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[ ABSTRACT] Aim To investigate the associations of body mass index (BMI), waist circumference (WC) , and
neck circumference (NC) with hypertension in elderly men and women. Methods The study performed a cross-sec-
tional survey by cluster sampling among the elderly of 65 years or older in 11 residential committees of Puxing Community,
Pudong New District, Shanghai. The Excel software was used to construct a database, and the SPSS statistical software
('Version 17.0) for univariate and multivariate analysis. It also performed analysis on blood pressure across the quartile
distributions of neck circumference in women. Results A total of 2 092 subjects included 971 men(46.4% ) and 1
121 women(53.6% ). BMI, waist circumference and neck circumference were higher in hypertensive subjects than nor-
motensive subjects both men and women( P<0.001). The proportions of general obesity, abdominal obesity and greater
neck circumference were significantly higher in hypertensive subjects than in normotensive subjects( P<0.001). In multi-

variate Logistic regression analysis with adjustment for other covariables, all three obesity indices were associated with hy-
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pertension.

With mutually adjustment for other obesity indices, only greater neck circumference was significantly associat-

ed with hypertension in elderly women( OR 1.44, 95% CI 1.03 ~2.01, P=0.032) for additional adjustment with BMI,

and(OR 1.56, 95%CI 1. 12 ~2. 18, P=0.009) for additional adjustment with waist circumference.

The level of systolic

and diastolic blood pressures and the prevalence of hypertension increased with the quartile distributions of neck circumfer-

ence in elderly women.

In this elderly population, all three obesity indices was associated with hypertension.

The risk of hypertension was significantly higher in those with the neck circumference =36 cm

compared with those whose neck circumference <32.5 em(OR 2.21, 95%CI 1.51 ~3.24, P<0.001).

Conclusions

The neck circumference was associ-

ated with hypertension independently of other two obesity indices in elderly women.
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B, FHEEF M (87.9£9.17) em, L M (85.4+
10.3) em, (3) K it 8 1 (body mass index, BMI) :
Hie B =& (kg)/ 4@ (m)?, F¥ BMI 5 &

(23.7+3.3) kg/m”, % #£(23.9+3.8) kg/m’,
1.3 SHTiRAE
1.3.1 FHhE  RAZITBIEN & X KEME
HHNEDEME, EEHTELE3 RNE, FRH
BZED 1 min, W% EBRBEFAKF & — w48, K
FE BB K F E LA, 3 R P A A A
S 2 A VN E T N
B (2018 FBITH) A&, B FH L R % K
(‘systolic pressure, SBP) = 140 mmHg (1 mmHg =
0. 133 kPa) f1( 2 ) 47 % J£ ( diastolic pressure, DBP)
=90 mmHg, 3 B A1 £/ MR B R 254 %",
1.3.2 JER¥ 4 5 MR REE L5 BMI =28 kg/
mz,ﬂﬁﬁﬂEEJFEXﬁ EWERE=90 cm, X HIEEH=
85 cm; # [EH M AR E X N B E =38 cm, & A E
=35 cmH'S]O
1.3.3 #@hm  AERAYD TR A 2 M fRE (fasting
blood-glucose, FBG) =7. 0 mmol/L, [ Al i ## =11. 1
mmol/L B () B W #: % B AE 24 67 1,
1.4 SitFacE

JH EXCEL ft N E % & 2t &, £ A SPSSI7.0
FURERFATR I A, ES LA NI EFH
K wxs W3R T 4L (8] WY 3 F b B R R 4 S T A
Kb FESHRR, FANKLRXALE
%7 2 W (ANOVA) ; 3F IE A 4 03T & 78R A
oL (L XA 22 ) & T, 41 1] R A Mann-
Whitney U # . 1+ %k ¥¢ 00 % A S8 3, F
Rlatmib b8, XA X Bk, RAFEX
Logistic [E] 3 47, F i I8 5 v w8 o JE AH X A [ By
OR % 95%CI, DA P<0.05 N # 74 it ¥ & 3L,

2 # B

2.1 —fgiER

SZARE TP LR R 1399 9 (66.9% ) , -4
SBP 4 (134.6+15.9) mmHg, F-3 DBP } (77.9+
8.7) mmHg, M5 M:m i KL % 64. 7% , Lotk



CN 43-1262/R " [E s ik alifb 44 it 2020 4F55 28 55 1 #]

61

i IR ASE % 68.8% (3R 1), SRS IR B L
B LR B BMI, 20 W) W (P <

F 1. KRR ELIEIRER

Table 1. Comparison of clinical and biochemical indexes

0.001) , 4= B PEREPE 5 20 A0 I | 251 LA A SR 35 o g
(P<0.001;%#%2),

eI A (n=2092) BHE(n=971) Ltk (n=1121) vx i PiA
AEW (%) 73.2£6.7 72.8+6.4 73.6+7.0 -2.903 0. 004
BMI(kg/m?) 23.8+3.6 23.743.3 23.9+3.8 -1.716 0. 086
JEFE (em) 86.6+9.9 87.949.2 85.4+10.3 5.979 <0. 001
#il (cm) 36.0+3.3 37.8+2.8 34.4£2.8 28. 360 <0. 001
W4 & ( mmHg) 134.6+15.9 133.7+16. 1 135.4%15. 8 -2.452 0.014
#F5K HE (mmHg) 77.9+8.7 78.6+8.9 77.4+8.6 3.172 0. 002
23 8 IfiL A ( mmol /1) 6.3x1.7 6.2£1.6 6.3+1.8 -1.056 0.291
JIH [ 5 ( mmol /L) 5.5+1.0 5.2+1.0 5.8+1.0 -12.314 <0. 001
H i =5 (mmol/L) 1.34(0.98 ~1.85) 1.25(0.89 ~1.77) 1.43(1.06 ~1.93) -24.515 <0. 001
I35 WL ( pumol/L) 70.0(58.0~84.0)  79.0(70.0~90.0)  61.0(53.0~72.0) 22.220 <0. 001
WA (% ) ] 242(11.6) 215(22.1) 27(2.4) 198. 066 <0. 001
R BI(%) ] 160(7.6) 143(14.7) 17(1.5) 128. 559 <0. 001
BRI (% ) ] 490(23.4) 224(23.1) 266(23.7) 0.126 0.72
LR (% ) ] 1399(66.9) 628(64.7) 771(68.8) 3.953 0. 047
S B PENERE (% ) ] 248(11.9) 87(9.0) 161(14.4) 14. 532 <0. 001
HETIREREL B (% ) ] 1041(49.8) 430(44.3) 61(54.50) 21.742 <0. 001
i FERBAR (% ) ] 1036(49.5) 524(54.1) 512(45.7) 14.310 <0. 001
LRI % ) ] 1065(76.1) 479(76.3) 586(76.0) 0.014 0. 907
WEPRIIBTT R (% ) ] 346(70.6) 150(67.0) 196(73.7) 2. 646 0. 104
x2. BhEASEShEAKKREELIBIRLE
Table 2. Comparison of clinical and biochemical indexes between hypertension group and non hypertension group
B (n=971) LM (n=1121)

ibn A i R4 IR . A 3 1 4 5 14 .

(n=343) (n=628) (n=350) (n=771)
IR () 72.6£6.3 72.8+6. 4 0.574 72.9+7. 1 73.926.9 0. 032
W45 £ (mmHg) 121.049.5 140. 7+14.7 <0. 001 122.4+9.3 141.3+14.5 <0.001
#F 3K (mmHg) 73.9%6. 1 81.149.1 <0. 001 73.1£6.0 79.4+8.9 <0.001
BMI(kg/m?) 22.7+3.5 24.2+3.1 <0. 001 22.5+3.7 24.543.6 <0.001
JEFE (em) 84.99.5 89.6+8.6 <0. 001 81.8+10.7 87.0+9.7 <0. 001
#Hi (cm) 37.122.8 38.2+2.7 <0.001 33.442.6 34.942.7 <0.001
MM (%) ] 15(4.4) 72(11.5) <0. 001 26(7.4) 135(17.5) <0. 001
JERIRE L (% ) ] 109(31.8) 321(51.1) <0. 001 145(41.4) 466 (60. 4) <0. 001
i FEREAR (% ) ] 152(44.3) 372(59.2) <0. 001 106(30.3) 406(52.7) <0. 001
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JE”WRAE A 0) , 43 5 LA 4 B P AT R N AU AT e | 51 6]
AR A F AR R AR T RO rh A e 4
ZEMAR B AR S IH & B (total cholesterol, TC) | H
W = M ( triglyceride, TG ). Ifil & Wl B ( serum
creatinine , SCr) %5 I8 W% | L7 SUIBZT & (total bili-
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(“RVME 1, A IR(E 0) B T ZEA Y Ty Ba
it 2R TE AR L A HE A A, R4 B e A R A 7Y
A T BT 25 L 5 U U PR A AR A T BMIL 35 6] 5 55l
REPRBE RIS IE BMI R, AEAY T db 7 v i e AU
53 FOIEREE RIS A M OCHE, AR T, 3 — DAL
TEAR N YRR IR S, AU 2 1 25 Pl s 2 o 1l
MRS Sl 2R S AR A BMI XA CH RS
) OR #1 95% CI & 1.44 (1.03 ~2.01) (P =
0.032) ; W5 ) OR {H-M 1.56 (1. 12 ~2.18)
(P=0.009), TR RAERE 4 SRR RE DL K &

= 3. HASEHE MERZRKEZE Logistic B34 47

AR D51 A i IE JhE 2 Y 5 ol R RS AN A G (P>
0.05;%3),
2.3 LTHEFEMSAS AR NESE, S LESRF
RRERER

SBP \DBP | = Ifil He A8 9o 28 B 4 o 1 250 Bl A 34
AN (P<0.01) , AL PE#i <32, 5 em NXFHE £
PSS Logistic 5] U A3 AT IR A S AR R | A I [
P H Y =g 03 LB |2 B % B FR 5 A TBIL
ALT ZZ R K5, #iH =34 cm & 5 IR 8 BR
FE R B 3N, =36 em 4HHEIKEK: OR K 95% CI
J92.21(1.51 ~3.24) (P<0.001;%4),

Table 3. Multivariable Logistic regression of hypertension on various measures of obesity

B (n=971) Lt (n=1121)
LN
OR(95% CI) Wals P OR(95% CI) Wals P1E
FERIT - 1
ot g luyiia 2.11(1.17 ~3.83) 6. 076 0.014 2.08(1.31 ~3.30) 9.510 0. 002
FERIT - 2
5 7R HE P 1.68(1.25~2.25) 11. 964 0.001 1.55(1.17 ~2.04) 9.363 0. 002
RT3
2 LR AR 1.40(1.06 ~1.87) 5.471 0.019 1.97(1.47 ~2.62) 21.123 <0.001
BRI - 1
4 B P I B A I JEE 1.19(0.62 ~2.29) 0.278 0.598 1.33(0.79 ~2.25) 1.117 0. 290
4 B I B A 1 501 1.53(0.82 ~2.87) 1.774 0.183 1.35(0.81 ~2.24) 1.355 0.244
FERIT - 2
J5 TR A PR A IE. BMIT 1.09(0.75 ~1.57) 0.195 0. 659 0.88(0.61 ~1.28) 0. 435 0.510
Y 7R FRE AR T 51 L 1.37(0.98 ~1.92) 3.294 0.070 1.03(0.73 ~1.44) 0.028 0. 868
FERIT- 3
i EBATA L BMI 0.91(0.65 ~1.28) 0.271 0. 602 1.44(1.03 ~2.01) 4.622 0.032
Z9 R e B A L 0.93(0.66 ~1.31) 0.188 0. 664 1.56(1.12 ~2.18) 6.922 0. 009

T 22 PR [ A i R AR I IR TS R A | H i = | IS LT 2 B2 IR OB PR 37 R TBIL  ALT A 080 11 3 8¢ 9 BMIT B [ 51

HE S

x4, TEFENSAUSENNDESE. SOEBFRERBRER

Table 4. Mean blood pressure and risk of hypertension based on the quartile group of neck circumference

JiIWAR = o7 I R RS

20 U 434 4320 (em) n

SBP( mmHg) DBP(mmHg) iSRRI %) ] OR & 95% CI
H— i (NC<32.5) 279 130. 28+15. 49 75.73+8.09 149(53. 40)
W5 M (32. 5<NC<34) 173 134.35+15. 60 76. 649. 01 114(65.90) 1.44(0.95 ~2.17)
55 =M (34 <NGC<36) 314 136. 68+15. 63 78.068. 60 223(71.00) 1.56(1.09 ~2.23)"
U043 (NC=36) 355 138. 87+15. 09 78.34+8. 46 285(80.30) 2.21(1.51 ~3.24)"
F{H 49.98 17. 85 53.09
P1A <0. 001 <0. 001 <0. 001

a i P<0.01;b JJy P<0.001,
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