D B & 189.5%  THAHE 1 68.4% . [ F165.8% . [1160.5% .
M) 47.4% . T8 H) 36.8%. T 31.6% . TR VEEMIME) 34.2% TH -
oo MIRO T WM OERETE 2 TOBO#) & | ALoREHIZIEXTHE
(p=0.000)IC@m <, Fo, FEAEN TR IZET2HHEA Th o7,

PR T T A AE ) 96.9% . TEAER) 92.2% . Ol O B) & J 87.5% .
M) 85.9%. & H) 81.3%. AfL) 76.6%. (5] 67.2%. /& 64.1%,
MHERT) 56.3% ., IR DOAL{E ) 51.6% . [EER) 50.0% . THEME) 42.2% . THR
Ml 39.1% ThHoTc, MHHITEIRFH T ANLGHBAIGE L R D720, FHT
TSN 5B E oIt _REmr o, AL 25 HE B, £<
A NEMN S 2HE B E B ZRWE 2B H I5HBIZBW T, MR
RbLbMHMEENES SHETHAEENRDOLNLZ 12EBO H B 10 HH (88
#5 p=0. 009, H p=0.004, ¥ p=0.000, A5 V& HIE p=0. 000, 5L p=0.000,
PEBI p=0. 000, H p=0.000, ML p=0.000, R DN E p=0.007, IFH OO E
p=0.038) IZBWTITAEICHEH "> T,

R T, ThRIBFHAME ) 95.7% ., TEH] 83.7%. TEHHEE ] 79.3% . [HAAL ]
72.8% .1 2165.2% ., T go@Ehx ) & TEEIIXEBHBIT59.8%.F151.1%.
MR 45.7% . THAMm ) 43.5% . TH 1 33.7%. I OALE ] 31.5% Th -
To o RIS O By WIS L~ TAH B ICH M E 2 @ WIH B 3B M (p=0.000) ToH
> T,

MEEZWIEORATHE X, Meme tbICEBEZR, 22 RFLHESRTH
BOFP L2 SEL T Tide < BRI B E R B4 (B f) & 4o EHN L o3
W, BB AR L OMEAETHELRI LN BIT> TV,

4) BEEZWHEROL O WE

HERZMIERONLEWHE L LT K344 (16.0%) ER: 14 (0.5%),
I D F 1718 44 (83.6%) TH o7z, RREPEWMEZ ICHEEL TWVWD 7 — XX
oo, BEERZWIEIIILLEI B X 1 LDRTHo7=, 8EHIL EoFEMN
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MmO HTHREZZIT T,

HPETRE R TIx, TR NHPEMEE 21 4 (19.6%) . REEMAE 13 4 (12.3%) .
(ER N ZNZN 04 14 (0.9%) TR O 2 )X Z 1L Z 4L 86 4 (80.4%) |
92 4 (86.8%) CTd V| WMEM CHBEZ TR o7, VEREOHFNRILS
2VOEERRLREWMEMIZH o 7,

5) MRHERELHFAEARKE O LB RHA 0 ERE

fe R HEERBEOMMIBEE Z L oM L | WE S BB R ERE,
FAERODKENSHTHORRI MO EMSZFTEML, HERKE»S T
Wi, EBEHESHRENEA OREHERE L, ERICHE SR
IR EHEE IR E & 021, FH 10.0(SDET7.7) % T - 7=, ER Tl 10.4(SD
+6.9)% ., BIPEATTIX 9.8(SDX8. 1) % TH Y . MAMICAEZTRD bR
o Tz,

3. BEEZWEICHT 2R
1) BERBRIEREIC T 5 BB

AE AR Z TETbHbRW- KW & LEEMIET 104 (4.8%), 65 x
5 &Ry L Ut RiE 192 4 (91.9%) ., THEIW ) & L7cilmiL 74 (3.3%)
Tho, TETHEW] ELEERIIVWRL-7-, TETHEEW - EWV] &L
Tt tm O T By R AR X, 1 11.6(SDE£6.9) 0 THO  [H x5 &
Bwl Lozl 4.8(SD*£2.6)4y, M@V & LziEE oz i
3.8(SD£1.5)4r Th - 7= (& 9),

MATHEBITHZ & (£ 9), EMET TETHEW] L LEERITED T,
BYEERIEECIZ 24 (2.0%), TRW) &Lz, 2T 14 (0.9%)., 7
£ (6.9%). b xrHERW] & LtmiE, 24 1004 (93.5%) ., 924
(90.2%) . MW & LIiEmiZ,. 2N Z 64 (5.6%).14 (1.0%) TH Y |
WA e & THEY ETHMEmMITWVRNoTo, 7ok, BpER 2 124 b
B EIT> TWVDH, ERI LB EM N BT RBMEZ FEi LTV 5k (S E
be)o=ZE T [EThHRW] ELEERITIBLT, TR &5 d 1
ZDIHTH T,

2) BEHEGOHEMRE
HEREGOBEMEICEL TEE 1D HAEROBERE G2 NHEE TS 72
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E LTI 126 4 (60.3%), [Pz WHM X2 & L2iiEix 76 4
(36.4%) . TF VHMTERholel L LTHmIT 44 (1.9%), THE T
ol ELIEEEIZ3IA (1.4%)DHThoTz, [HETEx) & 720
TEWHETE /) L LEETI.T%EHD TV,

FEATE BTl ERIEED 103 4 (96.3%) . BFERTEE D 99 4 (97.1%) 23 [ #
fg CET s TEVWTE W TE ) L L, [HCERhrole - HEVEHMGTE
minot) LT AL, TREFEN 44 B.7%). 34 (2.9%) Tholz, E
AiRE CBYERTEE S oI, BEERARBICAEERRLLOATH, MO
5% EDFEN TBHECTE - PV 0WETcx/z) L, BMEICHEZE
RO ol

HPERR ik, BECTEE - FTninWEM ) & LWt ¥ ¢ W
B 984 (95.1%)., T TCErhrole - HEVHMTERoTo) & LG
Wik, 54 (4.9%)DAH Tholo, BEMBETIZZEN LN 104 4 (98.1%), 2
£(1.9%) TH Y, MEEMICHZZ TR0 o 2 BEPERRE D J7 25 1) PE I B 1
e~ TBfRECE T« VWV TE] LORIZERPLm S, [BMET
ol - bFVEMTERD oI EDOEIZERERNOCMM N - 72,

RFEEA R Tk, T CX - ZFWVnEWnWEE T & Lzkmit, ¥
BECUX 4345 (100.0%) R HIBECIL 654 (97.0%) . R HIAE Cix 9445 (94.9%) .
(B CExebolc - HEVEHMTE Do) L LEEMIT., TRZEN O
%, 24 (3.0%), 54 (5.1%) Th-otz, SEHMICHEZ X Lo, HiR

HENEDIZON T, THECTCERhole - bFVHEHMTCE Lol T2
FOEIGHELS BRDHIBEMITH - T,

3) BEHREBRLZEBMCEX-EAL, BETERPoHEHHA

A dimgs THMR X - P 0HEMRcE-) BlhE LT, IZ8EN
CMAND oS (B TE) ) & LciEma 186 4 (92. 1%) . [ 4& »
S NELS CH, By CHGE R CHMECE) L Lzt 11
% (5.4%), TRE2EZNLHPNEL TH, Bz R TCHENTHEBTLZLT
HfgcElo) ELmD 44 (2.0%) Tholz, £/, BEKEBR L [HE
TERDol - HFEVHEHMTERNhol) L TAHOEBAL LT, [HER
FHBECTH T ELEEEN 34, [REELOHBEADENL S T2ND )
LN 34, [HMERREMRBNE Nl & LEEEEN 14 Th
-7 (& 11),

N
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AT H B CIL, ERIFED 95 4 (92.2%) . BIEERIRED 91 4 (91.9%) 2% [
BENPOAHADRH TG (BfETE/)) L LTEY, WAL bIZ9EL L
DENZEENPOHWANS 52 & THMEL Tz,

Wiz, HERERHN TR & B CcE - FnhknWBcxiz) HFoxzoH
B & LT, WIFEMMBED 954 (96.9%) 2 [ZRELLUHAND o 7225 (FfR
TE7)) LTk, IZ2EFENPLHAHANES TH, B CHBEZ LD
EG 2R TG T2E CHMTE) L LEERBIE3I4A B.1%) ThoT,
RPEMFE TIX, Z4Z 4 91 4 (88.3%) . 12 4 (11.7%) TH v | #RPE i B D
FRAE(p=0.021) ICEBIC.[ZEHEPOLUHNELS TH, Ay CHFETE
7o) EEZL TV,

R TR (B CE - P VW VWHEMBCTE o  HFOZT0HHB & LT,
(ZREDPOHADR D oo b ) LEIZ L MEm, PR 38 44 (88.4%) .
I RE 62 44 (95.4%) . KHIEE 86 4 (92.5%) Tholo, [BEHE LN
BITH, B CHBEZ AL Z LG T LIk VEMTE) L LE
RIS, ZALEAN 5 A (11.6%) . 34 (4.6%). T4 (1.56%)dH->7-, 3HMHT
AEZETRP TN THHARRS THASTHETEZ) LT 2%E 234 H
HETo0E<, TR WETIZH o 72,

4) BEERZWHECEHTIERENLOONADOFE

SEIOERIZBW T, BEERZHIEERANC, BEEZHIECODHTOR
%z T&i07) & L 964 (45.3%) . =i Twipv ) & Lsidmn
116 4 (54.7%) Toh » 7= (£ 12),

FEATE B Tl T 7] & L7z L =R AL 34 44 (30.9%) . BhE AT #E 62
4 (60.8%) & v . BIPERNRE D 5 8 A E (p=0.000) IZ m R % T/ EHZEL
TWi,

5) BEKZKEBCHTIERENLPOLOBRAANFTCETIFE
ABEEZHEORNS, REZ L TS H, REZLTLANLRNE
REOMMAEZ T nE TS & LEmiE 129 4 (60.9%) ., [R5 )
LT mmiT 46 4 (21.7%) T HFE 0 Bb7pvw) & U ikmid 356 4 (16.5%) .
TR & LT 24 (0.9%) Th - 72 (3% 12),
MEATH R CTIE, ERIETZ T ZVWE THY - Rf 9 ) L Lzt 85
£ (717.3%), THbRw - HEVEDLARV] & LEEEIE 254 (22.7%). B
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FERRBECIXZ N ZH 90 4 (88.2%) ., 12 4 (11.8%) TH v . BHpEMEE N &
(p=0.036) IZmEIC THS - RRHES ] LHEHEZL TV,

HERR T, PIERHECHPAZZ T VWS TEHS - 085 ) & Lz
X 90 44 (84.9%) ., #RPEMEE TIL 854 (80.2%) ., b2 -HFE v Bbik
W e LRI, ENER 16 4 (15.1%) . 21 4 (19.8%) Th - 7=, i ff
M CHEEZEIRDONR Do, RERBEO TR TR - 0B 5) &H
BLIHEOEAENELS, TRbRn-bFEVEbAvn, LERIZLEZHEOEHAN
Lm0 T,

AR IR ClX, MM TR T onweE TR -2 9] & LM
@i 34 4 (7T7.3%) . THIHETIX 56 4 (83.6%) . REIMF TIL 854 (84.2%)
b --bFEVEbRwvw) L LEEEEIZ., £2Afh 10 4 (22.7%), 11
4 (16.4%) .16 4 (15.8%) TH > 7= 3 MM TAHEZ TR DO LN > 22,
ERRE A ETIC N T TR - /- ) ORZEENREL RDIMBEMICH -
7=

6) BEKZEEOZDHLERY

Ao 22 RS2 E LT, EREDZMRER ] & Lt
2207 4 (97.2%) TiEtm s 2~3 I 1 BIFEE & LizEmad 14 (0.5%) .
CAEARAIH - o - RHCA 1T ERE) TEaomPE L&) LRIZLE
X e HiIc 24 0.9%) THY FEALOENTRBEZBEICZ T VEL
TWi (% 12),

w2 RIS mREZ v e L 2 i EAT O B AIAR LS 72 v (4 2
MIPW)Z e ZRRLEET, SO EHLETOIRMEZEM LS, 21
TH 92. 1% TEFMRLA 2 CTHERIZ T2V, 2EZEL, TEFHIR
WRDHLREOHRTEN] LT HHEITDLTN 1.9% Thole, HEITHI>Z LD
R A 72N EERRTIRIE VI, R E2HET 5H O E S 1T
LTWeRn . ZhTohbRBIFULOERBERIZZ T2 2HEL TV,

7) BEEBHEBECLIIREREZHROFETZ2HHAAHE
BERZWIETHRIBICRENR RO o TH G, HDVOEFITETEL
THLWEREI D, EEo2MWvic LT TES ] LRE LTS, 197 4
(92.5%), B L LEGEENS 154 (71.0%), IdFvEbArwv) &L
TehEm 2y 14 (0.56%) Th o, TRbRw) L LT\ ihrolc, 2D
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RN ETHELTIIFLNE THY - O0R0E ) L LTV (E12),

8) BMEWKZHIELICHET 2 ERR

AFEZWIEICOWTOEREY, FAERARTIHB WD) & Licitmi 197
£4(92.9%) . T T2 & LIEEmIX 154 (T.1%) Thoio, H#HREHT
WHELEEOERKE LT, HERIET K- M3t 71v0) &Ltk
N 143 4 (67.5%) TRARWH Bl & L7oEm2 87 4 (41.0%), TEEHFEH | &
U7cbffma’ 394 (18.4%) . T4 v & —x v b & LTciEmns 33 4 (15.6%) .
TLART OGN | & Lok im sy 107 4 (50.5%) ., [Zoft) & Liikmn 3 4
(1.4%) Tholz, ZBELIERFE LR o TWD DX TR - M - 7 L v
Thv, TEREH] X A2 =%y M ORIZERTE» -7 (E12),

HEERER CTIE IR MGE- T L E & LA, FIEmEE 77 4 (72.0%) |
% PE I BE 66 4 (62.9%) A ANRWI B & LI iEma ( Z i Z 4534 (49.5%) .
3444 (32.4%) TERHF 1L LictEmn 2 £h 184 (16.8%) 214 (20.0%) .
(o F—xy M LR, T Eh 25 4(23.4%), 84 (7.6%) T
bole, TRARHB & T4y =3y ] OWMEHEBIZEWT, HIEMDS
MAEE(ERZE I p=0.011, 0.002) IZEBICHERKE LW, TR - M -
TLE]IZBWTSH, MIERBEDO TR EFBITHERE L LT,
PEMREHA R CIix TR -MEGE -7 L vy & LAy A W BE 23 4 (53.5%) .
AR 46 4 (68.7%) . KMIBE 74 4 (72.5%) . TRASHB ) & LImiEmix,
FAEN 94 (20.9%) . 344 (50.7%)., 444 (43.1%) ., TEEE & LIt
IHiL, ZHEN 64 (14.0%). 154 (22.4%), 184 (17.6%), T4 ¥ — %
v b e LTEERIT, FRAEN 34 (T.0%), 104 (14.9%) ., 204 (19.6%)
Thole, EHRZBRL] TENEN 54 (11.6%), 34 (4.5%). T4 (6.9%)
Thole, HMIRBENEDIZONL T, HREFBTVWDLIHEORG N & 72 5 M
FIZH TN, RFICEBNTHRERZBE TV ARNWETIHEBHFEMLEL T,

9) BEKDZHKEBCHFTETLIZ L

AEEZWEICHFRET L2 L IREOREOREEZMD Z &) & L
To it 132 40 (62.6%) . el o %x2 A5 2 &) & Lichtim 52 4 (24.6%) .
(R OAEFEZMD Z L 1 Ll 174 (8.1%) TIEoMERNEZm5 = &)
LTt A4 (1.9%), [ Thr b FEETEDH L) L LR34
(1.4%), TR O KRE SRKEEZMD Z &) L LEER 24 (0.9%) TH Y,
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6EILL Loz N TRROBREOEmEEMD Z L) & LTk (& 13),
HERR T, THREORFOFmEEMD Z L) & Lo, ¥R T
13 566 4 (52.8%) . MEMAETIZ 764 (72.4%) . TlRIEOZZHR 52 &) L L
ToAEMm S, Z LA 334 (31.1%) . 194 (18.1%) . IR IR D EfFE2M D 2 &
ELleiEma, £ 134 (12.3%), 44 (3.8%) ., aRoMRzZms 2
El L ES, FNER140.9%), 34 (2.9%), [ THDZ & aE
TEDH L) LS, T 24 (1.9%). 14 (1.0%)., NRRE D
RESROFEEEZMD &) L LEEEmIE. LI 140.9%, 1.0%) TH -
oo THRROBEOREEZMD Z L X, RERBED T NAHE (p=0.003) IZ &
FTholend, TRERDZ L] L TEGFEZMDZ L) X, VERBBEDO FNA
BE(ZNZE p=0.028, 0.02)IZ@mEThol=, BN EZmMD Z &1 1%,
FEZAZTIRBOONR Lo, REBHEOEZERIS DT NICEN 2T,
EARFFEIICIL, TIRIRDOBREOFEZMD Z L] L BEIZE L2, )4
BETIX 22 4 (50.0%) . FHIEECTIX 40 4 (59.7%) . KMIFETIL 70 4 (70.0%)
ThO EREAEPELICONTHERAES RLO2MBMIZH -7z, TIHIEDE
ERAHZE] ELTEEEIT. TREN 134 (29.5%). 204 (29.9%) ., 194
(19.0%) TH Y ., WIMIBES T WA &L, REBECIHEIZERENOLE N -
oo TR DEFZMD Z L) L LT, TEh 6 4 (13.6%)., 4 4
(6.0%). 7 4 (7T.0%) TH V. WIHEENPHORYEEITHRFEE RN LN
Mol TREOVERNZMD Z L1 LEEMEmiZ. 2N 04 .34 (4.5%),
14 (1.0%) TH Y 3L BICHEERMMENEARBICH T2, TR THDZ &%
FETE L L) &L, PIMIAEE 34 (6.8%) . HIRE & RKMBECIEmE
BEETOW 2o, THMEORESXKRELZMD Z L) & Ll 78
I TCIEEZER TR o RN KB TIT 24 (2.0%) 3EIZE L Tz,
SO L BIZA~FHDOENTRROREOFEZMDH Z &1L REIZEL TV,

10) BERZHEZEERBZETE CHF/ETLIZL

AG D WEE &l RE2 T EICHE T2 2 LT I2EERE S
MORLT AL TS ND L) & LN 97 4 (45.5%) . [IEME R 25
LT NDZ &) ELMEmD 344 (16.0%), TRESCHAE®ZD T EH D
TEIEONWTHHIRIEEL L TS NDZ & LEmn 304 (14.1%) [ 56
LRTWEHKEZFE->T<NDZ L) & LEMEmN 284 (13.1%) ., EEiEH
REBDOHEDZ LIZOWTHHARLHEEZ L TIND Z &) & Lcikmd 23
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4 (10.8%) Tholz, EMHRDESL., TOLNY T WP EZ W 2 H 0
KeHAZHED TR, REFESCHELLTVWEMKEY 28T 58 1
4 BFEL Tz (F 13),

MEATEMTIZ, MBEMICAEENAONTZEHB T o7, L2rL, TR
RHEHAZDFELDOZLIZOVWTHHARLHEEAZ L TSND I &) X, ERE
T 154 (13.5%) . BIPERTRE T 1564 (14.7%) . TIEIRHPRESZ O BE D Z L1
DNTHHACHELZ L T NDZ LT ENENIA B.1%) . 144 (13.7%) .
FELRTWERHKZE-> T NDEZ 8 1, ZNEFN 114 (9.9%), 174
(16.7%) TH YV . WTFNLBEMBORZERNCCE N -, W2, (B8
RaEHPOVRLTSHP LTINS Z &) I, T E4 55 4 (49.5%), 42 4
(41.2%), TEfe282 L < Ndl L] T, ZTh 204 (18.0%). 14
4 (13.7%) Th v, EMFEORIERRLROmmMN o 7o, BYER B IL R E
LT OWERASKIEY 28T 28MICH Y, EMBIXIE#RRZZES., TO
PO RT WA Z G T 2D - T,

HMEREN T, T8/ R 202 0T <HH LTINS L) & LEERE
DS, M) PE M RE TIE 42 44 (38.9%) . #RPE MW HE TIX 55 44 (52.4%) . [ EfER 2%
LTS NDZ L) ELMmITmAEE I2 174 (15.7%, 16.2%). [jER
RHAEBRDOFLELDZLICHOVWTHARLHEELZ LTS NDZ L) & LIcim
. TNEN 194 (17.6%), 11 4 (10.6%) ., [FELRT WEBMK % E-> TL
NoHZ e &L ERITmAE s I 14 4 (13.0%, 13.3%). EIRFLEE
DEEDOZ EIWCOVWTHHACHEEZ L T NDI &) L LEEEREIZ, 2nE
U164 (14.8%) . T4 (6.7%) Tholo, [BEMEEL SNV TSHHLT
<NDHZ LT, REBEHOFPAEE (P=0.4)ICEETHoT=, 2. AR
FEIXR DN o DS, FEREED T SR ERBEC S TR o 00 1% O B
EOZLIZOVWTHHARLHEELZ LTSN Z L]0, [RESCHAEZD &
DZEIZODVWTHHAPLEELZ L TSNDZE] 2E, REFBFELZLZLHAN
RRE Mo T,

EHREEIARI CIL, IR EMREEZ PV TKHHL TS NSEZ ) L LA
WS, PIHARE 18 44 (40.9%) ., "HHHARE 34 4 (50.7%) . KEARE 45 4 (44.1%) .
(22 L T<NDI L] ELEERMD, ZhEN 6 4 (13.6%), 9
4 (13.4%) . 19 4 (18.6%) ., RIRSLHAEZDO FLEHL DO Z LIZHONTHAR
HEEZL SN2 leLicEmA . e s4 (11.4%) .84 (11.9%) .
17 4 (16.7%), @ LT WEAKEFE-T<hdZ &) L LEEmMD, £
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NZI 84 (18.2%) . 104 (14.9%) . 10 4 (9.8%) . HEHg <0 o 1% O REAK D
ZERZHOVWTHHRHEEA LTSNS Z L] LR, ThEh 7 4
(15.9%). 64 (9.0%). 104 (9.8%) TH - 7=, HIWIFIL, HEIETCER D
BEOZ EIZOVWTHASLHEEAZ L <2 L), TEHELLTWEREHR % E
ST NDZ s ORZERMMUOBEICEXDb S IcE»roT=, -, K
EIMBERSCHAZO FELDOZ LIZHOWVWTHHASCEELZ L TSNS L) TE
M2 L T<NDI L] ORIZRERPMOBFICHRILRE NS T2,

11) BIRL TWAZ LROBH THH LR OERT S

R L TWALAZER BB THLIZEERDERTHREE LT, HE) %2 K
C7oWp)] & L7ciEmmay 86 4 (40.8%) ., THEEMAR ] & Lol 54 4
(25.6%) . [REL RV DOH D (RELSRo)AZOBEEZ R TWHE &
U7ohbtma’ 3140 (14.7%) . TJEPEO N EIEIRSCHED Z & 255 L TV 2 K -
JEF DR AT eRE] & LiciEmas 234 (10.9%) . TRboADZ &%
BEZTWVWDHER - RHRAUICFEE LT TWAHEKE] & Lakma 12 4 (5.7%) .
TR HER MO EZ L TV DR - BBERICBMLTWAHRE) & L
M 34 (1.4%) . T2 ofti) 2324 (0.9%) Th o7 (% 13),

HEERERICIX, TRBE 2 U e M) & U7z bkim 2y, WIPEIR BE 45 44 (42.5%) |
RPEMRE 41 4 (39.8%) ., TEBERMAR] & Lcma, ThZi 32 4
(30.2%), 22 4 (21.4%), TABE O N LAEIRCHED Z & 255 L TV 5 K,
MO MEEZ TR & LIciEmd, 24 10 4 (9.4%)., 13 4
(12.6%) . TREL RV 220H D (KEL o) B OBEZ R TV DL &
LR tn, ZHF4 94 (8.5%), 224 (21.4%) . THEboADZ L 52E 2
TWHHF-RHER AVIZFELNIT TWDHIRF & LI mA 2 E 74 (6.6%) .
5 4 (4.9%) ., MERCHEM M O Z L TWDHE - BEEE koL Tw
HEF] L LTeiEmDs, ENEN 34 (2.8%), 04 ThoTe, TRELS Y D
OhHDH(RELS RSB OBEZ R TWADK] OHEBIZBWTIEL, #&EmW
HOHNAE (p=0.009)ICEKTH > 7=,

PEYREEHI R IR, ThHREI 2 U RE) & Lcimas . FIEE 34 (7. 1%) .
HHIRE 25 440 (37.3%) . KEIRE 5844 (58.0%) TH V., BERMBAR & L1z
s, i 194 (45.2%) . 1944 (28.4%) . 16 4 (16.0%) . I R& < 72
DODOHDH(RELS o)A OBEZRTWAK) & LIcikmd, 2%
T4 (16.7%), 1564 (22.4%). 94 (9.0%) ., TFHPHDO N EIERSCHPED Z
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EEGFELTWVWDERE - AEMNOOEEZ TR E LS, 2 EFh 94
(21.4%). 54 (7.5%). 94 (9.0%). [HFHrA DI LEBHEZTWDHE - IR
HRoAMTEE LT TWDRE & LI mA  EnEh 44 (9.5%) .24 (3.0%) .
6 4 (6.0%), MEIRCHEM M O W Z L TWDHE - S kicsimL Tw
D) L L@, ThZh o4, 14 (1.5%), 24 (2.0%) Th -7, ¥
R CIE T ERMRARE, PHERMIBECIX TREIAZK k) LRIET D
Fanmkbm <, REk) & TEBEEMRER] BT 3HMICARZE (X
ALE I p=0.000, 0.001) S &7z, THENRE ) (34E MR Ho0s o 1T > 88
L, K TBEMMRAER ] I LTz, £, TkE<< 2052955 (K
E o) BEEZRTWS R THHIBEICKR L. THEBADOANLIERSH
PEDZ & EGFELTWDHIRE - FHNO WA TR X EENED ZH o
7=

12) BHEM P B ERZMELZITO 2 LI T 2 RBHK

BYEERI A EEZWIEEZT ) 2Ll LT, TETH R & LT
1134 (53.1%), TEW) & LML 954 (44.6%)., [HE VR V) &
Lt 4 4 (1.9%), TRLSZ2Ww) & LclEIE140.5%)ThH ., K
9B8%NDEN TETHLRW - B\ EHEMRERLTH -,

FEATE B CIX ERBECTIEIE THREW-RBW & L2 105 4 (95.5%)

(B2 -bFEVRI LWV & LEEEREITS4 (4.5%) ThH v, BIFEREET

FRETOENRTETHLRVW-RBW] &L, ThEVRLS RN B2V &7
LHEIT W T,

BhPERR N B E WL EIT ) Z et T2 RoERE LT, BHLEKD
[ Z DDLU T &S REERBE LT (F 14),
FFLIETHLRVW BV CEIBZLEZFOBRREZR UL T TV —I1201F,
FoHhTIAV—0DF—Iv7% [ ] Nicie LT,

O [EBEERECHTI2H/H2H25]: SRFOREFIT. TRBLRD L
WIOEE LD OT), TR AD)ERHZLNDDOTIW], [HBEHK
MEOLENZE L DD, MBI TLELTEING] RETH
> 7z,

@ [MRLLTWEAKAHD] :THELLTVWELLTEY)), THER
FTVWEHELTEY)) -BEHLLTVERBLLTZEY) ), TMnT<hd
(bHRD)] RETHoTZ,
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@ [ZERIHNEZD -V TEILTo T ND] [0 d< - FLL
LTSNS, ITEIZHHLTIND - ATL<Nbd], o< D&
T<hd] RETHoI,

@ [MESBEWBSHEBERMBITo TH LW ERS ] THm#EAbhIE X
WL THERSEIRDR > ThhiE7Zh ch vy, TfEHZEHAET-
T NNEFTFRELRKREEERS ) "EThHhoT,

® [EEKECDIZRD]  [FHLHEMMNELS 25 LB 0T, TERA
ROMHEERITI V) RETH- T,

® [LLENHYBEMAZGFEELTWD] HT MBI ESZLEN H
L0, TZBLLTHTWELZT L), THEMZEHELTVWLING] 2ET
H o7,

@ [BEMOREPSOBRLME W] TBEMONETERLNL BN
vy, TEREIZE BRAMT 22 hewn], TWAnWARHEBT
ARTbHEbHWizWw] R ETH o7,

® [BPERI AT H Z LIS ARLZRE N ERR2 0] TR IcE N E B biuns
B, TRFICAZITIE C v, TEMATL20LEEDVRWERS NG
mETHoT,

@ [P OBEMEFEHRNEATED] TBEORZT TR, BR
MOFICVERERLLALRTELWVEWV], R A DREZIEEL T
boolehAnEwn), IFHRBEFTEL2000) RETH- T,

O [BhEMMBITHOBESEZWE2Z 022 FHESOBRETHS]: TAY
WEPEREICIE Y O T, THODRHEL TWD RO EICHEN S AMBIT D
TEEEDZEEFRONLL] RETHo T,

@ [EREY BBEMOGRL VW] TBEMIAICAETE LSRN
ERO Y, TER O CHMMBMAEERBEMIAOTNEL T D]
ThoT,

WIZ, TR W - bFEV R RW) LLEEHFOFERE LTI,

O [BFEMMBIT) ZLICEARALRH D] ZORIZEHE L TIE D LARZ],
[ERiDOFNZLTEDL] RETHo T,

Dbl Xkoic, EEMRERPSIZ1IIEOIT I — SEHRERND

F1Eos T I —nHEEHINT,
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13) BEKZHIEHEITEORHARZICH T 2EROER
(1) T28E WAL LEAB) &
MERAFRALEZ T LEEZELZERE] O—%%
CEENEERBRAERIC, S LT FHE2 LCEB ) 2% £
BEZREFAEN T vy 7 L, SOICHEREZZZESL OMEEICH FE R
TIHMHEZTZEAIICTF 2y 272 L THE60. 20 —%KE2 /(K 13),
ZFO—HEKOE W UERBATERICEE L TWD)HEBIFIEIL, TLSE - 178
93.3% ., IO E X | 91.7% ., TR 91.6%., B 90.3% ., [FEES ] 89.9%.
(PERT) 87.3%., [ ) 83.8%. H 1 81.7%., [¥5H ) 81.0%., /4] 80.0%.
(EAKE] 78. 1%, [EIR o K& = - #HEEMRE B IRFHM) 1 74.2% . THERE
T1.1% . THA#E 1 70.8% . [ gt ) 70. 0% . [ PEL AR E B ) 66. 7% . [ 62.8% .
(OO | 57.9% ., TE# ] 54.9%., THh5E] 28.6% TdH - 7=,

(2) TZEE’HEHZLTCVWARVWEE] ¢
LR ARAEZ T EELELERE] OR—%F

WIiZ, Z8EFN THHAEZ L TWARWEBE] 1T, e T3 Z22 07 L
BLZHEAR] LOR—HEREREZ (K 13), TOR—EHEOE W (F 7 A IE e
B L TR WEARIZ, TLSE - 178 61.7% ., O EOB) =1 57.1%
MGE#E ) 52.8% ., [/ 49.3% ., B 46.2% ., [T 45.8% ., [&HJ 31.5%,
(%) 27.9% . THE IR GHHIfE ) 25.8% . T HB) 20. 4%, [l O | 15. 4% .
(I EF ) 13.3% . TEKE] 11.7%., ThhFE) 10.6% ., TR ERESZ ] 9.9%.
B 8.9%. M) 7.1%., i) 6.2% . TRl 5.3%., &li&) 3.8%. I
) 3.4%. TH1 3.1% Th -7z,

Al 22 HOHEBT—HEFLA-HELRMELL, TOME., —BEN 7
FLUEOEAMNISHE, A LN 3EULOBEANR THAELY, TD O b
5EIAETCH-TmHERIEHAD -7, ThEoOEE ), TLIE - 178, T8
o, TR, TE), TR, TE) BI—HEBR8ELUELEEVA, R—HED
3HIUEE®mMoTle, R THERI, TH I Ty, TRERES. TR B 13—
RN TEILLEE &< R—8RIT 1 BRI o7,

RaATFE R HERER O — B R L R -2 L /ERIIK 1415 1T L
TWn5,
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4. BERZHELERRZ I LE~DOE
FAERICE W TEBEFRZHIER L EEMED CRESRE 2B s ik
fa s 11 4 (5.1%) Wi, w2 CRIELRE 2HEMIn s 2 &3, Wi
Lo TRERBHWLEMAB LRI ZLNZZXONLLO, MEPLEE O
iz oo BH (EFEE) &, eI H (RER) LI THR
Bk ~D, Flo, RATHER . HERER ., SRR HRICE T 5 & T oI
MELREOEMEZ T RroE(EEE)OHOT — 2 2 i,

1) ARBZRBZOMERR~ LK - R IJ7—EHE
c STAl DRBALZRENLDEE - A PL R« RE~

(1) D% GE 15)

AR EEOLHEIT. @ZATFEY 82.4(SD+10.4) [ /4y, 2% 79.5(SD
9. ) [E /. BEZATEOLEBEIX. FH-3.0(SDE8.0)EI /4 Th Y | &2
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REIR 106(49.3) 48(43.2) 58(55.8) 21(47.7) 34(50.7) 51(49.0)
SELR AR R 214 ns *x
B hEE 200(93.5) 105(94.6) 95(92.2) 96(88.9) 104(98.1) 37(84.1) 64(95.5) 99(96.1)
RISE 14(6.5) 6(5.4) 8(7.8) 12(11.1) 2(1.9) 7(15.9) 3(4.5) 4(3.9)
ERR 214 ns . ns
mEsE 95(44.4) 52(46.8) 43(41.7) 33(30.6) 62(58.5) 20(45.5) 32(47.8) 43(41.7)
BEE (TIRERERES 119(55.6) 59(53.2) 60(58.3) 75(69.4) 44(41.5) 24(54.5) 35(52.2) 60(58.3)
)
Ey;: 3357 214
HmE 2(0.9) 1(0.9) 1(1.0) 2(1.9) 0 2 (4.5) 0 0
BEikE 189(88.3) 96(86.5) 93(90.3) 91(84.3) 98(92.5) 38(86.4) 62(92.5) 89(86.4)
ARk 23(10.8) 14(12.6) 9(8.7) 15(13.9) 8(7.5) 4(9.1) 5(7.5) 14(13.6)
RRFE 214
R 15(7.0) 2(1.8) 13(12.6) 3(2.8) 12(11.3) 2 (4.5) 6(9.0) 7(6.8)
BEER 46(21.5) 27(24.3) 19(18.4) 22(20.4) 24(22.6) 7(15.9) 14(20.9) 25(24.3)
B 25(11.7) 13(11.7) 12(11.7) 14(13.0) 11(10.4) 5(11.4) 9(13.4) 11(10.7)
EHIRS 62(29.0) 30(27.0) 32(31.1) 33(30.6) 29(27.4) 18(40.9) 12(17.9) 32(31.1)
.= 63(29.4) 38(34.2) 25(24.3) 34(31.5) 29(27.4) 12(27.3) 24(35.8) 27(26.2)
KeEaps 3(1.4) 1(0.9) 2(1.9) 2(1.9) 1(0.9) 0 2(3.0) 1(1.0)
NEZTEY-MEOERE 215 0 0 0 0 0 0 0 0
RS (XICBERE 215 11 9(81.8) 2(18.2) * 7(63.6) 4(36.4) ns 3(27.3) 3(27.3) 5(45.4)
&) CRECEROERES
FE# EERBNEMMEE[StudentDTARE] - WP REAB[—TEE D ER S HT) PEYR-E % - [Mann-WhitneyDUIRE ] T [ &E]

% p<.001

** p<.01

* p<.05 ns not significant



=9 IEIFE

&

2-BERBREREEERORRERE

% (%) or mean=SD

N exRE EAPEE BhEERmEt plE

SEimER M (53) 214 16.9+9.8  10.8%+4.4  23.4+98  ***
EERRERME () 158 5.1+3.4 3.7*+1.6 83+42  *x*
BERRERERE 209 ns

ETHRL 2(1.0) 0 2(2.0)

LD 8(3.8) 1(0.9) 7(6.9)

LEHERLY 192(91.9)  100(93.5)  92(90.2)

] 7(3.3) 6(5.6) 1(1.0)

ETHEL 0 0 0
BEEREFERENESE 209
RRE M (5)

ETHRUV-RL 11.6+6.9

LEOERLY 4.8+2.6

y 1A 3.8+1.5

iR E2 - B S IR E R [Mann-Whitney D UK iE ] BEREREREIRRE[HEE] ***p<.001 nsnot significant



*®10 BERKEZORBERBEFDHE

Xt

2= i B /22 Bif A - 9 3w B 52 1))

(%)
2k X Bl £ & #A R A
< pflE piE
& (N=194) (n=110) (n=84) (n=38) (n=64) (n=92)
R 81.4 84.5 77.4 ns 68.4 92.2 79.3 b
-] 79.9 81.8 77.4 ns 60.5 85.9 83.7 b
DEOEE 74.7 68.2 83.3 * 89.5 87.5 59.8 ok
I

e R AR 4L =5 62.4 61.8 63.1 ns 36.8 81.3 59.8 dohck
2 61.3 75.5 429 sk 47.4 64.1 65.2 ns
F 57.2 70.0 40.5 sk 65.8 60.9 51.1 ns
B 443 54.5 31.0 bl 31.6 50.0 45.7 ns
RAIREHA 84.0 82.7 82.8 ns 34.2 96.9 95.7 ok
RA 4L 60.8 66.4 53.6 ns 5.3 76.6 72.8 dokke
am 34.0 45.5 19.0 Jekee 2.6 39.1 43.5 dokke

I
ﬂé‘Ed)éﬁsf& il 32,5 31.8 33.3 ns 2.6 56.3 28.3 ok
LCE-78) 23.2 26.4 19.0 ns 23.7 26.6 20.7 ns
PRI 4 E B 1.5 1.8 1.2 ns 0.0 1.6 2.2 ns
i 1.0 0.9 1.2 ns 0.0 1.6 1.1 ns
= 423 30.0 58.3 Ik 21.1 67.2 33.7 bl
BERE 23.2 45 47.6 Ik 7.9 42.2 16.3 bl
DEDEE 9.8 6.4 14.3 ns 2.6 17.2 7.6 ns
& R i 25 i 5.2 2.7 8.3 ns 0.0 4.7 7.6 ns
R 5.2 1.8 9.5 * 2.6 9.4 3.3 ns
ifi 0.0 0.0 0.0 ns 0.0 0.0 0.0 ns
B 0.0 0.0 0.0 ns 0.0 0.0 0.0 ns
BEOELIE 36.6 30.9 45.1 * 23.7 51.6 31.5 b
BEHOLIE 20.1 12.8 30.5 sk 21.1 29.7 13.0 *

BRTERY

¥KE 16.5 15.5 18.3 ns 7.9 18.8 18.5 ns
i< 7.2 7.3 7.1 ns 18.4 4.7 4.3 ns

[HRE]  ** p<001 ** p<01 *p<.05 ns not significant
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[HRE] ***p<.001 **p<.01 *p<.05
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BE REGROIEREE CIRAE - AR
- \ -
%11 #EE/ |Ed] =+ F% 12 1 & 1 1x
% (%)

N 2xRE EWH BDESHE pE WDESE BERE M rhEARE R piE
BERESOEBRE 209 ns ns
HETE: 126(60.3) 98(95.1)  104(98.1) 43(100.0) 65(97.0) 94(94.9)
NN BB TES 76(36.4) 1020983 99(971)
HEYEETEL, O 4(1.9)
B Ao 304 4(3.7) 3(2.9) 5(4.9) 2(1.9) 0 2(3.0) 5(5.1)
BENEGOBMATEER 202 ns ns
EREANLHELAHOIZHDS 186(92.1) 95(92.2) 91(91.9) 95(96.9) 91(88.3) 38(88.4) 62(95.4) 86(92.5)
BA CEBZEREITT 11(5.4) 8(7.8) 3(3.0)
EgERTHEgTAHILT 4(2.0) 0 4(4.1) 3(3.1) 12(11.7) 5(11.6) 3(4.6) 7(7.5)
ZNDfth 1(0.5) 0 1(1.0)
ﬁj:?;&@f&éﬂﬁ@'@%ﬁb\of: 7
]
BN BB TH =0 3(42.9)
PREDLHREANEN OO 3(42.9)
BRERENEN =0 1(14.2)

[*#&E] * p<.05

ns not significant



®12 EERZWECETOREDERLALE, RZHERE ., BRGPHFEEH

£ (%)
N £XRE EME  BIEME plE ERE KRESE 0 pE OO hiAEE REAE plE
BEREHECEAT 25O E R 212 s ns ns
HY (ZT+1=) 96(45.3) 34(30.9) 62(60.8) 47(44.3) 49(46.2) 19(43.2) 32(47.8) 45(44.6)
L (ZIFTLVELY) 116(54.7)  76(69.1) 40(39.2) 59(55.7) 57(53.8) 25(56.8)  35(52.2) 56(55.4)
BRPWEICEET HMBAEZIH Ly 212 * ns ns
&8 ?b\
B3 125(60.9) 90(84.9)  85(80.2) 34(77.3)  56(83.6)  85(84.2)
PHES 46(21.7)  85(77.3) 90(88.2)
HFEYBDOEL 35(16.5)  7527)  12(11.8) 16(15.1)  21(19.8) 10(22.7)  11(16.4)  16(15.8)
Bbiy 2(0.9)
EE B ﬁ”mf:f@&ﬁ’)#%ﬁ%ﬁ 213 ns ns
Hl‘ﬂ?ﬁ_ 2~3|E“ 1EFEE 1(0.5) 0 1(1.0) 0 1(1.0)
ER - - RE IR L EEE 2(0.9) 1(0.9) 1(1.0) 1(0.9) 1(1.0)
BROF/LLIzES 2(0.9) 0 2(2.0) 1(0.9) 1(1.0)
Z 0t 1(0.5) 1(0.9) 0 0 1(1.0)
BEREHRICKIBRRESHEBED 213 ns ns ns
HETHEAEE
HYDFFEITETELTRLLES 197(92.5)  105(94.6)  92(90.2) 101(93.5)  96(91.4) 39(88.6)  62(92.5) 96(94.1)
WJ@**':@'CEEUC&%;;E : 15(7.0) 6(5.4) 9(8.8) 7(6.5) 8(7.6) 5(11.4)  4(6.0) 6(5.9)
lu.\j
HYDFEFICETELTHLILE 1(0.5) 0 1(1.0) 0 1(1.0) 0 1(1.5) 0
HEYBRDLIZ
HYDFEFIZETELTHELLNE 0 0 0 0 0 0 0 0
Bhizn
BERCEHEICET SEROAE 212
FmHY 197(92.9) 93(86.9)  104(99.0) 38(88.4)  64(95.5) 95(93.1)
S8R L 15(7.1) 14(13.1) 1(1.0) 5(11.6) 3(4.5) 7(6.9)
BEREEAICET 2ERR 197
(E#HEZE)
A-fE-TLE 143(67.5) 75(68.2) 68(66.7) ns 77(72.0) 66(62.9) ns 23(53.5)  46(68.7) 74(72.5) ns
RANOEE 87(41.0) 46(41.8) 41(40.2) ns 53(49.5) 34(32.4) * 9(20.9)  34(50.7) 44(43.1) ok
EEE 39(18.4) 15(13.6) 24(23.5) ns 18(16.8) 21(20.0) ns 6(14.0)  15(22.4) 18(17.6) ns
LB —Fy b 33(15.6) 20(18.2) 13(12.7) ns 25(23.4) 8(7.6) x 3(7.0) 10(14.9) 20(19.6) ns
INETIOY s 107(50.5) 48(43.6) 59(57.8) * 12(11.2) 95(90.5) / 23(53.5)  36(53.7) 48(47.1) ns
ZFDih 3(1.4) 1(0.9) 2(2.0) ns 1(0.9) 2(1.9) ns 1(2.3) 0 2(2.0) ns

[x#&FE] *** p<001 **p<01 *p<.05 nsnotsignificant



®13 BEKZHECIEREZHITAICHFI AL

% (%)

N  £x&E EWH BESH plE HESHE BEHE pE DTk R KEm  pfE

BEREHEICHFTIE 211
BROEZEDEELMAE 132(62.6)  68(61.8) 64(63.4) ns 56(52.8) 76(72.4) *k 22(50.0) 40(59.7) 70(70.0) ns
PRROZEERBHIE 52(24.6)  27(24.5)  25(24.8) ns 33(31.1) 19(18.1) * 13(29.5) 20(29.9) 19(19.0) ns
FRROEREMBEE 17(8.1) 9(8.2) 8(7.9) ns 13(12.3) 4(3.8) * 6(13.6) 4(6.0) 7(7.0) ns
RERDOMANEMSIL 4(1.9) 3(2.7) 1(1.0) ns 1(0.9) 3(2.9) ns 0 3(4.5) 1(1.0) ns
BHRTHAEEZERTESHIL 3(1.4) 2(1.8) 1(1.0) ns 2(1.9) 1(1.0) ns 3(6.8) 0 0 ns
FRRORESOREEMS_E 2(0.9) 1(0.9) 1(1.0) ns 1(0.9) 1(1.0) ns 0 0 2(2.0) ns
Z Dt 1(0.5) 0 1(1.0) ns 0 1(1.0) ns 0 0 1(1.0) ns
FRBERITEICHFTEIL 213
SSERERA AN DT ERIAL 97(45.5)  55(49.5)  42(41.2) ns 42(38.9) 55(52.4) * 18(40.9) 34(50.7) 45(44.1) ns
Thadle
EREGZEFLTNSIE 34(16.0) 20(18.0) 14(13.7) ns 17(15.7) 17(16.2) ns 6(13.6) 9(13.4) 19(18.6) ns
BIROHEAERDFELDILIZD 30(14.1) 15(13.5) 15(14.7) ns 19(17.6) 11(10.6) ns 5(11.4) 8(11.9) 17(16.7) ns
WTERBADIEEEL TN DT E
FELOTUOSFHERZE TSI L 28(13.1) 11(9.9) 17(16.7) ns 14(13.0) 14(13.3) ns 8(18.2) 10(14.9) 10(9.8) ns
FIRPPEZRODBIADIEIZDONT 23(10.8) 9(8.1) 14(13.7) ns 16(14.8) 7(6.7) ns 7(15.9) 6(9.0) 10(9.8) ns
SHBARIEEELT<NDIE
ZDith 1(0.5) 1(0.9) 0 ns 0 1(0.5) ns 0 0 1(1.0) ns
BRLTL\ASLOBBTHASLE 209
ﬁ,f’;f;ﬁf*ﬁ 86(40.8)  50(46.7)  36(35.3) ns 45(42.5) 41(39.8) ns 3(7.1) 25(37.3) 58(58.0) ok
anif?ﬁﬁﬁ# 54(25.6)  25(23.4)  29(28.4) ns 32(30.2) 22(21.4) ns 19(45.2) 19(28.4) 16(16.0) *x
ME’& ETL; 2 31(14.7)  16(15.0)  15(14.7) ns 9(8.5) 22(21.4) ** 7(16.7) 15(22.4) 9(9.0) ns
%@thbiyﬁ%bﬂjréo)ctﬁﬁb 23(10.9)  11(10.3)  12(11.8) ns 10(9.4) 13(12.6) ns 9(21.4) 5(7.5) 9(9.0) ns
b AT EEEZ TN %)TE;\_%’E# 12(5.7) 4(3.7) 8(7.8) ns 7(6.6) 5(4.9) ns 4(9.5) 2(3.0) 6(6.0) ns
DI AIZEELDNTTLNSE
TR b@%\bﬁﬁ o ai;e ﬁﬁé . o 3(1.4) 1(0.9) 2(2.0) Ns 3(2.8) 0 ns 0 1(1.5) 2(2.0) ns
=SENE S
o BRFRSIE 2(0.9) / / / / / / /

[&E]  ** p<001 **p<01 *p<05 ns:notsignificant
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=15 DM -ERTIT—EE

-STAID IR EE

— /B3
T fFR

mean=SD (range)

[ N Zx&E EEH REE plE EM#E BESH plE WENRE SERHE pE OHH b i} KEAE plE

?.M_\

E“fgl‘/';";f'# 213 82.4+10.4 82.6+10.3 78.3*113 ns 81.4+10.2 83.9+103 * 815+10.7 83.7+98 ns 823+9.1 81.6*105 83.4%+10.7 ns

EA N
‘E“fg/'ﬁf'& 208 79.5+9.4 79.4%+95 80.0*+7.8 ns 78.1+8.8 80.8+100 *  79.0+9.7 79.9+93 ns 784+86  79.2%+83 80.0+10.6 ns

24
&2 M’&‘D'”*ﬂﬁg -3.0+80 -3.1%+79 -02+85 ns -3.1+7.8 -32+81 ns -26+84 -36%+75 ns -39+77  -23+98 -3.3*67 ns
Bl ([E1/43)

SRIE®RTIS5— j05 412%342 417+£347 3124226 | 425+34.1 41.0+355 3924324 443+370 - 410%285 46.0%40.3 393%334
£l (KU/L) (4~209) (4~209) (5~78) (4~209) (7~168) (4~168)  (4~209) (8~123) (7~168)  (4~209)
BERBRTIS— ,03 426%333 421+336 53.0+276 - 47.0+366 37.3+297 . 44.0+362 402+307 o 445%345 419%332 412%337
1l (KU/L) (4~170)  (4~170) (24~96) (5~170) (4~148) (4~162)  (4~170) (4~142) (5~152)  (4~170)
EEHIROEETS 01 16%359 06%36.1 207+268 ,  48%418 -35%29.1  46%379 -36%338 35%383 35%£339 20%365
S—EEBE(KU/L) (-158~142) (-158~142) (-23~63) (-158~142) (-120~73) (-131~142) (-158~112) (-63~133) (-120~112) (-158~142)
BEHISTANE(A) 214 353+88 350+86 40.7+109 ns 354+85 346+88 ns 358+9.2 342+80 ns 387+93 352+97 333+7.0 **
BZHSTAUE(SE) 212 30.7+83 299+74 462492 ** 306+7.4 292+7.4 ns 299+7.2 299+77 ns 31.8+7.8 29.3+82 295+67 ns

=
g%?—g%ﬁ?ml 211 -4.7%+73 52465 55+133 ** 48+68 -56+63 ns -59+7.0 -44+60 ns -69+65  -59+73 -40+59 ns

DAY EREER - EMBER R - A EZER[StudentD THRE]

BER7IS—E -STAL EEERE

**% n<.001

WP RAE[— TR B S ERS ]
B - EEMBNEEMEE - ¥ E R E [ Mann-Whitney D UK E ]

Mep R EAE [ Kruskal-WallisdD R E ]

**p<.01 *p<.05 nsnotsignificant
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X|18 fEZRIEDILAR-ERT7IZ—HEE-STAHE
(FEfTE A)




([8]/%> or KU/L orgg)

10

0 O A N O N D O ®

_
o
|

7 m ERHEE
] BhEEEmEE

n=(99) (99) (94) (97) (102) (99)

DAMEEE - HERTIS—EEHE  STAHEXBIE

[Student®TH#RE]. [Mann-Whitney®UIR3E ]
ns not significant

19 BEZAIRODILDAR-ERTIS—EIE-STAHEDEH)
&
(fe1T8 A



([81/4> or KU/L org&) Kk k

90 - oo m Y EREE
| | BRERH
80 -
70 -
60 -
50 -
40
30 i 29.9
20 -
10 -
0 =100 (10D) (99) (99) (98) (95) (97) (95) (102) (101) (101) (100)
£ £ e e # [
i i v il 7 3
5 5 ﬁﬁ'z, ﬁﬁ'z, ? ?
) ) & &

[Student® THRE]. [Mann-Whitney®URE] . [WilcoxonD TR E]
**% n< 001

20 WG EEZRIZDOOIRE-EET7IS—E(E-
STANE (%) EE#2 EE All)




([8]/4> or KU/L orgg)

10 1 = GIELRE
8 BERE
6 |

4 -

5 |

0

2

4 3:6 4.4

-6—

-8—

10 =09)  (99) (94)  (97) (102)  (99)

DAMEEE - HERTIS—EEHE  STAHEXBIE

[Student®T#EFE]. [Mann-Whitney®U#&%E ]
ns not significant

X21 EEZRAEOLEN-ERTIS—EE-STAHEOZHIE
(W) ERZREEAI)




([A/% or KU/L or&5)

%0 | O ch
! 834 79.2(80.0 REAEF
70 _ ':j:j:
60 - ¢ 35
| |***
50 ] | KX
46.0 KA
o “ B gl
30 - - 39:2133 3
29.3129.5
20 - 1
10 e
1= (41) (63) (98) 4D 6D (96) | (40) (60) (83)  (40) (59) (93) | (41) (63) (98) | (41) (63) (67)
e e e e & fi
&2 2 5 & 5 & & 2
£l % 7 % [ & Al &
1L 1L + NEE + I]ﬁ S S
e i B & & & T T
% % 7 7 A A
= = | |
(=] ([l

[Student®THEE]. [Mann-Whitney®UETE]. [WilcoxonDTHETE]
*** p<.001  **p<.01

X122 EZBIEOIDRE-EERT7Io—FE-STAHE
(hE B R HA B )




([8]/4> or KU/L orgg)

25 - m ) HAEE
O HAET

20 - RAEAEE
15 -

10 -

5 |

2.0
0 o RRRR
| 2 s

_5 _
-10 - n=(41) (©61) (96) (40) (59) (92) 41) (B3) (97)

DAREE ER7IS—EEXEHE - STAHEEHIE

[Student®TH#RE]. [Mann-Whitney®UIR 7€ ]
ns not significant

X|23 RIEZHEIRDOIDMAR - ERT7IS—EIE-STAHEO ZHIE
(SR 9w B 3 1))




K16 EBERREROIFL-BROBMAEDEIL

(

AFHITDFER)

mean=+SD
eXRE EEH RER Erm#E B EEAT PIENRE BERE N AR RAR
(N=212) (n=202) (n=10) pi& (n=102) (n=100) piE (n=101) (n=101) P& (n=41) (n=64) (n=97) pi&
%— K] ? 17.60%+2.70 17.66+2.69 16.40+2.63 ns 17.60%+2.93 17.73+2.44 ns 17.88+2.55 17.45+2.83 ns 17.41%+2.97 18.23+2.28 17.39+2.79 ns
%: ? 14.92+3.24 14.89+3.21 15.50%3.95 ns 15.01+%3.52 14.76+2.87 ns 15.65+2.89 14.12+3.34 il 14.22+3.18 15.11+3.54 15.02+2.98 ns
é ? 32.52+5.48 32.55+5.46 31.90=*6.21 ns 32.61=*+6.11 32.49=*+4.74 ns 33.53%+5.08 31.56*+5.67 i 31.63+5.83 33.34=%5.33 32.41%+5.37 ns

EEEEE- - EAMBIERMEE - MR ER : [Mann-Whitney D UL E ] bR EAEE : [Kruskal Wallist&5E ]

**% He 001

** p<.01

ns not significant
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I:IJb
[EZEAZE] 4R:FEFEIZZEODESY 3m:Z0EEY 2m:LLEFDOERY 1m:FALGIEFEN mean=SD
2 EHEH BEH E6fHEE B EE BT B¥ VENP BENH WEARE hHARE REARE
BERHE N 2XRE o) ne10) P nci02)  (ne100) PE Tncion)  (neton) P (noan) (n-6a)  (ne97) PHE
5 \ACEM
®Eﬁl;;;f_6 &h 212 3.40%+0.76 3.40%+0.77 3.30+0.68 ns 3.35+0.83 3.45*0.70 ns 3.45+0.74 3.36+0.80 ns 3.41+0.74 3.52%+0.71 3.32+0.81 ns
<
®§€:A"\®§ﬁb 212 3.44%0.75 3.45+0.75 3.40%£0.70 ns 3.46*0.78 3.43%+0.73 ns 3.52%+0.70 3.37%+0.80 ns 3.41+0.77 3.61%0.68 3.35*0.78 *
=} -
QFbrAhEZETIY
B5(BRELTLVS)CE 212 3.77+0.46 3.79+0.46 3.50*+0.53 * 3.75+0.46 3.82+0.46 ns 3.85+0.41 3.72+0.49 * 3.76+0.54 3.86+0.35 3.75+0.48 ns
HERETES
@FbOAES*A—S
(3{8)TEHESIT 212 3.38+0.77 3.39+0.77 3.10%+0.74 ns 3.40%+0.79 3.38+0.75 ns 3.35%+0.59 3.44%0.77 ns 3.32%+0.76 3.48%+0.78 3.36+0.77 ns
iof=
GOFLLALHEDH
MEEBLINER 212 2.75+1.04 2.73+1.04 3.20%+1.14 ns 2.77%+1.02 2.68%+1.05 ns 2.95%0.92 2.50*1.10 ** 232+1.06 2.84%+1.07 2.82+0.97 *
53&5(2%o1=
O®FbrANEENT
{TEDBLAITIE> 212 3.61+0.61 3.64+0.58 3.10*+0.88 * 3.63+0.60 3.65+0.58 ns 3.71+0.57 3.56+0.59 * 3.51+0.68 3.77%0.43 3.61*+0.62 ns
1=
@DFEBLADBREHE
ﬁo)f:&)l:‘ab\:& Kk
ELIENERS LS| 212 3.52+0.72 3.52+0.72 3.50*0.71 ns 3.48%+0.79 3.56+0.64 ns 3.71%+0.61 3.33%0.78 3.41+0.81 3.66%0.65 3.47%+0.72 ns
- w0 -~
ot
®FALCETLRYE
ZTWISERZAE 212 3.16%+0.82 3.16+0.83 3.10+0.74 ns 3.12+0.86 3.21+0.80 ns 3.31+0.76 3.02+0.87 * 3.05+0.81 3.25+0.91 3.15+0.78 ns
512%of=
OFboAITESD—
MPEEERSESITH> 212 3144094 3.14+093 3.20+1.14 ns 3.14+0.93 3.14+0.93 ns 3.23+0.93 3.05+093 ns 3.15+0.88 3.09+1.05 3.16+0.87 ns
1=
OFbrATEDEE
BOMBAFERSK 212 234+1.10 2.34+1.10 2.50*1.27 ns 2.50+1.09 2.17+1.08 * 246+1.12 2.22+1.06 ns 2.29+1.08 2.27+1.17 2.40*+1.06 ns
512t ot

IEEEE - E6EZERNEE - ¥ B ZE B [Mann-Whitney D UR FE ]
*** < 001

* p<.05

¥R HAE [Kruskal Wallist& E ]
** p<.01

ns not significant
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#x19 BEREEROSEFL - BROZBMALEZDEILFEA(2)

[E&EAE] 4R FREIZZDESY 3R EFDEBY 2R:DLEOESY 1R FARIEFLEN

mean=+=SD
ZEODEE FEODEZ BEOLODEE
%MIER N 1-2)&LE=E  3-afELEH Pl 1-2&L=8  3-4fELE-E pii O%1-2méL. 0% @%3-4milL. 0% -
(n=52) (n=160) (n=117) (n=95) 3-455L1-&(n=24) 1-2/EL1=H(n-89) P
\
(Dti(ﬁigib\é;&b ya 3.04+0.93 3.51+0.66 *x 3.26+0.79 3.56+0.70 *x 3.21+0.98 3.38+0.73 ns
<
®§E’:A”\®§%b 212 3.08%0.90 3.56+0.65 o 3.29-+0.80 3.63+0.64 *x 3.33%0.92 3.43+0.74 ns
=] -
QFBBANESZTINS
(FEELTWS)ZEA 212 3.65%0.52 3.81+0.44 * 3.69+0.53 3.87+0.33 ok 3.88+0.34 3.76+0.50 ns
RRETE
@gf’_c:%i'f;;_&o(ﬁ 212 3.00+0.82 3.50+0.71 o 3.23+0.86 3.56%0.60 * 3.38+0.65 3.40+0.79 ns
BOFbrALHEDH
mEEFHLI-LNVEERS 212 231+098 2.89+1.03 *x 2.50+1.06 3.05+0.94 *x 2.79+0.93 2.70+1.06 ns
f 3] fat Adey
3 !
©_$§5?£€£§£—$ 212 3.27+0.74 3.73+0.51 Hoxx 3.50+0.68 3.76+0.48 *x 3.54+0.66 3.64+0.59 ns
DFELPAD R R
Eﬁ&f@%&?;éﬁ 212 3.13+0.89 3.64%0.61 ok 3.39-+0.80 3.67%+0.57 * 3.46+0.78 3.560.69 ns
1=
@@L AL LTELRY M
ATWIS5EBRBELS 212 2.63+0.91 3.33%+0.72 ok 3.01+0.86 3.35+0.74 ok 2.88+0.85 3.19+0.75 ns
1Z75o1=
©f§ﬁfé’?f§ﬁ2;f_ 212 1.73%045 3.60+0.49 ns 3.10+0.92 3.19+0.96 ns 1.75+0.44 3.54+0.50 ns
AP /G - -
OFELbvAIZBSEERI
DEALEERSELSIC 212 242+1.02 2.32+1.13 ns 1.46+1.50 3.43+0.50 ns 3.38+0.50 1.4240.50 ns
1ot

[Mann-Whitney DU % ] **%p<001 **p<.01 *p<.05 nsnotsignificant
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A1
A
==
cab
Cor

& 15 EIREH-BEESFH N -H-FRERINE

mean (SD)
H H H H
FHIRE DHIER REBER REIER & 2 & L8
(n=65) (n=53) (n=73) (n=48)
GHQ(&) 12(2.0) 28(3.4) 1.7(24) 30(28) 6.4 HHEMSTHER XUEHR>THHRE XUBEH

HAD(&) % 3.3(2.9) 55(3.9) 39(35) 50(35) 527 hHiEE>hEIEE KEiER"

5D 32(26) 59(38) 41(30) 53(28) 94~ hEAEM>HEE KPR  RKUEH>ThHBRE
** <01 * p<.05




x21 IBIRFHAEREEEEORE

n mean (SD) F P
LY 69 2.9 (2.0)
BRE[E$([El/E) A 68 2.7 (2.2) 32 ns
REA 89 2.9 (2.1)
DL 58 13:54 (8443)
BRER A i A 52 13:54 (90%)) 30 ns
REA 72 13:42 (108457)
DL 58 70.6 (48.9)
BREFHE(5) rh BA 52 72.7 (41.7) 1.21 ns
REA 72 61.7 (36.9)
#IEA 58 6.8 (1.7)
REREREDRE(FFHE) il 52 6.5 (1.9) 74 ns
REA 72 6.8 (1.8)

ns not significant



K2 PE.FECLREEELOREE

n mean (SD) F p 2 %
7L 9 EE 47 2.1 (1.8)
I . JEFA RV E IR 57 3.6 (2.1)
RE[E% | " ke * 3"
BREME/E) e 51 2118 2% 2. 421",
JETLER E I 71 3.2 (2.2)
7k 3 9 EE O 35 14:12 (96%)
. JETLE A E IR 51 13:48 (114%3)
RER% z
B h IR R 39 13:42 (66%)) 2 ns
JETFLER E IR 57 13:54 (90%7)
7k 3% 9 5 O 35 79.7 (54.3)
o ESTE N3 51 73.1 (46.8) N
BRI h R R 39 555 (20.1) 22
JETRERREIR 57 63.7 (35.5)
Th 3 9 5 O 35 70 (1.6)
R JEFAE V) E IR 51 6.0 (2.1)
SRERE . ok *
i3] 7 D fEl (B fED) . 39 70 (13 418 1.3.4>2
JETAEAR E I 57 70 (1.6)

a) I=BA R A E T, 2=FF AR A EIR, =L XA Ew, =M EXFEF  ** p<.01 *p<.05 ns notsignificant
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PSQI-J () 97 23 3.1 26 93 29 0.01 3.03 0.07
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BIE  [Hm] ERICBT 2 FERBAEAOBIFBRR L ERE M b ohERNE, EROKENR B
HpRES), ACWHEHEOBEZI ST 5. [HiE] FEEiREE O BMI 258E#E (185~25 AKiiif)
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ZCIRBRIFE 25% A E13 20 % (741%), FEBEBETIZ19% (864%) Thorz, ORBEMIELEH
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Summary [Purpose] The present study was conducted to examine the relationships among the status
of postpartum females who lost weight to the level prior to pregnancy, weight increase during
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pregnancy, body fat percentage, autonomic nervous activity, and self-management ability. [Method]
The subjects were 49 females (mean 337 (SD*4.8) years old) who gave birth within one year and
whose BMI prior to pregnancy was at the standard level (185 to less than 25). (1) Measurements (of
the body weight and fat percentage using a dual-frequency body composition measuring device, and
the autonomic nervous activity using the heart-rate variability) and (2) a questionnaire survey (on
the weight increase during pregnancy and their self-management skills) were conducted involving the
49 females. [Results] The number of females who were able to lose weight within six months of child-
birth to the level prior to pregnancy was 27(55.1%), and 22 females(44.9% ) could not. In a comparison
of the two groups, (1) females in the body-weight-loss group had gained body weight during preg-
nancy by 93 (SD£39) kg, whereas females in the non-body-weight-loss group gained body weight
during pregnancy by 122 (SD+29) kg, which was more marked compared to the body-weight-loss
group (p<0.01). (2) There were 20 females (74.1%) in the body-weight-loss group whose percentage
body fat was higher than 25, and 19 females (86.4%) in the non-body-weight-loss group. (3) Whereas
sympathetic and parasympathetic nerve activity measurements for the body-weight-loss group were
24 (SE+044) and 04 (SE+0.03), respectively, those for the non-body-weight-loss group were 3.2 (SE
+1.07)and 04(SE=0.03), respectively. There were no significant differences between the two groups.
The score for self-management skills received by the body-weight-loss group (30.3 (SD+3.2) points)
was significantly higher than that of the non-body-weight-loss group (28.1 (SD* 4.0) points) (p<
0.05). [Discussion] To prevent obesity due to pregnancy and childbirth, it is important to continue to
control the body weight and fat from the initial stage of pregnancy through to the postpartum period,
and improve self-management skills related to health.

(J Jp Soc Psychosom Obstet Gynecol 2015 ;19 : 301~309)

Key words : Autonomic nervous system, Heart rate variability, Body Mass Index, Post partum, Self-
management skill
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The Association between the Autonomic Nerve Activity and the Changes in
Anxiety and Depression in One Year Postpartum
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BE [Bm)] E# 1 E0HENKES A% WO 20RBLZOMEZHL,IIT S, [HE] Ek
1ELROLTM 36 4, F#336 (SD+43) i %ic, 6 » BUN Q1EE) £ 7~127H (2mH)
O 2B OME (LIEEBEIC X 5 HARES), @EMME (A% - 15 2 ; Hospital Anxiety and
Depression Scale 14 HEB) 2 & 2RMiAEZ T 7. [#R] OBREMKEGE Total Power, Low-fre-
quency, High-frequency, Low-frequency/High-frequency, ZEM#EiGHI#HHE (Sympathetic Nervous
System Index), BIZCRHIEIEEI#EIE (Parasympathetic Nervous System Index) (ZHIERMIC X 2 7%

H43 (SD+30) &, 26 H46 (SD+38) HTHY, WEMHMICLsE I erol:, OERTHH~
12ABIEARE - WH)OBAL LML E3L (83%), ALILIMA)OBEOLL LML
#24 (55%) THY, R DOMBENY 1 EHA SN, @MEHKG6H ALKNTIE, Total Power
BAREEERWD B EICEOHBE (n=—-2358, —425, 32 p<05) ARshzz. [FE] FHEHO X
VENANZ - AT, EROBENE 7 A O—BBETHEIE, S 5IMALHIC X 2 BEME
FEHOWEIL, RRPLW) SBRDDHLHEE D ZT—B L 25 WREEAR STz

Summary [Purpose] This study was conducted to identify the association between the autonomic
nerve activity and changes in anxiety and depression in one year postpartum. [Method] The longitu-
dinal study was conducted on 36 subjects (mean 33.6 (SD+4.3) years old) at 6 months (first survey)
and 12 months (second survey) postpartum using (1) measurements (the autonomic nervous activity
using the heart-rate variability) and (2) questionnaire (Anxiety, Depressive : Hospital Anxiety and
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Depression Scale ; fourteen items). [Results] (1) There was no significant difference attributable to
the time of measurement in autonomic nerve activity parameters consisting of Total Power, Low-fre-
quency, High-frequency, Low-frequency/High-frequency, Sympathetic Nervous System Index and
Parasympathetic Nervous System Index. (2) The anxiety score averaged 44+37 (Mean=SD) (first
survey) and 49%=40 (second survey), the depression score averaged 43+3.0 (first survey) and 4.6
+38(second survey), and there was no significant difference attributable to the time of measurement.
(3) After 7 months postpartum, both anxiety and depression scores increased in 3 subjects (8.3%)
and either anxiety or depression score increased in 2 subjects (55%). (4) The correlation was
observed between Total Power and both anxiety scores and depression scores (r.=—.358, —.425, p
< 05 for both). [Discussion] It was suggested that ongoing postpartum follow-up is required for peri-
natal mental health care, and that measurement of autonomic nerve activity by monitoring heart rate
is helpful in screening mental health status.

(JJp Soc Psychosom Obstet Gynecol 2015 ; 19 : 92~99)

Key words : Autonomic nervous system, Heart rate variability, Post partum, Anxiety, Depression
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View of pregnant women concerning health checkups
involving ultrasonography and its psychological effects

—Comparison between midwives and physicians based
on the cardiac rate, salivary amylase, and STAI—
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Abstract

Object

This study investigated ultrasonography examinations during prenatal checkups, the emotional impact of these
examinations on pregnant women, and differences between the psychological effects of examinations performed by
midwives and by doctors.
Subjects and Methods

The subjects were 215 pregnant women showing normal gestational progress to three hospitals and two ma-
ternity centers. After consenting to participate in this survey, questionnaires were completed and returned anony-
mously. Before and after prenatal checkups, their heartbeats, saliva amylase and the State Trait Anxiety Inventory
(STAI) were measured and recorded. The pregnant women who received prenatal checkup by doctors were defined
as the "doctors group" and those who received checkups by midwives were defined as "midwives group".
Results

Regarding the duration of the ultrasonography examination, midwives took 8.3+4.2 (mean+SD) minutes and
the doctors took 3.7+1.6 minutes on average (P<.001). However, more than 90% of both the midwives group and
doctors group were satisfied with the length of time for testing and also understood the ultrasonographic images.
Regarding the frequency of using a part or whole image of the fetus, midwives frequently used the image to explain
the movement of the heart (x’=5.792, P=.016), stomach (x’=15.669, P<.001), bladder (x*<49.602, P<.001), brain
(x*=5.785, P=.021), umbilical cord position (%*=8.605, P=.003). The margin of error in measuring the fetus was 9.8
+8.1% for midwives and 10.4+6.9% for doctors on average. It was also shown that 100% of midwives group and 95.5%
of doctors the group considered that having ultrasonography examination performed by midwives is highly accept-
able. In both groups, the heartbeat counts and STAI scores were significantly decreased after prenatal checkups
(both P<.001). As for saliva amylase, it showed a slight decrease in the midwives group after prenatal checkups,
while there was an increase in the doctors group. In addition, there were no significant differences between the two
groups in the variability rate of each index before and after the examination.
Conclusion

Although details of ultrasonography differed between midwives and physicians, no differences in the skills for
assessing the fetal body weight, pregnant women's attitudes, and psychological effects were observed, suggesting
that midwives can effectively provide medical checkups involving ultrasonography on comparison with physicians.
Key words: Ultrasonography, Doctor, Midwife, pregnant woman, Stress
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Psychological Effects of Ultrasonic Diagnosis on Pregnant Women:
Comparison of Effector and Parity

MRER D *, PATFE?, BEBLFIFY
Mie Izumi, Chiharu Habuta, Kiyoko Kabeyama
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Abstract

Objective : The purpose of this study was to clarify whether the psychological effects of an
ultrasound examination on pregnant women differed based on whether performed by a phy-
sician or midwife, the background of pregnant women, and other factors.

Methods : An anonymous self-administered questionnaire survey was conducted after ul-
trasonography, involving 215 pregnant women showing a normal course.

Results : Maternal consciousness and behavior and attachment to the fetus became ac-
companied by a more positive acceptance owing to ultrasound examination. No difference
in effect was noted between the procedure being conducted by a physician and midwife, but
ultrasound examination had a marked effect on primiparas, pregnant women who viewed
pregnancy positively when it was determined, and pregnant women who more strongly
viewed the fetus as an individual different from or a part of themselves.

Conclusion : Ultrasound examination made by midwives had a similar psychological ef-
fect as that of physician. Thus, the results suggested the following:significance of ultrasound
examination made by midwife, effectiveness of healthcare guidance for primiparas employ-
ing ultrasound examination, and importance of the examination and intervention for preg-
nant women to become aware of a fetus.
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F8 () 305+50 30.8+48 302+5.1 ns 29.4+48 316+49 e
FRER (GB) 256+9.7 26.7+98 244495 ns 252498 26.0+956 ns
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8. HwEp AR (B9) O—BWLEEBSKIITETE 27 .56
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Views of primi- and multiparas concerning ultrasound diagnosis

School of Nursing, Kyoto Prefectural University of Medicine
Mie Tzumi
National Hospital Organization Yokohama Medical Center
Chiharu Mori
School of Human Health Sciences Faculty of Medicine, Kyoto University
Kiyoko Kabeyama

Abstract

This was a cross-sectional study for the purpose of clarifying the view of each primi- and multipara
regarding ultrasound diagnosis. We conducted an anonymous self-administered questionnaire survey
involving 215 pregnant women showing a normal course.

Regarding ultrasound diagnosis, 95.0% or more of primi- and multiparas desired to receive every
prenatal checkup, 34.0% of primiparas and 22.9% of multiparas wished for consultation on matters other
than the original purpose, and 16.8% of primiparas and 20.0% of multiparas considered "health-care
providers" as an information source. These suggested that: Pregnant women strongly desire ultrasound
diagnosis; pregnant women may not recognize antenatal diagnosis; and health-care providers provide
limited information. Thus, health-care providers need to improve information provision and informed
consent. In addition, pregnant women, particularly primiparas, desired consultation as well as health
guidance and an environment easily facilitating these; therefore, it may be important to utilize
ultrasound diagnosis for the purpose of a communication tool as well as diagnosis, and psychologically
support pregnant women.

Key words : ultrasound diagnosis, prenatal checkup, primipara, multipara
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Autonomic nervous system activity and anxiety and depressive symptoms in mothers up
to two years postpartum
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Abstract

Introduction: We investigated the association between autonomic nervous system (ANS)
activity and symptoms of anxiety and depression for the first two years postpartum.
Methods: A total of 108 participants within 2 years postpartum underwent physiological
measurements of ANS activity using the heart rate variability (HRV) power spectrum and self-
reported questionnaires (14-item Hospital Anxiety and Depression Score). The cutoff points
for anxiety and depressive symptom scores in this questionnaire were as follows: 7 or less, non-
cases; 8 to 10, doubtful cases; 11 or more, definite cases. This study was conducted from 2012
to 2014 at University Hospital in Kyoto Prefectural University of Medicine and a nearby

obstetrics and gynecology department clinic in Japan.



Results: Anxiety and depression non-cases accounted for 67.6% (n = 73) of subjects, anxiety
non-cases and depression doubtful and definite cases 7.4% (n = 8), anxiety doubtful and
definite cases and depression non-cases 8.3% (n = 9), and anxiety and depression doubtful and
definite cases 16.7% (n = 18). Findings were similar for women with anxiety or depression,
with total power (TP), low-frequency (LF), and high-frequency (HF) components of HRV
among doubtful and definite cases significantly lower than among non-cases for both anxiety
(p = 0.006, 0.034, 0.029 respectively) and depression (p = 0.001, 0.004, 0.007). Significant
correlations were observed between TP, LF, and HF and anxiety and depression scores
(respective values for anxiety: rs = —0.331, p <0.001; r; = —0.286, p = 0.003; r; = —0.269, p =
0.005; and depression: r; = —0.389, r; = —0.353, rs = —0.337, all p <0.001).

Discussion: The present study demonstrated that mothers with anxiety or depressive symptoms

had significantly lower HRV (HF, LF, and TP) than those without.

Current knowledge on the subject:
e The prevalence of depression is 5%, but that of postpartum depression ranges from

6.5% to 12.9%. Worldwide, less than 50% of individuals with depression receive proper

treatment.

e Common screening instruments such as the Hospital Anxiety and Depression Score and

Edinburgh Postnatal Depression Scale generally provide subjective data regarding



anxiety and depressive symptoms. However, the power spectrum of heart rate
variability (HRV) can provide objective data for analyzing autonomic mechanisms.
e Subjects with major depression disorder or generalized anxiety disorder demonstrate

lower HRV than healthy subjects.

What this study adds:

e Mothers with anxiety or depressive symptoms had significantly lower HRV (high-
frequency, low-frequency, and total power) than those without symptoms. However,
the implications of these results for clinical practice are unclear at this time, and further

examination of their significance in clinical practice is required.



Introduction

Depression is a common mental disorder, with an estimated 350 million people affected
worldwide [1], and is twice as prevalent in women as in men [1,2]. Depression presents with
persistent low mood, decreased energy, and poor concentration, and is frequently accompanied
by comorbid symptoms of anxiety [3]. Worldwide, less than 50% of individuals with
depression receive proper treatment, with this proportion falling to less than 30% in most
regions and to less than 10% in some countries [1]. Although depression has been investigated,
a substantial number of patients suffering from depression are not treated.

Pregnancy, childbearing, and childrearing are major events for women, and the
postpartum period is a particularly intense period of change and transition. These physiological,
mental, and social) changes necessitate adaptation and family support. Anxious and depressive
events (e.g. fatigue, disordered sleeping, feelings of loss and sadness) commonly occur during
this period [4,5]. The most commonly studied postpartum psychiatric disorder is postpartum
depression (PPD) [6].

The World Mental Health Survey found that an average of 1 in 20 people (5%) reported
an episode of depression in the past year [1], but PPD prevalence ranges from 6.5% to 12.9%
(systematic review; 2001 through 2002 and 1980 through 2004) [7,8]. However, due to the
absence of an international agreement on screening for PPD, most cases remain unidentified

and untreated [3]. Many clinicians and researchers in the field consider symptoms of PPD



within 12 months of delivery to be related to childbirth [8]. For approximately 8% of mothers,
these depressive symptoms continue past the first year postpartum [9]. Long-term follow-up of
the mental health status of mothers is therefore required.

Anxiety disorders are another extremely prevalent psychiatric condition, with an
estimated lifetime prevalence of 28.8% in the general population [10]. In particular, generalized
anxiety disorder (GAD) has a lifetime prevalence of 5.7% [10], and women are twice as likely
to suffer from GAD as men [11-14]. This increased prevalence among women may be due to
the fact that risk factors for GAD include an increase in situational stressors and stressful life
events [15,16]—both of which women experience through childbirth. Indeed, anxiety disorders
are particularly common in the postnatal period [19], and approximately 13% of women
reported elevated anxiety following the birth of a child [17], with Astrid et al. [18] reporting
that 20.2% of women presented with severe anxiety symptoms after childbirth.

The presence of depression and anxiety among women has gained attention due to its
rising incidence, worldwide distribution and serious negative impact on the health of parents,
children and families [4,5,20-23]. Appropriate psychosocial and psychological interventions
(e.g. psychological therapy, counseling, debriefing, postpartum home or clinic visits or
telephone calls) can reduce the number of women who develop PPD and anxiety disorders [24].
Effective treatment options of depression consist of basic psychosocial support combined with

antidepressant medication or psychotherapy, such as cognitive behavioral therapy,



interpersonal psychotherapy, or problem-solving treatments [1], all of which can be adapted to
PPD.

The relationships between depression, anxiety, and autonomic nervous system (ANS)
activity have been studied in recent years [25-27]. In addition, several attempts have been made
to assess ANS activity using spectrum analysis of heart rate variability (HRV). Cardiac rhythm
is modulated by the sympathetic and parasympathetic components of the ANS, which exert
antagonistic effects. The power spectrum of HRV has proven to be a useful method for
analyzing the autonomic mechanisms via the measurement of instantaneous beat-to-beat
variation in inter-beat (RR) interval length [28,29]. The assessment of ANS activity using HRV
is based on the fact that the sympathetic and parasympathetic components are reflected in HRV
for specific frequency bands [28,30]. Power spectrum analysis separates and quantifies the
periodic components that fluctuate over time, allowing for highly sensitive and reproducible
visualizations of ANS activity [28]. As this technique is relatively simple to execute and non-
invasive, spectrum analysis of HRV has gained popularity, with broad applications as a
functional indicator of ANS [30].

A healthy person’s body actively exhibits some degree of HRV when at rest, whereas
patients with depression and anxiety have lower HRV, which is an index of lower ANS activity
[25-27]. Decreased HRV is considered to reflect cardiac autonomic outflow in which the

modulation of the heart rate by cardiac parasympathetic nervous functioning is also decreased



[31]. However, the relationship between HRV and depression has not yet been examined in
mothers after childbirth.

Here, we cross-sectionally evaluated the mental health of mothers in the first two years
after birth to better understand the relationship between ANS activity and anxiety and

depressive symptoms.

Methods

Participants

The study protocol was approved by the Ethics Review Board of Kyoto Prefectural University
of Medicine. Subjects were recruited from mothers who gave birth at University Hospital,
Kyoto Prefectural University of Medicine, and the nearby obstetrics and gynecology
department clinic in Japan. We displayed a written summary (including the date and time, a
place and the method) of the study at the facilities. The exclusion criterion was a self-reported
history of psychiatric or physical diseases (disease of the nervous system, brain, heart, liver, or
gastrointestinal tract; blood or immune system disorders; and manic-depressive psychosis or
schizophrenia). All participants received an explanation of the nature and purpose of the study,
and all gave written informed consent to participate in the study.

Experimental Procedure

All examinations were performed in the Kyoto Prefectural University of Medicine or the



nearby obstetrics and gynecology department clinic. Rooms were kept quiet and comfortable,
at approximately 25 to 28 °C, and with minimal arousing stimuli. For the assessment of ANS
activity, an electrocardiogram (ECG) was taken while subjects were sitting at rest. After at least
20 min of rest and confirmation that participants did not have tachycardia or high blood
pressure, the investigation was started [32]. Subjects were fitted with a photoplethysmography
(PPG) monitor on their right earlobe (Biocom Technologies, Inc., Washington DC, USA), and
an ECG was continuously recorded on a computer for 5 min. The ECG was measured using
the Heart Rhythm Scanner (HRV analysis system; Biocom Technologies, Inc., Washington DC,
USA) equipped with software that performs short-term HRV analysis algorithms. This system
was based on the recommendations of the European Society of Cardiology and the North
American Society of Pacing and Electrophysiology. When respiration rate is <9 breaths per
minute, respiratory-linked variations in heart rate overlap with low-frequency (LF) heart rate
fluctuations [32,33]. Subjects were therefore monitored to ensure that their respiration rate was
approximately 15 breaths per minute (0.25 Hz). After the ECG, subjects were weighed and
completed a standardized questionnaire including age, medical history (presence/absence,
disease name), parity, day of delivery, height and the Hospital Anxiety and Depression Scale
(HADS).

The reliability of these instruments has been confirmed by comparing the results of

measurements using PPG with those of ECG [34,35], and this technique has been used



previously by Suetake et al. [36].

HADS

The HADS consists of 14 items and separately measures levels of anxiety (7 items) and
depression (7 items). All items are scored on a 4-point scale from 0 to 3, with greater scores
indicating more severe distress. The cutoff points for anxiety and depressive symptom scores
were as follows: 7 or less, non-cases; 8 to 10, doubtful cases; and 11 or more, definite cases
[37,38]. The HADS is a simple screening tool for measuring anxiety and depressive symptoms
[39] and has been translated into a number of languages [40]. The present study assessed the
level of maternal anxiety and depressive symptoms using the Japanese version [41].

HRYV Spectrum Analysis

Spectral transformation of this inter-beat (RR) interval variation generates a high-frequency
(HF; approximately 0.15-0.4 Hz) band, an LF (approximately 0.04-0.15 Hz) band, and a very-
low-frequency (VLF; approximately 0.003-0.04 Hz) band. The LF band indicates both
sympathetic and parasympathetic nervous function, while the HF band solely reflects
parasympathetic nervous function. Total power (TP) represents overall ANS activity. The ratio
of LF to HF (LF/HF) is often taken as an index of sympathetic nervous function.

Statistical Analyses

All statistical analyses were performed using the software package for Windows (IBM., Tokyo,

Japan). Participants were divided into two or three groups based on HADS scores, as follows:



“non-cases” and “doubtful or definite cases”; or “non-cases”, “doubtful cases”, and “definite
cases”. Significant differences between groups were assessed using Mann-Whitney U tests or
¥ tests, while those among three groups were assessed using Kruskal-Wallis tests. Correlations
were assessed using Spearman’s rank-order correlation coefficients. All p values less than 0.05
were considered significant. Data are expressed as mean + standard error (SE) or + standard

deviation (SD) (as indicated).

Results

Demographic factors and Anxiety and Depression

This investigation was conducted from 2012 to 2014 and targeted women who visited the
University Hospital at Kyoto Prefectural University of Medicine and a nearby obstetrics and
gynecology department clinic in Japan within two years of childbirth. A total of 108 postpartum
Japanese women were enrolled (within 1 year of childbirth, n = 87; 1-2 years since childbirth,
n = 21). The average length of time since giving birth (+SD) was 8.7 + 4.0 months (range: 2 to
22 months). Mean (+£SD) HADS anxiety score was 5.2 + 3.6, and mean (+SD) depression score
was 5.1 + 3.4. Comparison of subjects based on time since childbirth (<1 year vs. 1-2 years)
showed no significant differences in HADS anxiety and depression score between groups (p =
0.925, 0.593, respectively). We therefore combined the results for all women for subsequent

analyses.



Table 1 compares the demographic factors between groups. Significant differences
between groups were noted in parity of HADS-depression. The proportion of primipara was
significantly higher among depression doubtful and definite cases than non-cases (p = 0.005).
Anxiety and depression non-cases accounted for 67.6% (n = 73) of subjects, anxiety non-cases
and depression doubtful and definite cases 7.4% (n = 8), anxiety doubtful and definite cases
and depression non-cases 8.3% (n = 9), and anxiety and depression doubtful and definite cases
16.7% (n = 18). Thirty-five mothers (32.4%) with either or both anxiety or depression were
classified as doubtful or definite cases.

Association between ANS Activity and Anxiety and Depressive symptoms

Table 2 describes ANS activity between groups. Statistical analyses indicated that TP, LF, and
HF were significantly lower among doubtful and definite cases than among non-cases
(respective values for anxiety: p = 0.006, 0.034, 0.029; and depression: p = 0.001, 0.004, 0.007).
Significant differences among the three groups in HADS-anxiety were noted for TP (p = 0.019)
and in HADS-depression were noted for TP, LF, and HF (respective values for anxiety: p =
0.001, 0.006, 0.011). Definite cases had the lowest TP, LF, and HF values among all groups.

Spearman’s rank-order correlation coefficients between TP, LF, HF, and LF/HF and
anxiety and depression scores are shown in Table 3. Correlations between TP, LF, and HF and
anxiety and depression scores were significant (respective values for anxiety: s = —0.331, p

<0.001; rs = —0.286, p = 0.003; rs = —0.269, p = 0.005; and depression: rs = —0.389, s =



—0.353, rs = —0.337, all p <0.001).

Discussion
The present study demonstrates an association between ANS and symptoms of anxiety and
depression postpartum. Similar results have been obtained for major depression disorder
(MMD) and GAD [25-27], with subjects with MMD or GAD demonstrating lower HRV
(particularly HF) than healthy subjects, and the severity of depression being negatively
correlated with HRV. The present study demonstrated that mothers with anxiety or depressive
symptoms had significantly lower HF, LF, and TP than those without symptoms. In addition,
negative associations were detected between TP, LF, and HF and anxiety and depression scores.
Regarding LF/HF, no significant differences were noted between the two groups or among the
three groups, and no correlation was detected between LF/HF and anxiety and depression
scores. These findings indicate that persons with symptoms of anxiety or depression have lower
parasympathetic nervous functioning than those without. However, we noted no marked
differences in sympathetic nervous functioning between those with and without anxiety or
depression. Further, severity of anxiety and depressive symptoms was found to be associated
with TP, HF, and LF.

Increased HRV reflects a healthy ANS that can respond to changes in environment

[42,43]. In contrast, decreased HRV is a marker of autonomic inflexibility [44]. Given that



postpartum is a period in which various environmental, physical, mental, and social changes
occur, mothers showing low HRV and anxiety or depressive symptoms may have difficulty
adapting to these changes.

Many mothers may not be able to consult a psychiatrist due to factors such as social
prejudice, thereby remaining undiagnosed with PPD and suffering alone [1]. Therefore,
evaluation of ANS activity to analyze HRV, as in the present study, might aid in identifying
mothers with anxiety or depressive symptoms. However, the implications of these results for
clinical practice are unclear at this time, and further examination of their significance in clinical

practice is required.

HADS has been validated as a reliable scale for measuring anxiety and depressive
symptoms in a general population. Cronbach’s alpha for anxiety had a mean value of 0.83 for
a number of countries and a value of 0.80 for Japan, while Cronbach’s alpha for depression
had a mean value of 0.82 for a number of countries and a value of 0.76 for Japan [40,45].
Correlations between HADS and other commonly used questionnaires ranged from 0.49 to
0.83 for the international versions and was 0.57 for anxiety and 0.72 for depression for the
Japanese version [40,45]. We therefore consider this scale to be appropriate for women 2 years
after childbirth. In addition, HADS allows for subgroup analysis, which defines both anxiety
and depression. Although our results are biased to some degree due to the subjective nature of

the measurement, we consider this influence to be minimized by the number of candidates (n



=108) and objective nature of our data based on ANS activity.

Previous studies found that prevalence of PPD was higher among primipara individuals
than multipara ones [46,47]. In the present study, the proportion of primipara individuals
showing depressive symptoms was higher than that of multipara individuals, suggesting that
primipara individuals may exhibit decreased HRV, which requires further investigation. Of note,
however: our study enrolled a relatively small number of subjects; we will therefore increase
the number of participants in future studies improve the generalizability of our findings.

We believe all mothers, even those with relatively minor symptoms of anxiety and
depression, deserve proper treatment, care, and follow up and hope that these findings will help

with early identification and monitoring of such cases.
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Table 1. Comparisons of demographic factors between HADS-anxiety non-cases and

doubtful and definite cases

Anxiety Depression
All Non- Doubtful and Non- Doubtful and
Factor
(n=108) cases definite cases P Value cases definite cases P Value
(n=281) (n=27) n=82) (n=26)
Age (years) 3294.0) 33.1@4.1) 324 (3.8) 0.476 32.8 (4.0) 33.5(4.3) 0.316
Height (cm) 158.6 (44) 1583 (4.6) 159.4(3.7) 0.232 158.5(4.6) 159.0 (4.0) 0.589
Weight (kg) 50.5(6.6) 49.7(5.9) 52.8 (8.1) 0.114 49.8 (5.9) 52.8 (8.2) 0.113
BMI (kg/m?) 20.0 (2.4) 19.8 (2.1) 20.8 (3.1) 0.243 19.8 (2.1) 209 (3.1) 0.145
Months post-partum 8.7 (4.0) 9.0 (4.1) 7.7 (3.5) 0.174 9.0(4.1) 7.8 (3.5) 0.189
Parity® (number [%])
Primipara; 71 (65.7) 52 (48.1) 19 (17.6) 48 (44.4) 23.213)
0.644 0.005
Multipara; 37 (34.3) 29 (26.9) 8(7.4) 34 (31.5) 3(2.8)

BMI, body mass index

Values are presented as mean (standard deviation) or n (%)*

Table 2. Comparison of autonomic nervous system activity between HADS-anxiety or

depression non-cases and doubtful and definite cases

Anxiety Depression
All Non- Doubtful and Non- Doubtful and
(n =108) cases definite cases P Value cases definite cases P Value

(n=81) (n=27) (n=282) (n = 26)
TP (ms?) 1417.1 (392.6) 1688.8(519.7)  602.2 (102.2) 0.006 1663.4 (512.6)  640.5 (154.0) 0.001
LF (ms?) 500.5(171.8)  617.2 (227.8) 150.4 (23.3) 0.034 591.6 (224.5)  213.4(72.4) 0.004
HF (ms?) 481.6 (122.3)  569.5(161.3)  218.0(47.9) 0.029 562.6 (159.1)  226.1 (61.8) 0.007
LF/HF 1.7 (0.6) 1.9 (0.8) 1.1 (0.3) 0.884 1.8 (0.8) 1.2 (0.3) 0.496

TP, total power; LF, low frequency; HF, high frequency

Mean (standard error)



Table 3.

Spearman's rank-order correlations between components of autonomic

nervous system activity and anxiety and depression scores

Anxiety scores P Value Depression scores P Value
TP (ms?) -.331 <0.001 -.389 <0.001
LF (ms?) -.286 0.003 -.353 <0.001
HF (ms?) -.269 0.005 -.337 <0.001
LF/HF -.034 0.729 -.058 0.552

TP, total power; LF, low frequency; HF, high frequency
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Abstract

Background

Many women become obese during pregnancy and the postpartum period. Weight
gain and obesity in the general population are often attributed to abnormalities of
autonomic nervous system (ANS) activity. We examined how ANS activity, body
weight, and percentage fat mass (%FM) changed in the first year postpartum to
clarify the relationships among these factors.

Methodology

Body weight and %FM were measured in 24 women using a dual-frequency body
composition measuring device. Heart rate variability and R-R spectral
transformation were used as indicators of ANS activity. All parameters were

calculated at three postpartum time points. This study was conducted from 2012 to



2014 at University Hospital in Kyoto Prefectural University of Medicine and a
nearby obstetrics and gynecology clinic in Japan.

Results

Mean body weight and %FM decreased significantly over time after delivery (P <
0.01, P < 0.001). However, 41.7% of subjects had still not returned to their
pre-pregnancy body weight by 5-8 months postpartum, and 25.0% had not by 9-12
months postpartum. ANS activity levels did not differ significantly at any time point.
Subjects returning (“weight loss group™) and not returning (“no weight loss group”)
to pre-pregnancy body weight by the second measurement did not differ significantly
in terms of ANS activity. Normal-weight obesity (NWO) was observed in several
subjects at each measurement.

Conclusions

ANS activity did not vary markedly among the subjects in the first year postpartum.
Although body weight and %FM decreased, some subjects did not return to their
pre-pregnancy body weight and exhibited NWO. The lack of correlation with ANS

activity suggests a non-autonomic etiology.

Key words: Autonomic Nervous System; Body Mass Index; Postpartum Period/ME



Introduction

Overweight (body mass index [BMI] > 25) and obesity (BMI > 30) are defined as
conditions of abnormal or excessive fat accumulation that may impair health [1]. An
elevated BMI is a major risk factor for cardiovascular diseases (mainly heart disease
and stroke), diabetes, and some cancers. Although once considered problems only
affecting high-income countries, the prevalence of overweight and obesity is now
dramatically increasing in low- and middle-income countries as well, particularly in
urban areas. In 2014, more than 1.9 billion adults (18 years and older) were
overweight, and of these, over 600 million were obese [1]. Overall, approximately
13% of the world’s adult population (11% of men and 15% of women) was obese in
2014 [1].

Female obesity often begins during pregnancy or soon after childbirth [2]. Promoting
health management tailored to the stage of life may ensure that changes in body
weight and physique caused by pregnancy and childbirth are not overlooked. With
many women choosing to marry and have children later in life, a trend towards older
women becoming pregnant is increasing in Japan. Women who become pregnant at
an older age often find it difficult to return to their pre-pregnancy body weight [3].
Since weight gain during pregnancy is associated with a variety of perinatal risks
[4-6], the United States Institute of Medicine (IOM) has published guidelines that
have been revised by the Japanese Ministry of Health, Labor and Welfare on how
much weight a woman should gain during pregnancy, highlighting the importance of
intervention during pregnancy to prevent postpartum weight retention [7,8].

Women with normal-weight obesity (NWO; normal BMI with an elevated percentage
fat mass [%FM] > 30%) are said to be at increased risk of metabolic disorders and

cardiovascular disease [9], underscoring the importance of weight management



using %FM as a useful marker in addition to BMI. However, few investigations have
evaluated the changes in the %FM of postpartum women.

The MONA LISA hypothesis [10] proposed in 1991 purports that autonomic nervous
system (ANS) activity and the energy metabolism regulatory functions of the
sympathetic nervous system have a major influence on obesity and fat metabolism,
highlighting the possibility of ANS activity being a cause of weight gain and obesity.
ANS activity is also thought to be involved in the course of postpartum body weight
and %FM, but details regarding these relationships remain unclear.

We sought to elucidate what relationships, if any, exist among ANS activity, body
weight, and %FM by examining changes in these parameters in postpartum women

over the first postpartum year.

Patients and Methods

This study was conducted from 2012 through 2014. Subjects were recruited from
among mothers who gave birth at the University Hospital, Kyoto Prefectural
University of Medicine (Kyoto, Japan) and a nearby obstetrics and gynecology
department clinic. We displayed a written summary (including the date and time,
location, and the methods) of the study at the facilities. We studied 24 mothers with
no underlying diseases who agreed to participate in three surveys from 1-12 months
after delivery (first survey: 1-4 months, second survey: 5-8 months, third survey:
9-12 months). The nature and purpose of the study were explained to all participants,
who gave written informed consent to participate. The study protocol was approved

by the Ethics Review Board of Kyoto Prefectural University of Medicine.

Measurement of ANS activity



All examinations were performed in the Kyoto Prefectural University of Medicine or
the nearby obstetrics and gynecology department clinic. All data acquisition was
performed in our investigation room, which was kept quiet and comfortable, at a
temperature of approximately 25-28°C. For the assessment of ANS activity, after at
least 20 min of rest, and confirmation that participants did not have tachycardia or
hypertension, the investigation was started [11]. Subjects were fitted with a
photoplethysmography (PPG) monitor (Biocom Technologies, Inc., Washington DC,
USA) on the earlobe, which acquired electrocardiographic (ECG) data for 5 min. The
ECG was assessed for heart rate variability (HRV) with an analyzer (Heart Rhythm
Scanner®; HRV Analysis System; Biocom Technologies, Inc.) equipped with software
that performs short-term HRV analysis algorithms. This system was based on the
recommendations of the European Society of Cardiology and the North American
Society of Pacing and Electrophysiology [12]. The reliability of these instruments has
been confirmed by comparing the results of measurements using PPG with those of
12-lead ECG [13,14]; this technique has also been used by Suetake et al. [15].
Subjects were asked to listen to a metronome set at 15 clicks/min and synchronize
their breathing rate accordingly [11]. After the ECG, subjects were weighed and
completed a standardized questionnaire including age, medical history, parity, day of

delivery, and height.

Measurement of body weight and fat mass

Body weight and %FM were determined using a bioelectrical impedance analyzer
(BIA) (DC-320®, Tanita Corp., Tokyo, Japan) [16]. A BIA is simple to use and
provides a more reliable measurement of body composition with respect to %FM than

BMI or methods employing variables such as skinfolds and height and weight.



Subjects wore indoor clothing with no shoes. Half a kilogram (0.5 kg) was deducted
from the weight of each participant to account for the weight of clothing. The %FM
was calculated as fat mass/weight x 100, and BMI was calculated as the weight
(kg)/height (m)?.

NWO was defined as a BMI of 18.5-25 and a %FM of > 30%. We defined “pre-NWO”

as a BMI of 18.5-25 and a %FM of 25%-30%.

R-R Spectral Analysis

We assessed resting ANS activity by noninvasively analyzing HRV using power
spectral analysis of the ECG. Cardiac rhythm is modulated by the sympathetic and
parasympathetic components of the ANS, which exert antagonistic effects. The R-R
interval on ECG, the inter-beat interval of heart rate, is determined by the net effect
of inputs from the sympathetic and parasympathetic systems [12]. This interval
constantly fluctuates, and the extent of fluctuation constitutes HRV, which is a
surrogate for ANS activity [12,17]. Spectral transformation of this R-R interval
variability generates a high-frequency band (HF; approximately 0.15-0.4 Hz), a
low-frequency band (LF; approximately 0.04-0.15 Hz), and a very-low-frequency
band (VLF; approximately 0.003-0.04 Hz). The LF band reflects both sympathetic
and parasympathetic nervous function, while the HF band solely reflects
parasympathetic nervous function. Total power (TP) represents overall ANS activity
[12]. The LF-to-HF ratio (LF/HF) has been considered an index of sympathetic

nervous function.

Statistical analyses



All statistical analyses were performed using a commercial software package (SPSS
22.0J for Windows®; SPSS Inc., Tokyo, Japan). Statistical differences between groups
were assessed using Mann-Whitney U tests. Friedman’s test was used for comparisons
between measurement times. All P values less than 0.05 were considered statistically

significant. Data are expressed as mean (standard error).

Results

The mean age of the participants was 33.5 (0.9) years, the mean height was 158.5
(0.9) cm, the mean pre-pregnancy body weight was 51.0 (1.6) kg, and the mean
pre-pregnancy BMI was 20.3. Six women had a pre-pregnancy BMI of < 18.5, 16
had a pre-pregnancy BMI of 18.5-25, and 2 (8.3%) had a pre-pregnancy BMI of >

2.

ANS activity
Table 1 shows the ANS activity at each measurement point. No significant

differences in activity were noted among the three time points.

Body weight and %FM

Body weight and %FM at each measurement time are also shown in Table 1. Body
weight and %FM decreased significantly over time after delivery (P < 0.01, P <
0.001). However, 10 (41.7%) subjects had not returned to their pre-pregnancy body
weight by the second measurement, and 6 (25.0%) had still not returned to their
pre-pregnancy body weight by the third measurement.

Of the 24 subjects, NWO was observed in 4 subjects (16.7%) at the first

measurement, in 5 (20.8%) at the second, and in 3 (12.5%) at the third, and



pre-NWO was observed in 11 (45.8%) at the first measurement, in 6 (25.0%) at the
second, and in 8 (33.3%) at the third. In addition, overweight (BMI > 25) was
observed in 2 (8.3%) at the first measurement, and in 1 (4.2%) each at the second

and the third measurements.

Association of ANS activity with weight reduction to the pre-pregnancy level

Figure 1 shows the ANS activity of all subjects, according to whether they did return
to pre-pregnancy body weight by the second measurement (“weight loss group™) or
did not (“no weight loss group”). No significant differences in ANS activity were

noted between the two groups.

Discussion

The weight of mothers gradually approached the pre-pregnancy weight over six
months after giving birth [18]. However, approximately 40% of participants had not
returned to their pre-pregnancy body weight by the second measurement, and
approximately 25% had still not returned to their pre-pregnancy body weight by the
third measurement. In addition, sizeable percentages of subjects, depending on the
measurement time, were found to have NWO or pre-NWO.

High body weight—or more specifically, a high BMI—is associated with metabolic
syndrome and elevated rates of morbidity and mortality [1,19]. NWO is also
associated with metabolic syndrome and cardiovascular diseases [20]. The
prevalence of NWO is higher in women than in men [21], and BMI and %FM tend to
increase with age [21]. In Japanese women in particular, the percentage of women
thought to be at risk for metabolic syndrome increases with age, with frequencies of

1.4% in the third decade, 6.1% in the fourth decade, 8.0% in the fifth decade, and



15.1% in the sixth decade [22]. The average delivery age of 31.5 years among
Japanese women [23] may explain the sharp increase between the third and fourth
decades, as pregnancy and childbirth have been hypothesized to trigger metabolic
syndrome. The age of menopause among Japanese woman is an average of 50 years
[24], and the increase in the sixth decade may be attributable to menopause-related
weight gain [25]. Thus, addressing %FM is seen as increasingly important, in
addition to managing body weight postpartum and later in life.

ANS activity did not differ markedly between participants who returned to their
pre-pregnancy weight and those who did not. ANS activity is involved with energy
expenditure and appetite, and preliminary research [26,27] suggests a characteristic
difference in the ANS activity of obese individuals compared with normal-weight
individuals. We therefore predicted that our results would identify changes in ANS
activity based on the change in weight in individuals who retained weight during the
study period, but such was not the case. Previous studies [26,27] evaluated changes
in ANS activity of obese subjects (defined by BMI), whereas our study assessed
subjects with a range of BMIs, from underweight to obese.

In the future, we would like to examine a larger population of subjects to clarify
postpartum weight changes in obese subjects (there were only two women with
pre-pregnancy obesity in this study) and to examine the relationship—or lack

thereof—between changes in weight and ANS.

Conclusions

We examined how factors involved in weight gain and obesity—ANS activity, body
weight, and %FM—changed during the first year postpartum. No marked postpartum

changes were observed in ANS activity as body weight and %FM both decreased



over a period of months following delivery. However, NWO and pre-NWO were
observed in some subjects at different measurement points, suggesting that managing

weight and fat mass are both important for preventing postpartum obesity.
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FIGURE LEGENDS

Figure 1. Comparison of autonomic nervous system activity between
participants who had returned to their pre-pregnancy body weight by the
second measurement (weight loss group, n = 14) and those who had not (no
weight loss group, n = 10). The y-axis shows the mean ANS (standard error) values.
Groups were compared using the Mann-Whitney U test. None of the differences
were statistically significant.

TP: total power; LF: low frequency; HF: high frequency; VLF: very low frequency
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Table 1 Autonomic nervous system activity and percentage body weight and fat mass

First Time Second Time Third Time p vales
TP (ms?) 1268.2 (562.4) 575.3 (124.3) 691.6 (129.0) .882
LF (ms?) 441.6 (226.9 189.6 (53.2) 255.5 (67.2) 417
HF (ms?) 434.1 (144.7) 196.3 (42.6) 265.5 (47.7) 417
VLF (ms?) 392.5 (206.0) 189.4 (32.8) 170.7 (28.4) 582
L/H 1.7 (0.8 0.9 (0.1 1.0 (0.1) 467
SNS 3.7 (1.26) 2.3 (0.38) 1.8 (0.23) 513
PNS 0.4 (0.04) 0.3 (0.02 0.4 (0.03) 513
Body Weight (Kg) 51.3 (1.5) 50.0 (1.4 49.8 (1.5) .001**
Percentage fat mass (%) 28.0 (1.2 26.0 (1.2 25.4 (1.3) .000%**

Mean(SE) Friedman's Test: **p<0.01, ***p<0.001.
TP: total power; LF: low frequency; HF: high frequency; VLF: very low frequency; SNS: sympathetic
nervous system; PNS: parasympathetic nervous system.
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