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{Abstract] Objective To discuss the risks of hypertension development with relation to the level
of lipid variables among populations who had normal blood pressure at baseline study. Methods In April
2000, under the support of project “prevention of metabolic syndrome and multi-metabolic disorders in
Jiangsu province”, a cohort study was performed to obtain the baseline data among 8685 persons from age
34 to 74. In June of 2006, a follow-up investigation was catried out among those who had been in the
study for 5 years after the baseline study started. 2603 persons who met the selection criteria and showed
normal blood pressure during baseline study, were recruited in this investigation. The interval from the
baseline to the follow-up studies was 6.38 years on average. Relationship between the risk of developing
hypertension and the baseline level of lipid variables were analyzed. Results Relations between
baseline lipid levels and the incidence of hypertension during the follow-up was discovered. In gender
and age adjusted model, the lipid variables were all associated with hypertension (trend test, P<<0.01).
In multivariable-adjusted model, HDL-C [aRR=0.71(95%CI: 0.61-0.99) ], non-HDL-C [aRR=1.28
(95%CI:1.14-1.83) ], TC/HDL-C ratio[ aRR=1.41(95%CI: 1.25-2.03) ] and TG [aRR=1.49(95%CI:
1.30-2.13) ] were again associated with hypertension (trend test, P<<0.05). Even the aRR was much
weakened after the baseline SBP, DBP were adjusted with Cox model, the significant relation of
hypertension to HDL-C, TC/HDL-C ratio and TG still existed. Excluding the two factors of obesity
(BMI=28) and diabetes which had been recognized in marked linking with hypertension, lipid variables
were still associated with hypertension. Conclusion Dyslipidemia might occur before being
hypertensive. Hypertension was associated with HDL-C, TC/HDL-C and TG or even exclusion of obesity,
diabetes and factors of smoking and drinking or baseline level of SBP, DBP were adjusted.
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AP He, %) 172) (&% MR P<
<65 149 15.4 124 9.0 16.4
65~74 473 40.1 36.4 38.1 36.9 0.05)].
75 ~ 84 31.3 38.0 440 475 380 T #
85~89 65 6.5 73 54 8.8
T 42 PR 805 % TC . LDL-C \HDL-C $#t A mmoV/L B FBR LA 38.6; 4 TG ¥4y mmol/L AARERERN, H

B R ER LA 88.6

MEABRGAEI P<0.05), X EHBE
&It  HDL-C.3E HDL-C . TC/HDL-C i HC.{E 1 TG AT
ERmEARKR(BERE P<0.05), H—LHE
BMIJ5, B8 T & MAEEE SHMAEX R M «RRIE,
H % Il /£ 5 HDL-C. TG, TC/HDL-C H.{H & aRR
HERAELITEE L,

# 3P M AR & E B4 5 547, HDL-C. TC/
HDL H.{8 . TG MIE HDL-C ¥ 5 & il B B A X,
i Cox ## %4 i % 348 SBP . DBP(F2) , Y45 T %
& BP J5 & MASE B 5& I E X R K oRREH B9
{% ,18 HDL-C.3E HDL-C . TC/HDL-C W16 . TG 5 &
MEIA BEAER R (BAERK P<0.05),

3. HEBRAT Rk M PR I I B K 5 7 o FE
A B 5T 5 5 AR Bk 8 2 (BMI>28) F B B 2

&M EE®HSEN
HDL-C.3E HDL-C. TC/HDL H {8 #1 TG 55 B 15 84 [H]
% T I R 2%, 248 SBP.DBP K FER B AR A X1 52
R REE X BLG , 7E HEBR RS R AL B B f5 X
MAZEAEOLEE, BELEEE=2ME
HDL-C.3E HDL-C. TC/HDL-C # TG & 5 4> 4 # %F
SR Hnt, A XS B S KRR N
SBP . DBP 7K ¥ &1l 43 S S48 1fit B #0187 1 FR B3R 5 &
B, BPfH R 2R 0 1l A B R{H R E HDL-C.3E HDL-C.
TC/HDL-C #I TG 5% , b1 18] & A= & i FE 5 KU
weE, Eit, mAE 3 AL7E B & LT 5T B A
7T,
20 142 704ER LK, L B HE M A& E 21
SEif RS AR K SERIFEEHX. AMRER5H
AR IE B9 TLIRBASI B 5T 45 AR EXT L ot



PHERATRFLE 200946 A 3055 68 ChinJ Epidemiol, June 2009, Vol.30, No.6 557
%2 RNEAEAE B2 H K IR &R A AR G R RRIE(95%C)]
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SR #£% SBP(mm Hg) #4k DBP(mm Hg)
<120(A\%:=10 796) 120 ~ 139(A4E=5993) <75(AEFE=10 449) 75 ~ 89(AE=6340)

TC (mg/dl)

<200 1.00 1.00 1.00 1.00

200 ~ 239 0.99(0.65 ~ 1.62) 0.96(0.60 ~ 1.66) 0.74(0.49 ~ 1.23) 0.94(0.58 ~ 1.63)

=240 1.10(0.72 ~ 1.85) 1.30(0.79 ~ 2.28) 0.96(0.63 ~ 1.57) 1.48(0.92 ~ 2.58)

BHRBPE 0.183 0.287 0.373 0.128
LDL-C(mg/dl)

<130 1.00 1.00 1.00 1.00

130~ 159 0.59(0.38 ~ 0.98) 1.14(0.71 ~ 1.97) 0.88(0.57 ~ 1.46) 1.21(0.76 ~ 2.07)

=160 1.29(0.85 ~ 2.12) 1.26(0.79 ~ 2.18) 0.93(0.61 ~ 1.53) 0.89(0.55 ~ 1.54)

BHRRPHE 0.296 0.021 0.792 0.201
HDL-C(mg/dl)

<40 1.00 1.00 1.00 1.00

40~ 59 0.54(0.36 ~ 0.89) 0.86(0.53 ~ 1.49) 0.78(0.51 ~ 1.28) 0.74(0.46 ~ 1.28)

=60 0.40(0.28 ~ 0.64) 0.59(0.37 ~ 1.00) 0.57(0.39 ~ 0.92) 0.54(0.34 ~ 0.91)

BHERR PE 0.007 0.004 0.006 0.002
TG(mg/dl)

<150 1.00 1.00 1.00 1.00

150 ~ 199 1.02(0.67 ~ 1.76) 0.82(0.51 ~ 1.42) 1.62(1.02 ~2.82) 1.46(0.91 ~2.53)

2200 1.51(0.94 ~ 2.61) 1.21(0.75 ~ 2.10) 1.56(1.00 ~ 2.70) 1.87(1.18 ~ 2.35)
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<160 1.00 1.00 1.00 1.00

160 ~ 189 0.42(0.28 ~ 0.69) 1.31(0.81 ~2.27) 0.98(0.66 ~ 1.60) 1.22(0.76 ~ 2.12)

=190 1.26(0.83 ~ 2.07) 1.56(1.03 ~ 2.70) 1.49(1.11 ~ 1.95) 1.59(1.00 ~ 2.75)

BERRPE 0.068 0.251 0.102 0.037
TC/HDL-C

<4.0 1.00 1.00 1.00 1.00

40~59 1.29(0.85 ~ 2.12) 1.20(0.74 ~ 2.08) 0.84(0.55 ~ 1.44) 1.37(0.85 ~ 2.37)

26.0 0.90(0.59 ~ 1.48) 1.67(1.04 ~ 2.88) 1.20(0.75 ~ 1.97) 1.62(1.01 ~ 2.79)

BERR P 0.241 0.003 0.194 0.017

E: aRR{E R VR SRR BB KT 60 3 T DAL R Ik st %



558 AR TR 2 2009 4E 6 H 5530 %% 639 Chin J Epidemiol, June 2009, Vol.30,No.6

IR 16 130 AOTEMITRIRY, LK
HDL-C.3E HDL-C . TC/HDL-C #B-5 4% &5 i &5 1L XL
KA % Xt 3 E AR BRI R B, 22 071 2 5
YR 14.1 £ DB A USRS HX
PIIB5E A 0T TG 158 Haffner %677 L b
ERO AT R B, B LR TG /K 4 Fl HDL-C 3
AR A B I PR B XS R, TSR TC 5
LDL-CH¥E BFEE X ;¥ 1039 4 & M EAFER
R ABERE TN T EFE R, TGKERBEE R
A R I FE A XU L ZE 3 i, 2238 BB RR R 2.40
(95%CI:1.28 ~ 4.49) , Skarfors Z:'8 3R 8 , X} 2322 &4
REBEMN I0ERTP, BENTGETCKEE
DBP /KR mAE B EHK R,

BRG] AR m AR EERLE | & B LE
BB O T 18 UL4H MU AE K 5 e TR R AR
5K sk i A, X 5 4F i3 3 K 51 42 SBP
HEAX. ORIMLEEMT mE &R, IR
RERIENRELNAEENLE R, EE
¥ TC Ak HDL-C ByXit g , AL T 94300k B A
Wb, SRR, R AR R 1 ZAEEATA
B & B 2K R B 48 B, 78R i 8
v e A Y o A L v T v I R O K R B
AR, OB H w5 RS A
BHB, AT BB FRIELAERIERE S
BIRETREARK R, @RIMAES MIBCHELLE
A REEEENRESAENZE /AT
&, BERARFMBEET T, ML L EAEY
e, EAARH,

HDL-C.TG FI il FE7E MS B2 Widr P 28 2
MS 44, {BR—ERTIEHEFRER , MS AL
W I X CVD B FIAE A RS kY, b MS 4
SR B I AN CVD X, X5 MS X CVD
RO B SR Skfals AE A R B E R MS 4
37 ) EE1R) | R IUE AT AR A BRI R %
T F R (AR 3 B B Bk EEAL ) . [Eth AR
i MLERT BE R MS B AR B, LR A X s
KR, A OHBEFHHEAX G, RrREN,
BEAC I ZE AL °T RE & A 7E 0 I 22 AW, B HERR T AR
AR R B E , AR T RN L ZRER
SBP.DBP k¥ /5 ,HDL-C.3F HDL-C . TC/HDL-C I

TGSEMEARKR. Hit@i R Rmb T
R L H , BT T L 5 B R A

$ £ X W

(1] FER MR RERREEERS. 2004 FEKMIEBHE
A (EHA). 40 MBS, 2004,32:1060-1064.

[2] PEBAMBREIREEHITHRAZRS. PERAME
REBGIERE. PO MERE,2007,35:390-413.

[3] Chobanian AV, Bakris GL, Black HR, et al. The seventh report
of the joint national committee on prevention, detection,
evaluation, and treatment of high blood pressure. JAMA, 2003,
289:2560-2572.

[4] Sesso HD, Buring JE, Chown MJ, et al. A prospective study of
plasma lipid levels and hypertension in women. Arch Intern Med,
2005, 165:2420-2427.

{5] Haperin RD, Sesso HD, Ma J, et al. Dyslipidemia and the risk of
incident hypertension in men. Hypertension, 2006,47:45-50.

[6) Haffner SM, Ferrannini E, Hazuda HP, et al. Clustering of
cardiovascular risk factors in confirmed prehypertensive
individuals. Hypertension, 1992,20:38-45.

[7] Haffner SM, Miettinen H, Gaskill SP, et al. Metabolic
precursors of hypertension: the San Antonio Heart Study. Arch
intern Med, 1996, 156:1994-2000.

[8] Skarfors ET, Lithell HO, Selinus I. Risk factors for the
development of hypentension: a 10-year longitudinal study in
middle-aged men. J Hypertens, 1991,9:217-232.

{91 Oparil S, Zaman MA, Calhoun DA. Pathogenesis of hypentension,
Ann Intern Med, 2003,139:761-776.

{10] Selwyn AP,Kinlay S,Libby P, et al. Atherogenic lipids, vascular
dysfunction, and clinical signs of ischemic heart discase.
Circulation, 1997,95:5-7.

[11] Nohria A, Garrett L, Johnson W, et al. Endothelin-1 and vascular
tone in subjects with atherogenic risk factors. Hypertension,
2003,42:43-48.

[12] Schaeffner ES, Kurth T, Curhan GC, et al. Cholesterol and the
risk of renal dysfunction in apparently healthy men. J Am Soc
Nephrol, 2003, 14:2084-2091.

[13] Kahn R, Buse J, Ferrannini E, et al. The Meabolic syndrome:
time for a critical appraisal. Diabetes Care, 2005, 28:
2289-2304.

[14] RFEE, By ¥ BMFERRYEAEPH—IHIE? P
HitiReseE ,2006,27(12):1020-1021.

[15] Chobanian AV, Alexander RW. Exacerbation of atherosclerosis
by hypertension: potential mechanisms and clinical implications.
Arch Intern Med, 1996,156:1952-1956.

(i B 4 :2008-10-11)
(A58 FHE)



