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%1 CAVIEZIMET 2ERE & ZDHIRESE
UBT (n=111)
RE EHE B SE(B) 2{E P T9xH 95% (=28 X [8]
0 -11.9798 | 6.032 1.986_ | 0.04702
Age 0.0804_| 0.063 1.267 | 0.20521
TR (51,%0) 11147 | 0543 2052 | 004016 | 3.049 1.051 ~ 8.840
BMI -0.0703 | 0.076 0.929 | 0.35267
Syst BP 00545 | 0014 4006 | 0.00006 | 1.313 1.149 ~ 1.501
HDSR (2) —0.1179 | 0.057 2085 | 003708 | 0.790 0.633 ~ 0.986
TE10-1 0.0330 | 0.049 0.671 | 0.50199
Funct Reach 0.0072_| 0.039 0.185_ | 0.85307
TET (n=298)
RY EHE B SE(B) 2{E P T9x’H 95%1= R X 18]
0 -17.3958 | 3.838 4532 | 0.00001
Age (5) 0.1014_| 0035 2913 | 000358 | 1.661 1.180 ~ 2.336
PR -0.3545 | 0.305 1.162__| 0.24538
BMI -0.0310_| 0.036 0.856 | 0.39194 ~
Syst BP FEfi (5) | 0.0558 | 0.008 7.002__| 0.00000 | 1.302 1.233 ~ 1.429
HDSR -0.0334 | 0031 1.077__| 0.28158 ~
IR % (5) 00687 | 0034 1.996 | 004599 | 1.410 1.006 ~ 1.975
1382k (5) 00214 | 0012 1.776 | 007581 | 1.113 0.989 ~ 1.253
Leh (n=96) 96
RY EHE B SE(B) 2{& P T9x’H 95%f= FE X 18]
0 -8.7230 | 4.337 2.011 | 0.04430
Age (5) 01083 | 0046 2359 | 001832 | 1.719 1.096 ~ 2.695
R (B1,%0) -1.3945 | _0.664 2100 | 003574 | 0.248 0.068 ~ 0.911
BMI (2.0) 0.1463 | 0.070 2094 | 003625 | 1.340 1.019 ~ 1.762
TE10-1 (2.0) -0.2107 | _0.107 1975 | 0.04824 | 0.656 0.432 ~ 0.997
Diast BP 32fu (5) | 0.0507 | 0.023 2218 | 0.02659 | 1.288 1.030 ~ 1612
Heart Rate 3707 (5) | —0.0196 | 0.017 1.128 | 0.25949
Up & Go (2.0) -0.2619 | 0.125 2096 | 003607 | 0592 0.363 ~ 0.967
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Japanese Ladakhi Statistics
Variables
n Mean SD Max Min n Mean SD Max Min t-value | p—value
Age 33085 | 480 | 1252 | 16 | 98 | 1376 | 514 | 1482 | 13 89 | -9.910 |<0.00001
Body Length | 32950 162.7 8.77 124 196 933 156.0 8.89 103 197 22.937 |<0.00001
Body Weight | 28847 | 620 | 1223 | 229 | 1337 | 933 | 556 | 1054 | 30 | 100 | 15795 |<0.00001
BMI 28852 23.0 3.44 10 55.6 933 228 3.85 1417 | 51.84 1.757 N.S.
Fasting Glucosq 17565 | 916 | 1922 | 47 | 568 | 666 | 825 | 1041 | 46 | 142 | 12.197 |<000001
SystBP__| 32962 | 1245 | 1645 | 82 | 241 | 1352 | 1294 | 2263 | 84 | 259 |-10.490 [<0.00001
Diast BP 32962 75.5 11.48 44 148 1352 80.7 13.32 40 153 |-16.134 (<0.00001
CAVimean | 33070 | 7.70 | 104 | 401 | 1527 | 1376 | 804 | 148 | 450 | 1560 | 11.671_|<0.00001
CAVI max 33070 7.88 1.09 4.1 18.5 1376 8.44 1.75 4.6 20.1 -18.237 [<0.00001
Comparison of CAVI max .
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#R3 FHp - MRS, FHEFOBEFAEREE L. 74 v 7ERD CAVI max DfE
(CAVI OfEld 7+ 2 BIRIERORAEE )

CAVI max (Female)

Group of Japanese Ladakhi Statistics

Age(yean) | Mean SD n Mean SD t-value | p-value

<24 325 6.37 0.62 27 6.80 0.89 -3.324 <0.001
25-29 564 6.76 0.62 37 7.03 0.88 -2.457 <0.05
30-34 1037 6.96 0.67 46 7.18 0.60 -2.300 <0.05
35-39 1409 7.13 0.64 72 7.27 0.73 -1.776 N.S.

40-44 1424 7.36 0.66 108 7.50 0.89 -2.055 <0.05
45-49 1496 7.62 0.70 102 7.87 1.24 -3.287 <0.005

50-54 1992 | 7.95 0.71 110 8.22 1.28 -3.581 <0.0005
55-59 1935 | 8.22 0.77 71 8.31 1.09 -0.961 N.S.
60-64 810 8.56 0.80 82 8.86 1.37 -3.044 <0.005
65-69 353 8.98 0.94 60 9.64 1.46 -4.603 | <0.00005

70-74 158 9.30 0.98 52 10.07 1.64 -4.117 | <0.0001
75-719 179 9.59 1.27 35 10.70 2.34 -4.031 <0.0001
>80 163 10.19 1.49 13 11.56 2.51 -3.001 <0.005

CAVI max (Male)
Age Group Japanese Ladakhi Statistics
(year) n Mean SD n Mean SD t-value | p-value

<24 279 6.30 0.67 11 7.18 0.74 -4.272 | <0.00005
25-29 859 6.79 0.67 27 7.40 0.82 -4.586 | <0.00005
30-34 1644 | 7.08 0.69 29 7.41 0.83 -2.559 <0.05

35-39 1656 | 7.34 0.69 45 7.50 1.11 -1.434 N.S.
40-44 1433 7.60 0.72 73 7.95 0.68 -4.1 <0.00005
45-49 1457 | 7.87 0.76 59 8.09 0.92 -2.269 <0.05
50-54 1544 | 821 0.82 60 8.17 1.24 0.44 N.S.
55-59 2057 | 8.56 0.88 59 8.66 1.21 -0.877 N.S.
60-64 1263 | 895 0.85 61 9.06 1.92 -0.857 N.S.

65-69 594 9.31 1.07 50 9.65 1.67 -2.003 <0.05
70-74 273 9.57 1.07 40 10.38 2.30 -3.707 | <0.0005
75-79 196 10.24 1.14 23 11.08 3.04 -2.629 <0.01
>80 11 10.59 1.72 24 10.84 2.33 -0.608 N.S.

R4 FW - MRS, THEFORBRAELBE L. 55 v 7{ERD CAVI mean DfE
(CAVI DfEldZA 2 BIRIEF OIS EE HA)
CAVI mean (Female)

Group of Japanese Lsadakhi Statistics
Age (vear) n Mean SD n Mean SD t-value | p-value
<24 325 6.18 0.57 27 6.61 0.80 -3.636 | <0.0005
25-29 564 6.56 0.57 37 6.78 0.83 -2.189 <0.05
30-34 1037 6.77 0.61 46 6.98 0.56 -2.235 <0.05
35-39 1409 6.96 0.59 72 6.99 0.61 -0.501 N.S.
40-44 1424 7.18 0.61 108 117 0.67 0.187 N.S.
45-49 1496 7.45 0.66 102 7.55 1.12 -1.401 N.S.
50-54 1992 1.8 0.67 110 7.83 0.99 —0.746 N.S.
55-59 1935 8.05 0.72 il 7.94 0.97 1.294 N.S.
60-64 810 8.39 0.77 82 8.44 1.10 —0.505 N.S.
65-69 353 8.77 0.86 60 9.20 1.27 -3.334 | <0.001
70-74 158 9.10 0.87 52 9.46 1.38 -2.205 <0.05
75-79 179 9.40 1.22 35 9.81 1.70 -1.695 N.S.
>80 163 9.94 1.37 13 10.58 1.85 -1.569 N.S.
CAVI mean (Male)
Group of Japanese Ladakhi Statistics
Age (vear) [ Mean | SD | n | Mean | SD | t-value | p-value
<24 279 6.14 0.63 11 6.96 0.79 -4.258 | <0.00005
25-29 859 6.62 0.64 27 711 0.80 -3.881 <0.0005
30-34 1644 6.92 0.64 29 7.19 0.75 —2.244 <0.05
35-39 1656 7.18 0.65 45 7.19 0.92 -0.142 N.S.
40-44 1433 7.44 0.67 73 7.66 0.60 -2.821 <0.005
45-49 1457 7.69 0.70 59 7.69 0.79 0.044 N.S.
50-54 1544 8.04 0.76 60 7.78 1.09 2.582 <0.01
55-59 2057 8.38 0.83 59 8.31 1.09 0.655 N.S.
60-64 1263 8.76 0.79 61 8.56 1.51 1.784 N.S.
65-69 594 9.09 0.90 50 9.22 1.45 -0.94 N.S.
70-74 273 9.33 0.90 40 9.81 1.96 -2.6 <0.01
75-79 196 9.95 1.05 23 10.38 2.26 -1.571 N.S.
>80 111 10.25 1.53 24 10.06 1.88 0518 N.S.
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RTEBY. SpO, & CAVI & ORI, B
Rond., LBV TOAR, il LA ZEORsHE
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ZOMEMESMEMICKEEFELTBY, HO
MEPWEZREL TV EDHERIN TS, 22
TR TR, fEOTVT) Z2I2X ), T
EIARAE L 2 Wil @i & L CRIsE s 7z, CAVI
i (727 FEF. Bu) ZHWTHAEL,

5 % v 7 (Ladakh) X4 ¥ Ficdb#h (ki 33
~ 35, HRET6 ~ 79 ML) ICMBEL. MO
e~ IXIREILDY T IV ANMRICITE TN
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x5 F#E - MAIIC, FHAEFOAFAERK LA, 54 v 7EROIVREIME (SBP) Of

SBP (Female)
Group of Japanese Ladakhi Statistics
Age (year) n Mean SD n Mean SD t-value | p-value
<24 325 | 107.19 11.63 25 112.52 18.59 -2.097 <0.05
25-29 564 | 108.58 10.57 37 111.16 12.98 -1.417 N.S.
30-34 1037 | 110.68 11.48 44 112.52 11.10 -1.047 N.S.

35-39 1409 | 113.41 13.39 71 116.70 | 16.47 -1.997 <0.05
40-44 1424 | 115.21 15.61 108 | 119.67 | 14.42 -2.874 <0.005
45-49 1496 | 119.83 | 17.31 100 | 123.14 | 18.92 -1.843 N.S.
50-54 1992 | 123.81 18.84 108 | 125.58 | 16.84 -0.958 N.S.
55-59 1935 | 125.22 | 21.20 71 125.61 18.37 -0.153 N.S.
60-64 810 | 126.57 | 24.02 82 | 132.76 | 20.69 -2.248 <0.05
65-69 353 | 125.52 | 28.40 60 | 137.72 | 19.60 -3.197 <0.005

70-74 158 | 130.51 23.05 51 14049 | 25.17 -2.629 <0.01
75-719 182 | 145.03 | 23.79 33 149.79 | 29.54 -1.017 N.S.
>80 171 | 152.19 | 24.10 13 166.23 | 2631 -2.013 <0.05

SBP (Male)

Age Group Japanese Ladakhi Statistics
(year) n Mean SD n Mean SD t-value | p-value
<24 279 | 120.27 | 10.78 9 120.78 13.80 -2.097 <0.05
25-29 859 | 119.80 11.27 25 123.20 13.39 -1.417 N.S.
30-34 1644 | 121.29 12.17 29 121.76 | 21.12 -1.047 N.S.
35-39 1656 | 122.75 | 14.22 43 125.74 | 14.73 -1.997 <0.05

40-44 1433 | 124.23 | 15.27 72 | 127.89 | 15.86 -2.874 <0.005
45-49 1457 | 126.11 15.10 58 | 130.07 | 19.15 -1.843 N.S.
50-54 1544 | 128.01 18.44 59 | 13437 | 23.03 -0.958 N.S.
55-59 2057 | 131.38 | 19.48 58 | 135.17 | 17.75 -0.153 N.S.
60-64 1263 | 13249 | 18.33 61 139.25 | 25.15 -2.248 <0.05
65-69 594 | 134.06 | 21.74 49 | 136.67 | 20.51 -3.197 <0.005
70-74 273 | 136.88 | 18.14 39 | 15533 | 30.80 -2.629 <0.01
75-79 199 | 141.34 | 18.58 23 | 14522 | 32.28 -1.017 N.S.
>80 112 | 14545 | 21.52 24 | 14396 | 34.93 -2.013 <0.05

x6 Fis - MHIC, THEFOERAELEL . 54y 7EROERSIE (DBP) Off

DBP (Female)
Group of Age Japanese Ladakhi Statistics
(year) n Mean SD n Mean SD t-value | p-value
<24 325 62.86 8.31 25 65.84 10.47 -1.696 N.S.
25-29 564 | 64.54 8.07 37 | 67.76 9.45 -2.507 <0.05
30-34 1037 | 65.64 8.58 44 70.00 8.25 -3.306 <0.001
35-39 1409 | 67.15 9.34 71 73.65 9.64 -5.710 | <0.00001
40-44 1424 | 68.85 10.86 108 | 74.59 9.10 -5.355 | <0.00001
45-49 1496 | 71.66 11.60 100 | 76.60 13.23 | -4.083 | <0.0001
50-54 1992 | 73.75 12.20 108 | 77.53 9.34 -3.169 <0.005
55-59 1935 | 74.78 13.50 71 80.20 12.06 -3.334 <0.001
60-64 810 75.03 14.31 82 80.46 10.94 -3.340 <0.001
65-69 353 | 73.95 16.58 60 | 82.98 16.22 | -3.914 | <0.0005
70-74 158 76.61 13.25 51 85.80 17.94 -3.930 <0.0005
75-719 182 81.10 12.61 33 87.36 12.91 -2.617 <0.01
>80 171 82.92 10.63 13 92.85 16.49 -3.105 <0.005
DBP (Male)
Age Group Japanese Ladakhi Statistics
(year) n Mean SD n Mean SD t-value | p-value
<24 279 | 6797 7.65 9 79.67 7.98 -1.696 <0.10
25-29 859 | 69.46 8.50 25 | 77.04 1193 | -2.325 <0.05
30-34 1644 | 72.14 9.36 29 77.52 13.52 -3.306 <0.001
35-39 1656 | 75.13 10.71 43 82.70 10.74 -5.710 | <0.00001
40-44 1433 | 77.57 11.57 72 84.67 11.28 -5.355 | <0.00001
45-49 1457 | 79.72 11.16 58 84.66 12.84 -4.083 <0.0001
50-54 1544 | 81.32 12.56 59 87.63 12.88 -3.169 <0.005
55-59 2057 | 82.56 12.35 58 88.98 10.92 -3.334 <0.001
60-64 1263 | 81.97 11.57 61 88.08 12.93 -3.340 <0.001
65-69 594 81.70 13.07 48 83.48 12.75 -3.914 <0.0005
70-74 273 81.80 11.06 40 90.53 13.14 -3.930 <0.0005
75-79 199 80.85 9.83 23 84.39 9.79 -2.617 <0.01
>80 112 81.26 10.74 24 84.96 12.20 -3.105 <0.005




CAVI mean
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CAVI =11.48 - 0.03870 Sp0O2

CAVImean

60 65 70 75 80 85 90 95 100
r=-0.1349 (n=1321) $p0?2
P<0.000001

5 Ladakh £R® SpO, & CAVI NOERIRAER
SpO, HEVHIEEFERIZFE, CAVI PEETH 3,

Bt
g
=
S
81 8
7 7
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54 51
460 65 70 7'5 80 85 90 95 100 460 65 70 7I5 80 85 90 95 100
Spoz SDOZ
r=-0.0516 (n=452) r=-0.1822 (n=770)
p<0.2737 (N.S.) P<0.0000005

6 Ladakh {XRNDEEEFD Sp0, & CAVI DAEEEERICASh b BLE
SpO, & CAVI EDEBE(IE, BHICIZRVWESHhT., *TOAEEII S,
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CAVI

HEDEDIRE :

0.049 vs. 0.063 (p=0.05)

B n=267)

“CAVI=0.049 Age +5.32”
L% (n=446)
“CAVI=0.063 Age +4.57”

A 01N 9 0O @
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Age

X7 FiEMEOES (CAVI) OHEEICHS5NBMHE
EsIC &S %5 CAVI LR DOAECIE. SBi44° 0049, %4 0.063 T, XIETHEILERE

ICKEL,

FDORPHEER 3000m & B 2 5 1IHE - 5 F i T
HHERICIE 4000m &2 B F % ¥ ¥ ¥ EEDIED o
TWh, FRY FOWAFANMEBRETEAL V5
2. FOXH FrAA =% Fseh
LIS, MT28Ep L, ERIET 5y 7 i smAfE L
THAFHLTWS, AO20 /0O TH 5, HhF*E
TICKIZEETH S25, BREIIAR L GERME
KEZH 80mm TFY — D 1/8) . & b od THikk
L7-RMET, WEFL W, LFKET20EET
ETLHMEOWMPTH L5, Fidbmwv, —Jh,
FIEHZELDHL 30CTIZH &2 bA5, BAEDOIME
EPKEL, WMEEH ZAADRE LV, 1 HOHR
WCENOADHDLESDR TV,

LT L — (Leh) 134555 3524m o 5 12 fir
L. KD DDEAERM T TIE R, T
KERM D 2o BARDE KA TIER L, B
KRR ZFN LR EEZIT->TW 2T &
MIEHIT CoOEEZ %o T b, CHE EMET
Hbo

MR DO KRBEET 5y 2B THHH. H
5% DHERDA AT L8 %. #1%DERAF)
AMEERML TS, AHIXT 5y 7fEROH
WABICECEBELTBY) . WTNORKIZHAA
WhdHb, —FhoLiidb— NI - ef%
He 2B ONTEY ., Fht - b3k
% SHET %o

Ty 7 DEIEFRy NEBEDRTBY, Z

DO KEETOEEAHDPAFETH D, ZD7:
D IFAE 7R AE 2SI C & v BSIAIE. 2o THd
—FERHA L AN T W25, 4 ¥ N3k
ek, B —R—EilE %> Twb,
FHIZ, FVE -BHEIL— - F T, - 54
AR EDV—ET, N —FKE2 D> XD % LITHK
Lo HOI V2574 (FxA4) dblFEhs, 7o
O —FE R R EETOL o MR (Fx ) A
RENBDL T I — I VEEBIFIE V.,

Loy . X LRI TH B 720, [FRIE
557 DR - I - AP 2 & OB L G
DOBEEAZFLIENTETVR Y, E5I12, &
WTHBH720, SpO, 1F 90% Kiili T, FH L ig
PO EMFEEZRELTVD, ZOWEED 1 D&
L CL s < 0D £ v It 35 (Hb)
X 16g/dl Z 2 2EHb MIEZE L TWB I &
EAL Z oI R O WG BR A B IR T B
%o fEMESFE LT, IRINC X 255, Aok
B X BTN TBY, WEERICEBE
WEZIT A, TSRV,

SO HadEE RN R ICEIL T 5720
2, mITERIE. BEICH: B0 R BRSO
MEAA L. (ol 2 SR AT H I % 5 L
T&7e Thbb, WHKEALMPL L, b o
Hb g% FRT DL LB, o DEHELZE
PO T &, FMEERSE LR B Lk
FHENSL A, B-HENT V2R SEEL, )
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IR 32 25 B R0 A2 S 25 25 U O Rk % i
T2, 7o& ZTHBRNMEIKREL RS %
DRI AR LT b,

AR oI T I & 3524m O B HIC AL E S 5
Leh DRGZH RO ILEIZ L D |, Leh £ D SpO, 7%
Bz &, IEMIEDSE W2 & RIS # < .
SEAAZAE D) — B OB OB RS KE N LAt
Hw7zashi, ADLEREE LCHA L. Up &
GoT A MEXRT U7 A MCIZ, HEFEAEDA
AR ED BN D> 7205, —J7. Functional Reach
(FR) 1% Leh (ERAMS TH - 720 FRABEBEMA
D72 N L7z, Kohs SR RERD 2 2 713,
Leh fERTHEL KL THIZH L 45% /N TH -
72 (9.0 vs. 16.4, p < 0.0001) o FRPIRFFT Bt
10 B3, 60 B FMA VTN b Leh fE R Tt
FAERBINTH 5720 HEATEID OB RGE
BFE T, ZLALOEKINFEREDIRTYIC, KRR
MOBGABEEINTBY, 75 v 7 ERICHLZ
ENEMTFRHOR I, BAEEOTEEL
TWbEHEREIN L, BT RICBIZE S s,
NS OFBABEREDK T IIX, R4 R ER DS
LTWwaEEREND, West ¥ &, 4000m D &
BT A2 ICEHRRE WSS W2 & SR OK
TadbZ L, FHRESLTIEIIOKT 255D 5
NBHZLaRR, TOF L LT, kK
RIBIETH Y. 2O I 7 A
RIZEWEORBENELLZE, Y FTAD
BREPHEINDL I EE2ENL 2. T DK,
Hayashi & "9 (XN BOS SUBC P300 0 B I
MIEET LT &, Titus 5 7135 v b THEEAR
MM 5 2 & 2B L. "I BIT 550
BREDETICHEG 35 —HTHAH ) LML TV
5d DD, FHHETIZBIT LK% (hypobaric
hypoxia) 7%, FAAIMEREZ R ET 2. P ICHT
LRI T 0 TIE RV,

X5 02005 FEOME TR, 75 v 7 s
K394 (74.77%). T WIS R 323 % (80.7 %)
DT, CAVI I ZMHIEH 4. 949 & 10.01m/sec
THY., Mt LoFEEIRO SN o721,
MR RACE R U, I - 955
MEDOVTN S 25 L %H T IRl E &,
FHER & IZZ 2D, 6082 ETH - T nim
LEBITELA BB EERELTWS (K4) ¥,
Zhw 2, BIREALE I RITERO TRV E T

WML TW, 70U E2 A5 L L 22#HE T,
CAVI W EME IS A RO LN o 72l &

LT, 4513 BRE~NOBLETHTHEI L
R L7, Tbb, WENIET A R,
ik LWEBRBEO R TR L, — A ORI RIZH A
PERERE . ENRDICEIET 57200 BEE TSR
T HILICLY, WIRIZEZ TS, fl
A BPMKEEE  (hypobaric hypoxia) BR¥E Tl
RIEAPFETEEY AT L. AR I R Wi B IR % i
L. BIERHSIMEZE 7253 19, 2 05
RETUAME — MG — W MU - il s i e S 8 S e 12
MEJS Ly @IS 57210, MALERENEZ AT 5
NO A Z TS Al & LT, M5FP 2 TD NO
RIS 5 WL ODDYE R BEET Z S L
TWh, eNOS ORI TAERY 2 NOS3 #BInT%
WO BZENTH D, T, MBEPGHIEMN 24T
LRTIALARRVEVORAEZIIET 2L L
T Ty IVFT vy VEBEERY . TIVFA
F O YRS 5 CYPHB2 MiZT 2. 5
W d. endotherin-1 (ET-1) 5T 2 5L,
ENLRRMUARZ D Z EI2X D, BILERN
EIEZ BT 5 TEBE L CEEEN->TEE
I 5,

SR OMETIE. CAVI i, FHER (H
AN) KL, BIERTEREICKTH - 72
CAVI DX G B A, HAT (513,366, %«
11,845 %) 12, Ladakh T (% 561, %z 815 #l) 12
ZLAWML22Z 212X, EfEEoRE)s,
WA CE 20 LB END, T4bb,
ET O MEE R B IS B W, HIsERIEENAR Y
IR L TIEWE 00, ZOMSOREITIZR
R B Z D) b MBI 2 EE % 1
JEIC L D 2 WG B ASTTHE L. F 72, U
WHE & JERIE X Wb 25H . SRl o
FCh. £S5 6 IR T D UG L A A
AR - BAEO S  OMEITET, £ L CHRRINILE
FHLE S B P - BEEOIZE A LD
BEC, EPMERSTFHERICH LEEE R L 72,
OB EZTC, FHERD B O S A
TLHEL T % ISR S5 o BB O I,
HHWIE, LDL — 2 L A5 10— )LD EfiiR° HDL
— VAT u— VO T O, SR
TEDOIHITHEL TV LINIE. SHBOMETDH
B05, MEOWS TGPk - R THROENT:
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BETH 2D, 2D 2., BITEROMEFATEICE
LCid. BIRTE Lo AR %2 IS % 7200, #Y)
TEZLTHEN%, BRNADPLETHLI LR
LTwb,
LEKORE (LEXO SVI+HRVS) A%, Leh £
RTAHBITK (29.0vs.24.7mm,p < 0.05) THo
720 DIERKOBEEN Leh (ERTHEICKTH - 72
CEOTHRICH, FHMROERDEE LT &
2Ehb,
TSN, B EL IO L
T 20 RFROTIEE T L. FRT 5012,
CAVIDAMTHHZ LR L TWD, fEsk, M5
O S FHEIR - KRB IRE 2 W E 5 L1 &
DEHIIE N T & 2o AL DAETIX, BT, H
HPER . i 28 i a B e U il @ik
ELT. baPWVAER LER LTS, LAL.
C OWEM baPWV 1, PERDOWE I L., 15
SNZEHIMEDZE L KE L, FMEMICKE
ARG T AL ZEMEmEN. SN TWD,
ZOWFFETH W7z CAVI i, (Ol — 2 & T OB
WHETH O . OB — LRSI O BRI 5 0%
Ha, BHNICHALEZFHIETH 5, % 72,
baPWV IV SN 2R B - TR OEHE
% 30mmHg \ZHE T 5 2 &I X . ARG
o —#EOF L WA RIEE SEHM L T
bo TORF. CAVIMHEIE. FHEIIR — KBEBHIR
DNRN LoD TEML L 72 S5 BER
B - FRIESIC BT B CAVI OF R s &
N5,

75Ul LomEkE et g L Lz, 320 i
Ko7 4 — v FRFREZBRESP S, SHEOI AT
A v 7 WA % H T CAVI O gt K- ol
WERATz, ZOKTE, UM - P
JE - RABERE (HDS-R) DMK TS, T 0TI -
SRR I E - PRURERAS, Leh Tl &Mk - &l -
BMI - IRNEERT O 545 - 3747 oo 3 3R ) Il £ = 46 -
O HE R SNz, BERANA Y 1V
DFENZE T, MEOW X %2 PEd 5 ER PR
%hHZ EEREHRLTWS, Leh TiE. WAk
WALOERNT- & LCmih sz, —F, £En
VAT A v 7 MYRFNT & 1E BN, SpO, AV il
BERIZE, CAVIZEHTH S I LPBIES I
7ens, TNEBLHNIHET S &, Sp0, & CAVI
EoBE, BHICEREShY (M6k)., i

WCoABlZEIN: (M64). T/, BEIZE
CAVI I B L Rl Tdh - 7225, 4Efhi & CAVI &
OBEMEFOAE S . HED 0.049 12 L,
A30.063 2R L. ZOHMOKE 13, LHETH
FIEERICKRTH o7 (7)o DX IZTAT
KEIROIMLAE O X (stiffness parameter, f) % X
Mg % $5HE, "CAVITIZB G- § 2 HIHD 1o & LT,
VAL S N7z ZDORFIEH S 2 TlE BV 2s,
COMBOIERBEICH L, Ky R
Functional Reach 28 Tl TH %5 Z & . Kohs
SRR R a7 pHE L LT &, SpO, A
W Z DR (Whd, ZomHIZIEE
Wal) LhbETERTL L. KE - BIIIH,
HE. Mg - FRE Wi b B LaaE;
FrEIRN - BRI H 572 ENEFDO1IINTH
LEHEEIND, TF v 7 TRFTARLERDOE L
VTR BIRIERR A IR 2 R 2 L
WKEhfEohTni, ZhzFe LTHLET0
WEMETH O . BERIRE R W 72 & ORI
BT MRS EHVEHEIND, HEEH T
HERED, WHICRIIEAE L o722 LB KRE
LENTHA 9. 72, 147E8H 15 H, 4 F
VAFE T ROMTELEBIT, F5 Y 7 TO
IR TH o 72 1 FESRHIPEIL S NI, 13
ZRKHH, IROBEEZHR L. SHEICO D>
TWw7z &3 uE, R - HEICHE S RO KT.
B DLW - FHARR O IR E AN, 1
HWTHorz LML IND, DIMERFILDOIEIE =
T 5121 BIREEMRARRE & 12,
ADL % QOL. ¥9 >, FRAtkaE. L &mBREE,
HRBREi % &, A RN ZRAIICFHI L.
WAL 728D & D #lA  (Glocal, i.e., global and
local, Comprehensive Assessment) 2Sh¥ETH 5 2
LZRLTWS,

FETHUS AT 2 HEROME DM S 2, il
WCHEETIHARADZRERRT L 212X,
CAVI DRI EFR A Miad L7z, M o S % 5
flisA3EfEE LT, M2 HLAHMTER LTS
72 baPWV Il BE 2L X T, CAVIIZ, MEDH
FISGBEIN W EPH LI ENT, MED
XL, BT - FERTPHROBNIIBETH 5,
ZNO 2. GHOEFFENIEICIB T, 5T
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BB VIEED1DOTHL EEZ 5N D, —T,
R b DAL, A EERPERBEEMIIKE L
TSN 5 LIMERFLDOTREZ TR 5121,
CAVI ZHul & L7z [fRMAE & & 12, ADL #fE
RFAAIRERE. ANEEESCERBEEN 2 E AR A I
FHE L. MICHI L 72 LR E RO L L v
D & D #lA (Glocal Comprehensive Assessment,
GCA) PRLHETH %,

(REG . PR 20 4 R A M ERIRBE 2T 98T 7
TPz 2 b 34PR NOEERRIL L BHTRE—3 K
[FHSCA | 2B B RSB - A RS - SO LY
o (FRYzr b)) —=F— HEHEAN) L LTHE
i & AR RO —H (RERONEEEL)
TH5bo)
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Summary

Impaired Cognitive Function and Increased Aortic Stiffness,
Estimated by Cardio-Ankle Vascular Index, in Ladakh, at an Altitude of
3250 to 4647 m, Compared with Japanese Town

Kuniaki Otsuka’, Tsering Norboo”, Takahiro Kawasaki’, Motonao Ishikawa",
Kozo Matsubayashi3), Kiyohito Okumiya4)

1) Department of Medicine, Tokyo Women's Medical University, Medical Center East, Tokyo
2) Ladakh Institute of Prevention, Leh, Ladakh
3) Center for Southeast Asian Studies, Kyoto University, Kyoto
4) Research Institute for Humanity and Nature, Kyoto

This investigation was particularly focused on chronoecology in Ladakh, to study circulation as a physiological
system at high altitude, as a comparison with the chronoecological study in several Japanese towns. Aortic stiffness
of cardio-ankle vascular index (CAVI) was measured using a VaSera instrument (Fukuda Denshi, Tokyo) in 25,211
Japanese (13,366 men and 11,845 women) and in 1,336 Ladakhis (561 men and 815 women), living at an altitude
of 3250 to 4647 m.

Effects of high altitude on neuro-cardiovascular function were studied by glocal (i.e., global and local)
comprehensive assessment, including the Kohs block design test, the Up & Go, the Functional Reach and the
Button tests, in Japanese T-town (80.7 years, 97 men and 227 women), in Japanese U-town (79.9 years, 47 men and
70 women), and in Leh, Ladakh (74.7 years, 19 men and 21 women) at an altitude of 3250 m. Residents in the high-
altitude community of Leh had a poorer cognitive function, estimated by the Kohs block design test (9.0 vs. 16.4
points, p<0.0001) and poorer ADL functions (Functional Reach: 18.1 cm vs. 25.7 cm, p<0.0001). Time estimation
of 10-sec was shorter at high altitude (8.5 vs. 16.4 sec, p<0.0001). A higher voltage of the QRS complex (SV1+RVS)
was observed in the ECG of Leh residents (29.0 vs. 24.7 mm, p<0.05).

Japanese and Ladakhi subjects, investigated CAVI, were classified into 13 age-groups every 5-year from under
25-year to over 80-year. CAVI values increased along with age in both Ladakhi and Japanese people. Highland
people showed a higher CAVI values than the lowland people, and high-altitude Ladakhi people showed higher
systolic and diastolic BP values than Japanese people at low-altitude, most of the 13 age-groups both in men and
women.

In conclusion, people living at high altitude have a higher risk of cardiovascular disease than low-altitude peers.
To determine how these indices are associated with maintained cognitive function deserves further study by the
longitudinal follow-up of these communities in terms of longevity and aging in relation to their neuro-cardio-
pulmonary function. Our data indicate the need for a more comprehensive cardiovascular assessment for a better
diagnosis and a more fruitful treatment. Longitudinal observations of effects of socio-ecologic factors on the

cardiovascular system should help prevent strokes and other cardiovascular events, especially at high-altitude.
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