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[ Abstract] Objective

Population Living in Tibet

To explore the possible interaction between overweight/obesity and dyslipidemia and to
provide some evidence for the interaction of the risk of hypertension with overweight/obesity and dyslipidemia.
Methods By using multi-stage stratified cluster random sampling method, the subjects of the study were randomly
selected from Naqu city, Shannan city, and Ali prefecture, Tibet. A total of 4047 Tibetans with complete data were
included. Investigators obtained relevant information on the subjects through questionnaire surveys, measured their
height, body mass index, and blood pressure, and collected fasting venous blood samples. The multivariate logistic
regression model was used to analyze the independent effects of overweight/obesity and dyslipidemia and hypertension.
Stratified analysis and an additive interaction model were used to evaluate the effect of two-factor interaction on the risk
of hypertension. Results  The overall prevalence of hypertension, overweight/obesity, and dyslipidemia among Tibetans
living in Tibet was 29.3%, 46.2%, and 40.9%, respectively. Overweight/obesity (odds ratio [OR]=2.151) and dyslipidemia
(OR=1.240) were risk factors of hypertension. Evaluation results of the effect of additive interaction showed significant
additive interaction of overweight/obesity and dyslipidemia on hypertension (P=0.028), with the synergy index (SI) being
1.318. Conclusion Overweight/obesity and dyslipidemia are risk factors for having hypertension and there is an
additive interaction between dyslipidemia and overweight/obesity.
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Table 1 Baseline data of the survey respondents

- " o
Variable Total/case or X+ § No E)S;e;;r)lswn/case (A);:Sr ();:lsl ) Xz/ t P
Sex 13.947 0.001
Men 1688 1140 (67.5) 548 (32.5)
Women 2359 1721 (73) 615 (27)
Agelyr. 43.01+14.329 39.38+13.013 51.76+13.561 -26.737 <0.001
Type of residence 0.933 0.818
Cities and towns 237 170 (71.7) 67 (28.3)
Rural area 2133 1515 (71.0) 618 (29.0)
Pasturing area 1437 1012 (70.4) 425 (29.6)
Farming and stockbreeding areas 240 164 (68.3) 76 (31.7)
Highest education achieved 66.642 <0.001
Illiterate 2857 1935 (67.7) 922 (32.3)
Primary school 586 423 (72.2) 163 (27.8)
Junior middle school 231 192 (83.1) 39 (16.9)
Senior middle school 104 92 (88.5) 12 (11.5)
Vocational high school/technical school 37 27 (73) 10 (27)
Junior college 126 97 (77) 29 (23)
Bachelor degree or above 106 95 (89.6) 11(10.4)
Employment status 25.915 <0.001
Employed 1458 1076 (73.8) 382 (26.2)
Retired 125 84 (67.2) 41 (32.8)
Full-time equivalence 165 135 (81.8) 30 (18.2)
Unemployed 98 62 (63.3) 36 (36.7)
Farmers/herdsmen 2201 1504 (68.3) 697 (31.7)
Marital status 63.373 <0.001
Never married 523 428 (81.8) 95 (18.2)
Married 3418 2370 (69.3) 1048 (30.7)
Widowhood 43 33(76.7) 10 (23.3)
Divorced 52 20 (38.5) 32 (61.5)
Other 11 10 (90.9) 1(9.1)
Annual gross income/CNY 1.848 0.870
<12000 1068 765 (71.6) 303 (28.4)
12000-19999 1409 983 (69.8) 426 (30.2)
20000-59999 1343 952 (70.9) 391 (29.1)
60000-99 999 93 66 (71) 27 (29)
100000-200000 80 59 (73.8) 21(26.3)
>200000 54 36 (66.7) 18 (33.3)
Altitude 10.919 0.004
<4500 1483 1011 (68.2) 472 (31.8)
4500 1193 883 (74) 310 (26)
>4500 1371 967 (70.5) 404 (29.5)
Low income 0.076 0.783
No 1152 818 (71) 334 (29)
Yes 2895 2043 (70.9) 852 (29.4)
Insurance 0.016 0.900
No 125 89 (71.2) 36 (28.8)
Yes 3922 2772 (70.7) 1150 (29.3)
Physical exercise 13.569 0.009
Almost never 2555 1772 (69.4) 783 (30.6)
<1 time/week 332 240 (72.3) 92(27.7)
1-2 times/week 230 183 (79.6) 47 (20.4)
3-5 times/week 155 118 (76.1) 37(23.9)
Almost daily 775 548 (70.7) 227 (29.3)
Smoking 20.107 <0.001
No smoking 402 293 (72.9) 109 (27.1)
Quit smoking 174 97 (55.7) 77 (44.3)
Smoking 3471 2471 (71.2) 1000 (28.8)
Drinking 8.795 0.012
No drinking 507 353 (69.6) 154 (30.4)
Quit drinking 157 95 (60.5) 62 (39.5)
Drinking 3383 2413 (71.3) 970 (28.7)
SBP/mmHg 122.51+20.724 113.99+11.456 143.08+23.464 40.744 <0.001
DBP/mmHg 80.53+13.417 74.76+8.459 94.45+12.942 48.171 <0.001
TC/(mmol/L) 5.54+2.121 5.41+1.849 5.86+2.635 5.493 <0.001
TG/(mmol/L) 1.08+0.770 1.01+0.715 1.25+0.864 8.601 <0.001
HDL-C/(mmol/L) 1.65+0.560 1.66+0.600 1.63+0.590 1.178 0.239
LDL-C/(mmol/L) 2.79+1.200 2.68+0.991 3.05+1.558 7.730 <0.001
Hcy/(pumol/L) 21.40+10.490 20.69+10.170 23.10+11.04 6.460 <0.001
Overweight/obesity 106.773 <0.001
No 2179 1748 (80.2) 431 (19.8)
Yes 1868 1113 (59.6) 755 (40.4)
HHcy 41.465 <0.001
No 946 744 (79.1) 197 (20.9)
Yes 3101 2117 (68.2) 989 (31.8)
Hyperglycemia 16.906 <0.001
No 3891 2773 (71.3) 1117 (28.7)
Yes 156 88 (56.1) 69 (43.9)
Dyslipidemia 44.243 <0.001
No 2391 1785 (74.7) 606 (25.3)
Yes 1656 1076 (65) 580 (35)

SBP: systolic blood pressure; DBP: diastolic blood pressure; TC: total cholesterol; TG: triglyceride; HDL-C: high-density lipoproteincholesterol; LDL-C: low-density
lipoproteincholesterol; HHcy: hyperhomocysteinemia. 1 mmHg=0.133 kPa.
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Table 2 Relationship between overweight/obesity and dyslipidemia and hypertension

Model 1 Model 2 Model 3
Variable
OR (95% CI) P OR (95% CI) P OR (95% CI) P

Overweight/obesity

No Ref Ref

Yes 2.751 (2.391, 3.165) <0.001 2.514 (2.165, 2.918) <0.001 2.151 (1.846, 2.506) <0.001
Dyslipidemia

No Ref Ref

Yes 1.588 (1.385, 1.820) <0.001 1.330 (1.145, 1.544) <0.001 1.240 (1.063, 1.447) <0.001

Model 1 was not adjusted; Model 2 was adjusted for traditional risk factors such as age, gender, smoking, alcohol consumption, HHcy, dyslipidemia and

hyperglycemia; Model was 3 fully adjusted for confounding factors such as age, gender, educational level, employment, marital status, altitude, smoking and

drinking.
®3 BE/MH OESEXNSLENBEMNZEER
Table 3 Interaction effect of overweight/obesity and dyslipidemia on hypertension
Model 1 Model 2
Variable 1 Variable 2
OR (95% CI) P OR (95% CI) P

Dyslipidemia Overweight/obesity
No No Ref Ref

Yes 1.8 (1.5,2.3) <0.001 1.6 (1.3, 2.0) <0.001
Yes No 3.2(2.6,3.9) <0.001 2.6 (2.1,3.2) <0.001

Yes 3.9(3.3,4.7) <0.001 3.9(2.3,3.6) <0.001
P 0.004 0.028
RERI 0.7 (0.140, 1.240)b
API 0.179 (0.036, 0.318)b
SI 1.318 (1.438, 2.571)b

Model 1 was not adjusted; Model 2 was fully adjusted for confounding factors, including age, sex, education, employment, marital status, altitude, smoking,

and drinking; " all came from additive interaction.
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