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Table 1. Number of Subjects Investigated in 1990—- and 1999-Study.

Males Females
1990 1999 1990 1999
20-29 years 66 (28.0) 26 (17.6) 88 (28.6) 45  (17.3)
30-39 54 (22.9) 21 (14.2) 65 (21.1) 40 (15.3)
40-49 28 (11.9) 17 (11.5) 67 (21.8) 41  (15.7)
50-59 57 (24.2) 27 (18.2) 49  (15.9) 57 (21.8)
60-69 26 (11.0) 34 (23.0) 26 (8.4 52 (19.9)
- 70 or over 5 (2.0 23 (15.5) 13 (4.2) 26 (10.0)
total 236 (100) 148  (100) 308 (100) 261 (100)

2.2 F &
WD, FEORE LR CHETR-REMT > 2. TTIRFELTNLOT
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MG BER, WHEERNITHEMREL, RIATAALEDITHENER Lz,
Ef% 1 — 2:EMELUNICCRCRE > 7 — Il 2Rt L 2.

2.2.3.4 2 #
FIEIOHFLE EF—ZWEZHWT, XX=I)LO h) TN KREEEFNEER N
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Table 2. Profiles of Subjects Investigated in 1990- and 1999-Study.

Males Females

1990 (n=236) 1999 (n=148) 1990 (n=308) 1999 (n=261)
Age (years) 40415 50+ 18%%* 41415 49+10%**
Height (cm) 163.7£5.7 162.9+6.2 151.3+5.7 151.545.9
Weight (kg) 57.249.1 61.8+10.6%*x* 50.3£9.1 55.0410.4%x%
Body Mass Index (kg/m) 21.343.1 23.3+3.0%%* 22.0+3.4 23.914.2% %%
% Fat (%) 15.045.5 18.045.0%** 23.17.1 25.0+5.9%%%
Systolic Bood Pressure (mmHg) 125421 134428 %%% 118420 123 £23%%*
Diastolic Bood Pressure (mmHg) 78416 8o+ 14*** 72414 80 11%**
Heart Rate (beats/min) 76+13 74+11 : 80+11 76+ 11%%*
Estimated Salt Intake (g/day) 12.9+3.7 14.1+4.3%%* 12.3+3.5 12.743.7
Estimated K Intake (g/day) 1.940.4 2.0+0.5% 19404 1.840.4

#p<0.05, ¥¥p<0.01, ¥*¥¥p<0.001 (vs.1990)

Table 3. Clinical Data of Subjects Investigated in Both Years.

Males (n=81) Females (n=168)

1990 1999 1990 1999
Age (years) 46+14 56+ 14%%* 43+13 53+ 14%*x*
Weight (kg) 57.9+9.2 63.7+11.3%%* 50.7+8.5 56.1+10.8%**
Body Mass Index (kg/m) 21.84+3.1 23.013.8%%x% 22.3+3.2 _ 24.6+4.3%**
% Fat (%) 15.7£5.6 18.745.2%%* 23.3+6.4 25.4+6.0%%*
Systolic Blood Pressure (mmHg) 128420 138427 %% 118+19 127+ 24
Diastolic Blood Pressure (mmHg) 80+14 89+ 14%** 73+13 81 11x*x
Heart Rate (beats/min) 72411 75+12% 79+11 75+ 11%%*
Estimated UNa (mEq/day) 214+62 228+ 68 213+62 220+ 66
Estimated UK (mEq/day) 485+124 49.4+10.7 47.9+10.4 46.0+£9.3
Total Protein (g/dl) 7.7+0.5 7.7£0.5 7.8+0.4 7.610.4%**
Albumin (g/d)) 44+0.2 44+0.3 44+0.2 4.3+£0.3%%%
BUN (mg/dl) 13.0+£3.5 12.7+£4.0 12,2435 11.9+3.2
Creatinine (mg/dl) 0.99+0.17 1.16+0.23%** 0.73+0.11 0.89+0.11%**
Uric Acid (mg/dl) 6.5+1.2 6.0+ 1. 1%%* 4.6+0.9 4,3+1.0%*
Serum Na (mEq/1) 140.7£1.7 140.0£2.7* 140.4+1.7 140.6%2.7
Serum K (mBa/) 4.0+0.3 4.3+£0.4%%* 40404 4.2+0.4%%*
Serum Ca (mg/d)) 9.4+0.4 9.3+0.46 9.4+0.4 9.3+0.4
Serum Mg (mg/dl) 2.23+0.31 2.14£0.30%** 2.11+0.31 1.994+0.35%**
Serum Fe (mg/dl) 94.5+31.4 100.1+37.2 74.7+£31.5 83.8+32.8%%
TIBC (g/d)) 335.1+39.4 337.3+46.5 354.14+54.0 346.0£56.1*
Total Cholesterol (mg/dl) 164.5+31.7 185.34+36.4%** 165.8+33.9 190.2+33.0%**
HDL - Cholesterol (mg/dl) 43.9+8.8 43.3+11.7 48.4+10.5 49.5+11.2
Triglycerides (mg/dl) 116.0£51.0 124.9+80.7 100.0+38.5 86.9£40.0%**
GOT(U/1) 35.2+33.9 33.3+18.0 28.0+11.9 28.2123.0
GPT(IU/ 1) 27.0+18.1 39.7+£25.8%** 22.4+14.2 30.5£25.9%**
y-GTP(U/1) 32.7+43.1 71.2495.1%x* 15.5+£12.9 369445 3% %%
Fasting Blood Sugar (mg/d) 88.2+12.2 93.5+21.5 87.6+12.7 89.9+16.4%
Serum Insulin (¢ U/ml) 7.33+3.35 11.81+17.56 8.00+4.42 11.17+15.87*

#p<0.05, **p<0.01, ***p<0.001, by paired t-test (vs.1990)
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3.1 JEEBX MRS

EEIZBLEBFEHYTA6ke BLO 4.7keg®ML THD, EEHHEHE CHTHE
TEHRERBBTERICHEMEIZEMOERZR LA (Table 2) . F—WRET
H10EMTELZETNETN 5.8 kg BLU 5.6 kg ML (Table 3).
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Figure 1. Body mass index in 1990- and 1999-study by age-group
and sex. Values are expressed as mean+3SD.
*p< 0.05, ***p< 0.001 (vs. 1990).
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Figure 2. Percent (%) fat by age—group and sex.
*p< 0.05, **p< 0.01, ***p< 0.001 (vs. 1990).
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BMI, %Fat i, Table 2, 3 BXLUFig. 1, 2 IZRTLIIZ, WITILH19904EL D
19994 THEIZ EHARITHEIML Tz, FHERTINMED 8 BRI TH o 72DT
FERPER AN L72AY, KICRT L DIZ1999FE TR L B ARITEMT 2 HEMI
Ebhblaholz.

BRABHZEBIE (MAP) 3EBHEITIIERET, ELHLEEOALLIZZDEM
FEDDIz o7z (19904F : BB186, 7181 ; 19994F: B72, 1103 ). MRFMRETH
% &, 19904E L19994E TIIB L E B EHFEROETDTN2.7THTH o2, Bk
T39.3+9.1 vs. 36.6+6.0 ml/kg/min (p=0.005), HTIE34.1+54vs. 314+
6.1ml/kg/min (p< 0.001) TH O, BLWITNHI199MENERITEKMEEZ L. F
BRI A D &, Bzl b20i%, 0BRTARICKMEZRLZA, 4050 559
BRETOBLZTIRVWTNOEN RN TZ.

3.2 REFHIME

3.2.1 AFEMEWMOAE

HBEFLBWMBIIEHREFTTHD E, Table4IZRT LD, 19904FICLL T
19994E TIIIF EAETARTTHEMERL, IR TRIF—EIE, ZAEL
&, f5hE, BV EOBRBIIELMEFLTYAE., LM, TRILF—HEK
g xI)L¥—H, Ca BEREIZIIEN N>,

AE DR, BmEEREREZTable 512 L7z, 19904E1Z L U T19994F 13K,
DA, REOBBRENELLEHDOL, NHEPCVWHHEOEMMNRD SN/, W4
DT ERMDEZEER LTS, FERSLRSCICERENOBIEITZI99F TE
HENCEAD LTS EBbiz.

Table 4. Daily Nutrient Intakes and Nutritional Ratio in 1990— and 1999-

Study by Sex.
Males Females
1990 1999 1990 1999

No. of Subjects 237 144 299 259
Total Energy (kcal) 2470 +900 1840 £790% ** 21804720 1670 £580%**
Energy/BW (kcal/kg) 44.4+17.2 30.6£14.1%%* 44.2+16.1 30.54£11.3%*x%
Energy Composition

Protein (%) 12.3+£2.0 12.0+1.8 11.9+1.8 12.2+1.9

Fat (%) 20.0£8.1 21.8+£12.7 22.94+9.9 23.8+14.6

Carbohydrate (%) 67.7+12.2 66.2+11.8 65.2+11.7 64.0+11.5
Protein (g) 75.8+29.9 55.2+28.2%*x* 65.2+24.3 50.8+£21.3%**
Protein/BW (g/kg) 1.36+0.57 0.90+£0.46%** 1.32+0.54 0.9240.38%**

Animal-Protein Ratio (%) 26.4+11.6 30.0+14.4%* 25.2410.7 30.1+12.8%%*
Fat (g) 54.5+28.1 42,2427, 7%%% 54.4+25.2 41.8426.0%**

Animal-Fat Ratio(%) 67.7+48.9 60.9+44.5 74.1+50.2 59.9 +£39.8%**
Fiber (g) 6.9+3.7 5.8+3.3%% 6.4+3.0 5.4+2.9%%%
Calcium (mg) 315+182 297+166 275+130 265+153
Cereal-Energy Ratio (%) 69.7+11.4 68.4+14.8 70.3+10.4 68.2+14.9

*%p<().01, ***p<0.001 (vs.1990)
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Table 5. Food Group Intakes in 1990- and 1999-Study by Sex.

Males Females

g/day 1990 (n=237) 1999 (n=144) 1990 (n=299) 1999 (n=259)
Rice 339+154 255+ 216%%* 308 +£146 2134 189%**
Bread 248+174 451 4+ 259*** 220+142 391 +£210%**
Noodle 85+88 16+£121%%* 73+71 20+£213%%x*
Potato 45+38 5067 35443 52 T1***
Sugar 0.1+£2.0 0.6£3.9 0+0.9 0.1£1.1
Oil and Fat 3.0+2.7 8+2.8%%* 2.9+3.3 6+2.9%%*
Green Vegetable 70+39 6580 61437 62173
Other Vegetable 13+50 21+23 14+50 11+13
Meat 42424 294 27%*% 37+22 27+ 26%**
Fish - - - -
Egg 13+28 5+15%*x* 8420 6+31
Milk 32+116 33+94 22457 6+31
Alcohol 181+403 107+318 21+113 5+28%
Beverage 362455 271+315% 2734340 239+346
Salt Tea 767 £766 772+821 970+801 905 + 855

*p<0.05, **p<0.01, ***p<0.001 (vs.1990)

MIRIF-—BEE, EEEEYZ00EAVIEBEBREZEmERR, HEHIZ
Fig. 3 BLU Fig. 4 KR L. WINOER S 19994 THRE DB MEMNRD 5
NZHEHLLTRTUHR TR F—EBRENEMLZ L3RS, fFicBis
HHEEEHOBIEIZIMENDIWERICH 7z,

AELEERE (g/BW) ©BLEBHI9904EIT L L TI999FEN W T N O 8
THHEERICBEWEZRLZ (Figure 4) .
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3500 - Males Females B 1999
*
% 9% %*
3000 A * # *®
# %
% * " %
~ 2500 H ¥ it o 4 »
© t # ® W%
] & % ¥*
N 2000 #
)
(S}
& 1500 -
>
b
o 1000 4
c
=
500 -
0_._
j (o] (o] (=] ()] (o] 2 N D N (2] (=1} Age
™~ m <t w0 [te] o~ m <t [Te] 0
& N & N
O o 0o 0o o o o @] © o o o o o
|3 N o o o I~ = P T T s BN 7= S

Figure 3. Total energy intakes of by age-group and sex.
#%p< 0,01, ***p< (0.001 (vs. 1990).
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Figure 4. Protein intake by age-group and sex.
*p< 0.05, ***p<0.001 (vs. 1990).

3.2. 2 HEAEBRE

Table 5 IZRT L DI, BREOVHEREIIELZEBI0ERTEDLLRN ST,
LU, fEEBERANCHAS &, Fig. 5187 XD I1219994E TII505% LA LD B L0 TH
HEMITEL, BEVWALXDOEBRENED L TNWBEZENSGHOFHETHHENERS
7=.

[ 1990
Males Females B 1999
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2
o
=~

Figure 5. Intake of Tibetan tea (salt tea) by age—-group and sex.
*p< 0.05, ***p<(.001 (vs. 1990).
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3.3 EZFRHE

3.3.1 IffE BROHRA

Table 2, Fig. 6 IZ5RT K DIT, 19904E L D 19994 TH BRI IE M E, HERY
MEDNWTNSHBL LS ERFL TV, L LAY SEHERINICKRNTZE, X
WA RV 705 R D W F N OER S BHETIIENE L, 20EARLIETIDL A
1999 TMERARICEMEZR L2 (Fig. 6) . #REMMERINWTNOFER OB
EDHI990FEL D I9FETHRICHEME/ZITEEOMEMZR L (Fig. 6) .
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Figure 6. Systolic and diastolic blood pressureby age—-group and sex.
*p< 0.05, **p< (.01, ***p<0.001 (vs. 1990).
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3.3.2 BEBXTHYTLAEBRE

Fig. 7R LD, BEO#EAEBIER S CICKEIER, 19904E(12.9+
3.7g/H ;: 1.9+0.5g/H) X D199METHEICE L, 14.2+4.3g/H (241+73 mEq
/R) 725N 2.0+0.5g/H (51.6+12.2 mmEa/RH) THorz. ULHLLRETIIEN
72<19904E S IFIFR LU TH -7z (12.3+3.5 vs. 12.7+3.7¢/H, 1.9£0.4 vs. 1.8
+0.4g/H). ERPICHFHT 2 &, AHEEREIII0RABETOS, KEREILI0
B ECOBABUEBLOT0BULOLZHEOATHEEENRD BN, 1999FTHRIZ
EZmoTz.
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Figure 7. 24-h urinary Na and K excretion by age-group and sex.
*p< 0.05, **p<0.01 (vs. 1990).
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Figure 8. Serum total cholesterol concentration by age-group and sex.
*p< 0.05, **p< 0.01, ***p<0.001 (vs. 1990).
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Summéry

The purpose of this 10-year follow-up,study is to investigate the Tibetan
people living at Jawalakhel Refugee Camp, which is located about 6 km south
from the center of Kathmandu, and to compare their physical condition in
1999 with that in 1990. A total of 148 males and 261 females, aged 20 to 85
years, participated in the present (99-) study. To compare the 99-study with
the one carried out in 1990 (90-study), similar methods were used. The
results are summarized as follows : (1) The weight, body mass index (BMI)
and %-fat in both males and females were significantly greater than those in
the 90-study. (2) The maximal oxygen uptake (VO,max) was significantly
lower in both sexes. (3) The average intake of energy was 1,840 kcal/day in
males and 1,670 kcal/day in females, both of which were significantly lower.
(4) The estimated average daily salt and potassium intake for both sexes was
about 13-14 g and 1.9-2.0 g, respectively, which was almost identical with -
that of the 90-study. (5) The average systolic (SBP) and diastolic blood
pressure (DBP) was approximately 9-5 mmHg and 8 mmHg higher in both
sexes than in the 90-study. (6) The average serum cholesterol was 179 mg/dl
in males and 182 mg/dl in females, both of which were significantly higher
than in the initial study. Significant differences of body composition such as
BMI and %-fat, VO,max, nutrient intakes and so on between the 90- and the
99-study may account for the significant SBP and DBP elevation in males and
females in the present study, even when due regard is taken of the different
age distributions of the two studies. As in the 90-study, the salt intake seems
not to have elevated BP in the 99-study.
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