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Adaptation to the highland and its changes in Ladakh, the Himalayas (1)
: focusing on subsistence and food
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ABSTRACT

In the highlands, lifestyle-related diseases, such as diabetes and hypertension were not common among the local
people because their caloric intake was low and they maintained high levels of physical activity. However, current
changes in their lifestyles have increased occurrence of these diseases. Thus, our study aims to reveal how humans
had adapted to highland environments physiologically and culturally, and how current lifestyle changes affect the
adaptation balance of highlanders living in Ladakh, India.

In this article, we will first describe the traditional lifestyle and the changes it has experienced in 3 settings in
Ladakh ; Leh, the central town in Ladakh (3600m ASL) ; Changtang plateau, a nomadic area (4200-4900m ASL) ;
and Domkhar valley, a place where agriculture and animal husbandry are practiced (3000-3800 ASL). Secondly, the
methods and results of a medical survey conducted in these 3 settings will be introduced with a focus on nutrition and
diabetes.

People in the Changtang plateau, used to live by nomadic pastoralism and trade. They still continue their traditional
system of the pastoralism today. Nonetheless the long-distance “caravan trade” which used to span from Tibet in the
north to Zanskar in the west, and beyond, disappeared about 15 years ago.

In the Domkhar valley, pastoral transhumance of yak, dzomo (female hybrid of a cow and yak), dzo (male dzomo)
and balang (local cattle) has been practiced concurrently with agriculture in this area. The agro-pastoral complex in
Domkhar had been adapted to the severe natural environments in this area and developed unique characteristics. It is
also related strongly to the social systems such as reciprocal aid in the community. However, the younger generations
have increasingly begun working in military-related jobs and tend to leave their villages, which is resulting in the
drastic decrease of livestock. Their traditional lifestyle had also been changing with modernization. In the background
of these changes were the border dispute with China, newly-opened paved roads, food aid from the government, and
the transition to a market economy caused by the rapid urban growth of Leh, compounded by expanding tourism and
military needs.

Our nutritional survey revealed that the nutritional intake of highlanders in Ladakh was not sufficient in both
quality and quantity, which reflects the severe environment lacking of food recourses. On the other hand, the increase
of lifestyle-related diseases and excessive nutrient consumption has emerged as a social problem in the central town
Leh and even in Domkhar village. We analyzed the association between nutritional intake and diabetes and found
that the prevalence of diabetes was higher not only in the high energy intake group, but also in the low energy intake
group, compared to the adequate energy intake group. Food diversity was low in the low energy intake group in Leh.
This can be considered due to an unbalanced diet excessive in carbohydrates. These factors might have contributed
to the diabetic status.

Changes in dietary habits can also be observed by considering people’s food preferences. The drastic change in the
main staple food from barley to rice or wheat affected the dietary intake of the highlanders who had been adapted
to the traditional dietary habits. These changes might have led to an increase in lifestyle-related diseases. These
findings illustrate the growing importance of health education about the need to strengthen the food supply, which
was not sufficient such as vegetables, and the importance of reconsidering the significance of traditional foods.
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D BESRREDPEN LERT . ZOREORIL. [
ANOEFR%, [HH—H] OFRBENETIIRL, [—
B OESHOERSEE | & LTI 2 &T, ARED
HHEERUBET AL W) HTH DL, BITZETIE. &



LYY -

KEMZORT . ERORLmMmPHZE A,
MEHEXZMEEZEVWHL TS 5w,
BHCRE=EZHEET 5

BHE4-1

FOBMD LR 2 LIIRFLHET LI E0EbN
TBY., BMEBOREEICOLHEDLAEELZRFTH AL
C Lo Twh (Kant et al. 1995 © 233-238)

HHO (8] ORI, [24EB B vl L]
(Gersovitz et al. 1978 ; 73 : 48-55, % 1999 : 9-11)
W, 2. AEHATHO—HOKREENE Y
WS & ) HEE T 2 T HREF M 2 A IR
WIZE<HWENL FiEDO—>TH A (Nelson M,
Bingham SA 1997). K7 Tid. MHREICHFE AT
W, BTH—HOEFNE - B2 iflch &I . A
B (RHA3 g IR A &5 2000 & 1-28. 8%
2001 : 157-160) &. 5% — 7 KO RER ST — ¥
N— 2 (KKt 2011 : 32-39) % v C—H OEHRCE
BEOFERITo720 2055 — 7 BHEORERST
— & NX—= 213, AANDOKERAEIET. - TT . B
ORMCMBEELR 2R - e L. SFREIZE TN
LERFBEEE LD TH S, 24 E VT L
. BEZSIMEFLEOESICHETEL2HDTH
D, EBEEENRE LEREICBWTL Z0H R[S
WESINRTWS (Madden et al. 1976 ; 68 : 143-147) .
L2 LA S ZOFEE, FEBRICEAPENTVWLE
fhx —Do—OfrE T A FEEFEERE (Willet 1998) &1
8D, BoNLERINREOREICEL, £2C
HELL, BWHLOBRERZRST/2010, BRE Ty
5 ORSRY T, FENIZBIE G L BREOM XY %
Tolze EREREM ETHEONEW D25 7
W ELH B0, [AFELTWAEIERE, & &I
RIT L EOMLDIEERIIS o7, FHHEEDH XL
HZ XA, BRI DT FEN 2 B & 5
D %479 2 LT, KEEDOMROBREL BSOS T TR
L7ze F72, AXZEICHLTE, BbcfibhTn
LRESOBRLLI|WR Ay THREL0, FIRILZZT
— FETNERELN LENS, EX7w% I
mL7Z (BE4-1),

EHIZ, T A=V FTIT) RERETIHMMBO A A
DES L DENTEERDLI ELRPERV, EFKD

75— WHIBY HEILEIE & 2 OEE () —EFE L LRI 59

11

10 +—

9,7

8,7

Nl —

6 +—— _

5 1+— |

4 +— |

3 |

2 T |

1 T T T |
AR TR L— FaAN Fxrs

Ha4-1 S5-3I BILELHEEATT

(FDSK-11) ®OFIfE D

BHTVD - EQ XY ICEFENE LN TSR, KiE
FLEASHEEF T, ALOBRICEFODLIE R HE
T5, TOTOLAIL, EBIKET—F - BEFT—
FIWZWENWEE LR O L EEREEZHS
NS DOFEFETIL, B BREEICBT B EIGY
. Rl 33227 1 OBk, S5 ICEBRER
E. L xiEoTW5h,

2. SHE—IICHB T BESIEN

HHEO [H] oiEE 258482 2 7FDSK-
11z Hw7-2& I, 0% EoFER 2 R12470 72
(20104F, 20114E 7 H)o, HHTHONAT—21X. L
— 304N, FAaln 208N, Fv %> 300N T
Holz, HIZTLICATTOFEEEY 75 751 (K
4-1), 2 FTIZ. HROBMETHEES#EE O
FETIIZOELRMEA I 7 OFEEIZ103TH > 72
(Kimura et al. 2009 : 922-924) . THUZRFL T, 9%
—7TiE, L—0fFER 6.7, FAHVFOER 64,
F vy UEBROERR 618w HEREIMES L,
T 5 — 7 ORLOFRTTH ) B HEIEAAE L
TWAHL =75, EEtoF vy U EEIZITLICL
2o T, BEOSHEA I TIHET L TWwh,
FDSK-11D AT T7TA6 &£\ 9 Dld, FEFMIE
LRELESINTHWLIERMEIC, SEMBEEIEEY 2
WV, EWIHRRIZR S, B RvEsE LT,
- WEREICI A, W B - EE Rl
EUHE DR C & ATERR T & oo BARRYIC, A
TEO—HEBOBRHEEIZE D) o TWBEEA D Dy
Z 2T, MBI X AR S H b TW - B EEAE -
W - GHEIZOWTRMT 2 (B4-2),
FEEIE., L—DFERTIZ60% % 2 25 A0S [1EiT
BHENS GH6. 7TH)] WM& LA—F. Fah
LTI ELZBHERS ANIH20%, Fv 5 o Tid
10%FEER>TWD, Ty F BT, HE
BPEEE 1, 2 HUTE W) A2H60% b 272,
CIUIEHEDATAR L —D<—7 v MRS TW
LEVWHIEERHY, Fr ¥ VEBREOALIZE ST
HEDOAFEVPHRETH LI ENTFT— I HMERTE
720
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TP OB RUHE RIAR OO LIS i
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70% 70%

60% 60% -
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0% T T 1 O% T T
L— FaAhv Fxr8 v L— FaAhw Fxrs >

THOEHUHRE
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90% B3 H 5

80% GE6. 7H)

70% mECEND

60% (#H3~5H)

50% mkELEAND

40% GE1. 2H)

30% oL AEERRN

20% GE 1 HAKm)

10%

0% T T 1

L— RaHN Fovsy
4-2 F¥—7 IHIRIZBIT 5 EMOBIGHE O K

WX, F v v & VBRI, #I23 AL LEAEN
B EBRZTADEEH0% EBZ T2 —F T,
R A H VA TIRAOBIUEE XKL . H 3 EHoERIZ
FEAEREERTVWERIZEL TWS, EHEOEBRE
BlZBWTIlE, FATNVERD 8E%Z Z 2 5 A4 813
ZHHEHEZ EXTWLZ D0 holze — . 7H
TWF v 7 UEBRRIGHEYIZEALERTEDS
P F Yo UERICEST AL, EE Gk Yy
X0 UM OBEFEDITE AL, REHD S OILE.
WHEIZR> TWAI EPHLPIZ o2 (BE4-
2)0

Gy

RAH VKT, WoltKEET VAD

3. ZH—VICH T BIREBNE

BHEO [&] (ZHT AT, 24FHE W Lk HE (FH). Wor-KEXBIZLE [V
12 & 2 AR E O R 2 405 DL EOERE K RIAT %) () AL DEf, BT
o7z (20104F, 20114F 7 7)%o REHEMEICHE S 57 BETED 2 v d—hd b, FEIE. &
—Zi&. L= 1109AN, FAaBv 40N, Frv % ZHIZ. FOREIZL 7 v F—HNAbN
Y ITONDP RS, 2

fidk, B SN —HO I )L F — G O FIgE

Y THRE RS TF X 7 OERIE, 69.5%HF Xy P GTHER) Thool b, WHOBRUEEOS S IR LT
WL IEEEEDSD B o

VNI REEW S LDEHIZLIZBDT, FANY LB TELARSA TV,

CORBRINEDT— ¥ ORES. ROBZFEI L2, OB HOEFNENTHICEVHE R o728, QO 2B (R
FRALTW, BEITOLOHNEZ Lz, 28) L) HENZEFNE TR 728, OFRBR, 1) DIREEZR 812X Y REEIC
ARPET LTV D E,
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F4-1 MR - FEEERBNC 72— H O IOV ¥ —BEE 0PI E
—HOZ A NWVF—EHE (kcal/day) “F¥fE
DA L— AR Frry
40~49%% 2300 2077 (N=6) 1993 (N=3) 2320 (N=16)

B | 50~69% 2100 2522 (N=25) 2429 (N=11) 2125 (N=15)
70RRLLE 1850 2110 (N=20) 1984 (N=4) 1761 (N=7)
40~49%% 1750 2261 (N=5) 1874 (N=3) 2149 (N=7)

| 50~69% 1650 2032 (N=34) 2325 (N=14) 1988 (N=21)
TORRLLE 1450 1667 (N=19) 2226 (N=5) 1699 (N=4)

W HARANOEREIGEMEICL S, EHERENO—HOHfE L)V F -4
Tw, I COREILGEHREORDAVLWEAEHE L/ ANV F—ENETH
D, EEESZ VAT, BT +350keal. T +250kecal M A 72 TRV F
—wmAMER SN2 BENEOR L L % b,
L —(N=109) 4 %)V (N=40)
4500 4500
2 " 2
g 4000 . s 'y >3 g 4000 . Y
© [
g 30 ; %N g 350
g 3000 * +* g 3000 *
= MALR RS e = ¢ ‘e
gf 2500 ; . s :“ :v,e‘ - i y@r 2500 . " - .
3:\\_2000 * . <~ o[o% RS ' * g:\\_ZOOO < 09_<>9—‘¢ féi '20.
=~ 0 LN ~ *
< 1500 e AR MR O < 1500 *
" 1000 " 1000
500 500
0 0
40 50 60 70 80 90 40 50 60 70 80 90
AFHn AEf
F ¥4 v (N=70)
4500
2
I 4000
=
§§ 3500
15 3000 -«
gf_ P X3 *
ggr 2500 ; * s o
R P N e
2 ¢ Yo LN
< 1500 .
H 1000
500 o X
0 K4-3 F¥—7 3o, —HD
40 50 60 70 80 90 I ANF—ENE (kcal/
Eiky day) &4Ffi & DR

iE. L —: BH2305kcal/day (N=51), %1933
kcal/day (N=58). FXA# ) : BH2272kcal/day (N
=18). LM2226kcal/day (N=22), Fy ¥ 58
14:2178kcal/day (N=38). Zr:2001kcal/day (N=
32) THolz
—HOLELZIANT —mITFERIC Lo TRE L7
B, L—, FaAl, FYx o7 IlBIFLT 0¥ —
B E T ERERE - BT ERIR L (Fd4-1),
SEL LT, KERRRE - & oz 2L —EIL

BOLERIRLELY Iz RbE, L—TI3401
OBEMUT, FAANVTIZARDOFE LT = 40 F— I
ERLLWERNICH L 2 ERSh Db, Tud. Kk
ORBENHENRSNMERLE TH L7290, HEK
WA TEZICSINL TV B AIIEHFHISOEDY D
HEABEEINRTVEVIF T TOR) DD S
WEEED H 5o

W, —HOZ AN F—EBINE OS5 % FEhs & & D
WCEARRICE L, (R4-3) ThEHbE, L—,

2 EAEGEE [HANO AFERGEE20109FM] &)
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FHE4-3 L—oRZTHROT FyERmRHE. 7
FOMEKZ KA TS B, TREZ O

BN % 52§ 5

RAHMZBWTIE, HREOT 3V F—EHEO#E
ANEOERRKENZ ERGholzs L— " FAH LW
TN, EWMDTHID L EDICTFIVF—EIEIE
RV LTV B0, MEFFEICEE L MHBIEA S
Ndote =Ty Fx ¥ yO¥ARTIZ, B
EOMAED LR, Fie & D ICT RV F—EBIE
PETF LTz —fkic, BT A LV F—=id, 4
e L BICWPTHLESHONL TS (Morley 2001 .
81-88), Fx¥ v ¥ DX HIZ, WIEAN 2 AETGH
BRI-NTBY) AFTELARBMAZELHIUIL VI
BCik, nEE & HICEBIRT 2REEMET 5w
ZALOBTF DAL NIz —H T, FOETOL =% F
AHIVTIE, A, BEFERELREOZICLLZEMAT
DFEND, BEEOF ¥ ¥ I HEETHY . A
NOEEN], ERIROEDEGEEEROBEDH D
TmD—DThbEELRTX A,

4. REENE EERBORE

A O AN F—EBREOENEEICASNIZL
—. FAHIVIZBWT, FEIRR & REBRE & O
EMELTHALIEE L. BRIEOZHIZOWT
X, 75gRE T MR RR AT o TR L7 (B
B4-3)% F/o0 HE - RENE XD BWEL RS
5183 (Body Mass Index ; BMD) #&H L7z, #

DORER, HRBOFHEZ R TAL L, L—TIIHR
W 7.3% (8 AN). BRI :36.7% (4ON). FLaHn
TITMER#E12.5% (5 N). BiF#25% (10N) TH
272,

PERRE 2 I3BRBoO N &, MEEOIEH 2 ANE D
2HET, TANVF-EBREOFYEL LKL THD
&L L—TIIHERIR - B R A s IE T #E ¢ 2383 (keal/
day) vs2164 (kcal/day). N2 # NV CIIHERK - B
FAIBE s IEH B © 2361 (kcal/day) vs2224 (kcal/
day) T. 2#bik& &, Fifs & MERI%2 T L C L WHE
TR B EER AN o T2,

FIT, IANVT-BNEOSL S/ VR SOF# &
PERRIG & ORE A ZEHICE S 2 572012, TRV F—
BNEE, Lo/ #E/S 0O 3TICHHEL T MR
W - BRIBEIRIE OSHEE % AT L 72" OGOk
BO(R4-4), L—, Faarekdiz, 2Hxv¥—4E
MEDLWEEIZD F 20 WEIC D HERR - BRELD
HENBEWZ ENbhrotz, INERIBIE [JH —
71 LR (RFHE 2013 1 39-45) TR )L F—EEE
W] B [EE] Bomiciir—. Fasvdt
WCHEEZENSRSNZ (L— PfE=0.031. OR=
2.7. R4 PE=0.047. OR=5.6)", BEHITH
He,FIZL—0ETIE, TAVFE-EBROL LW
B, BEF. ZVWHOZZOM TRERFEEICBV
T Jh = 7R B RSREEW R E R (P =0.07)
R L7z S, EANEDSHE 2 U, REFEICE
BRELRDLEEYRD D, TANF—EBINEN D2
W D AEIRIF OB DS H W ITREE S HEI T X 5,

EHIZ, TANF—ENER O 3TFICBIT H458&
LTC. BMIE (FHEi8%) Oz RCchb e, L
— TS, ARV F—EBNEOWINE & B IZBMIYHE
NEF LTS (FHBEBRER=0.298), T )LF—1&
W&o 3#IZB VT, FDSK-11 (BEOZHMAaT)
DOFIEE R THADLE, FAHNVTIEZ AV F—ERL
720 [Dhv] e [H#EE] BICEE 2WS, [£
W] BECHEICFDSK-11Aa 7255 <. L —TIl3
WIZANLVF—HEWED (L] HIZBWT,
FDSK-11A I 7MWV L2355 o lne T AL F—
BNEOL R WEEICIE, EOZSEEMEAME ., SEEN
WZHIRY DB B ADL N E NS T EAHB L7, 55
HOFDSK-11O A a7 %5 MICRTAL L, T A
F—ER=D (L] BOZLH» T, FDSK-11A 2
TAS A B2 BRI, KA VT50%, L—TC
33% b A BT,

W 70 T4 ) F— ECER AL AT R IR O ' A & 72
BRI HENTVED, TRIVF—EBEEDD

P ZRJERRRM O, 75gD 7 MK E A TS B\, 2B MEEZ MEST 2 HETh D, ZERFIMAEE | 126mg/dIPL E.
F7213 7 MR 2 BER C 200me/dIV B2 BEIRAE & L. ZIERFIEME | 110mg/dIPl L, F 72137 Mo fEE 4 2 BEf 2
140mg/dI b % B R ABERR % & 72 (The Committee of Japan Diabetes Society 2010) o

o

I AOVF—EINEO 3BIE, W - BT L OHELER IS LEbE T, OLERLI VD LEVAR [Dev] i OLESE

5 +300kcal T T [HE | B, @FNLLEE (£ HEFELZ.
P —FHT, TANVFEIEY EE] #e [Dhv] Bol, $72 [Zwv] L [Dhwn] Bol<Tid. L— - Farzrdhic,

HESRIR DMEE IS HEARIIIEDS L h o7,
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HEPRIF - BEPRAIE SR B OHE (%)

HESRIF - BEPRIIE S B OHE (%)

L — AT DY
50 7 50 7
45 — 1 45
40 — 40
35 — 35 —
30 — 30 —
25 — 25 —
20 — 20 —
15 — 15 —
10 — 10 —
5 — 5 —
0 0
IAVF—EE Lirv Bk %\ IAVF—EE Liv I E2%
(N=36) (N=34) (N=39) (N=8) (N=17) (N=15)
BMI (*F351#) 231* 247 274 BMI(*F#41) 222 228 229
FDSK-11 (GF-351i) 6.1* 7.8%* 71 FDSK-11 (*F391#) 6.2 6.1 6.5

# P<0.05

(vl &[4 ooz (P<005)
Do (P<0.05)

X14-4

WA HFERIBED D ) OFE TR S 5RO O
LD L LT, BIREROZHEOKINE 2 5z,
FDSK-110%ME25 b 05 L 912, BRI &
MEEORENRONTEY, BERHEOWNELZ R TAHD
L. AEETIDL OO, FICEHE, LR, B
WL, BEHOBIUIE S TWAH I EPHERTE
2o SNHIETELREEZE L CIERAKIEY & L TER
ENDLOTHY ., ERHCIEEZ e vwWaER
LD VR D, FATHIZE TR, SR EENT 5 2
LA MR BTAEEBROEEY A7 2T 5
CENHEENT WS (Cooper et al. 2012 : 1293-
300) EATHISE VS . SRR M ATFORS 725
ETCORBIEIHLHOD, FKEBROR) 27T
CUEPEETH D E V) ARE LR SELFTHE
EEER T OREE HIF LR D 5,

T/, BERFOMEEICE LTI, BICAFIZL D%
FREZT TR L, ZA VT -BIRENLVARL R
WAL, BWEOEGEEDSD LA RENEZ 5N b,
Bz AL, TANVF—EIE DL NTRENICHBET
HbH. BMEIBEEEZ R > TWD, HEEIDLVE N
) &) BREREHS, BEHECER L5,

5. Fr A ERICHITE. BELIRETTCOED
Ik
55— DR L =%, FAB VAT, 5E
ENEOMAZEXE DY . ERHEASLNDL—HT, &
B 7534200-4900m i b 7% 2 SATEIBHO T ¥ > ¥ V5
JHCld, BEOEHMEA a7 MK, FREEBIARERN
THLEI LD gh o7,

SEO T AN F—BINEIIBIT AHERKOEE

Fx o VICELTERROEFEO—FZHBNT
bo WHB00HHIIEDONY XL LY VEWMKT A E VD
B (52i%) O¥E. R E TNy — K% i
By HABICaS vy (V7 8% Ny =25 THi- TH
TIRIZLZZD D) &Y ZHALPEFITEEN, B
WA 2T 7210 T BIEOBOKRY O 7 v 3Dk
DEWTTERLZERNEAENTV, 20K, VY
T Y MIRDEI =TI MY 7 OB ERET
LOEEANR, YEELTTF VY by UhERERHo72
WG, A—7I2IE T LR EKRIRR E b0 E
FEPRA->TWE) #E-5TwW/z, 1HOERA Y —
BT 5 L1982kcal THh o 720 T AUTTREE D B K
HEETHA50BHOEEANVF-LERED
2100kcal (BA5@4 | AFEIILMEIC L 2) 12072
e B OEEEWILMETHRL &, Fy ¥ Tl
HHOYG, BEDI, T EITvraVIREb AL
726

FXry DN, RSN OHOIR
MEREL Tz, OIIEORMOBIIZIZ 1. 2
MAZEICT Y M IEEZ, BEIL TS, Fr ¥
VEBEONADOEFRIZ., BEES N2 ORI E K
Wl Tz, HOEEORMORIZIZ1L. 22002
LTV MR EZ, BEILTWS, SOl CTIEHEZEE
DRIELL VA, £ IIRKB Y E e TR
LTWb L9772, IWETLEDHLRERIRL 20
T, BENCEET L EEHICEEGETE L, KE
RNE, BHEHIHIC2EIZEL—DX AL U= )L
FTHWIIW W) (BE4-4), HT3., 4
M. BTIIZITHI B2 b v, BIFO KRR

O —EHEICER S N AT SR 4 S B LUT SRR Y A b
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PRHIZ—EHY, BELERMUKORIIIR>TW
5o

Fx v F UEETIE, BONLERPL L VRA,
DED0EOOFEE, INTHEFBEGEEBL TSV,
RENSELNLFIL, F—R, NF—, I—F7 )L}
BbbAHA, LEBETCTCHEEISLGENL ) &
[vI4] . Ny —2MLT5BICTRBIEALD
(55, A BHLREELCTHE [2Fv 2] %
ELSESFITNT - M E NS,

KEEZW ST TV 7 8] oW THREETH
bo V7 NI ARLFNy FLEITH, TR
FEF TSR ENFETLHEIB LV, V7 ¥
WNaRDRONY —ZETH-> CHTFIRICTS [25 >
7N —RWE R ANT-BL T LD [/8<)V ],
ZRODINT —ZKEMRAEARDBHDEA—TDLHIZL
THIEF— A2 M2z [hod v ] 2L, Bw
22T SHEOE_ENH - 72 (KA 2011 .
32-39), ZLWANEEZ X FXFICHBES L AEEH,
5, SDLDENZIERIE L LI ENTE, TR
FEORLVEEEREREET, FIICESTRERABIET
FIZEERRE ATV ZDTZ,

T2, KERAEOMSE LE#HoEoE T, i
RIENT — AN H o720 FORMDORBTREIL —D
HTELLTWDD, REELTITIAESLE
B, BERREANE EDIZZOHT, BIEFE ST
LI EERBA, BT, BEjx L b T v
MBI ESEFRMETHS ) LB DEN [HTELT
DIFF LV BTN, KALB EHICEST O
DRI X VER] EiEolze TOL ) REED LY 72
DNDH, TI 22T 4 DFER, \NA4DVH2Ho>TE
LIORDPY)DRSNIDH L, AEXATo72D1F, &y
TVRXYEDEMY DL =X 2H725T7He BN IZ
KEBNVEET, BEREDVPET > TH I L e birbi
bo FO0, [24BMEBVWHLE] 12X [HEHE
R7E-AEFEIT? ] E3hbl, BOFELZFOFEED
REBFR LB D770 2L H b, il &
HITAERD N E OMIIZEEIHE Z 72\,

HATIRINAED S#E1333%. FELFEELTWA
EEETLZFDI BI20%IZ 1 ATERTWS LWV
HIRA, BSMETHORAETHS 2% -7
(Kimura et al. 2012 : 728-731), &L, ) DR FE
BEEEOR S, FBREOZ L SICHEL TV,
Fx vy yORMETIE, IMEDT — 1T 1B F»%
o 7z. FEERIS000mDEEE L HATICESTF v v ¥
YORRZHIE, Bon g e s FEFICMIL,
FLIIa=T 1 Il8LT AL EEIZEL, TICE
HEBLATY, [REBENIIAELTWAS] Lw
I, FOBREZEZEEOLNTLE ). T2 ADI
IENLEENFIICIEHo72DTH 5D,

BE4-4 L—CEARGELDESET. >R
U NERRANA A ELESIZFIC
A%

6. BOEFICRS, BEEOZE(L

L2L, 2OX9) &2 &mTd ., mffbic x
LEOENIf ST, WAL TETVS, HICAF
TEZLZHWOMTEFHOBEINI L > T, fEROFHD
DL BN THEZ T LI BeEd dH
Bo MHHOL =TT TIZE L DREIINY — % 8
ALTEBY, HEIZOWTLRETHS Z 28T
FECHR LN 2720 D% E ) LWy A H»NT,

ZD L) R EROZALOTEIIMERE L ORFEIZB
THEETH B2, By - FEFANGHET— ¥ TR
T LI rRETH DL, Z2 T, 75— D40
W EOFERISH LT, BITEOBEDORIF2RET 5 2
Ll L7z, RIS EHREL L2, [—FITF&
GEPIHATT? | EWHEMICH L. BHE
BTHLNRETEE L (FR4-2),

BUREZLIE, V=040 EOFER TR D £
DANIPS—FTUFE 2B 272 EFIE, 4V FEHETLL
HAONBEF¥/NT 14 UNEOIRY) THho7t27s Th
ZoWT, 2FBICES o 2HZEIEA (v bY), 3
FHIZ, KEMELODOBEGERNY —FKTHENZ Y
X UM o —FH. AT TR ARTZE-
EFHIE, V7 NIE R IA TRIZRT BB SR
HFIRICL7z 298] Thotz (BE4L-5), 2
KRERIZTTHRLEBEOBIMZTESNLEZ LD D
bo SHOBIBHENS FAHINTEP-722 b, 2
DFERPLMIFTE D, —H, Ty FROBERED
LTy o7 VERETIRRAE (YY) PMFE LW
A& —FKL L, 3FRHICE-72EEDL, TRTCHAH
ANVDEEPITFEL VI HETH-722 B0, A
HOBPHEEDOS )AL (BEL-6), XE
EEDIZEDS LTV EHERRZS TIEORKETH -
726 —HTy FOAAN-F X &b, Z“FHIC
DL D> 72 EiE. BIMCOKRTH o720 F Y~
5 UEE T, BIFOROEAEDTTbITEY ., BT

T I LT ANEDONRY [Fx87 4 | 1k, FF—2FETR [7F - Vv E—] LIRS,
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R4-2 ¥ 3MBICBITL, WELREWOT X7
NEAL L— (N=114) N | JERE Fa#L (N=53) N | ERE Frrsr (N=86) A
1 F X874 20 1 2N (V7 )t 25 1 W (whv) 23
2 W (¥ bh) 15 2 EEN 9 2 =N 11
3 foxoy (vro)” 14 3 [NZANC ) 6 3 EE 8
4 EE 13 4 F X I8F 4 5 3 (i3 8
4 EES 13 5 € 3 4 kw728 (F) 6
4 a5y (YrrN* 13 6 hoxoy (vy )" 2 5 F X I8T 4 5
5 kw28 () 8 7 a5y (YyrN* 1 5 agvy (VrvN)* 5
6 FA4E (FELSY) 7 7 F ¥ v (REOEEEHE) 1 6 IXON (V7 %) 4
7 7N (V7 vt 5 - Bz L 1 7 FA4E (FELSY) 3
8 EEFSIN 4 - - - 7 Fx ARy (V7 v9)* 3
- FEize L 2 - - - - AERLDTRT 10

NI, £ TOEMEEEE R Nid, & TOAMEEERERT,
Ty k. v o8 (W0 RER) Ny —KEINA. FCHTFRICLDZH D,

s, Y T Y MIZEERIZTIEL 22580 . MTIRICLA2b o,

o dT ok, V7 o8 mE (20338 —8K) THWEA—T, HIZHERTF—XE2M2A5ZE5H 5D,

Fr Aok, 37927 k0 BLVEOW (213137 —5) 2ANTHO > TRETERDL b D,

EEIE, ARHELZ/NEOTHAZFNy MADF a3 vH, by r8iE, ) EAD L) R/ANEOHT, Kia RO L > T 72

U bdH 5.

V7 28I A TINE L - CHIF
RIZT B, BRPLOFE [7393]

FHE4-5

TIX 3. 4HEBIC—EOHETROBFRD D 1 . A
TRIZADL L D7, T2, BERBEVDIR, Fr v d v
TIITFELRAERDOZHL & [AEXRDDIITRT, &
ATHIFE | L) EEDPI0GSBA N, L—.
RAANDEIIZ, TFERDON [HFZhw] v
LD D, L) EBUICE~PTETHERENEKL
TW5 L) RS E 272, ThoERATRREET
HoleF vy VERIZEST AL L LWEHESH S
b Twiz,
FRACDHE DR 5 3 #IFOFERICBIT 5 EONE
Hho, BEOEILOMFZHEMELZ A TE, B
REYIZ, ROBROEILIZOWT, F v v ¥ YEEIC
BO TN EROBROBMEICA s a—F L, 2O
B, BFRIFEES LTHBY., £ TIRIZIZEAXK
FERL I o280, EDB0EL bV A
iE. 156~20H IZ—EIZEDHHE T, Kz ATV,
FOZAHKIE, b F v = TITTFT—aDAL L
DY 455 (BHEER - LEFOZTH) 12X > TFIC

BE4-6 FXv bETLLCESINS [EE]
HICHA, B73E, F—X G Ervib

ANTWzEw), REIZ, B OBE-TH END
2o, BRI EALBEHREEZAERNTWAEZ£9 72, &
DOBRMEL . BIEDIF & R E~WNIK EE 2 Tz,
HHERO 2121, KEDITZ ) PMEIZEWE N
MikZboTwAADWL, ZNTLREANLHE
., IS ARZRELF L L TREBW LW EE L TIFA
TERTWS Z &R, [ THEES T NALBRRHL,
KERABETE2HPH] LI Tr—2AbH 5, WELLE
LA NAEDORMNAIKREMAIEA > TBY . PHERH
(21X SR F TIETEEIC B b N AEROLEN A S
e (BE4-7), LL. HFWALLPHEEEZE-
TWAEREIZITVODIEHKRO THEH -7 (BE4-
8)o EBICHIEFMINIAL & KREITREKIZH A,
HEWHAED % . METTETH LA )L, T AT
A, EF I UBEAREOEER D RBIE V. IIHE
fEO LR & T 8% RTGHUE (Glycemic Index)* T
AbE, KPUTHLDIIH LT, KFEIZ FREA
12h X 525 50~651F LKW iliTdh b (Foster-



HEA

Powell et al. 2002 : 5-56), GUEME VKX, KFZ X
DHMBEEZ A LA SELARTHDLEN) T EEE
Wt b, 95— ERICBITA, KEPLSKRANTAED
BRIRIE, BEIRE e EOEEEEROWINI bR L C
WhHZENRTFHING,
FE—=7ICBIAEEFEICLY), BIBEEL VD
ERATFORESEZBREEZ ML, - 2EdICZL
WEREIREEZ IS 2 L7c—F ., L= FAD LTI
WHFRR T AU B ETEE AR O Ml T8 Wi
ElhoTWnb vy L L= MTEAHS 2 2% -
720 BHEDOANA DEOWEFD S b EFEOLL e ATE
LT EWTE BITRENPSK - INENDOTERDE
#ux, TTROBEIERDER 2 EAEEOF.LE K E
CEZH30THY, EFFEROMMO—KNE RS
CENBEEIND, TR EMERAINT S5 E
AFEERETZEMA. BER EOBIUEE O 2w
BNEEORRDS ) T {ATbN D Z LT, BEIREDR
L2 BDTIERWIES D e N REIZFE
ETAIZIEE SR DR ETH LD, RIZED F
T HUS RO RIS A Mo m EAEEE 2o
TLAZEIEHLNTH S,

SEW

HHZERE 2010 TEHAO A ¥ K, 55— 7512817 54
LFEORERN—T 55—, FAHVFIIBITLEH
BIRAERE ] e~ 7 vk 111 91-105

TRt 2014 [ - B4 - BH—F > T, FXv b,
LXIY, TUYTADT L —=)VERSL] F =TV H
i

BEEN 2013 [T & e — IR s & AT 2 Lo
HAER] VR EE

WEEA - AW GF) 2013 [ - gstoraay
—bTIY T UTAEELHE - B - 2 25]
AN A

Frergat T g iisA s () 2000 [FUET H A S ab iRy

! L

K47 U OB RO T it
KA A B B B 2

FH4-8

#] KEAHRR. 1-28H

KA KE 2013 TZ0 LTELTHEZbOAES | BEF
A - AW (f) 2013 [#t - A=Wt zan Y —
LRIY T UTFALEE LK B - 22 A 1B
FE., 228-233H

AR, WELAT. ATE. #EHFRHE KIFEHH,
WARER, AIHZE=. AT, RS, Tsering
Norboo. HEFHEAN 2011 [T ¥ — 712 BT 5 FARHL
DFBGT— I R—ZADOE]| [v~ T vk
12 . 32-39

KA, BELAT. AITCE., WEHFHE. KFEHHE,
FAMRANE. Tsering Norboo. BLETE A 2013 [ > F-
T =7 IZBI A EROFERBIGE & HERKE O
#] [e~FvaEE] 14 0 39-45

fEs X 1999 [24BFHI B VH LI X 2 AHENEO
FEAM) [REHAR] 42(4) :9-11

HIE S 2009 [5 4w 712 BT B E & 0B R
] [e~7 vk 10 ©174-182

FPEOGIA. TS 2011 [ 4 >~ N T 5 — 2 Wi o R
MIF IR —20104E R 2 B W ESF v > 7 To e
TV The—] [evIvE#zE] 121 85-92

SEHERL 2011 Te~5Y - 55— 27 OB OEE—RH: -
WE - XHEETV AT A—] e~ T YvE5E] 121 40-
59

WELAT. 2012 [95—2 3 g FEHHQOLM I
— DHEREEMEICEH L T— [~ T VERE]
13 :94-101

W H 2010 [ 9 %4 — 27 WIS B U 2 HEOEE—I1LL
B2 ANEREOHK VDX IIHT 2E%] [e~ T
YE#EE] 110 78-90

IO HE, Yra a7y v 7 BiEssih, HEW 2013
[9 45— 27 &8T5 BREEA O BERE L
THRHAOEE] e~ vaEEE] 14 ©102-113

IMHZET 2009 [9 %y 7 —HF Ny FOBITLIEN LG
WORMEE] s MRS

AR T - fRAHE W () 2000 Te <5 omEEEE—ILE
Mg EHKE S = VSO FR—] AIERE

P35 2001 [HET HARLE A G5O HIZ DWW
[sea8240E5E] 59(3) © 157-160

* GIfii (Glycemic Index) : BEEBZDMBEMD LA & o TH 2 5NLIRHT, HELEVIT EMBEMZ ZEHIT 52 L 2R,

TN aA—=A%100& L THEHEIILTND



EXTY - T8 HICBI AEITEIE L EOEE (D—EHRE BRI 67

Ahmad, Monisha 1999 The Salt Trade . Rupushu’s Annual
Trek to Tso Kar. In Beek, Martijn von, Kristoffer Brix
Bertelsen & Poul Pedersen (eds.) LADAKH . Cul-
ture, History, and Development between Himalaya
and Karakoram. Alden Sterling Publishers, New Del-
hi, pp.32-48

Bing, Su 2000 Y chromosome haplotypes reveal prehistori-
cal migrations to the Himalayas. Hum Genet 107 .
582-590

Cooper, A. ]., Sharp, S. J., Lentjes, M. A., Luben, R. N.,
Khaw, K. T., Wareham, N. J., Forouhi, N. G. 2012 A
prospective study of the association between quantity
and variety of fruit and vegetable intake and incident
type 2 diabetes. Diabetes Care. 35(6) : 1293-1300

Foster-Powell, K., SHA, Holt, Brand-Miller, J. C. 2002
International table of glycemic index and glycemic
load values Am J Clin Nutr 76 (1) January : 5-56

Gersovitz, M., Madden, J. P., Smciklas-Wright, H. 1978
Validity of the 24-hrdietary recall and seven—-day re-
cord for group comparisons. J Am Diet Assoc. 73 . 48~
55

Jina, Prem Singh 1996 (Reprinted 2009) LADAKH . Land
and People. Indus Publishing Company, New Delhi

Kant, A. K., Schatzkin, A., Ziegler, R. G. 1995 Dietary
diversity and subsequent cause-specific mortality in
the NHANES I Epidemiologic Follow-up Study. JAm
Coll Nutr. 14 : 233-238

Kimura, Y., Wada, T., Ishine, M. et al. 2009 Food diversity
is closely associated with activities of daily living,
depression, and quality of life in community-dwelling
elderly people. J Am Geriatr Soc. 57 . 922-924

Kimura, Y., Okumiya, K., Sakamoto, R. et al. 2009 Compre-
hensive geriatric assessment of elderly highlanders in
Qinghai, China IV . comparison of food diversity and
its relation to health of Han and Tibetan elderly. Geri-
atr Gerontol Int. 9 . 359-365

Kimura, Y., Wada, T., Okumiya, K. et al. 2012 Eating alone

among community-dwelling Japanese elderly
—association with depression and food diversity.
J Nutr Health Aging. 16(8) : 728-731

Madden, J. P., Goodman, S. J., Guthrie, H. A. 1976 Validity
of the 24-hr recall analysis of data obtained from
elderly subjects. J Am Diet Assoc. 68 . 143-147

Maeseneer, J. E., Roberts, R., Demarzo, M. et al. 2012
Tackling NCDs : a different approach is needed.
Lancet. 379 . 1860-1861.

Morley, J. E. 2001 Decreased food intake with aging.
J Gerontol A Biol Sci Med Sci 56 . 81-88

Nelson, M., Bingham, S. A. Assessment of food consump-
tion and nutrient intake. 1997 In . Margetts, B. M.,
Nelson, M. (eds.) Design Concepts in Nutritional
Epidemiology, (2nd ed.) Oxford University Press,
New York.

Okumiya, K., Ishine, M., Wada, T., Fujisawa, M., Otsuka,
K., Matsubayashi, K. 2007 Lifestyle changes after
OGTT improve glucose intolerance in community
dwelling elderly people after one year. J Am Geriatr
Soc 55 © 767-769

Rizvi, Janet 1983 (Third edition 2012) Ladakh | Cross-
roads of High Asia. Oxford University Press, New
Delhi

Rizvi, Janet 1999 (Paperbacks 2001, Fifth impression
2010) Trans-Himalayan Caravans | Marchant
Princes and Peasant Traders in Ladakh. Oxford
University Press, New Delhi

The Committee of Japan Diabetes Society 2010 Report of
the Committee on the classification and diagnostic cri-
teria of diabetes mellitus. J Jpn Diabetes Soc 53(6) :
450-467

Willett, W. 1998 Nutritional Epidemiology. Oxford
University Press

“District Census 2011” Retrieved 2011-09-30 http://www.
census2011.co.in/district.php

(20144£11 H21 H % #)



