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Correlations of systolic blood pressure with uric acid,

blood lipid and blood glucose
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Abstract: Objective To analyze the correlations of systolic blood pressure (SBP) with uric acid, blood lipid and blood
glucose in adults, so as to provide the evidence for blood pressure management and early prevention of cardiovascular
diseases. Methods Based on the China Health and Nutrition Survey, data of participants in 2004 and 2009 was collect-
ed, including demographic characteristics, blood pressure, uric acid, blood lipid and blood glucose. Participants with SBP
<140 mmHg both in 2004 and 2009 were divided into the continuously normal group, participants with SBP=
140 mmHg in 2004 and <140 mmHg in 2009 were divided into the reduced group, participants with SBP<140 mmHg
in 2004 and =140 mmHg in 2009 were divided into the elevated group, and participants with SBP=140 mmHg both in
2004 and 2009 were divided into the continuously high group. Multivariable logistic regression model was used to ana-
lyze the correlations of SBP with uric acid, blood lipid and blood glucose. Results A total of 5 086 subjects were in-
cluded in this study with a mean age of (48.0+7.2) years, including 2 374 males (46.67%) and 2 712 women (53.33%).
The median (interquartile range) of SBP was 117.00 (13.33) mmHg in the continuously normal group, 146.67 (15.33)
mmHg in the reduced group, 122.67 (12.00) mmHg in the elevated group and 150.67 (18.66) mmHg in the continuous-

ly high group. Multivariable logistic regression analysis showed that compared with the continuously normal group, the re-
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duced group was correlated with abnormal fasting blood glucose (OR=1.383, 95%CI: 1.008-1.896); the elevated group
was correlated with abnormal uric acid (OR=1.495, 95%CI: 1.195-1.869), abnormal low density lipoprotein cholesterol
(OR=1.226, 95%CI: 1.030-1.460), abnormal triglyceride (OR=1.446, 95%CI: 1.203-1.739) and abnormal total cholesterol

(OR=1.261,

95%CI: 1.057-1.504); the continuously high group was correlated with abnormal uric acid (OR=1.603,

95%CI: 1.188-2.164), abnormal triglyceride (OR=1.619, 95%CI: 1.253-2.093) and abnormal fasting blood glucose (OR=
1.565, 95%CI: 1.166-2.100), adjusting for confounding factors (gender, age, marital status, etc.). Conclusion The in-

crease of SBP in adults were correlated with uric acid, blood lipid and blood glucose.
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2.2 RF) SBP 4K 4 AEFn A ALFSAT 5 At LILAR
FRELIE A . FRARAL . T A2 24 SBP
i) M (Qn) 43514 117.00 (13.33), 146.67 (15.33) .
122.67 (12.00) F1 150.67 (18.66) mmHg. A[7] SBP
b ARIE . BMLL BSORARAL . SCIRFREE . SBP.
DBP. WZAH RV A e, ZRBA %R L
(P<0.05), W# 1. 2 %ILL UA. HDL-C, LDL-C,
TG. TC 1 FPG A AL H, SBP /04l kb H A, 4F
W FIPE A AR B AT I 22500, AR B, S5EF
LEIEH AL, FRAR UA. TG, TC FI FPG /KF
W (¥ P<0.05); FHsdl. Frsifmm dbk Fibis s
A HUAE{ESL, HDL-C AKFRAE (3 P<0.05). UL
*®2,

® 1 A SBP AMFFEXRILLFRHLE [n (%) ]
Table 1 Comparison of baseline characteristics of subjects in systolic blood pressure groups [n (%)]
EE| RSP FreL iR 4 FEAR P Rl e 2 X1H PIH
P 13.904 0.003
% 2 374 (46.67) 1 726 (45.22) 151 (52.98) 335 (49.93) 162 (51.76)
/8 2 712 (53.33) 2 091 (54.78) 134 (47.02) 336 (50.07) 151 (48.24)
WY 642.498  <0.001
18 ~ 2 077 (40.84) 1 868 (48.94) 46 (16.14) 132 (19.67) 31 (9.90)
45~ 2 406 (47.30) 1 671 (43.78) 161 (56.49) 397 (59.17) 177 (56.55)
=65 603 (11.86) 278 (7.28) 78 (27.37) 142 (21.16) 105 (33.55)
BMI/ (kg/m*) © 171.043  <0.001
<24 3 242 (63.74) 2 641 (69.19) 131 (45.96) 361 (53.80) 145 (46.33)
24~ 1 412 (27.76) 983 (25.75) 111 (38.95) 229 (34.13) 109 (34.82)
=28 371 (7.30) 193 (5.06) 43 (15.09) 81 (12.07) 59 (18.85)
IR ALY 123.072  <0.001
ES i 248 (4.88) 221 (5.79) 9 (3.16) 17 (2.53) 3 (0.96)
A 4 485 (88.18) 3 416 (89.49) 240 (84.21) 580 (86.44) 270 (86.26)
B 45 (0.88) 33 (0.87) 5 (1.75) 7 (1.04) 0 (0)
TE1H 275 (5.41) 143 (3.75) 31 (10.88) 65 (9.69) 40 (12.78)
) 6 (0.12) 4 (0.10) 0 (0 2 (0.30) 0 (0)
ALY 178.999  <0.001
RZHH 1 099 (21.61) 685 (17.95) 96 (33.68) 190 (28.32) 131 (41.85)
I 1 312 (25.80) 970 (25.41) 83 (29.12) 183 (27.27) 78 (24.92)
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*& 1 (42) Table 1 (continued)
i H JEEEIN FFELE R A 2] AN T R 4 Xa PAE
wirh 1 610 (31.65) 1 304 (34.16) 61 (21.40) 191 (28.46) 59 (18.85)
[HANIG R A= 915 (17.99) 751 (19.68) 37 (12.98) 93 (13.86) 37 (11.82)
KERE 137 (2.69) 107 (2.80) 8 (2.82) 14 (2.09) 8 (2.56)
ST B 2.498 0.476
i 4 666 (91.74) 3 555 (93.13) 259 (90.88) 624 (93.00) 294 (93.93)
2 346 (6.80) 262 (6.87) 26 (9.12) 47 (7.00) 19 (6.07)
WA 10.674 0.014
& 3 473 (68.29) 2 696 (70.63) 193 (67.72) 443 (66.02) 201 (64.22)
2 1 448 (28.47) 1121 (29.37) 92 (32.28) 228 (33.98) 112 (35.78)
AR 26.757  <0.001
i 4 662 (91.66) 3550 (93.00) 248 (87.12) 600 (89.42) 276 (88.18)
= 411 (8.08) 267 (7.00) 37 (12.98) 71 (10.58) 37 (11.82)
DBP/mmHg 1221509  <0.001
<80 2 675 (52.60) 2 306 (60.41) 31 (10.88) 299 (45.56) 39 (12.46)
80 ~ 1 705 (33.52) 1 260 (33.01) 92 (32.28) 261 (38.90) 92 (29.39)
=90 706 (13.88) 251 (6.58) 162 (55.84) 111 (16.54) 182 (58.15)
SBP/mmHg 5285934  <0.001
<130 3 810 (74.91) 3 354 (87.87) 0 (0 456 (67.96) 0 (0)
130 ~ 678 (13.33) 463 (12.13) 0 (0 215 (32.04) 0 (0
=140 598 (11.76) 0 (0) 285 (100.00) 0 (0) 313 (100.00)
T PFORETEBR A .
F 2 Al SBP AMFFRIT L AR R ILEE (& (95%CT) ]
Table 2 Comparison of biochemical indicators of subjects in systolic blood pressure groups [x (95%Cl)]
S| et w4l FAAIG L Trmd Rl 2
UA/ (mol/L) 301.480 (298.478 ~304.482) 317.094 (306.204 ~327.984) ¥ 330.449 (323.302~337.596) ¥ 338.915 (328.4~349.429) ©
HDL-C/ (mmol/L) 1467  (1.453~1.481) 1422 (1.371~1.473) 1406 (1.373~1.439) © 1398 (1.349 ~1.447) ©
LDL-C/ (mmol/L.) 2986  (2.955~3.017) 3071 (2.958~3.183) 3.075  (3.001 ~3.149) 3.069 (2.960 ~3.178)
TG/ (mmol/L) 1.550  (1.505~1.595) 1.867 (1.703~2.031) © 1.980  (1.872~2.087) © 2.002 (1.843~2.160) @
TC/ (mmol/L) 4842 (4.811~4.874) 5.027 (4.913~5.140) © 5063 (4.988~5.137) © 5.047 (4.937~5.157) ©
FPG/ (mmol/L) 5319 (5.274~5.365) 5793 (5.627~5.959) © 5566 (5458 ~5.675) © 5.695 (5.536~5.855) ©

TE: VRN SHREIE R AL P<0.05,

2.3 SBP 5 UA. ffig. fmisK-FogEHE
AP UA, HDL-C. LDL-C. TG. TC I FPG

AR (0=1E%, 1=5%), LI SBP 434k 48
T, MRS AERY . BMIL SRR . SCIRRRE

AR . RS IR B, 1T 2 & logistic [l
8T, @R BN, SHRSIEFAML, BIEAS
FPG FH SIS R Amds VA & .
LDL-C 5% . TG 5% . TC W ARG 1127 0k
Bsimma s UA 3% . TG 54 . FPC SHIF1ESE

Rk, Ik 3.
3 it it

ABFFEHET CHNS 825387 T 5 086 A 2004
AR 2000 AETEA VR, S5 A BAAE A SBP 5
UA. IMAE . MUBEE PR ARG T2 e . AR &
Bi2% SBP W TIEH(ES FPG HH A %; SBP JHim
UA. LDL-C. TG. TC % %; SBP f4imKF-5
UA. TG. FPG FH A%,
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#& 3 SBP 5 UA, Ml§. MBEEERAZINE logistic FIIHMTEEH [OR {H (95%CD)

Table 3 Multivariable logistic regression analysis of the correlations of systolic blood pressure with unic acid, blood lipid

and blood glucose [OR (95%CI )|

=] SBP 434 ES ki) TR
R 1 HRHY 2 T 3
UA i 1.426 (1.034~1.967) © 1.335 (0.959 ~ 1.859) 1.050 (0.748 ~ 1.474) 1.053 (0.749 ~ 1.481)
Tl 1.828 (1.485~2.250) 1.758 (1.411~2.189) © 1.490 (1.192~1.863) © 1.495 (1.195~1.869) °
R s U 2203 (1.675~2.899) 2.085 (1.560~2.787) © 1.581 (1.174~2.130) © 1.603 (1.188~2.164)
HDL-C  [&fR4 0.944 (0.720 ~1.237) 1.165 (0.829 ~ 1.639) 0.864 (0.608 ~1.227) 0.867 (0.609 ~ 1.233)
Fredd 0.820 (0.684 ~0.981) 1.477 (1.186~1.840) ©  1.215 (0.970 ~ 1.523) 1217 (0.971 ~1.524)
TR s 0.769 (0.599 ~0.986) 1.495 (1.095~2.041) @ 1.067 (0.771 ~1.478) 1.070 (0.773 ~1.482)
LDL-C  F&fR4 1576 (1.152~2.157) ¥ 1.279 (0.997 ~ 1.640) 1.133 (0.880 ~ 1.459) 1.148 (0.890 ~ 1.481)
Fred 1.611 (1.299 ~1.999) 1.330 (1.119~1.580) © 1.219 (1.024~1.451) © 1.226 (1.030~1.460)
FRE A e 1.740 (1.299 ~2.330) ¥ 1.130 (0.888 ~ 1.438) 0.974 (0.763 ~ 1.245) 0.992 (0.775 ~1.270)
TG i 1.363 (1.059 ~1.756) © 1.413 (1.091~1.831) 1.049 (0.801 ~1.375) 1.051 (0.801 ~1.380)
Frie 1.687 (1.423~2.001) @ 1.752 (1.469 ~2.090) @ 1.446 (1.203 ~1.739) @ 1.446 (1.203~1.739) ©
R e 2.094 (1.658 ~2.644) @ 2212 (1.735~2.821) ¥ 1.610 (1.245~2.081) © 1.619 (1.253~2.093) ©
TC i 1.568 (1.228~2.004) @ 1.280 (0.994 ~ 1.648) 1.104 (0.854 ~1.427) 1.107 (0.857 ~ 1.432)
Fhedl 1.669 (1.413~1.971) @ 1.398 (1.176 ~1.661) © 1.261 (1.057~1.504) © 1.261 (1.057~1.504) ©
TS s 1.634 (1.294~2.063) @ 1.255 (0.984 ~ 1.600) 1.054 (0.822~1.352) 1.066 (0.831~1.367)
FPG i 2.228 (1.657~2.995) @ 1.865 (1.376~2.526) ¥  1.404 (1.026~1.921) ¥ 1383 (1.008 ~ 1.896) ©
T 1.797 (1.445~2233) © 1.545 (1.233~1.936) © 1.260 (1.000 ~ 1.588) 1.246 (0.989 ~ 1.570)
FFS I 4 2.732 (2.084~3.580) 2201 (1.657~2.925) @  1.587 (1.183~2.130) ¥ 1.565 (1.166~2.100) ©

TE: YRR GRFSIE R AL P<0.05; B 1 JRARAEESRIPER s AR 2 (AR 1 BLAL [ BMI; AR 3 7EASN 2 Jhl AR IS IR AL . SCIbRR

JE . W PR RIS B

BETERTSE AL, iR E H Yy 25% &I R IR

R, T g PR AR o LR RSB R 2 30% s

ZS

AN Ho A BB B AT R R LR SOG4, B K
AP 5 —d8 s, FFRHURH B ) T30 F-BL

W N, SBP Fhmdl . FrEihmAAAE UA S5
ATREVE NI N SR H LAY 1.495 17 1.603 1, 2
/v SBP = AT BEIG hiRE R AR R ILE A AURS: 1 o
JER BB NERB k2 i Ei R L, dEim Bl B,
FLIRAE RSN s FLRR s IR IR IR R HEWE, 2
PRI IRIRIG BE , B985 K i R BR INUAE

SBP Ft 55 5 i B 58 AU A7 G . ABFSE o,
SBP FHE4HA7AE LDL-C, TG 1 TC 54 1 nl gt/
T MFFEEIE W AR 1.226 fi5 . 1.446 £5F1 1.261 £i%;
SBP FRLL i A7 7E TG S AT REVE M RrLEIE # 4
) 1.619 f5. ZEWFIRSE 1 ifF9E WoR, BlEEE IR,
B IMAR MR . BIEAE " R HGE, TC.
TG. LDL-C Sl EAE R IEASE, 1 BALA 4 " fiff
kI HDL-C 5 i e 2 Ay A6 . Ao its
Fe N HLAE P e o 10 ) B s B 28 . R I A N Bz 20
L. S5 2K FERE AT BURUR JAFHL ] e 2 R 305
I s I 5 M RE 5 A R R T, 4

SBP FhE 5 FPG ¥ A K, AWK SBP %
RALAFAE FPG S5 B n] BEME M FRE2 IE W 41 hy 1.383
i, TSR EAFAE FPG S0 ] REME M54 1E W
YL 1.565 £, Fhoro a0 XA A HE & i A
PEAT AR 0 R 40T, 2 IR IUARE 5 1 %) PR 6 2R
SRR, R 5 2 T I T g s R e AR
IS B IR MM =2 [ B PSR 3 — 2 A
RN Rt — PRIk

AHIFEA R CHNS s 128 v i/ D i PR IR ILAE
IR 5 AH OGP S 25 L5 8., R AEHERR 2004 4%
JAARTEAAE UA SRR RNIILIE S8 FREA, nIfEsiy
i SBP 28k 5 UA . MUAEZ M FIICHE, Hhah, #EE|
2009 AERAEREA PG 1/3 RS 2004 4504 i
KIAMFFE, FEOGE BB 40T e B ik
MPERAHE, IR R, et H R M 5
AR R U G 5 B AN AT G B 25 57 G2
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