Effect of lifestyle-related factors on disease risks
and differential diagnostic method of headache
using spectrum analyses of heart rate variability
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OECD

(%35 15 71 B FE 14 : organization for economic cooperation and development)

BMI
(JESi 5 %% : body mass index)

TTH
(BX5EMUEHYH : tension-type headache)

QOL
(A=1E D'E : quality of life)

ADL
(H & AISE)E : activities of daily living)

APG

e 7N

($5 92k - acceleration plethysmogram)

GHQ-28
(H AR R AT 22 : general health questionnaire 28)

MetS
(AR Ru—2A:metabolic syndrome)

SBP
(A I : systolic blood pressure)

DBP
(K 1M E - diastolic blood pressure)



AC

(JEH : abdominal circumference)

OTC drug
(—#% =35 over the counter drug)

DHPCCBs
(CeRuB U RNy MEHUER  dihydropyridine calcium channel blockers)

nAChR
(=aF 7T val 5 45K  nicotinic acetylcholine receptor)

ESS
(=7'U— ARG JE - epworth sleepiness scale)

AIS
(77 A ARIR R E athens insomnia scale)

TP
(h—%4 /1737 — :total power)

LF
(I JE W 557 - low frequency)

HF
(1583 %43 - high frequency)

HRV
(L1758 E) - heart rate variability)

MEM
(g R hrE—{k :maximum entropy method)

Cvaa
(DA ER 2 the coefficient of variation of a—a intervals)



ICHD-1II
(EIBRUE 2 ¥A5 2 ki international classification of headache disorders 2nd edition)

HUT
(I~ RT7 7T 4V Rk - head-up tilt test)

RVLM
(ZEFEY) NG ZMAIET : rostral ventrolateral medulla)

GABA
(y- 72 /&% : gamma-amino butyric acid)

CVLM
(JEBE 2R E MBI ET : caudal ventrolateral medulla)

CGRP
(BN b= 85 1B ~7F R : calcitonin gene-related peptide)



W5
BB L FE JERA evereerereereesesesessesesesesseseses s et eseses s esetese st e s ete st s e s et ne s s et ea st s s e sttt e s et st ese s s sene e 1
2 F LI DAETEEEI B T OEEMR i 8
B L BE S oottt ettt ettt ettt 8
B2 BT JT1E oottt ettt senens 9
Lo A ETTTE oot 9
2. MEZIEH . BIRZIEE DT cooeeeeieeeeeeeeeet ettt 9
B FEEHEAIT  oeveeeetee ettt ettt ettt ettt ettt b et bbbttt sttt 11
A FERFIBELIE oot 12
B BT AR oottt bbb s bbbt s et 13
L. AETERIGEF DPIFR oottt ettt 13
2. AEFLIEH DHUTEIKIT eevieeeteieteietesiete ettt ettt ettt ettt ese s se s esesesesenas 17
3. BIEDOREMEEETEH EOBIH (XZFRIE) oot 20
4. BIEORFEEEEMEE EOBE (B AT A ZURIIHT) oo, 27
B A BT FBER ettt ettt 34
53T DAEBY AT NI MEHT A BRI R BRI BE T DR e, 38
B LBl BB S oottt ettt b et b ettt bttt s ettt s et s 38
592 81 FREEBNC N HRV OFETTHIIE o 40
BB BT 715 oottt s et 41
Lo A E TG ettt e e 41
2. APG Z N HRV DFFHT coooviiviieieeeeeeieee ettt 41
3. TEFIBEER (APG JUIE T AT 2 T ATEEEED) weovieieiiieieeieeteeie et 41
4. HRV BIEITIIT DRI IEIE e 43

5. EREEICEDOHEL, HERKDLIA (72 7 —hHA) (o 43



B. TR TR o 45

T B B T B, et eee oot e et e e e et e et e et e et e et et e et e e e eeteeeeeeereane e 45
A B A e oo e e e e —e e e e ear—eaae—eeaateeaaraan 46
B B T B oot e e e ar—er e e e aaaaaaa e 52

A BB G e e e et e et e e e aaaaaaaaas 57
T oo e et ettt e et e st e e et e et a2 a2 et et e e e et e e e et e e s et et e e et e e e e et e s er et e s e e eseaereserrnesenn 59
B T e e e e e —eeeeee—eeeeee——eeeaee——eeeeee——aeeaaa—aeeaaar—aeeaaar—aeeaaar—aeraaaaas 65
R B S e e e et e e e e ae——eear—eear e e et eeaateeaaaaaaaaaaas 66



B1E K

SEHEED D72 D% 5 i /1B J8 % (organization for economic cooperation and development:
OECD) ##[EZ T flHEIREE BT — A ERBORRE OBLRAZ AL T2 OECD ~ VAT —#
2013 ABASNTWS[1), ZoMmEICLD L, EWKAERE (GDP) 2O 2ERE D&, HA (2010
) T 9.6%&720, OECD %D 9.3% %41 Elalo7z, BARDEE)44m1E 82.7 k720, OECD
%) 80.1 i REL LY EROE M EbHYRFFELe>TWOD, I ERIT, FOKROHAEL T H2 58
(body mass index: BMI >30) . e/ [E T 4.1% &KW E 0D (BMI>25) | #Hil23 Thoiiz 15 2 E Dy
1%, 22.7% CTh o7z, o, HARDOBERTE< (20%, 2011 42) , OECD FHD 21% L [F%EL/e>TD
B, AT =T CKERE TR 15% AR ETHE I T 23> T0D, DL D ABEt 30 B L
WO L, AT A H)—IZRNTY—Rb 3 Lleo TS, —J7, 10 4FRTZHARZLDED O
REZEICRDIE TR AL TN T, AARIFEEN AL TORWOPER ThD, HARDHILLT,
A CTHRAETECER OGO OER . & MR BERIE . BT AW 72 8 Wb D TG BB A
DSEIMEIZ 8D, FeBEL, ERIRM ORI OL0NLI, EFEZE (LT, f@2) | ARy 7,
fili 2 DZWHEDHEAR IR EZ FI T R TE 5012720 2D TR BRI THONDL L7225 TND,
— 05 SRR WU O SRR ORBEIZ W TR, ATEEER TR E D /2. ARy
WA 1% BRI A FTREME D DD,

UTARE  AETEEER X R E LT, VAT T (RERSHERE, BEIED T30 AT 2 CREREE BR) |2 H s A F5 <M [A]
WD, BILL T, HARDEFRRERE L CODEBIRANVAT T VAT LD —D LU TR HIE D
Do FoxITEo TERZITH T T—IRAVRb D THY | 2 DR CERARAE) oA BAL (PEZEIRGES) TH
ARSI, AR FER SV TOD, 2T, PRI - M 7 AR TIT O HIE T IR FEhi 3 2855
FFHFBITODIEERED (Wb EMIREZE) & Z2H OBERTERIATONOERREL B DD, £
o BB AR (PRI ZE 20E) LIk - 7 AN SRR (G5 Ze A2 k) S CIREAR 2> T
Do EGIZALEREZIL B IRV AL ERAIC ST 65, BIRVEITIR IEERZ L0 bR AE B 553 %<,

FEREZJVFH LA T DI LE mRICLICR B2 R EDE £, BRI I ARy 2 03vE 05, AH
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B B2 TOD— RO LIV,

B2 ORERATH (Table 1) | @202 KX (Fig 1) 2 FiRior 7,

Table 1. Standard inspection items of legal health check-ups

10

11

Study of history, smoking history, medication history and business history

The Examination for the presence or absence of objective symptoms and subjective symptoms

Examination of hearing height, weight, abdominal circumference, and vision (1000Hz=30dB) (4000Hz+*30dB)
Examination of the chest X-ray

Measurement of blood pressure

Urinalysis (presence or absence of urine sugar, urine protein)

Examination of anemia (Red blood cell count, hemoglobin)

Examination of liver function (GOT. GPT. y-GTP)

Examination of blood lipids (LDL., HDL. Triglyceride)

Examination of blood glucose (HbA1lc or fasting blood glucose)

Examination of the electrocardiogram

HAR BB 2k — B — D LY



/ Legal check-ups \ / Optional check-ups \

Day type

*Overall screening

» Checkups of employment - Geriatric screening

*Regular checkups *Population-based screening

- Lifestyle-related diseases screening
*Medical checkups

Stay type
\ / KOne night or two nights medical checkuly

Fig 1. Overall view of the health check-ups
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2. ARy 213, B 05 B3 AR R H &L Ty, BUEDRERIRIEZ I B>
T DLV ERTIIWTILEER TH D, —MRANTIE, 2T~ ARy 27O 3 A E B 3 L0 SH
FIEIZ720 | B 2725, ARy ZIZE ENDMENFITMRRICE> T2 THHY, A RSV E
FLIRDR0, BIIREEA L SR DR B DS 2 IEEREZ LA G D TNDLIANL N, £ IEEWD
LISMZ, DAL . MRI AT, IEER X M, I, BEIR I BERE R AR 22 E A A B o TITH 28
bivd, SHIT, @RS TER, RIEZICIV AN AF 207 &2 FHiL , A ZIV~IVARI RO FEF 5 b &
X152 EROME B A ELR L S EORNA R EZ | F8 5 FEE R 145720 OXR KA TN
T EB T T B[2],

2014 £F 4 HIZHARNHR Y 752 LRI A8 6 2 08 DI 272 @58 O Ha A A D FEVEREIH I A A
NHIRY 722 LRERIEIZ LD 150 7 ND AT AR T — | &R K Uiz, BUE, Fix DR BRI FI7a%
BIIEZH L CODT2OHE — MDA E N ETHRRS B S TODORBLR Lo TWD, EF A

DRRAEOHE TR ERD A WTTEI, ZOIORWERANEESNLDZELHY, BIGERDNEZ TN
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IR 7 S MBS N3 2 IR o RIE L2 REL TV,

2 TN > 7 %5229 50713, 3R OFIE 3V ZEN BT | AP 2 LM B AT A
ThHHMBEMIANDLZENL W, 213 B RIEROA LI BEAERE, PRI, BRI, BRIPHE,
MR R DL/ & A4S BRSO W TE R T 228, BRSBTS SRR T BB 2D B RAERIC OV TRE
MR T2 TN A RS 5, B REAEIRITEEE 2 IZED R 565 OFEN, B, HIV, &
B, NLIRERR% THDHIN, ZD—DZHE N DD, BREREL TEMEIRIZILER 2L, FAE O
MERTZEDEN T DHI25% (400077 N) LHEE S TIRY | £ DR L [E BRI 73 B2 24 (the
international classification of headache disorders;2nd Edition:ICHD- Il ) O— & ME8HYR (2 /7 FHS 4L
% J EiE L BA R (tension-type headache:TTH) Th%, HERETTHIZ DWW TORHEALL FDF*

1Z7:L7= (Table 2) [3],

Table 2. Features of migraine and TTH (ICHD-1I)

Migraine TTH
Prevalence (%) 8.4 22.0
Male / female ratio 1/3.6 4/6

Periodicity

Frequency

Number of attacks

Duration

Ubiquitous

Site of the headache
Symptoms of headache
The degree of headache
Impact on daily life

State during an attack
Associated symptoms

Trigger

Family history

Related to menstruation

Twice a week, and once every few years

More than 5 times

4-72 hours

one-sided (60%)

Front and side of the head - one side
Pulsatile(non-pulsatile in part)
Moderate to severe
Large

Bed rest

Nausea, vomiting, photosensitivity, sound hypersensitivity,

aura

Menstruation, stiff neck, stress, lack of sleep

If one parent is a migraine, 50% in the offspring

Not relevant

Rare: less than 1 day / month
Frequent: 1 to 14 / month
Chronic: more than 15 days / month

More than 10 times

Recurrent: 30 minutes to 7 days
Chronic: 15days / month, and more than 180 days a
year (3 months)

Both sides
Occipital, headband-like, overall
Tightness, feeling of tightening (non-pulsating)
Mild to moderate
Small

No change
Stiff neck, neck tension, dizziness

Mental and physical stress

Involved a little




BENZIBT D B OA R RIL8.4% THY ., #EIMEDI~16% T~V D7 b 8407
N JT IR BE DAL T DL e SN D[4, BLBIARHEIL, B ETHMES.6%. &1E12.9%L#ES
I, 30~40% I\ B], L, ARy 7% %22 LI 5305 AREN G | 2SO TR A W E A E\ IS
LALLM IR M Z AT ST RV ONBUR Th D, F-, TTH, FERIL, BETHLEIV -
TROFE L7220, A& DE (quality of life: QOL) DI FAX 7= bbb 7K, B, FrEam s EIx
HFEA~OXBEERFENES LN TEY, BmELTELL B % AIEBIE (activities of daily living: ADL)
DIRTEHE, ZORFIHEIL REWZENmEINTW5[6],

BEUR I LAV IS N B DN D B bR | RS CHRIZ KT 5 Z L3 L o | SR 22 A
TR TOILTND, Ll 20X CHRER 21T LI #EL < U707, SEMinin’7s
ENTVDH R THD, BZIXICHD- I KOIERLS I TV, Z DN 153 TlhooT2  BED
FHTHLIO | FFNEICRITDZEGERIZH T DiLD, — 7, FE T A W Of2IL, ICHD- T2
i LA WD LT — B B SRR OREHC LY ERES T D7 | BRI O —F
Bel7205%, Lo, Kt iR IMIESSS . BEREME IR R L ORI NI HEL S %1172, BE DA
OB CHIUTZMNCEEE 525280105, MayerblZ& bl — ML & MR 38572
Wi EEL W EBFERIL T, SBIET H M2 #EEE 5 (15%) . Fr B (13%) | SRR BA D88 (13%) | ik
THIE (9%) | ML EPETER (7%) . TTH (7%) 72 P IZREZ L WA ZEBRIE SN TOBIT], &b, o
57| sk, B ICROZBNI AT YR B RN HY . 2 O-E M LA % OE THDH, 20
FOTRMBE R AR D728 | BRI & BRI A I AR ) — =0 754 THZE CIEMMED E ED
EBZ DD,

R ORRAEIIZOWTORITEREL TWDOL DD RIEAH RGN 0D, FrBEIE O KL X
S XA EBHEBE NI A L O BEFRICIE B L7e = XA M A& 7 A SCRFE v s [6][8][91[10], 3726,
SEIR FEAE CII M S MFEME D B S U ST 1% | Tl 2 O B IS 0 BT HE A o0 B R <0 1. A 2z i 14 D 76

MAER A O, MAETLRRE SRS L, EORE, Bl M8 OFEREFRBLSE D, D%,
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[51[11], BRPRAVNICZALZ SR T 2 e L CHEBRIEMEOBIC . MO FE ML, FiiR, W L O B
FEARRIRENFEDOHNLH, ZIHDIERITRI AR RE D T2 R T 5 [12], SHI2, FEiEE
FHD 32% DN HBBETFRZ, 46% MBWRMEFRERL CWODZENRESNHD A TRL[138], FERHEIED
B B - M i DA (S SEMEAR I D 57 B AR RE SR L DN SIERA LIZLIT RONS
[14][15], 2 ETOWFZET A BRI ZOMR NI 1T D1 EZEE), LHIZEE) (heart rate
variability: HRV) Z#af LIz #5138 528, — LIz AT o7 [16],

—Ji. TTH IZB T R EIC OV TH, B HEMRIERE R & L O REZ R 5 S b H5H[16][17], TTH
(TR O Thb Z W ER DO — D THDHAN, £ DIERMERIEIERTFIIRIEAA THL, LUANE, %
WHERL, RS2 PETCHERR, T 22 b — L S AR PE R 7 DB & Bu b= B 2 8 DA LA IA 7
DEIG- R ER N E 2 DT, Ll EFRER O R L% D7e<td TTH OEIE
YT ZATIZEAL T, MR ORISR A > T B AR R DR IS S TD, R [RIE,
TTH OJRK I3k % Th2DHH, FARHEE ., #L20LERIAR A A2 529, JH ZV7RE N O AR 273
ENFEF O, ZOXp AP A Z BRI L 7298 Sis S T,

TR P 97 OARL R72 8 D 5B TE T DI FE00 SR O HR R 2 WT I 2HE S kIR (acceleration
plethysmogram : APG) 2ME FHE NS L9107~ 7=[18][191[20][21], ZH b A FRFRIE O HEICHHICTER
SNTWDHDN, FERERNCAPGE AV THRVA AT D AT MUIRIT T 2, IRIEE 1T, B ARk DS
LERGr ~D MK DTN L > THELLBEME R ENOIETEEL TR A T2 D THL, LIROEEZ D
HOTIF L, KM AE OIEBZ W E T HZLI2Eo T, BN LEXKR-RERE RO E WA RO
WMAFONDESNTNVD, ZONRBEIT NS R ~O MATEREIC T2 Z<DIFE A A TEY, K
MR G BR BN HERC F AP RE A IRk 3 2 FEEE L L CIFZES LT A [19], HRVIR, 2R &k A 1%
(sympathovagal balance) L\\) BEARRERNT L AZE LG BN T 2, 2L EXD ZHETO
WA, A IR OREEDS H AR RICEEL 5.2 TODEWIHRGROE LHETR B OHRVARIEL | f#
W 2ERITHLLDEEZDND,

B PEEESR B TR DR E DLERRBLIZKao97< Fe, R L L TR L REE RS


http://homepage2.nifty.com/uoh/rinshou/33stress.htm
http://homepage2.nifty.com/uoh/rinshou/35FuanandPd.htm
http://homepage2.nifty.com/uoh/rinshou/32utsu.htm

ZPEDZEH N, P EER ISR TR MR 0 FRF I, A CHEIRBE E A A 0F 20T, AR AMER
BEEICOWTHRLTWDIENE, BEIRERIGHR 231 5 /D E A2 Y R ok ok FR L oo B 1>
WCOBFFETIE, DEHRAAR ZBLORZE 19O E OO BNRIBE O BEME M RIS, FhR SR
DOREFEIZBIL TR SR SRR IR 2 e, EAE IR, SRR BN E Ot i ShTnal22], =
DI LA H VA~V AL DO BTEMEZ R T I X2 B0 | (F, FIEBREEIZB T DA AT IZ
B2 D BIRENEDEBDIND, EHIT, FE ORI MEIR FE 23 BEL TWDZENHRE I TRY,
BIFTOFRMNE Z B3 TND, ZOIIREZ T — 2T TE ~ OB EZ TR AL 72 S 1328
D @RS T — RO MEIRFEAT 52 IV 2 BEIRCR L, B ASRRORS (e A 22 (general health
questionnaire 28: GHQ-28) Z U /o Ly BRRIR I & 0O BRH M2 AL L 7o WS 1370\, ARFZE CIE a2 76 R

FO ATEEEREOBEMIZOWTIHHEL . SHIZERE B HEMRGR LOBEMEIZ SOV TR Z R A T,
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ARIFFEOR BRMX T DA I AT (A D 57900 N/ PRk 224FE E BT L) IC b D RS Pt
=TI, HlE RARI G L2 . AR 7 MR RS TERY, FERFRETRI8000/F D2 A3
oD, 200854 7 I, mif L FERIE ., NEE R EIERE DA ERM A SELZEE HEL T, 40
~T45% D [E EARFRORBR, fEFELRBRAL A 728 D ERRIRBRAINAGE 256 BT FrE s (RrE 24 - Fr
TEPRBEFEE WO D3 e E -7 [238], NIRAEI AL CATE B IEIR 2 G OF LI AZ R v 7o v Rr— 24
(metabolic syndrome: MetS) Z /b S 57212, fREHRE N FE S, EZIEA B ED DIz, 2D
2 H I, S ERAEEE | EEAZEMZEICLAMZIE E NG s [24], il ROENE

BRIz T 5720 st Ra A 905 UK RO R | ATE B EH OfE R IR 21752 L
(. I FIICAE N THD, LinL7giih, ZOXS7 @32 k5 Ra R L7 G BT DY A7 R 11250 T
I3, ZEBFISITODH DD REEMBERITZ A ONDDBBURTH D, T4 @2 IRV TAEER
TEIRIZ G- 2 DY AZ R DI, B, B0l B AE B EBEME W ENZERE SN TNDHN
[25][26][271[28], #FE M2 TOMetSIZH- A D AETEEHRE DA RESELTURLIZHE T2, 4
TEEER I T DB BERORESEWMEIZT 228 T, 2l 16, (RMEFFEOZRIIZEDY, EiEH
BUGEIZHIFF DN TEDLDEE R D,

AW TIL, 2R RENOELNTZHRGHAL, BML, f)E, MiEkaT —2EOBIEOB) 4R
LB REAT T, Fio, AIEEEIRIS T D006, ATEEERE LOREARETIL . E6I2, AEEIERIC
K HHEHN RN T DI AZIZONT, BiIR2H B J0Ay XK DM FE AT o7, ZHODMGEHILVERRE

BEZ BT ORI E DR A N B R LT,
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2011 4F 4 A5 2012 4F 3 H £ CICHEFRFEE L 2 — 02522 LT~ 10~100 O mZ %t

G 8688 N (HH1:4265 A, :4423 N) W5 xtgel Uiz,

DRI E JOER U2 BME, SRR, Sl T — X E DS I B SATEE RN (5 ILE ., FERP . AR
B YLHE) OB OV TR H PR IRIT 21T o7z, SHIC, 2 B L2 H Lo IS
THRIBRICHEIT 21T 272,

2 H I, S RGHIE, BMI 22k | 8P, fEARIE L, iRiRAEL T FICRTHEEIZDW
THEZEAT T, 7% MEBRAEDORIE IRAERI KL, 612, 727 —bORIE GO TS X

LT 2BV TRERICAE S D E M EIC L DR 2 FEi L 7-[24],

1) BIERB IO AR
M %) | B, BMI (kg/m?) | BEPH (cm)
¢ e I E A ( systolic blood pressure: SBP) (mmHg)

K IMFE (diastolic blood pressure: DBP) (mmHg)

2) &2 H A (PRifnta H )
BEPRI S DATEEER . VDT NIBIRIIIEWGRE (AZ R v 7 o Ru—20) D% PRkt aid &

o720, R EZ VLT OB 2T T 5720 D2 A L7a>T D,

Ak RBC(104/uL) , WBC(102/uL) , Hb(g/dL) . Ht(%) . PLT (104/uL)
1% : T-cho (mg/dL) , TG (mg/dL) , HDL(mg/dL) ., LDL(mg/dL) .
FBS(mg/dL). HbAlc(%) . T-BiLi(mg/dL) . GOT(IU/L) . GPT (IU/L) .
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LDH (IU/L) , ALP (IU/L) , y-GTP (IU/L) , TP (g/d1) . Alb(g/d1) . UA(mg/dL) .

BUN (mg/dL). CRE (mg/dL)

3) 2 IH B (VETEEE, NREERL)

BRIE B L, OFEEIEROVAZ 23l 5720 Db D ThHZ L, OREEEDM B Lid2 i R
BT DERO HE WAL ONBERETDERTTEN T 0D THLHZILLNDI B ZTTITHE b DER-T
W5,

IR I, G EE, BRI R R AR EE, MERRR L, PNAREE (i
FERIR ISR IR E RFIEIG IO e IS A Lo T, 7k, RIS IRB DO
(IAT->TELT| IREDA IR TR 21T -7,

ARBFFETIE, IREEOAEEIIN A FEHER R RISELY | TRED12IH B OB RTE H 2 f# A (2 L7z

(Table 3).
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Table 3. Standard questionnaire

A Smoking
' MBI I XA EAICR > TV
B 10kg weight gain (from 20 years)
) [ 207 DL E 3 10kg LA _HHEN )
C Light exercise of more than 30 minutes (more than two days a week, more than 1 year)
‘ M1[E13053 LA EDBRFEaD<EBZE2H 2L E, 1L EEEL ThD)
D Walking or, walking the equivalent of physical activity (at least 1 hour /day)
' FAEATRIZRWT, ST UIRE O S REB 21 A IR L. EFEfL TV )
E Walking speed as compared to the same age
' [RICAEER D A AT AR EE AN
F Increase or decrease in body weight + 3kg or more (within 1 year)
) [ZOVELIN TEREDOIERE+3kg L Fdh-o7z
G Bedtime within 2 hours of meal (3 times / week)
' (R RTO2RE B LANIC Y BALDHZENEIZSEILL LoD
H Take a snack after dinner (3 more times / week)
' [ B HRZELHENEIZIEILL EdHD)
I Skip breakfast (3 more times / week)
' M R AR ENTRIZEILL 1D )
J Frequency of Drinking
’ MBI AR TSN
K Rest in sleep
| MER TARE DS ol TVD)
L Hope of life guidance

ETEEEOBGE IS OWTREFFEZZ T 720

FRER 722 - REHEE 7 07T b (e E R K0k FE[29]

3. WERHEHT

S H OREH PR B AR T 272012, 2 FEM O Ll aAT o7z, WO, Fo iz L. A
BT HBIZIE, t BE T 2 BEFI D IR ZAT o7, A RIIRWIGEIEL, /o /3T AN v 71E T
L XEREEEZ R, 2 BRI O 21T o7 CERIEE (12 THE) , S6I2, ATEERR 2B DK 12 2
D12 B AT 4y VG T ZAT o1, BAEORFESERME A [11 31 E (BRI L 25R<) J& o
i%. BMI, SBP, DBP, FBS, LDL & #. ¥ aat/@ A% e L, EHEH O yes (+)/no ()EMNTEEELT-,
Fio, WIS DVAEERE B EOBEIZIL, &I ETERESE, PERPITEESE, I5E B EIRRIEORA
AEUEBERLEL, 11 THE D yes (W/mo (VEMSLEHE LT, 7286, IRIETDVAZ LI, RIS DHZLTH

EHEDANHIL T IR TIEe, HDRFIZIVARIR T D L1272 B VA7 LT,
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AT 121X JMP 11 (SAS Institute Inc. USA)Z v, A E/KUEIL 5%LL FIZERELT-,

4. fi PR AL RE

ABFIEIE, IR, R REREE X — OBl L B2 TR AR THML T, #RE (IR

(2 BREE IV E R, FIE, 22t J AFRRECE T 20 To, REZE ETREBCHREL

1T o7, ZOMA MRS TR TEAF RO BN OWT ) OLEZ AT, FiA R R, R B

s
@Nthﬁ

RIS 52 &, F72, EAFRIZIBIR THHZ LI TEA LY THZE TV,

12
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1. @2 RHEDONER
AWFFEDOMEZ 5 H 1T 8688 N THY, B DWNFRITIEM: 4265 A, Lok 4423 N Tholz, 24
FII Tl 50 A h < FEHERIT M 46.7+13.3 %, Zotk 44.8+14.0 % Th-7-, BMI 135
P 28.7+3.6 kg/m?, %tk 22.143.7 kg/m?2, JEFAIZF M 85.1£9.4cm. &% 77.7£9.8cm THY, Wb
BN E DT, I E X oM (SBP: 116.1+14.2 mmHg / DBP: 70.9+410.5 mmHg) L0 % (SBP:
123.2+14.6 mmHg / DBP: 77.1+10.8 mmHg) 23 &E0>>7-,
DRRE TGN BE S R BN OF A, ME %L FIZR L7z (Table 4 | Fig 2,

3o

Table 4. Patients

Male (4265) Female (4423) Total (8688)
Age (years) 46.7+13.3* 44.8+14.0 45.8+13.7
BMI (kg/m?) 23.7+3.6* 22.1+3.7 22.943.7
AC(cm) 85.14+9.4* 77.7+9.8 81.5+10.3
SBP (mmHg) 123.2+14.6* 116.1+14.2 119.6+14.8
DBP (mmHg) 77.1£10.8% 70.9+10.5 73.9+11.1
Male vs Female. x* test, *P<0.001 Mean+SD

BMI: body mass index, AC: abdominal circumference

SBP: systolic blood pressure. DBP: diastolic blood pressure
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Age (year old)

100—109
90—99
80—89
70—179
60—69

H female
50—59

40—49
30—39
20—29

Emale

0—10
0—9

1,500 1,000 500 0 500 1,000 1,500
Number

Fig 2. Distribution map of the age
Distribution of the gender of September 2011 to April 2013.

The ratio of gender are equal, it was more in the 50s for both men and women.
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Blood pressure

(mmHg) 160 <

151—160
141—150
131—140
121—130

= 120

SBP

B female

Emale

100 <
91—100
81—90
71—80
61—70
= 60

DBP

3,000 2,000 1,000 0 1,000 2,000 3,000
Number

Fig 3. Distribution map of blood pressure

Upper: SBP:systolic blood pressure

Lower: DBP:diastolic blood pressure

TR R G DA RATE A 2 VR ELRER A TLLU R ORITRLIZ (Table 5)
BRI THE A Z g L72&2 A, PLT, T-cho, HDL |3 &M BHELIVABIZHIETHY, hoHEH

TIXBMEPARITEE TH -7, HbAle, LDH, TP Tid, B LEITALNRD 2T,
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Table 5. Laboratory data in health check-ups

Male (4265)

Female (4423)

Total (8688)

Mean+SD Mean+SD Mean+SD
RBC(10*/uL) 476.3+41.0%* 429.4+34.6 452.9+44.6
WBC (10*/uL) 59.8+17.1%* 53.5+15.5 56.7+16.6
Hb(g/dL) 15.2+1.2%* 12.9+1.4 14.1+1.7
Ht (%) 43.4+3.0%* 38.0+3.2 40.7+4.1
PLT(10*/uL) 21.2+4.7 23.04+5.7%* 22.1+5.3
T-cho (mg/dL) 200.4+35.2 202.7+35.1* 201.5+35.2
TG (mg/dL) 133.5+93.3** 86.8+49.4 110.4+78.4
HDL (mg/dL) 57.6x13.2 66.5+13.6%* 62.0+14.1
LDL(mg/dL) 133.8+33.9%* 128.8+33.3 131.3+33.7
FBS (mg/dL) 107.4+23.1%* 97.2+17.6 102.4+21.2
HbAlc(%) 5.4+0.8 5.3+0.4 5.4+0.6
T-BiLi (mg/dL) 0.8+0.3** 0.7+0.3 0.8+0.3
GOT (IU/L) 24.4+12.0%* 19.7£7.4 22.1+10.3
GPT(IU/L) 29.5+21.3*%* 17.7£11.7 23.7+18.2
LDH (IU/L) 174.2+28.6 175.9+34.1 174.9+30.7
ALP (TU/L) 219.7+£63.7** 200.6+£67.3 210.4+66.2
y-GTP (IU/L) 55.24+69.5%* 22.9+24.6 39.2+54.8
TP (g/dL) 7.15+0.4 7.1+0.4 7.1+0.4
Alb(g/dL) 4.440.3%* 4.3+0.3 4.44+0.3
UA (mg/dL) 6.0+1.3*%* 4.3+1.0 5.2+1.4
BUN (mg/dL) 14.5+£3.9%* 13.6+4.6 14.1+4.2
CRE (mg/dL) 0.8+0.3** 0.6+0.2 0.7+0.3

Male vs Female (asterisk to a large value)
*P <0.05, **P<0.001
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2. HEZIEH OHEX Sy

<

FEZAS RO EFE, B EA DT 272012, S AHE B 24 E X 3 328G T/RLUZ (Table 6, Fig
4), FIERITHRFE 2L B RE | BB AEIE s, BRI OAFRII LT, 22 O E A1k
EEBIFKIR LI BIRE 1), 7238, FREEIZ DWW TES BRI AT AR T A NI EIEDNR T DA THDD
DEAE L7301,

BATH H 2R T, B THOIRNGIT TS, LD TTh3mhoTc, —J7 ., I~ BT,
HbAlc, T-cho, TP, Alb, CRE, PLT, Hb, Ht OIEH THLEIENE I -T-, £z, BENZWHEB X
BMI, AC. FBS. HbAlc, T-cho. LDL, y-GPT Téh-7-,

RGBS ATRUCEDN M L SN BIA X, 20% L EoIE H A BMI (Male, Female) . AC
(Male) . FBS (Male) . HbAlc(Male, Female). T-cho(Male, Female) . LDL(Male, Female) Té&H -
Too BARITI, LIS~ B ED -7 B iL, BMI(Male 35.9%) . AC (Male 49.4%) . SBP
(Male 10.5%) . DBP (Male 9.1%) . LDL (Male 31.4%). TG (Male 12.3%). FBS (Male 21.6%) .
GOT (Male 6.4%) . GPT (Male 7.1%).y-GTP (Male 5.6%).UA (Male 9.0%) CT¥H-o7=,

SRR LI LB, BT, yGTP (11.3%) M3 m<. IRV T, GPT (11.1%) . LDL(9.4%) .
T-cho (8.4%) DIAT EiA o7z, LM TIE, T-cho(7.3%) 23b i<, kW T, LDL(7.2%) . GPT (2.3%) .

FBS (1.9%) DIETE A ->7-, SBP, DBP 1%, B &ZtbITiED o7,
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Table 6. Classification of reference value in each item

Mild abnormality

Required follow-up
Improvement of living

Required treatment

Male (%) Female (%) Male (%) Female (%) Male (%) Female (%) Male (%) Female (%)

BMI 69.3 82.5 32.1 18.2 35.9 29.9 -

AC 50.6 88.7 494 11.3 49.4 11.3 -

SBP 72.8 85.8 14.9 8.9 10.5 4.4 1.8 0.9
DBP 79.1 91.2 94 4.7 9.1 3.4 2.4 0.7
RBC 91.5 93.6 4.7 3.5 2.7 1.8 14.2 1.1
WBC 914 93.0 1.8 1.3 0.7 2.7 6.1 3.1
Hb 874 74.1 8.5 5.9 2.3 11.4 1.7 8.6
Ht 93.0 81.2 2.2 1.5 3.7 11.8 1.2 5.5
PLT 97.0 95.4 0.5 2.0 1.9 1.3 0.5 1.3
T-cho 48.0 47.5 21.4 21.8 22.3 23.4 8.3 7.3
TG 71.7 90.8 13.8 5.3 12.3 3.0 2.2 0.9
HDL 95.9 98.7 - 3.9 1.2 0.2 0.1
LDL 33.0 41.5 23.0 23.2 31.4 25.8 9.4 7.2
FBS 39.6 73.1 32.7 17.1 21.6 7.8 6.2 1.9
HbAlc 40.0 39.4 32.0 37.1 20.6 21.8 7.4 1.7
T-BiLi 91.0 95.9 9.0 4.1 - -

GOT 84.1 95.0 6.4 2.0 6.4 2.2 3.2 0.7
GPT 67.9 92.0 13.8 4.2 7.1 1.5 11.1 2.3
y-GTP 66.9 93.3 16.1 4.2 5.6 1.0 11.3 1.5
TP 93.7 914 2.0 1.4 3.2 6.2 1.1 1.1
Alb 94.9 85.6 - 3.2 9.1 1.9 5.3
CRE 94.7 90.3 - 4.1 8.9 1.2 0.8
UA 80.2 98.4 9.1 0.5 9.0 0.5 1.6 0.1

- : No setting
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A) Male

SBP
DBP
RBC
WBC
Hb

Ht
PLT
T-cho
TG
HDL
LDL
FBS
HbAlc
T-BiLi
GOT
GPT
y-GTP
TP
Alb
UA
CRE

m Normal
m Mild abnormality
m Required follow-up

Improvement of living

M Required treatment

0% 10% 20% 30% 40% 50% 60% 70%  80% 90%  100%

B) Female

SBP
DBP
RBC
WBC
Hb

Ht
PLT
T-cho
TG
HDL
LDL
FBS
HbAlc
T-Bili
GOT
GPT
y-GTP
TP
Alb
UA
CRE

m Normal
H Mild abnormality
m Required follow-up

Improvement of living

M Required treatment

0%  10%  20%  30% 40%  50%  60%  70%  80%  90% 100%
Fig 4. Classification of reference value in each item
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3.

JE D FF AL E R H OB (x2 BUE)

M2 LuEon=gHMEAE (12 THA) 2 oW TBME[4# (<40, 40-74 %) . 45 (Male, Female) .

BMI(<25, =25), {KEFEMOA M (10kg LA EHEINA, HE) | B (1) |- O BIfRE 257D K G 1Y

FENT AT o1z, T RCICRT#E KA S MR TR L7z (Table 7, 8, 9, 10, 11),

1)

2)

3)

4 (<40, 40-74 7%)

<40 mEClHE, TBUEIZZ 2B EAIIR>TWD] | TR FEATRICBW T, BT LIRS O 5 i
EEZ 1 H 1 RFRLAEFERL TD L T2 1 LN THREOHE D +3kg Ll EHoT2) T4 &I
MEZEDENEIZ 3 EILL LoD, TFIRZHKZENEIZ 3 FILL EdD 1 73 E DTz,

RN 40-74 7% Tl 120 BEORENALIRE DS 10kg LA_ESEMN |, 11 [8] 30 43 LA E O F A< Efh %
2 ALLE, 1L EERL TG, TRICEEO NE AT, R E )| [ a BT e A

2N TEIEEEOWE DWW TR E A Z T - ) D3 %o T2,

5] (Male, Female)

1T, THEIZZ 2B ECE > TS, 120 EORENBIKEDY 10kg LA BRI, 11 [8] 30 43
DL EORBESFZ<GEBVZHE 2 H L B, 1L EFEEL TS, THFEATFIZBW T, BT UXFRI%D
FREEZ 1 H 1 RS EFERL TS, TRICAERO AL AT BRGRERH | TRRERTO 2
IR LAY B2 D283 RIZ 3 RILL LSS || T§IR 2 A< ENEIZ3 ML EH D], il Atk TesH
FENRZ | THEIR TIRE D 75 & T D EinoTe,

ML, [ BHICHBZELDENEIC 3 BILL EHD )03 E0 T,

BMI(<25, =25)

BMI<25 T, [ HEATEICRSWT, BT UIFFEO S AEEZ 1 H 1 RHU EERL THD ],
R CARRROD A& HET L BRHE DR AN LD o T2,

BMI =25 TlE. [20 OB EA 10kg LA BN, [Z0 14N TIRE O +3kg UL _F
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4)

5)

Hot- . TEEERTD 2 B LANIZAY B2 EHZENAIC 3 [BILL EHD |, [ BRI BELHHENEIC

3[EILL D], THIEEZRSZENEIC 3 [EILL EdD ], TBEAZERTBEE R Z N DA% H T,

REBINOA 1 (120 R OREDLIREDS 10kg LA BN )

RERINL, THAEIEZ 2R EIR>TND ], [Z0 VRN TREORE A +3kg LA Edho7z] |
(LRI 2 BeHILANIC Y A LDTENIRIZ 3 [FILL EHD ), 4 BRZRICHEZLDENEIZ 3 [HILL L
05|, THIBZHRZENEIC3EILL EdD ), THRIEART N L | [EFEEIEOWE IOV TR
(B A S T2\ | D3 %o T,

REDSEEINL TR AT, T1 ] 30 75 LA LT 47 EB 20 2 A 2L B T4AELL EERL T
51 TR AW, ST XIIFAFEOT AEEZ 1 B 1R ML EFERL THD ], THEIR TIREE D

Tl TV E Nl

VR (1)

BRI OB NIX, 120 EORPBIRED 10kg BL RSN, T A & ATRIZIBW T, BT U %
OHRIEEZ 1 A 1 RHU EFERL TS, TEEERTO 2 KRR LUNICY a2l 52820 3 MLk
05, TEZRSZENIRIZ 3 [ELL Ed b )| TRIEAIRTeBHE N L Dol

BUEEE DI NIT, T BIZICHBELZELFNHEIC 3 BILL EdHD), THER TRED LT

51, TEEEEOUERIZHOWTREIREZZ T T2 D3 %0 o7,
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Table 7. The characteristics of groups classified by age

Age <40 40-74
P value
N (%) N (%)
368* 29.73 1189 24.04
Smoking <0.001
870 70.27 3756* 75.96
316 25.77 1755% 35.55
10kg weight gain (from 20 years) <0.001
910* 74.23 3182 64.45
Light exercise of more than 30 161 13.18 820* 16.69
minutes (more than two days a <0.01
week, more than 1 year) 1061* 86.82 4093 83.31
Walking or, walking the 399* 32.76 1271 25.94
equivalent of physical activity (at <0.001
least 1 hour /day) 819 67.24 3629* 74.06
%
Walking speed as compared to 405 33.36 1965 40.47 <0.001
the same age 809* 66.64 2890 59.53
Increase or decrease in body 335* 217.37 921 18.67
weight + 3kg or more (within 1 <0.001
year) 889 72.63 4012* 81.33
Bedtime within 2 hours of meal (3 371 30.8 1480 30.14 NS
times / week) 847 69.2 3431 69.86
*
Take a snack after dinner (3 more 344 28.13 1118 22.11 <0.001
times / week) 879 71.87 3793* 77.23
%
Skip breakfast (3 more times / 329 26.9 758 154
week) <0.001
894 73.1 4163* 84.6
610 50.29 2651* 55.11
Frequency of Drinking <0.01
603* 49.71 2159 44.89
833 69.59 2781 66.98
Rest in sleep NS
364 30.41 1371 33.02
490 70.99 1818* 35.67
Hope of life guidance <0.001
1199 29.01 3279 64.33
Criteria of questions: yes (+) or no (-) NS = not significant X2 test

Age<40 vs Age40-74, (asterisk to a large value)
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Table 8. The characteristics of groups classified by gender

Gender Male Female
P value
N (%) N (%)
+ 1228* 38.97 330 10.78
Smoking <0.001
- 1923 61.03 2732* 89.22
10kg weight gain (from 20 + 1353% 43.01 725 23.79 <0.001
years) - 1793 56.99 2322% 76.21
Light exercise of more than 30  + 642* 20.49 347 11.45
minutes (more than two days a <0.001
week, more than 1 year) - 2492 79.51 2684* 88.55
Walking or, walking the + 961* 30.76 722 23.88
equivalent of physical activity <0.001
(at least 1 hour /day) - 2163 69.24 2302* 76.12
Walking speed as compared to + 1350% 43.58 1030 84.33 <0.001
the same age - 1748 56.42 1970%* 65.67
Increase or decrease in body + 642 20.43 621 20.4
weight + 3kg or more (within 1 NS
year) - 2500 79.57 2423 79.6
Bedtime within 2 hours of + 7t 3157 687 22.64 0,001
meal (3 times / week) - 1954 6243 2347*  77.36
Take a snack after dinner (3 + 562 17.96 901* 29.1 <0.001
more times / week) - 2567* 8204 2133 70.3
Skip breakfast (3 more times / + 667+ 21.29 423 13.91 <0.001
week) . 2466 7871  2618%  86.09
+ 2223* 73.03 1047 34.81
Frequency of Drinking <0.001
- 821 26.97 1961* 65.19
+ 1898* 69.55 1721 65.51
Rest in sleep <0.01
- 831 30.45 906* 34.49
Criteria of questions: yes (+) or no () NS = not significant x? test

Male vs Female
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Table 9. The characteristics of groups classified by BMI

BMI<25 BMI =25
P value
N (%) N (%)
+ 1126 24.53 432 26.65
Smoking NS
3464 75.47 1189 73.35
+ 873 19.09 1205* 74.47
10kg weight gain (from 20 years) <0.001
3700* 80.91 413 25.53
Light exercise of more than 30 + 748 16.43 241 14.98
minutes (more than two days a NS
week, more than 1 year) 3806 83.57 1368 85.02
Walking or, walking the + 1293* 28.47 388 24.19
equivalent of physical activity (at <0.01
least 1 hour /day) 3249 71.53 1216* 75.81
. + * . .
Walking speed as compared to 1849 4107 530 33.25 <0.001
the same age 2653 58.93 1064* 66.75
Increase or decrease in body + 741 16.22 521* 32.26
weight + 3kg or more (within 1 <0.001
year) 3828+ 83.78 1094 67.74
*
Bedtime within 2 hours of meal M 1260 217.65 603 3157 <0.001
. / K .
(8 times / week) 3297* 72.35 1002 62.43
*
Take a snack after dinner (3 more * 1052 23.09 410 25.55 <0.05
times /weel) 3504* 76.91 1195 74.45
%
Skip breakfast (3 more times / * mm 169 318 19.75 <0.01
week) 3791* 83.1 1292 80.25
+ 2360 52.69 908* 57.8
Frequency of Drinking <0.001
2119* 47.31 663 42.2
+ 2651 67.73 940 67.09
Rest in sleep NS
1263 32.27 461 32.91
+ 1692 33.75 614 35.01
Hope of life guidance NS
3322 66.25 1140 64.99
Criteria of questions: yes (+) or no (-) NS = not significant x? test

BMI<25 vs BMI= 25, (asterisk to a large value)
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Table 10. The characteristics of groups classified by weight gain

10kg weight gain (from 20 years)

+ P value
N (%) N (%)
+ 569* 217.38 987 23.99
Smoking <0.01
1509 72.62 3128* 76.01
Light exercise of more than 30 + 304 14.73 685* 16.71
minutes (more than two days a <0.05
week, more than 1 year) - 1760* 85.27 3415 83.29
Walking or, walking the + 515 25 1167* 28.56
equivalent of physical activity (at <0.01
least 1 hour /day) - 1545% 75 2919 71.44
Walking speed as compared to * 792 38.77 1588 39.17 NS
the same age 1251 61.23 2466 60.83
Increase or decrease in body + 653* 31.5 609 14.81
weight = 3kg or more (within 1 <0.001
year) - 1420 68.5 3502* 85.19
*
Bedtime within 2 hours of meal (3 * 807 39.12 1056 25.76 <0.001
times / week) 1256 60.88 3043* 74.24
*
Take a snack after dinner (3 more * 539 26.13 924 22.54 <0.01
times / week) 1524 73.87 3175 77.46
*
Skip breakfast (3 more times / M 414 20.05 676 16.46
week) <0.001
1651 79.95 3431% 83.54
+ 1211* 59.86 2047 51.05
Frequency of Drinking <0.001
812 40.14 1963* 48.95
+ 1012 64.79 2068* 68.03
Rest in sleep <0.05
550% 35.21 972 31.97
+ 752% 36.88 1357 33.6
Hope of life guidance <0.05
1287 63.12 2682 66.4
Criteria of questions: yes (+) or no (-) NS = not significant X2 test

10kg weight gain (+) vs 10kg weight gain (-), (asterisk to a large value)
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Table 11. The characteristics of groups classified by smoking

Smoking
P value
N (%) N (%)
569* 36.59 1502 32.6
10kg weight gain (from 20 years) <0.01
986 63.41 3106* 67.4
Light exercise of more than 30 241 15.61 740 16.12
minutes (more than two days a NS
week, more than 1 year) 1303 84.39 3851 83.88
Walking or, walking the 453* 29.4 1217 26.59
equivalent of physical activity (at <0.05
least 1 hour /day) 1088 70.6 3360* 73.41
. .32 1 .
Walking speed as compared to o87 38.3 783 39.3 NS
the same age
945 61.68 2754 60.7
Increase or decrease in body 333 21.47 923 20.04
weight + 3kg or more (within 1 NS
year) 1218 78.53 3683 79.96
*
Bedtime within 2 hours of meal 610 39.46 1247 21T
. <0.001
(3 times / week)
936 60.54 3342* 72.83
. 19.74 1157* 25.21
Take a snack after dinner (3 305 91 o1 g
. <0.001
more times / week)
1240* 80.26 3432 74.79
*
Skip breakfast (3 more times / 501 3241 586 1274
<0.001
week)
1045 67.59 4012* 87.26
1029* 68.37 2232 49.4
Frequency of Drinking <0.001
476 31.63 2286* 50.6
721 64.03 2356* 67.8
Rest in sleep <0.05
405* 35.97 1119 32.2
430 28.1 1683* 36.97
Hope of life guidance <0.001
1100 71.9 2869 63.03
Criteria of questions: yes (+) or no (-) NS = not significant x? test

Smoking (+) vs Smoking (-), (asterisk to a large value)
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4. BMEOREEEEMEB LOME (7Y A7 ¢y [R5 4T)

H Ve, AT H OB CERE R LOBENE B DT | R AT o ZENR T ATV, AR
tERH LU, 7ok, BRATEE oL, BMI(=25), SBP(=140), DBP(=90)., FBS(=110) .
LDL(=140) &L, W nub S EE LTz, TR R4 TRCiRLiz (Table 12, Fig 5),

WIZ, ROV AT LE A B L OB E M E DT80 BV AT 4o [BUG T 21TV, Ay X a
LT, 76, A HMEORE L, @ METEFRIE, FERPTAHSE, IFE R FERREORAF LT

T Bea FRtloRL7= (Table 13, Fig 6),

1) BMI XEREH LR
BMI 2B L7 DY A A Kb LU ORLTZ,
[20 mDOERENABIREDS 10kg UL E¥EIN 13, BMI 2885 L7250 2 7% 10.65 f5I2LTz,
(=D 1 LN TRE O +3kg L EdH-7- 113, BMI 2385 /e b0 A7 % 1.80 {12,

[TRICAEER D AN E AR T ARHEEDNE O |1, BMI 2385 L7 B 27 % 0.66 (1272,

2) SBP MERIHEA LR
SBP DS LI AR Ay X E L TRLTE,
[20 ik DRENBIRE DS 10kg UL EHEN 11X, SBP 28 B L7202 7% 1.69 512 LT,
(5 B#%ICHBEZELFNMEIC 3 BILL EdD 1T, SBP NEF LRDVA7% 0.76 512U 7,
[l A AT e AEIE 2N\ 11X, SBP S L7 DY A7 % 1.42 {5127,

MHEAR IR N T2 TV D 1, SBP N LA A% 1.832 1 LT-,

3) DBP LERHEHE LB

DBP N EIRDI A Ay AU TURLTE,
(20 FRODOEFNDIRE 7Y 10kg LA N 1E, DBP 238 & L7ebV A0 % 2.34 5127,
22tk <Z&ANAIC 3 BILL EdD 13, DBP 2885 L7 HU A% 1.56 fFICL7,
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[BIEA AT BE D 2\ 113, DBP M5 E L7225 A 7% 1.60 f512LT,
4) FBS CEREE Lo B
FBS 03 L bV A7 %Ay R EUTRLTE,
(BT X 22 B IEC R > TWD 1, FBS R L7 5V AT % 0.59 f#IZLTz,
(18] 30 43 LA EORRLIFED<GEBZE 2 HLL B, 1FELLEFEMLTWD 1T, FBS R E L) A0 %
1.71 fFizl 7z,
[HHEATEICRB W T, ST UIFREO S RIEEZ 1 B 1R EFEEL )51, FBS 23R L7ebU A
7% 0.50 fFIZL7=,

(BT BN\ 1%, FBS N LAV AT % 1.44 f£12 LT,

5) LDL CEHHE LR
LDL DN H L7 DY A Ay X E L TURLT,

[REICAERRD AL AT ABRSHEDNH W |1, LDL BN LA 2% 1.25 12T,

6) TR ORI SERIE A LR
EIEIRFEIEE IR 32V A7 24y X E L ORLTE,
[20 TR DOEFNBIRE )Y 10kg LA SN L, @i ERFEEEZ IR 2V 27% 2.19 f512L7,
(1181 30 43 LA EOBITFENEEBVZM 2 AL B, 1AL EFEML TS, @i EEREEZ IR 35
VAV % 1.46 {512l
[ B2k <ZEAMIC 3 BILL EHD 11T, i EIRFEEZ AR 2V 227% 0.46 512U 7z,

[ E TS  N1E, SILETRREEZ T DU A7 % 1.39 fificLT,

T) WERIFIGE IO SERE B Lo RS
W PRIG TR A IR AV A2 5 Ay X e U TR LT,
(BT IX 2 BB > TS 1T, R TE R E IR 32U A% 1.97 fF1CLz,
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[20 #EDRENLIRE DS 10kg LA 13, FERIGTEIEIAIRAT DV A2 % 2.10 fFI12L T,
[1[5] 30 43 LA bR IF A& EZE 2 H LA B 1EUL EFERL TV 1T, B RIFIBEEE IR 45
VA% 1.89 {127,

MR 2R LSZENHEIC 3 BILLEHD 1T, FERIFIGIRELIRA T2V A7% 0.22 fiFICL7z,

8) MEE R HEEIGHIEOMR AL EME H LooREiE
PR SRR A IR T 2V A7 24y XHEL TRLTE,
(20 MO OIRE DS 10kg LA 13, FRE R FIERBREEZ IR 2227 % 2.30 f512LT,
(1 [5] 30 43 PA L ORIFADEB A 2 H LA L, 14D EFERML TWD 1, BEE R HEETREEA IR
3 2VA7% 1.62 f512LT=,
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Fig 5. Related abnormal value of the attribute and the questions

A) BMI B) SBP
Smoking —8—
10kg weight gain a2l o
Light exercise of more than 30 minutes ——
Walking or, walking the equivalent of physical activity -o—
Walking speed as compared to the same age 2 el
Increase or decrease in body weight + 3kg or more —— —a
Bedtime within 2 hours of meal ——
Take a snack after dinner ——|
Skip breakfast e
Frequency of Drinking ——
Rest in sleep —e—
01 1 10 0.1 1 10
CR OR
C) DBP D) FBS
Smoking ——
10kg weight gain —— —1e—
Light exercise of more than 30 minutes ———
Walking or, walking the equivalent of physical activity ——
Walking speed as compared to the same age —ie—
Increase or decrease in body weight + 3kg or more —
Bedtime within 2 hours of meal ——
Take a snack after dinner ——
Skip breakfast —— ——
Frequency of Drinking —— —e—
Rest in sleep ——
0.1 "! 10 0.1 1 10
OR OR
E) LDL
Smoking
10kg weight gain
Light exercise of more than 30 minutes
Walking or, walking the equivalent of physical activity
Walking speed as compared to the same age -
Increase or decrease in body weight + 3kg or more
Bedtime within 2 hours of meal
Take a snack after dinner
Skip breakfast
Frequency of Drinking
Rest in sleep
01 1 10
CR

Criteria of examination : BMI=25, SBP=140, DBP=90, FBS=110, LDH=140
OR: odds ratio, BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood
pressure, FBS: fasting blood sugar, LDL: low-density lipoprotein

i : 95%CI (confidence interval)
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Fig 6. Association between medication risks and questions

A) Taking medicines for hypertension B) Taking medicines for diabetes mellitus

Smoking —e— ——
10kg weight gain — —e—
Light exercise of more than 30 minutes —— ——
Walking or, walking the equivalent of physical activity —— ——
Walking speed as compared to the same age 8- —
Increase or decrease in body weight + 3kg or more — o e
Bedtime within 2 hours of meal 18— ——
Take a snack after dinner — —
Skip breakfast —e— —
Frequency of Drinking o —H-eo—
Rest in sleep L —
01 1 10 01 1
OR OR

C) Taking medicines for hyperlipidemia

Smoking

10kg weight gain

Light exercise of more than 30 minutes

Walking or, walking the equivalent of physical activity
Walking speed as compared to the same age
Increase or decrease in body weight + 3kg or more
Bedtime within 2 hours of meal

Take a snack after dinner

Skip breakfast
Frequency of Drinking
Rest in sleep

01

OR: odds ratio

— : 95%CI (confidence interval)
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Do BEHITIL, BIEIC, BUEEEESC, [20 i ORPOAEEDS 10kg UL &AEISOELIV, SUEEE
%< Ltk AL EEIEIE D IO MR 1L @O ZE RS, B (BMI=25) | MR
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http://www.naoru.com/tihou13.html

3 i ik
1. RAHIRH L5

201149 H 7°520134F4 A £ CICHEARBE HY L 2 — D2 2% 2 L1210~ 1005 Ao @2 st 4
8815 NDHL | LRV IR v/ %52 F 72624 Na ki Gl U, SR O A Ar)—=7L | SR 2 &
HIE DR E 672138 A (B BHE 83N, IEH A5 N) A Fixt Rl Lz, ZDob | BRALERT-
SRR AR 83 NIZHOWT, ICHD- T 2 2t LI L 7RI B AR L (Bl 2) . Frddm. TTHZ
EHR OM D TAEAT T2, SHIT, R OEEE 27l 3272912, MIDAS (migraine disability
assessment) H AGEIR OB 82 HIV72[49], £ 0% S 72 A8 19 A, TTH 26 A, 1EH A24 A
\ZAPG%Z FVW=HRVDO AR MUEIT Ox G LT [50], F7-, BERIZEIZ I 208, BEIRR LA AS [FEED

G HEELT,

2. APG % v 7= HRV Offr

APG JIEIZIE, Artett® (U-Medica, Osaka, Japan) & I L, {7 1388 56 R R R B AT~ 72,
APG DFCERITIREE D — ENMRIZN T FID RS 525 TIT o 72, BBRE 1T AR D | s LoD & ST 72
HINTUT, FHEERE B —RIRITHELIA T RN 5 3tk RN T 2 /3 IIEL 7244, [AARIC
AT 2 3 MIELTZ, APG JIEDFIARFZL B R LI BIHL 3), Zeds, HIEIZEL TidFkx o ED
Wt LFRERIZEHIIZAT o7 (18], ABFZETIE, AEREfRTiEL L T K= by — 1% (MEM) 2 i (&
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RE LT, ENENOEREIRICB T DT =27 VB EERHL, ZRHOTHD LFHF 2R,
N A AR RE R I T D FRHE L 5L 012, HEF SR IR IR B & S - D fa s e LT, &

7=, CVa-a (%) IZRI S BAPRETE B OFREE L LT,

3. ke (APG HIZET AT L Artett®)
MEOTEBRRAEEFEAM DT B L L T, RIBEEROREEZBIR T DL RO EE THD, RHIME

N3 « N 2 B R 2 I 2SI B & L TR - BRI E D R 7o b D2 A RANRIE S5, — iR ISR 1A
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VXA SR AREME B A RIRARE DA SRR A 32 1 T a8V | A REAIRE D BR R BILEE (BB FE 2 il | A RAIS
EEME O M52 L1705, ZOFREICHESE FRIEDMAE O it &2 3 i+ 22 & Tk

DB IRREDIRIFE GO ZENTED, SHIT, ZORFNRKZ 2 BRI 528 T, IR EARE 2GS
%o ZAVFRIE MAE ~D ML D224 2 726 O THUEHHTL MG L COMAE D S 72528203

TELINT2%, APG DRJEAELL T ORIIRLIZ (Fig 7).
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N D D D
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Fig 7. The waveform of the acceleration pulse wave

Upper: pulse wave (original waveform)
Middle: first differential waveform

Lower: secondary differential waveform (acceleration pulse waveform)

IR AT A G RL DA

APG JIET AT LTHLT VT NI, ZOXI7RR RO =—KI5E 2 DT DI FIFE S AT R I & - i
Wi AT 5 CHD, I TIFZEAE TELEMERED K24 —13 USB /8 T T,
BE RIS EN T2 B EE 72 I RRIE BT D, APG 1 X, & B L EE (BYIREE(LEE) OFIE ., i) iR
B OIREN AN E - BEIR 72 & OB JRaE b R B B E OB E B L OAETEE L ICHEH TS

ZENRDONS TS,



4. HRV RIEZH1T HERA L 1E

AHADS SR IR U728 BB IR A D APG WITEZAT 7o, PRE 23588 HRV IS4 5
Z D REVED B DI B M ORI Z BRIz, SRETIE, /SR, Wi HE RIS (HbAlce 6.5 UL E2%5R)
SERERINUTC, FAITIE, BERAIRIEE, 1o A45HUH (Cilnidipine) . 747 AUV SR 36A AT 0A
A, a. B RAFHEE, a. B BT HA IR 1 O LTI R DRI LT, SHIT, B XA EAR R RIS

Z bz 572 JED RIS,

1) Cilnidipine (22U T

TeRuv YU Ry AELEE (dihydropyridine calcium channel blockers : DHP CCBs) (247
S, LB Ca Fry VAL ETLZETRIEN REZ T HATHD, £DOHTh, Cilnidipine (% N H
Ca F ¥ R &V B FEARRIERIAFAE T DT v RNV &L E T 5L B TEY, oo DHP CCBs &1

RPN B2 D, 16> T, AR R ZAE ML 3D 2 L7 TE DA L7225 (511,

2) BRI Z DT

B 3 LN, 72X R O Bl sy ThH=aF U OFEBREHEREIC T TERICEL T, 3 Cicz<
DR DD, =2 F AT FATHRARRI LRI ET H=aF LT BT a5 K (nicotinic
acetylcholine receptor:nAChR) |Z/EM 352 THAERAZRL, B EMRRICHEL 52 D508, F—
PRUAFBEAREL RSB GL CODZENDD - TS, =aF N2k, Rk, P, e, 22K #l

SEREARIE D RIREIE R A 97 [52],

5. BEMZEICEDLHE, MEIRR BLAR A (77> — R )

Wl o LERDL, BEIRR I AHEIR 92720 BRSO A 2 ML 7o, JIRAVRER | N2 EARIR,
HSEOTREIFEE | 5O 2735728012 WHO AR OREEFEBI R HEILL TPER STz GHQ-28 % H]
W, 61T, BERR L2 = 7D — R (epworth sleepiness scale: ESS) | 77 AR R E
(athens insomnia scale: AIS) W CiA L7,
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http://ja.wikipedia.org/wiki/%E3%82%A2%E3%82%BB%E3%83%81%E3%83%AB%E3%82%B3%E3%83%AA%E3%83%B3%E5%8F%97%E5%AE%B9%E4%BD%93

1) HARME MR A ZE GHQ-28

H[E D Maudsley FEE M FEFTO D. P. Goldberg 18 12k TRIZS S B IHIEIC L DR AL
Th5[53], FEL THRYIEE OIERIE | FHMIB LU LICEbD THRRAI)—=0 7 T AN THD,
GHQ-28 I3 B/ i Bk A DTN TEHI L, FIFH CORIZ NI RE THHI L L ERRPLIC
B2 AT ZE TIEZEDN TNH N0, BAM GHQ-28 ZiER L7z, GHQ-28 [T H RAYAEIR, A

LRI, tHEANEBIIEE, 9 OHM D 4 SO T RENSER ST,

2) =7U—RIRENE (ESS)

ESS (%, 1991 4212 John MW 2> TERE AL, 8 HHH 2B 5 RE T, T#IA072 B H O E OIRK %
HET DL TEDH[54], ESS 1, HEDOMEREEFDZDHARTA ALV THRR O 352
EDPHERSI TR A E T TV D, £z, ESS ITHEIRFFEE OB 721 Tl fEEADEL
TF o7 ITHH S TS, BT, E R R CIIREIR R I E R O E A S IV BTN,
ESS HAGEM (JESS) 1%, B H HAETE CIATHEBNIC BT, AHORKAHETLHIRET, 12
OB TSI TO D, ZAENOIHE B IR T DEIEIL 4 BRI DAY £45H H OEIZITHL
TOMD 3 DN 2 HND, —RITCHEDSHERSNTRY, 8 THH OAFHE A CREHBS L, B @i

CIRZD RN EFE TSN D,

ESS %, & B mEEHL, AP OIRKEZZAGT5 B 4),
//a\?r?%)ﬁbﬁ 5 50T HHOIRS T 720 \

ARHE A 5~10 45 B PICBEVIRGE S S

ARHFEA 11 AL B APICROIRG DD D

(AR 11 B DU A 1%, MRS REIL i R4 565, )

. J
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3) 7T A RIRRE(AIS)
T T AANRRE L, AR (WHO) 25 .01 70> TRRAZU T2 THEIR SRR IC B o A 7 m o=
I8 DMERL 7 i R IR O RN IREHI E 1 Th D651, 8 DOE RT3 D& 2 i K 24 RCTHAEILL .

FRIANCAIREZHIE TE5 Gl 5),

-

VS 4 SR OB S EREEEO LR )

Tl

BRHE SN 4~5 HOBE RIRIEDSE WD LD

BRHMFRD 6 L EDOSE  ARIRIEDEE D D%

- J

6. wia T

FHH H ORFH AR BV AHEGE 272012, 3 #EH O HRV Ol aAT o7, M1, 557 Btk A fil
U, OB AT H 5T (analysis of variance: ANOVA) 2 vy, & &7e>7-1H H 12 Tukey
HSD 73 CE E AT o 7o, — 7 F i TRWIGEIE, Kruskal-Wallis 73 &1T o7, 7ok, AE
IKHEIL B%LL FITRRE LT,
FRERD cut-off I, fr iy BE EFRME R 8 OEN S ROC I —7 2 v T, FEHLT,

FEHEMTIZ1E SPSS ver 19 (IBM Inc., USA)Z Vv 7=,

7. i BRAY AL RE

RN L7272 7 — 2 Dt LRIk E T2,
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Yirso

4 8

e

P

AWFFEOMEZ 5 #13 88156 ALDHHIL , FE DGO 138 N Th-olz, BUFEHE 83 ADHH B
HVIE H AR TSR A 1E 28 AL TTH B 13X 27 A TOMOEENRE (S8R 13 31 ATHY, Frét
EDTERZZ T TWEE DN 2 N Th-oT, Fio, I RETHIER AL 34 A ThoT, bbb,
MR A PR AE SR R ERARE 1L 19 A(BPE O AL &t 19 N) . TTH 1% 26 A (BT AL &
PE 19 N) L IEF AT 24 N (T 11 A 2otk 13 N) THY, WFFEORI R LU, B OfithiEfEzZ 7r—

Fr—hMIrd (Fig 8),

| 2011.9~2013.4 Health check-ups:8815 |

v
| Health check-up including brain dock :524 ‘

A 4

| Headache (+) :208 ‘ | Headache (-) :316 |
Informed consent Informed consent
L 4 A
‘ Headache (+) :83 | ‘ Headache (-) :55 ‘
Receiving medication’ g —
Anal f HRV:38
2 (M) Differential diagnosis of headache HaLyses o
Analyses of HRV

—> Receiving medication:4

v v A4

Migraine :23 (2M, 21F) | | TTI: 27 | Other Normal :34

headache :31

Smoker: Incomplete study: .
> 3 > :
4 (2M, 2F) 1(F) Smoker: 10
v \'4 A 2
Migraine :19 (F) TTH :26 (7TM, 19F) Normal :24 (11M, 13F)

M: male, F: female

Fig 8. Headache flowchart

From September, 2011 to April, 2013, 8,815 patients received annual health check-ups at the
Keiju Medical Center. From 8,815 patients, 524 patients received the one night health
check-up including the brain dock. There were 208 patients with experiences at least one
headache episode, and 316 patients without headache. From 208 patients with headache, 83
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patients agreed to participate in this study and informed consents were obtained, who were
classified using a questionnaire based on the international classification of headache disorders
2ndEdition ICHD II). From 316 patients without headache, 55 patients agreed to participate
in this study, and informed consents were obtained. From 55 patients, 38 patients received the
analyses of heart rate variability (HRV). We excluded patients who had specified diseases or a
smoking habit. Finally, the number of patients with migraine was 19, that of tension-type
headache (TTH) was 26 and the normal controls numbered 24.

AR . TTH W ORI B W T L MED < )4l 7 Em (48.1+8.11 %) . TTH (49.9+8.54
%) Ty MBREEC AT AD IR > T, o, ABRIZZMEDZTHY | AiIRZ O BM BH 13 3 AME(E
LTce 7 —ZITIIRSBRWNE A 239573, BMI, #il A | FERF I, HbAlc fEIZ- DU NTII Mg
TOETALNI N -T2 (Table 14) , 7235, WER IR BRI T2 E W72 W iaii 252 1T TR0

DELTz, FEAR O MIDAS 227 ON-#)1% 4.32+45.52 Th-o7-,

Tablel4. Patients

Migraine (n=19) TTH (n=26) Normal (n=24)

Gender (male/female) 0/19 7/19 11/13
Age (years) 48.1£8.11 49.9+£8.54 49.1+£10.1
BMI (kg/n7) 22.5+3.10 23.9+3.63 23.3+2.44
MIDAS score 4.32 + 5.52

(mean+SD)

TTH: tension-type headache

BMI: body mass index

FEER ., TTH., IE% A 3 FEZOWT, APG Zitd#kl . HRV AT MUfT 24T o T RAa R LT

(Table 15),
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Table 15. Measurements of subjects

Migraine (n=19) TTH (n=26) Normal (n=24)
Parameter mean + SD mean = SD mean + SD
Heart rate in sitting position (bpm) 74.5+14.0 68.4+17.25 69.5 + 8.54
Heart rate in standing position (bpm) 81.2+9.78 74.3 + 8.66 76.0 £ 10.3
Heart rate of standing/sitting ratio 1.10+0.11 1.09+0.09 1.09 £ 0.09
Cva-a in sitting position (%) 5.60 + 5.41 3.85 +1.14 3.72 + 1.47
Cvara in standing position (%) 3.68 +1.45 3.81+1.14 3.70 +1.52
Cva-a of standing/sitting ratio 0.83+0.31 1.01+0.26 1.03+0.35
LFpower insittingposition () 8015151 8074165 4144167
*
LF power in standing position (%) 25.9i' 14.1 27. 6+ 14.3 36.8i| 15.7
LF power of standing/sitting ratio 0.93+0.18 1.19+0.15 1.15+0.16
HF power insitting position 09 3322505 408<5L1 2735160
HF power in standing position (%) 28.5+18.2 23.4&: 26.1 18.1+14.0
HF power of standing/sitting ratio 1.33;' 0.93 0.76 + 0.67 0.80 li 0.69
LF/HF power ratio in sitting position (%) 1.92+1.29 2.20+2.30 2.19+1.66
LF/HF power ratio in standing position (%) 2.3 1+ 4.09 2.88 ;I: 2.63 3.48 + 3.15
LE/HF power ratio of standing/sitting 0.94' +0.86 2.20 + 2.08 2.28|i 1.93

Compared to normal, * p<0.05, Kruskal-Wallis test

Cva-a: A—A intervals, LF: low frequency , HF: high frequency

T ORER, FERONALTO LF 13, EH AT -7 (p<0.05), FTEED HF /I IER

A&V E -7 F 8N (1.83+0.93) . IE7 A (0.80+0.69) . p<0.05], 512, FEER D HF S/ T
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TTH (HF 0.76+0.67) &t~ THAEICEL (p<0.05) (Fig 9-A) | cut-off f& 1.058 (ZXVWi# 4 & E
63%. FFEE 85% CHHET DT LN AIRE TH o7,

FESEART ATV, IR FERIE 5y © LE/HF Feoo St/ 2R H L= 8 2 A BRI IEH AT,
LF/HF O SZ/EEEDMED - 7= (F88JR: 0.94+0.86, IE% At 2.28+1.93, p<0.05), F£7=, FridffEo
LF/HF Lo Sz/EE Y TTH (LF/HF 2.20+2.08) &t~ TEL (p<0.05) (Fig 9-B) | cut-off i 0.682 (2

FOMHEZ LR 63%. FriE 81% CHBET 52 LM ATRE Th o7,
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Fig 9. Measurements of subjects in HRV
It showed the HF power ratio of standing/sitting and the LF/HF power ratio of standing/sitting
in normal, migraine and TTH.The HF power ratio of standing/sitting in the migraine group was

higher than those in the TTH and normal groups (p<0.05) (A) .The LF/HF power ratio of
standing/sitting in the migraine group was lower than those in the TTH and normal groups
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(p<0.05) (B).

R A AP RIR B OFRRE LS LD CVara 13, JEAL, I, BN AR AT 7o 60 B REE S AL
TEIIALNIRIST,

ST ARTIZED LF/HF & B REIR T — 2 EDOBMRIZOWTIHAE AT o7/ R, F a2 DRk
A3 NDI=D | AT SN T o7z, Frz, MEBRAEICIWOniln, #7212 LE/HF el otEE]
BILRIZ A DI 2T,

HRZEIC AR iR A, MEIRFA A ORI, 7V — T COREHFHIRA BEZAITRO bR -

7z (Table 16), %£7=. MIDAS 2=7"L HF e} O LE/HF LbEDORIHHBAITRED b o7z,

Table 16. Measurements of subjects

Migraine (n=19) TTH (n=26) Normal (n=24)

P value

Parameter mean+SD mean+SD mean+SD

GHQ A 2.22+2.28 2.65£1.69 1.67+1.81 NS
GHQ B 2.33+£1.80 2.20+1.82 1.89+1.84 NS
GHQ C 1.33+1.41 0.45+0.83 0.72+2.11 NS
GHQD 0.44+0.53 0.30+1.13 0.22+0.73 NS
GHQ Total 6.33+4.24 5.33+4.27 4.50+5.51 NS
AIS 2.96+2.01 4.90+3.87 3.30+2.85 NS
ESS 8.64+3.04 9.294+3.13 6.88+4.20 NS

Compared to normal, NS: not significant
GHQ: general health questionnaire, AIS: athens insomnia scale,

ESS: epworth sleepiness scale
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E2E =

=

%5

..{

AR B RE | 2 FE AR A XY CIoBER DR RE A = X MBS 358 T H[15] (561,

AWFFEDORRE TIL, BUR AR HIL 68.6% THY, 2056 FEIE 19.0%. TTH % 25.6% Th -7z,
ElRE L, MEREEILIZ 30~60 iR DOZZHE DI 40 RO LMD Lo T, PREUTZBREH O
AR, SRR A R SRR SV TV A SRR R R D o T

BEIR DI REA U BT 22 < OBFZED HITIE, B MRS RE DTS IE D 72Sh Tnd, ZRETO
B AR AR RN X, ML BRI A HIEL | LR ML E DA | 2 A g A REA 7 HHead-up tilt
test, X, BieZlicd, MlENEZED | MEAR TS EZBRO | BB RLOG, B R L O
T QL EDOFEERIZ K> T~ 5 Valsalva test/oE 21T 5Tz, LU, I Tl B AR B RER AT
DIFIED—>LL T, HRVOARRT MURHT LB | PO B CERSN D LI TET
[201[571[58][59], HRVD Rk 53 005 i i 18 (HF) B 43 | 2 Rl A A R B 2 | A 5 (LIF) B3 1 3 AZ #Aiet
5B & Rl A ARG B T A Sk § 5L STV 5[60], 85, B RIS EN AR LD B A 2T,
EAGL, JEAL C ORI A EATFRABENL R AED NS | NEAL CIEABAPFRABENL OMRABIZ B LT DD HHI TN D,
LF/HF i3k # 72872 Tsympathovagal balance D FEfZ LS Tl 4[18][20][60],

A2 X, TR B L IEW ANIZB W T HRV AT NURITIZZZ BN B DD WRET L7, FEads, TTH, 1E%
MNZBTLEENLDO LF, HF, LF/HF HIZZET B b o7, R B EE T, EH AL TIALo
LF 23M&h o7 (p<0.05), LA, E# AT, HF, LE/HF LS AL AN -T2, Zhbm
F LI, R BRI neck suction & HIWCHESZ AR ATIC L D584 25k, RR BIFEADAREHT
LiciiiEe—#L Tna(61],

WU, Fex 1TESLANME 52 DL T, REARRIEE 2N S £2 28125 B LIB9). B B o B ik
INTUAD O HHZ A RET LTz, E | RO B EIRER 213, B A& E5 Lo e
BRI TOS[691[61], TERZA L, HBINRIEE KBRS ISFEL . MEDOEBZEML TWD, ADE
NN 7258, RN AT JDE ) DFEIZ Ko TR DS E NS T B NI~ 832,

ZORER DI~ OB 30%B0 L, D DD T 2720 MUEEAE F 9%, Z0/E8E)
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REDIAVZ RS R G HEIIL | SRODPEISTH MRS, 2REIFREZ AU CIERE O AE MR UL IR
52 %, ELIZTNODOMRERED DR 2~ CREMR AR TLME RS DR HEERZIBIL, M
JEAR FAEIES D, MR ORI, MEDEENIX T DO LRl THMHIENTE D, A

ARG, HEHTELEZ A S ORI AR LT (Fig 10),
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RIRFICH ., Sanya HOWERER61], IEH A B\ EHE LI LARIC LD IRAEIE N2 25,
MEEEBIRMER THLN, EZ BB DPAEL TWLZ LA R LT,

—J5 . Nilsen &i3, FBUREHE Tl JEZEES ORSENEIL THHZ el L Tnale2],
oz 1d, FrEaTm OFAERI RN IV TRESZ AR 21T W AR R 5y O LF/HF Heod ST/ &R L
T, EWATIEZOWN ER7-72523(2.28 + 1.93, mean = SD) |, T U EH CIXFIK 3524/
72(0.94 + 0.86, mean + SD) (p<0.05) . TTH BHZIBW T, IEH ALFERIC EF- T 52800072
(2.20 + 2.08, mean + SD), ZAUL, JTEESR B CIIEE LA RT3 DA AR RS RE O SUSHEIR T 3%
2D, ZOFERIE, Gotoh HOAZEMRRIERRICE T 2 MG L — BT Db D Th-o7-[14], HHIE, Frd
I ORI head-up tilt test, valsalva test 24TV, ML E(K F OB BSOS BARIEREDIL T 2 7RI8
T OMELIT>TND, ARG FIEM XK INIRAEZIT > TR0, F iR ORIEM XI5 B Frik
BERE R A R T 2N TE, ZETOHEDOHFITIL, 78R CIIA SR RE MK T 52311550
LD, AW TIENAL AN I LD EARBEREDIN T 27Rr 92033k 7-, F7-, LF/HF b /L
ELT cut-off fE 0.682 128V TTH FELIEIE 63%. FFILE 81% CRAITEDHI LN IRIBENT,

— 5 BIAS AP RS REA k325 HF OSZ/JEE AR LI-E2 A R EE CITIER NG EICH
WE SR L2572 (p<0.05) , T 7205 F B BE CIINIALARICEY | BIZ A RISRES LT H 2%
BT 2, ZAVETICH B/ ORI A SEAT SRR 2L 25 2l b oo [91[12], Fex DAFFETH | ST
AMAATHOZEIZID, iR B CRIASEAMRRIFEIN ER LS AT 522/ LT, FEmito HF
LEDNTIHEELIE, cut-off {54 1.058 (2R 89752812k TTH BELEE 63%. K 85% CTIXBITEHZ
EVTRIBE T,

HRV D AT MU 2ATOBR . B A RGRICR A 5 2 D8k 4 AN R 2 PR T2 L E D B D,
Zhang Hl%, HRV 7347 THERIL s OFEARAMRZFRA L | MR LV 4ERS2Y HRV IZR 84 5 2 5K+ Th
HERBRL TS, DFD AFINEWIEE, HRV OIR T 28D 52 2L TW5[63], Fix 23tz
R IEE T, R ZMED R Th Tl | HERID K F DWW TR TERD o7, Fo, Ilsic

KO BT, MBI Dol 61T, BRMHIERICH B L 52 5 TREMEDH DA A NL
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WENR 55 | 9 57 72 & DER S AR B ZATOBEE T ~& Th5[191[641(65], Fox i3, WEDEIZZNHLD
RaBELT, —EDEREDH L HRV AT MUENT 21T o1z, #BE N D6 | PRI R Ve
2kt B AR R R L 5.2 52 LN FHIVTOL[66], ABFSE TIEZ o RICB 2T R T
720N, 7o, HRV AT MUEATIZ XD A AR BAR BE O FEHE LF/HF CRI A AR B RE DO FEHE HF 13X B A
PREEBEREZ FER OISR TV DH DT, BB RETE B4 2Rk Bl AR S o e BRI 972 2
CIFHRAR D RICHEE T RETHH, Palma Hid, LF/HF 123\ THESZ B AR O RS MK BRI 23 B
5 AT A R T D A L 5 [59],

FrEERR BRI, B ARSI EE A S LTV e I b L5 [671(68], AFZET
12 GHQ-28 |2 X0k iR A 41T\, ESS, AIS (CJVIEIR DR 21T -7, L)L, GHQ-28, ESS,
AIS AT ITH B AR b Tz, TTH BF TR EZ D 2 e b T 5691701, &5
\Z, HRV @ index & GHQ28 £7/=1%. ESS O A= 7 LD MIAHBIBIRIZ A DI RN T2, ZOFKEL THE
BRFE D Igole b B 2 v, BEEEHOL CRIT T 5L giE Bbhs,

PLEEY, Frsadm O VEM K BN SLA R A G- 2 7o EEARE O HRV AT MU 217528 T,
FHYR AR CITIEHE AS° TTH B &~ B NZ AR DA 5 A7 A8 AR TG B O & Rl A et
HEEIDOTLENRH DL EDRENTZ, SHIZ, 2O X572 sympathovagal balance Z 7§52 &7 B &
TTH OFBAIREER 2L LD ZEDVRIBS IV, ZOBGOREAFHERMTIL. SOITHEHE
D05, AR OMBOAREIZIAL PR D, AFIEITIHREA T, ERHDOIBIZLRITATA .
JRREE < R REEDOH A PEITE W ZED I RES T, AREEZFM 224 T, ICHD- N2 X2/ Tl
8 91 3 TR B 72 8 PR B L o6 L CRBLRY 7RG AN CE D720 | KV IEREZRZ W A rTRE IS0 D 2 DS I RF S
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54 R

AWFZEL. AR DIEZ R B8 O . R Boa W TR 21T o 72,

2 ~OREFTEE LT AEEE R ST DV AR 24y X E U TRET LIS 13720, Y
AR & U TR D @ OE H 28l E L CHREC T D720 ISHEFH F R A LORE LT,

LM Y 2 & 52323551, BRSOV ZERFIHI TN, 1BPEBRTE OZ KL ICHD- I A4F L
TATOA . HISADERNIZMN T 228 b D770, ZD72 IV IEMERZWIAATH 7280 OB
BNERELL 725, HARMRREERE IR E 2 EO B EIE, HRV 2HE 352 THERIRZ BN TELZ e
HENTWD, FERD BHHERRERRIC R T A2 5 0LV RBLOL & 2R ICHRMZ2 21T,

APG (2% HRV ([ZXVIERIFZ A T RED S D 2 iRET LT,

L AIR-ERHORZHERE EEFH LI L, BRILBFAEThH70, 2B, FlldaE T
Y LMER D T, MATE B BT, ML AT a— b BEIRIR ., TSRS | PV . PR
TN REPERLAER TN, S MLEIID 73> Tz, ATEE R BEE B 0O S5 S, AT
PERER W MRH < IRWT, @Al A7 u—)b I, MHERESE | @i, &R OIRT£<|

A B & B DN R ME R 3 A DTz,

2. HHEZEOBIEZRRGT LR, N, RAE ., R, BUEEE L, AR R EOBEE R HHZ

EDVRIBS IV, FRIZIENE TIE ZNHDOUARZ R T LG EEH OBE A S W ZE DRI STz,

3. Ay RICIVBEE DRI FTL - E . 120 ORI OAE N 10kg LA BN 73, BMI 23 85 &
2BV AT % 10.6 f512 ER-SH, MetS EBEM: D et B W ZERB L LT,
WX FBS ERDOUAZ% 0.6 512 FIF 7205, #ERIBIEERIEOIRAV A% 2 512 BT 7=, £, 8kl

HMLE EF-OUAZ%RK) 1.5 5 LT HZEDRENT,
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. EZRSRE DR AR RIL68.6% THY., Z0HH AL 19.0%. TTH 1% 25.6% Th-o7=, Fin/E

13 40 AR D 2 < B SN TV A LAER ) T,

. HAIR A LIER NN T HRV ORI MUV AT o1z, £ OfER FrEfE, TTH, 5% N2k

LEENLO LF, HF, LF/HF HIZZE XA o7, £io, SAALTIE, HF, LE/HF I EII AL

ARVl AN ) O = N SV N = R S T I QX (i A RNy sl

. SRR LI AL ST ATEINZ AT LT, IRHEEIAS A, JEZ AR A LTS

AR LT, AR B CIERIEM R i ST AR A N2 7= APG (2X% HRV 2+ 524 T
EH AR TTH &b AR RE O KO (LF/HF) O F B LN, RIS IES) (HF) 07T
HERHDZEN DT, AR, RE R RS W2 en, REER O R BN R 2w A

MTHLZED RSN,
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<BHE 1>

Criterion value of health check-ups

Required follow-up

Normal Mild abnormality Improvement of living Required treatment
BMI (kg/m?) 18.5-24.9 25.0- 25.0- (-18.4)
AC(cm) M -84.9/F -89.9 M 85-/F 90- M 85-/F 90-
SBP (mmHg) -129 130-139 140-159 160-
DBP (mmHg) -84 85-89 90-99 100-
TG (mg/dL) 30-149 150-199 200-399 400- (-29)
FBS (mg/dL) -99 100-109 110-139 140-
HbA1C(%) -5.1 5.2-5.4 5.5-6.4 6.5
T-cho(mg/dL) 140-199 200-219 220-259 260- (-139)
HDL (mg/dL) 40-119 30-39 120- (-29)
LDL (mg/dL) 60-119 120-139 140-179 180- (-59)
TP (g/dL) 6.5-8.0 8.1-9.0 6.0-6.4 9.1- (-5.9)
GPT(IU/L) 0-30 31-40 41-50 51-
GOT (IU/L) 0-30 31-35 36-50 51-
y-GTP (IU/L) 0-50 51-80 81-100 101-
Alb(g/dL) -4 3.6-3.9 -3.5
CRE (mg/dL) M -1.0/F -0.7 M 1.1-1.2/F 0.8-0.9 M 1.3-/F 1.0
UA(mg/dL) -7 7.1-7.5 7.6-8.9 9.0-
WBC(10%uL) 32-85 86-89 26-31 90- (-25)
PLT(10%puL) 13.0-34.9 35.0-39.9 10.0-12.9 40.0- (-9.9)
RBC(10%/pL) M 400-539/F 360-489 M 540-579/F 490-519 M 360-399/F 330-359 520~ (-329)
Hb(g/dL) M 13.1-16.6/F12.1-14.6 M 16.7-17.9/F14.7-15.9 M 12.0-13.0/F11.0-12.0 M 18.0- (-11.9)/F16.0- (-10.9)
Ht(%) M 38.5-48.9/F 35.5-43.9 M 49.0-52.8/F 44.0-46.9 M 35.4-38.4/F 32.4-35.4 M 52.9- (-35.3)/F 47.0- (-32.3)
T-BiLi(mg/dL) 0.2-1.2 1.3-
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