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A Study on the Dynamic Changes of Typical Village’s Land-use in Farming-grazing Transition
Zone

SONG Naiping, WANG Lei, CHEN Lin, ZHANG Qingxia, LI Guoqi

(1.Key Laboratory for Restoration and Reconstruction of Degraded Ecosystem in
Northwestern China of Ministry of Education, Ningxia University, Yinchuan 750021,China
2.United Research Center for Ecology and Exploitation of Biological Resources in Western
China, Ningxia University, Yinchuan 750021, China)

Abstract: regional scale plays an important role in the study on land use change. In
generally, the study on large scale land use change mainly discusses the dynamic change of
land use pattern, while small scale land use change focuses on the study of land use change
process. We combined land use change scenario reflected by thematic map and land use
change process obtained by farmer household survey to study of the land use change in the
small region and lengthy period, and discussed the dynamic change of land use pattern from
microscopic scale. In this paper, we discuss the land use change process of Ma’erzhuang
village, which locates on the nothern edge of farming-grazing transition zone in northern
China and in the northwestern part of Yanchi county in Ningxia Hui Autonomous Regoin,
based on the analysis of data from household survey. The result shows that the land use
change of Ma’erzhuang village in the last 50 years showed features and trends as follows:
firstly, land use types become more and more complex. Secondly, since bringing the
Conversion of Cropland to Forest and Forage Land Project into effect after 2000, the land use
changes from degradation to restoration sharply. Lastly, the land use change shows corridor
effect along the highway from Yanchi town to Xingrenpu village in Haiyuan county. The land
use changes are mainly affected by population growth and policies in Ma’erzhuang village.
The population growth is always to promote the development of land use to intensely and
widely; however, policy factor is not only leading to land degradation, but also promoting the
reversal of land, which has abrupt changes; the land degradation caused by reclamation was
mainly occurred in the 60-70’s, but the most serious damage to grassland was occurred by
over grazing and coyoting for economic purpose in the 80-90’s; the land use types and modes
have taken place profound changes, which caused by the introducing of Yellow River water;
there are positive responses and changes of the land use change to policy and changes of
production factors in underdeveloped countryside.

Key words : farming-grazing transition zone, typical village, process of land use change,
Ma’erzhuang village in Yanchi county
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Analysis on characteristic advantage agriculture industry of northwestern minority regions
-a case of ningxia province
Qianjinzhang
(International Joint Research Institute of Ningxia University&Shimane University)

Abstract: these years, through optimizing allocation of resources and distribution of
productivity, adjusting agricultural structure, cultivating and developing magistral
industry energetically, advancing scale producing of advantage characteristic agricultural
products, developing magistral products, regional advantage products ,and any local
characteristic products, Ningxia province has already built a develop flat of agricultural
industrialization rely on advantage characteristic agricultural products, but there are
also some restrictive factors during its developing process. In this paper we srarts with
the analysis of the actuality of characteristic advantage industry agriculture, analyzing
the characters and restrictive factors of agriculture characteristic advantage industry
intensively, putting forward some policy and advices on how to develop characteristic
advantage agriculture industry in Ningxia province.

Key words: agriculture development; characteristic advantage industry; ningxia
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80i& L E 2.04 2.10 2.06 2.46 3.00 541

) [EM] #ikfiTH, FEEE, (FR ERERSGE, @%. EO X ITEEIEN E ST T, [EIERRK] T
KT D1 ~ RbBEILIZTS) O8I ENLREEZS, A%k 1A~ 25T, HE - BT I EY L E
T, (BT 77— b, 784K XY, 2006 ££)

5. £8

BFERE & EMES~DEEIZSNT, —RIIIZRO L IR D THA D,

BEOMIE I, FETHE, EREOIK, FETHRESAEUNAOFHZHOHEKIZLY,
EONELTT - HEEREMNT D, ZAUTWT MBS PN 2R ET 2 2 L2k, FEEAKRL K
HIERED DR EFE~EL R T Z LT D,

FESEORIT TIE, BEAZEIEE > TV Ax OFREERMPFHL< 70D 2 & T, BHRAHIE - ko5 K1{b -
Wik L, EAMHRENSTEAIRIZSER A~ L TV Z &I b, dLFEEZE, AR oK &
IDIE, TOHBH THDLHENWZDHTHA D,

KBETHRELE, V— ¥/« FYEXILOLEOFRIRNE U COMIEOMBEEE), HEEE,
GRHMTEARE L TEX 720, A SH T, 20 OMBITENMRLXICEE L TWD Z RIS
T oz, BE - BILOREEE DD LEUTO LTSI,

B—1X, BRORERDE > T EHEicddT 252 5 Thb, 2%V TBECKETDL 2 EITER
ELTYARTHY, LuEiiriGa RO CEBAERICHEFRIT L2 EH~0OHBESICLTYH, Wk
ICLTH) ITERSLLARVEITREZL] Tholmb W I N, ZIZHEMTIDEZIT L EE
RO THRET DR - EEEZRBIRT OB YRTHDL ] EW0) EXHICKEL LboTz, 2D, BEW
ENEEZROONDIEENEFELICRELCEZZ LT, FlEH - EATENEEZERTZ 20
EDHARNSIER LooH D EEZ IS,

X, FEE (%) OO BREILAAIEOT- DI EME THEH3 2 LRSI AR 2Rk~
WCEIBL, BEEHNOLESFITRDD LI nd, ZOLIBREBEBRDOE 2 FOEL, BEEIE
[CNTE L T2 L RTR BRSO A ERBNIE R LD 721E0 0 TH LY, ZOEWERF L s
W, IREEMREO—fIE & LTHEMIZE 257251, FHLERICBIT2EFEDOERITISHAEL
LT TEAHS,

Bl LT, AWOKFENEEZ LT 2 578 IR OO ORFNA T 4 7 b0 HRE [T
] 2R ANTWIEEND L 5T, NS DERMEONIEHRMAIRE (B mB LT
722 ) TR LT, MEJFR, NESHHE L RO H DI & D57 » TR 5 Z L 2485342, W
DI TEEROMA] 2% L CWAR b H o7z, LRETGEISCM BB 2 N 40 - BURMIZEER4 2
ZET, HLWEE~DEREEZ > TNnDELE LD

PLENS, Rk « %A L CEX AT AT ARZDHEETHLHEADE 27, HAMFEA
DOIRNVINAFEE RN > TNWD I ENTRIND, F-Z2 ORI IR GRE)
DELEEL WL EEDbI, TOMIIZIZLVFELVHAERLETH D,



5| FAX#K

D BIAYE - K5FHE (2004), Y —v v« Ty B L, FEERFE L

2) HREEZ (1973), BAEEY (F¥EE 4) p.177, AR PHRS

3) LEL S, BERENWT AT AZOWTHIAT 2 EROEY Thd, LEZOHLDIIFED K Sl
— T, EHEMEEOHE 1 BT LT, LE 1K O, FRICKH ORA LERE EHE (R
MR B D) OEEFHE LT, FEPIRINTZY, HARREE -0 T52 L1275,
T KT, HEWEER ETCABZED L HFIECHHALTEY, THEORY H UIXKEDOHER T,
R & AT N DB BIZE DI TV 5,

4) Bruno S. Frey, Alois Stutzer (2005), Happiness and Economics (FEfEDEIERRES), XA YE
Rtk



BAARTEFEEFBEOBHEELZRAN A 2R v I 0 FO—LDOHRE

AL HERFREE L LkrAEZ 1 A5 R LS. ok BB LS. MR iz, (LB, ZRENA— ¢
UBIRRFEAMBRE PHIES, 2WBHET, 3 B R, 4 BRRAES, ssEE R

2HE

AR IC B D CHIRIEEC A Z R v 7 v v Fa—AMS)REIM L oo 575, B AN FL%
(282 BAR N AT 2T e L SR AE 5 )4 IS LD E SV 2 0 P (L UL 5 1 D B R SR & D RFBA AT L
7o IR ERE MG ETIZ I T, 2006 4212 20 kLh EOE RIS X OV % % St e A8 4 S0 L 7=,
XFGE$K 3,207 AN 970 N(HME 419 A, &t 551 N2 Lz, ke ca otz Lz
B 8393 A, Lotk 526 ADFE 919 NZfifHT L7, BANFIESZEIZLD B RANMITZKEHEIZES MS A
I HME 14%, &tk 6% Th o720y, BERW CHEPRESEMIERE T & 72 1 X228 RF bE 126 mg/dl BA F) 2
WrafBie st o L, BRI E MS OFWEIZZENZENFMET 10%E 10%, LT 8% & 4% Th -7z,
MS [ IHERIE DRI ATE ST HNHZENS, MS OBZMHIMERFEZRA L TITH 2NN ELEEZ 5
N5, WL TG Ml 2 PDICHERIFA RN L <, XY OB TIIARINE R LY MS A
Zotz, £z, BAEFBEICLDEEEECIS> TELNZHAEIT TOEESMHLHEE T DL, 2012 FI21E
A E TIFRMA SR L~V B8 1T 347 TN, BB S IT 3R L~ AR EIL 395 TAEEZE 2 bD, Z
D7, BIKTIX MS ~O PRI OBINL, Elnd D2\ i TP IR E O SENEE L& 2
%o

1. IICBI

5T 1AM ODIAEREIET T 1670 HTARRL 2D | RIETD 29% % HDTNDH D, ZAVETHE
ROV BRSO I A8 3 D LA & 7 D EWAREEAL O fERRIK - Co A i, mAFMAE, AER., HERpHE,
S e STk LTSRN IS S VT & 70, TR, ERSA R U CRPIEE A T D NIZENREE (L O = E
fERRRFChd D@t SAFMAE, MERERESERLOT <, DMEREIIEOHEEN LA T5HZ &
MWHIBND L) oTElz, Zo=w, LR EFHE(World Health Organization, WHO)IE, 1999
R R K OV E R B O FBEOBLEN D NS OEBRIN T OEE LTIRIEEZ A X R Y v 7 v
K7 — 2 (Metabolic syndrome, MS) & 4315 7= 2, 2005 FIZ[EBSHE R B (International Diabetes
Federation, IDF)IL, WIRAETS 2 RITFESMIC LI MS ORI EHEL KR LI- 39, ZOBKEEORIT. N
FEAE T 2 AR St L L. NIRRT O Je A RERC D 7= U2 H D, BANANT O IDF 2 Wi EL AF ST
WD, D RIEE 72D v = ANE AL TH 85cm, 22 90 cm LMD BIELO Ty MA TR RE N LD
MThHoHY , HARTIE, HANRES, HAER Y27 CBIfR 8 a3 K [F T MS OB MiiLHE (HA AR
RWIEYE) AAE LTz, ZOHARANRTOZKIEYEL IDF O BARANAITZEEEDOE 2 & —H LT
WD IDF & B2 200 AR CEPMEENLIE S HDL 2 VAT o — VilliE2 £ & -2 L &
ZENERFMBED B~ b A 7 E B ARBERF S ICEEICSDE T 110 mg/dl & L72Z & THD 56,

JEAFBE L, 2 E TEARBIEIZE SO CHETA 254 L C X 7o @H2 A & RIETEE 2 KR
B L. 2008 A=CFpk 20 49)4 A X 0 fERERILA 2 S0 TR & U CATREER ORE R A & FrE i
B8 Z1TH 2 Ll Lz 79, BAGEE L, FPERFEZEICLY MS R°F DO TiEZ F R AL, FFEfk
TR B K 0 BEBIIC TP T 52812l R E R E xR E O ELREB LA AR L TOD R A B4 R
B HUE 9 (3 1), MS D42 Wi Ue D 20 B0 PRI C W Tl g 212580 . Af Tl B ARNRSRAS % I X
% B AR N2 5L UE &R A G781 T D8 E FLVE 9% H LIS E RICE H L THWREREZMRGIL, £ Ok
WaEHOINI LT,

2. XL HE

ErFE TR, 2004 AEIKHRT, DISEET, AKKRET, ZJ1RAT, EHEA. AT 6 BT OEOHT LVt
LT, BRBOHEICAIE U, MR B IRICEET 2 P E L) & LRI HE < K23 REF o Hr
MR CTH 5, MEEOMEH, 72 EMeA I, IEEREN e & 0% < OB HENRIE SN T
W5, ARHETIZEBE, IIFHLCIE 7270 B BRSO IRBE X T T & 70, sk, A 1milk & milnik
ST L CWD 5, AEEEIRENEA LM TH Y | HIREE Sl B Tk, £H < v EIE
DIEFE IR IRE) & B LT D,
EARFEERTTHANTICEV T, 2006 4 8 HIZ 20 MLl EOFERE X O @ % st R A 2 52t



L7, BERTOERAME SR Lz 20 LA Eox5E$5 3,207 A 970 A(B4 419 A, P 551 A)
Wz L, Z2HEIT 30% Th o7, FMRBOZZRTIE, 60-70 it kbE< ., MA~OEHBEHED%
VN 50 AT ME N o 72 (G 2), ABFZEFHENLEBR K FZELEOMAEZE RS OARO FIZ, SIMEND
LEZELDA T —LbFarty bEETEGELE,

ZNNFE 970 AD 5 B Mol 12 BEHLL F £ 7213 v = 2 MNEFARZRE TE 20> 7250 26 A, 4ok 25
NZ&EFRA L, B 393 A, &t 526 ADEF 919 NCHOW T 21T o 72, £7-. JEASEE RO 2 Wk
HEIZ LD FEREFREDOREIC OV TIL, RRROEHND 40-74 WA RO L, B 255 N, ik 344
ANDFE 599 NTHOWTINT 21T - 72 (3% 2),

12 BE LA Eofe et . R LREZHIE L7-, body mass index (BMDIL., KE kg Z# &K m » F
THRL RO, v NEIEH L~ C2EHIE L, TOREMBDZED 0.5cm UL EH - 7255121 3
bl 3 OWEZ4T - 72, MEZBEEMES (BP-103II1, AA=—VU ») (& TEALTHRIE LT, Mk b
FIRRA L, SRRREREAIZIB W THBEI DR 7700 GkASttASNA 77 /v o — X, H)%
FAWT, A b2 BB AT s RS0 o — i3 TS, O X ABFRIEIC IV E L, fp
& HbAwc ZFNENEME -ITmERA s o~ b7 T 7 4 —& AW CHRIE Uz, B, BRI E Ok
R&, BUWREE, MU X OMGEEEICOW TR, Jifi Sl B2y cmEdid L,

MS ZHERT 2 Y 27 ORESLZENIL, BANEIFEER 5 F 721 3E AT BE R OO MBI HE U TR
E LTz, BANEIS O MS 2Z2FEEHEClL, WIRETIX, v =X MNEHZS M 85cm LL k. %% 90cm
PLE. @il e s E 72 i 130/85 mmHg PAE ., JRE B IR I fUE CYR I & 721X
JERS 150 mg/dl LA EE 72 13K HDL = L A5 10— VIME 40 mg/dl A, & M 3SRt £ 72132208
REMAE 110 mg/dl DL EETW5 9, F72, 280ERF (DM) OZMrid, B ARRERFE TS OEEICIE,
B RIS SR IR R T £ 7 1T 22 MR EE 126 mg/dl LA L& L7 10, MS AR, AANBZER 92X -
7=8%A &, MS X DM ORIERE LB SI Hid Z &, DM O (BRI SR Ta9E £ 7= 1322 i
M 126 mg/dl) 2B S, ZD%IZAARNEIT MS 2Wri k2w H L7z 2 DO ETHERE Lz,

JEA B I D W L E 9 TlE . SRR 40-T4 IR E S, 2T v 7 1 TEFIEM T A 85cm
PLE. et 90em LI EDRESE RO, LM E DS BMI 25 DL EDOE 2RI Uiz, @ik, 228 mrmn
B 100 mg/dl LA = FE 7213 HbAie 5.2%LL & 72 1338 HNER P TEE 2 13 EAED 160 mg/dl DL EE 7213
HDL = L A7 17—/ 40 mg/dl Al F 721 ZIEANEF . & i 21300 1 i+ 130 mmHg P E & 72 1355k
HfE 85 mmHg UL b FE 72138 FEE D, BIEREH » (RS, @ik, FERE., miiEOWhos 18
P EES DB DYDY AT A3 LT L7 1),

aHFIIMEATIZIE SPSS 15.0 (=& « B— « =& « AKX, HADEH W, /o R"TF AT 47
TREO I, AL D 72 WA 1Ty 2 #RE. U A7 $7e EDNERLD & 55413 Kruskal-Wallis R 7E 217
STz, MRIET PN 5% K2 HE L7 HE LT,

3. R

(1) BARARITEZHERIZL S MS AHR=E

AARNMBIT MS W EEHEIZ X DK U A7 Y B HA M ARBINC SR 31T7R Uiz, WIRARSS 1., 51 40%.
LM 18% EFERMAENDHV Bl b 5060 K THb o7, Tz, BIETITAMEEL B 72D | 20-49
MOFHETYH 32% L mETH o7, BIMEIT B 63%, &M 64%& UV A7 OHF Tkt %<, 70 %
RETITES & & BB U7z, IRE R, B 24%., &M 16% & AERMEZENH VY . BYETIX 20-50
BT Z 0o 7oy, 2 TIE 50-60 it T b £ o 7z, mMbEIXSE M 8%, LM 7% TH Y | 60-70
AR R LEETHo T,

EILE, EERE ., SimbED 3 >0V 27 O&FIE. BHETIZU 27 1{H50%, U A7 2 {#20%, U
A7 3 2% T, HMETIZY 27 11 52%., U A7 248 15%., U A7 3{H2%TH V. thixBtko Y
27 2EDOFNENEEICL D> 72(3 3), WIRIHOFIZ L2V A7 OERIRIZX 1IR L, Wik
A & 0 BRI, PIRAET G 22 LRRIC R L, &ii)E, R R, SmbEOEEN L, iV A7 % 3
fEFRFOEIE B @M T2,

HARNIENT 2R UEIC K D MS A RIZ B 14%, Ltk 6% TH 0, BT LML Y MS AFENA
BlZEhoT-, BT 20-70 M CTIEE A ERIRD 13-15%TH Y . LMETIX 50 mAm Tl 2% & 7
WA, B0-70 A TlE 6-8% Td - 7= (X 2a),

DM DO W& S, ZO®%ICHARANRT MS ZKiAEZ#EH L7254 2b)ix. DM A7%T5H
P 10%, ZME8%THY ., Fd b 70 E Tl & & HIZHEM L7, —F. DM 2% D MS A%



L. B 10%, &t 4% TH Y, BYETIX 50-70 i CTlE & A ERZED 6-8%TH V. METIX 50 #E i
6% L bEETHo7-, DM % MS OF TR d 5 &, EWE (MS 72 LED) HCTiEhHE 9%, Ltk
1% & BYEIC % < MS AIRREECIX BN 26%., & 38% & &MEICAEICE D) > 72, DM & MS O BE% TIX

MS 72 LEET DM 2355 7%, &tk 6% 0 . HARNAITZEEUEIC L5 MS AL DM 23 5% 4%
T 2%\ e, E72, DM & NBRIEGG OF 8 & OfECIE. PIRIET S 0 BETH M 15 A/158 A(9%), %
14 N/93 N(15%) & et THEICE <, WlRiER 72 LEETHME 26 A/235 AN(11%). %otk 45 A/433 A
(10%) TH -7,

(2) BEABBEROBERLEICL HFERBEENRE

40-74 5% D 599 N (BB1E 255 A, &tk 344 N) IZOWTHEILI-E 2 A, JEFTIZHME 113 A(44%).
et 58 N(LT%)DBNIRIEIIZ3% 4 L, BETHEEILEZ -T2, OB~ A Z7fELLF T BMI 25 ULk

DOFZEBFITHENE 10 N(4%), Mt 37 N(11%) T, &ETHEILS - T,

mmm U A7 RALENDAARNATZREEEIC L 28546 L0 BFICE <, b 100mg/dl DL EIZ B
29%. &ME 24%33% L. & 512 HbA15.2%LL FIZ Bk 46%. Mk 57T%03i%Y LT~ B R Clis &
& HIE HDL-C e & 0 & & PPEREISIMAE 12342 L2 & D% < A MLEIRIEE T BEE OES b B 25%.
B 29% & o 728, IfiE 130/85 mmHg UL EDRESEN B L L b 51% TH -7,

JEPHCOWNBBARR %44 (BEFEEE) . B D » A7 EEL T T BMI 25 UL EDOR%4#EBMI ). i
DA OEFFEEGR 72 LED T4 O U 27 OF B2 MR L, @b & e S CHERZ%2R
DI, NRERE & EiE iﬂﬁﬁﬁiﬁ LEE, BMI B, EPHBEOIEICAEICERTH -72(1 3),

AT w7 3 T OIREEIZ Y A7 2 Mk LT (E 1), FrERBEEDORILEZIT>71-GE 4), FEm
‘L BT SR I/J\/l/O) LML, BT 40-64 T NEIL 29% & 12% T, 65-74 ik ZiLE
1 24% & 23% L 72 1) AP TIE 40-64 7 FNVEN 183% & 9% T.65-T4 T NEN 12% & 12% & 7~ 7=,
S5, AT v 7 4 TIHAFEH EIRFRIZ BB L 7kE R, 40-64 3% TIIREMA) SHE L ~L LB 1) 8
LoULDORYEE L. BETIEZENREN 25% & 10%, LMETIE 11% & 9% T, 6574 k@S gL
UL 43%., ZotE 22% & 7o Tz,

EARIEERT (2000 4F) Tl, 40-64 i A DX B M 7,891 A, &Mt 7,651 A, 65-74 m A 1% B 3,329
N2tk 8,937 N Ch 2O T AT CORRED AR 2 Y CTILd 5 & FEIBAY SR L~V kI 5351% 2,814
AL BIRES T BE L -OLRSE IS 8,815 N b7, BIRIR(2000 ) Tik, 40-64 A DA 127,630
A, & 128,925 A, 65-74 A 1T B 46,155 A, %otk 57,191 ATHDHDO T, HET TORED)E
WA Y TIED 5 &, B L~ 55813 46,089 A, BHEESIT B L ~L 85 1% 57,367 A&
2%, [AERORE 2 2E (2006 ) TIT 9 &, 40-64 i A DT M 21,341 T A, & 21,609 T A, 65-74
N D BEME 6,810 T A, &k 7,701 FATHHOT, B L~ 2L 7,712 F A, @S
ARV~ R HF L 8,778 T AL 725, RATEED, 2012 FFITIREFFEER AIE L LT\ 5 45%%
119 & U, 2ETIHEmI SR L~V stga81d 8,470 T A, BT 8 L~UL it g81% 3,950 T
NIZxT 2 R E R EHE S O EGIFEAH S RO i d Z L2z b,

4. BE
HATO MS ARR

AW CrE, SRR 72 LI T 2 BRRERETHEAEIT O 2 2 2 =7 1 ZXRICHANE SR
DOHEARNMANTZHERENC LD, MSAFHFEE L THM 14%, M 6% DFER 21572,

H AN SR O B ARNET MS Wi E D2 Ve a2 2 2 =7 ¢ 2030 B4k A 1000 ALLE
ZRIRIC LIR30 70, Aral B, 2EO R - BHRER 3,264 A(20-79 %) % XA
12%., &M 2% DHFRHREZHETND W, KRS IFE RO N Ny 7 %3274 2,858 N£721% 2,340 N % %f
GUTRI UHHE (AL, EWIRIFIIMER TE TV ewy) ZHWT, B 12%, &M 2%, F72135% 15%.
M 3% DAHIFREG TS 1213, —J7 Nishimura H1%, 2003 FDOEEREFHBED I I 2 =7 1 (B
2,113 AN(20 1% LA B) THME 23%., M 9% DFRHEZMG TR Y, Ml s & HITHRRBHEM L2 2 & 2%
LTS 19, Mlyatake SiE. R oL 54 3,177 A(20-79 %) THEM: 27%. Lot 4% DA R R
ZHTND 1, ZO LI, AU HEARANRTZEEELZ AN THHIT XL - T, B 12-27%, £t 2-9%
k#ﬁbmh7/%#%éo&H&%mﬁk®%m%$%%ﬁf%éi8®%<®%%m&wﬁ\ﬁﬁ
OB I 2 =7 4 TiE, KD ORISR 2392l U CEEE DSV O T, MBIz L5 MS AFED



FREEETD EEFITETE L0 ARRMENZ ERIE ST,

DM D ZWr B IR G SR T £ 72 1 X228 B 126 mg/dD) 2 B5E S8, D% HA AT MS 2k
HUENLMH L& 2 A, DM AWEITIME 10%, LM 8% TH Y, MS ARITHME 10%, &M 4% &
720 HILEHUE T MS & DM OFFRENRNZRD ERTHDLZ ERHLMNIR>T-, ZDLHIZDM &
MS OEFRE RN L72MEITS 0 L Z ARG 5 720, BRSSO W NI LS 7= 22 i
AE 126 mg/dl DL EIZARA D 8% & DA 102385 51E 70>, A D 2002 4E[E R & AR R E 5,792 AT
DUV T DIEAFHEE BEIR IR FZREF A T, BEIRB < B d N CEWTRIE T £ 7213 Hbawe 6.1%LL 1)
1L 9% & HE LT D 10, 2002 FE OIEFE ML= 2E 39,269 4 % X512 L7z DM AHizlE, BT
1% 1993 4E 10%7> 5 2002 4E 13%., ZMETIL 6%0° 5 8%IZHIN L TV /= 19, ARFZE T 7= DM A5
KOEME 10%., M 8%IX 26D RKHIBHE L 1ITIF—BTA2HFThoT-, L., KOS ED
SRR A R < . MERIC & D DM AR 0O LR ZFE X, BRIl L 0 b DM ATVl
BEMERSH D, L, ITFE, SUEICEH & B OATERIEIXFE L LooH 0 189, DM AR b ik
PEIZ b BTN TR SN D,

DM % [#h L7 MS BAIRRIZOW TIEELLORENR W=, 45 2 &N TE 20, MS %2 DM @
AT B PE AL E ST B, MS FRHIL O AE 7B L FERRC DM OB 1% H L L THDZENBE MS 2B,
DM Z[4TD BN HHEE 2 HiLD, MENCEAAL A AW OERER T2k DM A RI3m+ 5L
DHIBHILTND 10, ABFFETIE, DM AL 20-49 1% CTIIEFBETHY, 70 N E T EEHITHIE LT, —
77 . DM %FR\ = MS BRI BTl 20-59 28 13% CThieh i, WM TIEA BRFEREERD )T,
ZLOWETIE. MS AIFRITNMEE LTI TOD28, 2 DM A6 RO M IC L84 s LT
BHAREMENE 26N D, F2 AWFFETHOLMNITZ2-725912 DM 1% B A A AT 32 W 2 1E 91255 MS LIS O
AR D Z2WVEFI2H Z<AFAET D, Sone & 9L TWAEHIZ, AAANTIE DM B 1T — %8 & il
L CH BB Em 2 S22 MS OZKHE DM 24 L TITH) 2 e RnEL EX b b,

HAR NI 2B B UEClE, PBBAETG 23 MS ORI E 72> T D 9, ARAFZE I, PIEAET O &
1% 20-49 DO BEMETIT 32% & %<, BV O BETHIRIEH MG L TWD 2 &% 5 b, [#H
REZBRETHHEEY OBMETO BMI BEAHEML TS ZERPEINTNDL I ENDE 20 X
D T ONBSAEG OBFE & PRV EBE L EZE X LD, RIFFETD 20-59 D BHED MS FIHZENE VD
EHLEXADED &, HUIERES B LD b EERE ST MS XIRA LV A2 EREELEEZL
Nz,

AW CIX, PIBAET OF I X 2 @i, IEE R &l O BRI A BET U722, PRI
TITAIEARR 72 LRI bl L, i, RERE. RO REENR L, FRCY 27 % 3 R O%EIE
Mol 29 LICERTIER, WKL XA ORI LY 2 7 22 RAETLHHEBZ 2L &
MTED,

LU, BRI MS ZWr ORI & 72 > T IDF 2 H AR AT 2 B iR e 16 LTl BRCKoBE R
R0, LT DX #2355, S2WiE B ICA v AV ARFIEDFRE N A->TE LT, MR A RTHREL
TWBZE, ZWITEE OREDSEZA7RARILICZ UL IERICA G0 RET R S (B b, e, &
HENGMLIE , 4 HDL-C i) 0 7% FEUETE H (2 AdL, JB S 13 Fr 0 A0 23072 BhfiRAE LD A 7L L
TRHEEAIRILOHHRIE ., EERE . LDL 07 R B 228 O~ — A — F72 0l & R O BEECFK R, M, F i
TG TN Z L SHICEBZITE BICEL ST AL TORNWZE~OHEHETHD 2123, ZHL B bIL,
BB AETS FEL ZIXIER L A OF L9 R B & (R il | ), & PR G e (X HDL-C i) 23 B L
LT N LT YR THY, BWHIEEHED 2 S ME IR, 2R —MFZE72 21250 DM 0.0 L8 9 RO FEIELHE 1 D T Al
B DRI SHIBIESNDHRELDEE XD,

FEEREFREXI R E DOBRIE & EEL

JEAFEEROBRERAE O TIX, AT » 7 1 THEE L BMI O v A 7EIMEH S 5D, AFIE T,
NEF COYFILINE 44%, &M 1T%TH Y | GEO T » A 7ELLT T BMI 25 DL EOFZSE L H
4% . M 11% TH > T- JEH DA » A 7ELLTF T BMI 25 DL EDOFE S E TLMEREEL Y L2000,
JEPH DT A 7EN B LD b TRENWZDIC, BMI TOIEMENLMETEL Rolzb D EE X
Hivs, M CONBIRREZ Y E EFEL) . B O » N4 7fELLF T BMI 25 DL _EOR% %435 (BMI £,
ZNLA O EFREER 72 LED T, Ml Of B2 580 o 7oy, IRE RS & & e e
7 LEE, BMI B, JEFHREDIBICA BICER L o722 L0 h . AFEOKIHHRA & L TORANT,
FEFHLIAME BMI TOA >y NATZHEEZRET HEERITHOILDEEZ D,



EIBEOBERECONTIE, JBEFBHE (A FRY v 7o Ru—A PR O-o0 T —%
T T N—T| 20N BCKOFERIFFER DA v N A 7 EIC S o TZERGREIAE 100 mg/dl DLEE L, 2208
IRFER 1. 0D PRI E 722 iS5 C 4 i C & 5 72 O 22 JE R 100 mg/dl 12482495 HbA1W5.2% % 1~ b4 7 fE
ELTz, Zokd, EiiEDY 2 7 RFERNARNAIT BRI L2858 XV BEFICE . ZERL
FECHEME 28%, 4ot 24%, HbAw THM 46%., Mt 57% 0357 LT, IRERE ClIB & & bEHP sl
MAEICFZY L2 O2ME HDL-C MEDEYHE LV L Eho7z, @ rEIRHMEICE Y Lz b ORMK
HDL-C fifED#Z N4 E L0 & Z o= ED—> b LT, HDL-C ODMEENE 2 5 b, IDFORKE
AWFSERT OB W EERETIE, B HDL-C Oy A7 Eix B A AN‘ITERIC TihdA, HDL-C 23 B LD
LM CEEE R e, TR 50 mg/dl KA L TWb, Z D728, ko HDL-C Oy M7 i
ZHlE BEFAZELEBE T RELE 2D,
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Introduction

A clustering of obesity, insulin resistance, hypertension and dyslipidemia has
been labeled as metabolic syndrome. Metabolic syndrome often develops into type 2
diabetes and premature cardiovascular disease. In recent years, prevalence of obesity
and cardiovascular disease have been increasing in Asia. Asians have a lower frequency
of obesity than do Caucasians, but have an increasing tendency toward metabolic syndrome
and diabetes. Most data on metabolic syndrome are based on studies from Western
countries with only limited information derived from Asian populations. Since
cardiovascular disease is characteristically sudden in onset and life threatening in
active workers, it is important to develop preventive measures for metabolic syndrome
in the workplace. With the goal to eliminate all adverse consequences of the syndrome,
the optimal approach would be through its prevention. We conducted a cross—sectional

study of individuals aged 18-60 yr in workplace settings in Japan, China and Mongolia.

Materials and Methods
We examined and analyzed the health data of 671 Japanese, 256 Mongolian and
637 Chinese aged 18 — 60 yr, for metabolic syndrome based on Asian version of the

v, No subjects were using

International Diabetes Federation (IDF) definition
prescription medications for diabetes, hyperlipidemia or hypertension. Subjects with
central obesity defined as waist circumference (WC) > 90cm for men and > 80cm for women
were deemed to have metabolic syndrome plus any two of the following four factors: D
hypertriglyceridemia, > 150 mg/dl; @1low HDL-C, < 40 mg/dl for men and < 50 mg/dl for

women; @high blood pressure, > 130/85 mmHg; and, @ high fasting glucose, > 100 mg/dl.

Results and Discussion

Anthropometric and metabolic parameters by gender and ethnicity are shown in
Tables 1 and 2. The Japanese, Mongolian and Chinese men 24%, 60% and 42% respectively,
were >25.0 body mass index (BMI), and 10%, 50%, 39% respectively were > 90 cm WC; and
the Japanese, Mongolian and Chinese women 16%, 49% and 13% respectively, were >25.0 BMI
and 12%, 54%, 24% respectively were > 80 cm WC. The Mongolian men and women had
significantly higher values for BMI and WC, followed by the Chinese men or the Japanese
women, and then the Japanese men or the Chinese women. The prevalence of obesity in
the Chinese showed a remarkable diversity by gender, compared to the Japanese and
Mongolian. The Japanese had significantly higher levels of total cholesterol and
LDL-cholesterol, relative to the Mongolian and Chinese

The prevalence of metabolic syndrome was 7% and 6% for Japanese, 22% and 24%



for Mongolian and 23% and 9% for Chinese, respectively. The Japanese has a lower
frequency of visceral obesity than do Chinese and Mongolian, but have an increasing
tendency toward obesity-related metabolic disorders.

We have previously reported the Mongolians as having a higher prevalence of
obesity and higher body fat percent, in comparison with the Japanese population, and
the Korean groups had significantly lower values for BMI, compared with those of the
Mongolians, but were 1.3 BMI heavier than the Japanese ?.

The present results also demonstrate that the relationships between the
metabolic syndrome definitions and predicted metabolic abnormalities are remarkably
different relative to ethnicity in Asian populations. The Japanese, Koreans and Chinese
had significantly higher values for triglyceride, compared with the Mongolians, who had
the greater central obesity. Recent evidence indicates that a high carbohydrate diet
for rodents and humans affects levels of plasma triglyceride by induction of stearoyl-CoA
desaturase activity in the liver. Randomized clinical trials have revealed that a
carbohydrate-restricted diet results in remarkable decreases in plasma triglyceride
levels. Japanese, Koreans and Chinese intake large amounts of dietary carbohydrate,
while Mongolians consume large quantities of meat and dairy products. These differences
in carbohydrate intake would appear to contribute to the higher levels of triglycerides

in the Japanese and Korean groups, relative to the BMI-matched Mongolians ¥.

Conclusion
Asian workers are getting fat by social-economical development, but

obesity-related metabolic disorders are remarkably different relative to ethnicity



Table 1 Anthropometric and metabolic parameters by gender and ethnicity

for three Aaan ethnic grongps

Men Women

Parameter Ethniity Fal Fal
Age Japane s= 441 £ B4 =001 433 £ 117 =0.001
(yedrs) Nbngolian 441 + T1 420 £ A0

Chinese 380 + g2 gan £ 77
Body length Japane s 168 + f =001 156 + b =001
(cm) Nbngolian 169 + T 156 + il

Chinese 178 + il 162 + ]
EBody weight Japane s= g1 £ 108 =001 B3R £ &1 =0.001
() Nbngolian Td3 £ 134 A2A £ 116

Chinese T253 £ 104 BTT £ 75
EII Japane s= 230 £ 33 =001 @81 £ 359 =0.001

Nengolian 9El1 + 43 % SRE £ 4R

Chiness 245 + g2 = 219 + =27
Wi Japane s= T88 £ 94 =001 D2 £ B4 =0.001
() Nengolian anl £ 194 B0 £ 113

Chinese BET £ &8 T56 £ T8
EBF Japane s= 183 + 15 =001 117 + 17 M3
(rmmHg) Nongolian 194 £ 17 118 + oo

Chnese 114 + 17 115 + 17
DEFP Japane s= T + 10 =001 T + 14 =0.001
{rmmHg) MMongolian BT £ 14 B4 £ 13

Chnese DS 14 Ti + 10
Total cholesterol  Japane == 204 + J4 =001 203 £ a7 =001
{ gt ) Mbrgolian 186 + 38 * 176 £+ 33 *

Chinese 1T & g6~ 166 &= J1 -
LDL cholesternl  Japanese 1824 + an =001 186 + 33 =0.001
{ gt ) Mbrgolian 113 + 3/ = 103 £ 31+

Chiness BE & i B & ar
HODLcholesterol Japanese 44 £ 159 0oaLT 02 £ 138 Q002
(mgldl) Fbngolian 497 £ 118 * BE2 £ 119

Chinese aln £ 143 * ADZ + 154
Triglyceride Japane s= 186 + 03] =001 05 + Al =0.001
(mgldl) IWbngolian 122 £ 104 B £  BR

Chnese 207 + 15§ 11T + T4
Glucoss Japane s 102 + 33 0024 a9 + 24 =001
(mgldl) IWbngolian 10l £ 40 91 o= 20

Chiese o5 4 P 20 L 14

Ore-wrgy ANOWA wraz used for the mean of the thoee ethnie groupa, then * B =0.016

rersus Japanese, pos fror andyses by means of Bonferrord test for two

e pendent samples .



Tahle 2 Prevalence of metabolic disorders in three Asan ethnie subject s by gender

Men Women

Far ame ter Ethnicit ¥ M Nl M =
MNumber Japanese 144 aET

Morgolian 103 153

Chine s= J98 245
Crrent smoking  Japanese T1  48% 0.014 BB 10% =000l

Morgolian hE bE% 14 Qg

Chine s= 220  BEW ~ o] 2% *
Exercias Japanese 20 20% =000l 141 2T% 0047

Morgolian 10 1% * 22 14%

Chine s= 167 45w * 100 41%
EMIZ2R.0 Japanese J4  24%  =0001 g2 16% =000l

Morgolian B2 B0% * B 49% *

Chine s 165  48% * J1  15%
Wi Japanese 16 10%  =0001 B2 18% =0.001
Male Z 90 cm MMorgolian hg  B0%W * B2 bd% *
Femae =80 cm Chine s 151  50% * B0 24% *
EP Japanese B3 3T NS 142 2T% 0004
2130/%5 mmHg Morgolian 59 5T% T8 W

Chine s 160 41% Bl 33%
Triglweride Japanese 31 894 <0001 67T 13% M3
2 150 meldl Worgolian 83 2E% 10 T%

Chine s= 220 BEW * 40 20%
HD' L -cholesterol Japanese 20 14% MA& 115 28%  0.038
Iale =40 meld Worgolian 14 14% TR T
Female =00 mg! dl  Chine ss T4  19% B3 26%
Glucoss Japanese 47  F3 M3 149 28% =001
2100 meld Inrgolian 28 2T% 26 1w~

Chine s= 10d  27% 5 14% *
MMetabolic symdrome Japanese 10 Ta  =0001 J4 A%  0.005
by IDF criteria Morgolian 23 28 ¢ JF 0 24% ¢

Chine s a8  23% * 28 Qg *

Gereral Kendal test was used for the frequercyoftle three ethric groups, then
*P =0.016versus Japanese, grasf o anal wees by meansof Fendal test for twn
dependent s amples.
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Table 1 Proposed classification of weight by BMI

NHLBI (1998) WPRO (2000)

WHO (2000) Classification  Terminology  BMI (kg/m2) Classification BMI
(kg/m2)

Underweight Underweight <18.5 Underweight <18.5
Normal weight Normal weight 18.5-24.9 Normal weight 18.5 -
22.9

Preobese Overweight 25-29.9 Overweight 23 -
24.9

Obese T Obese I 30-34.9 Obese T 25-29.9
Obese 11 Obese 1T 35-39.9 Obese 11 =30
Obese 111 Obese TIT =40

NHLBT 5% [ [ Z.Cofiti AT g AF 58 i

AR, R 2 IF R I, AN ) RO 2 i) BMT 544 A T 7 HE AR 11 0% 2 2 22 1
AT G INR BT AL 5 FbrEE & T 05 7 NI AN IE & A FE . = A T8 7
NHBE, MR BML K ERERER A A AR B s, B i, wHek
B, HARERE N AR T V5 77, AE R A 55 BB AR DG (1) — e ) BE 3R AL O L5 i 1)
RAEHHEDINR. "°

S PARLA L R X 38 (WPROD ALK, [ BRAEPERE T Upas LA St S B AR 4120 Ja 1 [ B
NERERFAIHLRS 2000 A4 HY BT ME P IEIE R B — AN Sph ) 20 26 b, BMI=23. 0 58 X
FARE, BMI=25. 0 52 XCHABREAN, FR4 WPRO krifk *. 2002 4, HAHEREWIIT 4R T
FIRER) 43 brvE, 8 BMT =25. 0 52 SCHRERENEE ', A1, 3 2T Bk BT 2 g Btk
B RREAERIEE

RUMT, BATHE T AR 2w 15 HANEE, 76 WPRO 232K 6l Rz ¥
BMI 4328 S5 ARk S RS AR DGR IR I DGR, LA PRI 12 3 bRt A2 7538 A5 T

2. Xg5HE

X% AT 1273 (2006-2007 4F) AZHtdr, JLrh 5k 505 A (65.5+13.5 %), &«
P 768(67.6£11.1 %) . 2R &M WPRO [FARE LA R =2H: /NT 18.5 (BMI) Mfikfk
F; 18.5-22.9 (BMID) MIEH4; 23.0-24.9 (BMI) A#EEL; AT 25.0 (BMI) A
WEAH o 23R B RS2 1) A5 R A AT IE R BRAG £, JF LA b 7 253677 B M S SEAH
TP o« ATFFEINH 19 2 AR K2 B 28BS 32 5 20N, T 2 28 7 IEUN & 1.
ik SRE AL 12 AT, REE, B2 SRR, WSS EUE M E+0.2 A
Jro S, S EOSGEEE R 0.5 HK, BMI #H5, AERLLG ST,
DEE, , g 2 PAgON T v, XA JF 25-30 JEK, F BRI HR IS LS mEs 12 i
NGIEL M AT, ERNE 3R, REAGE 0.5 HK; MW, 2k 447,
M Bz s BP-TI1,  HA) Wl A8 N5 AR sk Ak fnHs o BEFEID &, 5K —

M 12 AN, SIBUR AT ER KL, 3 R B DA £ (Wako Pure

Chemical, Osaka, Japan)frill MH[EEE (TC) |, E%5 g A HERE (HDL-C) , Huh=®
B (TG) FIRIZBE & &L KNGS A H M A (LDL-C) & Wi F: TC(mg/d1) —HDL-C—O0. 2
XTG (TG < 400 mg/d1) , TC(mg/d1) —HDL-C—0. 16 X TG (TG > 400 mg/d1) *; HOMA-IR HJit
FARWR: 2 MRS 2 (mu/ ml) X 23 MR (mg/d1) /4057, i 5% 2RSSR A Bk i
—FPfAT R AR RPN R B AP ELR , FERAT W A A N .



BRI AL 2088 11 (HbALe) SR HUARIEAN iy BB C i il o A HE AR FH L A4
H 3l BT B T o

3. Gitatr

PRERH spss12.0 (12.0J, SPSS, Inc, Tokyo, Japan) Zit#k{Fo#r. AREMERA
I EAE A ZHH T-test K250, BMI 7328 N N A& EAG A S 50H 5. K= 07 %2 70 i
XU P A < 0. 05 @&

4. R
L. AN[EPES 2 (81 BMI 4340 (W3 2)

Table2 BMI distributions in men and women

BMT (kg/m") Men Women
<18.5 33(6.5) 64 (8. 3)
18.5-22.9 230 (45. 6) 385 (50. 1)
23.0-24.9 130 (25.7) 164 (21. 4)
=25.0 112(22.2) 155 (20. 2)

W FESNECTE N SR ANBER M 20 %%, the number in parentheses is the percentage
of different BMI in a certain age population
R 2 WoR, HZMWPRO 73 JSARiE, WA N JIVEA 25, T, 22. 2WAEJ, ZPEA 21, 4%
(PR, 20. 208, S5 FN LMk A DL N HFREI B 1 A N80 50%.
2. ANFER ATE AN BMT )70 A (WL 3)

Table3d  BMI distributions in each age group

W) A &1
BAIT (kg/n2) Wy (%) Age(year) &t
20-49 50-59 60-69 70-79 > 80 Subtotal
<18.5 8 (7.1) 9 (4.4) 24 (6.9) 36 (7.6) 20(14.8) 97(7.6)

18.5-22.9  59(52.2) 101(49.5) 172(49.7) 214(45.1) 69(51.1) 615(48.3)
23.0-24.9  19(16.8) 42(20. 6) 72(20.8) 134(28.2)  27(20.0) 294(23.1)
=25.0 27(23.9) 52(25.5) 78(22.5) 91(19.2) 19(14. 1) 247(21)

F: S NN HEIZER AP 340, the number in parentheses is the percentage
of different BMI in a certain age population

X3 oR, FERAA NS, 23, 1 NGETE, 21%F ANJERE, I HBEE R G w, AEPET
R, JUIEDL 70-79 dlfmr, 80 H AL AEMER N, RIS 7. 6% AL
TR

3. BMI 3K P55 MR EAEZ AR LL . (L& D
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® 5 RoR, HNEHEEAMNCIA AR G E ARG R, m AR R, =R, B
FARGUIE L B SRS PR AN TR 4 BB W1 B ) B (p < 0.001); it s 4L AL
AAE s SN AR IR I, H o = A, BRI B IR B LR B B St RS VA AR AR 2L 1
JKPRIIE & 2 LEAEAT WA R 2259 (p < 0..001 ),

5. itig

AT, A AFEF BMT (19 P3R40 197G 77 A BMT {5, oA 531 BT (1134
7% 22.86, 2otk BMI [W3ME & 22. 51, 52 BrRIE K HA AT BUT 34918 22-23 M55 . BMT 3
{5 A0S B I T v . A YRR & BMI YE AT H AYE 1976-1995 410 & LbAH B s, (HJE
FERE A 2R B S e SR BMT 7K IR A 28 T v R i DR AT A T 4R 7 5 AR £ S i A
HUA RO AR A 35 I 58, G AR ABER IERLIE R AR T e S ah— DN ASREZALI R R
A g H AT P B 5 SR DU IO T v DA KB 5 22 0 b (R A BT s e iy ™ 2

AUMEFERIL, BMI {E KT 23.0, JEFE, MK, RSN ANEEEE, w5 e 8 e IH
Hh =M Ng, 5 R B L SR B R AR VP B S R R R I AL LR R B . B
FH BMT RV IE B — AN T A8 bR « B2V 2 75 5 RN — S8 M [ S 0 58 X AR BMT K
T 25.0, EUCIERE L, WFICARRE. FEAE. ORI (R A0 RGBT R 27, X R R R g R — 1
TEAELEAL, RO KB ISR 2 ST AE WHO B8 NHLBT [K4svE L °, F0 WPRO FTHAB IMFs ST — &
X 5

AR — S PG R IT 22 0, 24 BMT /NT- 25. 0 Cofii I 55 FI0BE G 1) ¢ A8 R AE T, b,
FENE PN, R H A AR AR SO0 G B R & s n V. RS XA R IR S IERISFE S,
FEARF R TR, FER A ¢ BMI 2> 2brUE 97— BEAE AT o

AU R BoR, SRR SRR Z5EL, BMI (23.0-24. 9) AHXFIEH 41 BMI (18.5-22.9)
L Rt HARNBEERARI BML P _EAHRERE R A A2 R 20 B fa#A, Rk, WPRO
A I BMT {43 bttt F- 150 H A B2 IR A .

ARUATA 2 W RBRYE, FATA AR RS R/NMA 3 HANEE, [FIR, BMI ZKP i e A
JREAH S0 I IR R 75 LA IR IR O R IE A R e

458, ARUCHE DT T BML ACPAEARAER . AFEMER Z [0 504, LR ERE: T AR BMT 4338
5 AR 2 AE FARE 282 M AR . £E WPRO FOFRHERLRE -, 45 23. 1% N (23. 0-24. 9 BMI),
1% AJERE CKT 25.0 BMI) o« UiWIBEEALSLTFRIE, HAJERIEER KRG TR # .
EEAE ERALE, AR EEAMREHSEEE G B ENZE T . BAROCT WPRO J¢T BMI 1170 i bnifk
FEVG J7 YN B FOBAFAEIX o0, AHE AR N A, WPRO [ RARUE S IE A HARR . Tl AR
U, RMERRGE A A R AEAH S ra s, B L, R Az g U7 2R E 5 A (P R FER 2
ENEAEHEEN
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1. IL®IiC

AR, #E29E5 (social epidemiology) IZKf T HRLDEE U NA LI TN D, FE2EF & IX,

MEFRIRRE DN & ARSI E B R A 98T 5% 7D —438F (The branch of epidemiology
that studies the social distribution and social determinants of states of health)] & &
BINTERL M2 BAMIZIE, Uk, fER VAT A7 EOMSBEEER N EM, 25 W IFEAD
PR ECIREFRRBIC 5 2 2B ONICT2FRTH D, B, AEFMEOELTH D
FEAMEEIR & L Cid, A2, s, AlR2 EPA RIS TEBY, R TH izl T 5
NHERROF S 2 ET 5 [V — % /b F ¥ EH )L (Social Capital)] WFFEIZxET 2 B.O N E
PAMZ B W TIHEICEHE > TV D,

ZD—J7 T, PR DS (epidemiology) WFFE & 1, [HFFEDERMIZIS T 2 (I BIH 9~ 5 IR0,
HOHVIIESOSAH D WVITH EERKICEE T 5042 (The study of the distribution and
determinants of health-related status or events in specified populations, and the
application of this study to control of health problems)| &TEFTINTWND Y, 7= & 2IE.
KE ORI RIEFHIEDOONE D TH DT T I A LS (Framingham study) (ZBWTIE, &
(=P 70 SEEL D fERRIN - (risk factor) WEMT 22 LTk, DIMERBDORIEY X7
DIREANC ERT 52 LR EPREN TS Y, A RIZE T, BYWE, DA, TRERaEE (N
MEREBRLLERZRE) ZIX LD E LT, B OBERBIZEBIT D EREK T OMAR S, bh
DONOREICH L TRERFHEEERARZL X, UbtomzsElwd L, Lk LB E
AUV DBERNET DT HUWEROZEFHT 7o —F 23t LT, e LoV OER § Nk
LTeHTe 27 7 —F 2P CTh 5 LR T& 5,

2. V=¥ XX XNV IEOEIM

(1) f&RE & oBEEMEIZ DN T

V=T b XX B XV EL TAX OWFTITEIZTERILT 5 2 L2 Lo THE O Z &
HZEDOTEXDEHE, B, Xy P —27 L VoS HBORKE LEZESNTEY Y, bR
FIZBWTHEEMRRICESSBORBA~DIEN D 2RI TWDS Y, 2B, Y—T v /L
Xy EXLORAARERIUCE L TE, fafER, #2BEREARZR ENEHRINTIIW DA, »
FIEERDIRNTZDIZ RN =2 p /b« T EX LN REANEL LTHOYBNTWVD,

K EE N =R ELE N TRME LT D Pubmed 2 VYT [social capital AND health] #F%—U
— R& L THRB LG E . sCIE 1997 T AR Ch o 728 b FE# O BEGR SCHIE 121 1R, &6
(2 10 AR ITIE 449 1 & TREBHY 728N A R L TV 2R B E 7o Tnvd (K1),
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1 V=) s Ty XV OHTE

B, T LY —T ¥k X XU :m\f SHHZ WA EH DO L ~L (AL~
R L ~L) [ZKVIFET A 2R LIESAaIcE, K2 0L R TZENTE D, Htlx
HHIEEZRLTED, vi iﬁl)\lﬂ\/v@EE’W%&\ Y T L~ 0 BROAE AR LTV D, B
XA Z R L TR Y x A LUV OFAE L, X TR L~V OFAE 2 R LT 5,
B, AR THmBET ALV OEL LI, BN HEICL VS ENFRETH L HET
— X DOEBEEWRLTEBY, TO— jifﬂﬁﬂal/f\/ww%ké: IHEZET — & 2 il L~ ~T 7
TA BN UTEEES (g, EWEZe L), 3 ORICOWTEBIZR LA RA2BEWwT 5,

B LM
B HZEXK X )(
, X

y (y,X) cc(azltextu)al
study
Y X

Y (Y ,X) e(cologicZI
study

2 BRIV ERGET VA

I TARIZEN T, BRe= T v RZOWTHTET MRS ZLL T O 2 FEIZK Sy
L7299 2 TRRET 5, B, BERBICBWTOREICBIT 2T v A IO TRLATWND
ZEnb, E%‘%l BUIDHATHMRZRAVER LU TIORT D ET 5,

BEFEASEICRBIT A Y — b« ¥y VXV OZMEIL,. Kawachi & (1997) o= =zwg b
e Z4aHicx %5 P, Kawachi HIE, INL~ULD Y — ypb-F ¢ B X)L LR L OBEM D
WTRGFEZ RS TE Y . MANOEHEMENGE . TOIMNIBIT A ECRAE O E WV IFHEE T
5LTW5S, £O—5T, boEIC Té%&%ﬁﬁi TR 2 S BT OB E LT, BEEET ¥
FﬁA&LTE@%@%\kiU@@@%E/ Tx b oy EXVIREOMEN RIS TND
SO L EDORESE XD L, Zaa Uh AR IE S BEEOBREEICB W T, Y —Yx L -
Xy EXVITERET U N AR DT ¢ TR KT T RREEE A LTS EREmESLE 9,



Z ) L2 T, IETIER, vV F LT — 2SI SSHFERER SN TWS, 0D
FHHE LTI, maa P LULORIZRIZEB W TH O NI TE W, TH oSSR Th 5
V= b Fx EXOUR, AAOREEICED L S B EEZ TWDHON] L), HikL~L
(Y= b T X)) EEAL-L (EFET D R L) OB E IR U7 FREEDS 7] HE

Al THDH, B, v /VF LYoo e L Cl, Subramanian & (2002) OWFZEZ a4
T& 5%, Subramanian Hi%, #HIK L~ )LDV — y)b-F vy XL EEANL-ULOEBIRIEEREICD
WCRRGEZRATED 10 ALV OBERIEEZRELZ) A TY =¥/ Ty EXLOE
BEZHLMNMILTWS, Thbb, HAL VL TIIHESRFENER (A, HE) OROEEN
RENTVDED, ZNOMBRSEEEELTH, URDETHLI KL~ LD Y —2 v L - F
XL (B BNEWIEE, BAOEBNEENSRE THD &V )IFEN RIS TN D

S HITIE, YT, AKIE. BB COWREATE & ORI OV T b R ﬁ%%éﬂfwéﬁ\
MOCKREIE & 7 T R EICB W TIIEREN RSN TEBY, Y=yl s Ty EXZLRNT LG EEE
ITENCK L CAR YT « T8 A RIF X T, RRIER AT 4 T8 % KIF L 9 D alREMEN /RIE
STV Y, PEoSEsSF2DE. /LT LULZp B FE S < B O REEIC B W T
A %kt&wi@%TWBﬁA WKL TR T 4 7, FHT 4 7 OWEDOEEE KIF
THREMEZFE LTS EmIN L 5, ok, DREIZET 25 AITBR SIS W Cidmmd TR
BILTWAMN, MR Z S L Lo EF o AT, Y=k - Ty EXZ L EHADTHE
BOEEE & ORNCR YT 4 T RBEBEIN RIS TS 12,

(2) ERZBINC X 24758188 O T 5T ks

DED Xz, Y=L v XL E@EFRICBET 228, BCKEREZFLE L TELD
TET VAPRINTNDRNT, DREICBT 2R RIEmO TR TS, ZOX 57
BEDRNT, Fpk 20 4R L 0 BIRKFIC mf%@bti%ﬂ%é%ﬁﬁﬁﬁ I (Mt
&) 2SS MERSMC X A2 EIEEEFEO T TRy NU—7 O] Oo—8&RE LT,
HEM., EEdiclE2Pbe LTY =YL s Ty B L EREOBEMICOWTORIET 1Y
=7 FREBEENTWS, AEEIL, FHIBEO Y — %L« ¥ X LR EITR->TEY
HBK%Lt@ﬁKmmﬁﬁéﬁﬁf%éo

B, V=Xl Ty EXAMEEEZEENICEEL ) 2EEICE LT, RE-HE LA
DR IFVTNRNA, — XA RRER Y — /wv Xy EHLEEEN Y —V L s Ty EX L
O 2B THIENTED, Thbb, BAMMY —v v /b Ty EX L EIE A% DG
(EBSCRFE L Vo2 b D) 2L, Th =B THD, —FH T, HEmY—rx L -
¥y XL LT, BER (BIESHHER L) ICHREETE 2 A4 D178 (BfROS72R0, Ry b
J—7tnolzbm) BT HLOTHS Y, T2 T, AREICBWTIE, KETORXEA (7 #H1X)
TOY =y )b ¥ EZLOBIREZK 3 1ITRT,
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T HIKICB T A EREILSNTZ Y — Vv b s FXY EXVEEHEEOERIISE T a y AT
ol 3 Thb, bbb, ALELOGRIZENTIEL, BAY —T v /L« Ty XL K
R Y — vl s oy EFANOEELL EOMX ZER L, FDO— 5 TE FOLRRBIZBNT
ITREHR) Y — 2 %L - T XL, HEERY — b« Ty EXZOLDVEELL T OMX EZ R LT
W5, ANEIZEB T 2 HATMRICEE S & A EOGIRITALE T 2 R O@EREE D LD Hi X 0>
FRICHA_RTRELRRUPEEEND THA 5, 5%I1F. ZORIZE L TREAERNZRRET 2D T
WS FETH D,

3. Bbyic
VDRSBTS V= %L« % v E XU ~DOELO L, 5RO A L~ D
FRICHES ERET SN TE BB LT, L0 IRV D REEBUR % BB L Tuy < AIHE
HEAELTWDLbDEEZ NS, £z, MCKEEEZREIRE Lz — %L - F v E X%
BT 2T, BAARZEZOET VT HEICBW TR TRONTWHERZEA D & ABFSE
IuYxl MBI OMROHSNRBERITIEFICRENVLDO L TFHIEND, £ LERNTS
%, A7 r b HERSINZ X2 EEBEHRO T TN OB BRI EEBEBRIC
FHELIDEDIZIE, TOAD=ZALETHEEDILENDY , ZOHOIZHASBRITFEERIY
FAAZ IS AR — MO R R RO B D,

HEE
ARMETEC ZWH A2 Wl & £ LIHER, EMHOERT ISR E LT, REFLE
L EFES,
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