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WE: BN T EFEA AR (BMD 548 B 6 i 51 & 098 W £ 5% 22 28 6 (A d-IAD) Z Al (1 %
B, N IS T AR A AR U N DB R T 2 ik . Ak A B UEF A4 137 6. ARHE BMI K404 =41
TE % 4 (BMI 18.5~ <24 kg/m?, n=753), #8 # 2 (24~ <28 kg/m?, n = 44) FIAL B 4H (=28 kg/m?, n = 40) , ZHHKE
10 min J&, 1 2 6 [ A0S B 1 100 50 25 D042 R IR 2 vk, X R 1l R 5 R T /K B LR - Ay el 5 T
AT BB, o kA IS TR K 30 mmHg H4EHE 5 min 1 A A B, S8 5 P E 1 iR R 2
AR I T, 5 5 Al L R Bk XL Y 7 R T 5K TR 22 {8 (d-TAD) o R FH R ¢ 43 B £ IR & [81 )5 43 #r ST Al BMIT 55
Ad-IAD % F . 4R BUAT, AL d-IAD 273 LHH R L (H=4918, P=0.086) . #HIliLJ5, MIE# &
) ER A, Ad-TAD B35 FEAIR, T 68 5 3 AR AR A 09 AR b 350 A XS 22 [IE % 241 Ad-IAD 2f 7.33 (3.08,
11.42) mmHg, #4154 3.00 (0.42, 6.79) mmHg, AL fE4H 1.50 (-0.96, 2.83) mmHg, IEH A S EA LI, U=
637.00, P<<0.001, #B & 20 5 B 4H L8, U= 633.00, P=0.027], ZRZE /B, BMI &2 Ad-IAD f4 1l 57 5% 0
K& (b Ak R4k p=-0.362, P<<0.001) . Z5i& 7E7 455 v, BMI 5 48 50 8 G 1l )5 49 Ad-TAD 2 40 37 171
X
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Correlation between body mass index and change in inter-arm diastolic
pressure difference after transient right arm ischemia

in young male students

LIU Guangyao, DENG lJiasheng, ZENG Jiale, WU Yugqiang, SU Hai
The Second Clinical College of Nanchang University, Department of Cardiology, The Second Affiliated Hospital of
Nanchang University, Nanchang, Jiangxi 330019, China
Abstract: Objective = To evaluate the relationship of inter-arm diastolic pressure difference (d-IAD) after right arm
ischemia with body mass index (BMI) in young males, so as to provide simple methods for assessing vascular endothelial
function in young students. Methods A total of 137 young males were selected. Based on the BMI, the participants were
divided into three groups: normal group (BMI 18.5 to <<24 kg/m’, 53 cases), overweight group (24 to <<28 kg/m’, 44 cases)
and obesity group (=28 kg/m?, 40 cases). After 10 min rest, the blood pressure of both arms was measured twice by two
electronic blood pressure monitors, with the average taken as the baseline blood pressure. A cuff of a mercury
sphygmomanometer was then placed on the right upper arm and inflated to 30 mmHg above the systolic blood pressure for 5
minutes to induce transient right-arm ischemia. Subsequently, blood pressure in both arms was measured simultaneously
using an electronic device. The diastolic blood pressure differences (Ad-IAD) between the two arms were calculated at
baseline and after ischemia. Correlation analysis and multiple regression analysis were used to evaluate the relationship
between BMI and Ad-IAD. Results Before ischemia, there were no significant differences in the baseline d-IAD among
the three groups (H = 4.918, P = 0.086). After ischemia, Ad-IAD decreased significantly from normal weight to overweight,
whereas the change from overweight to obesity was relatively modest. The Ad-IAD values were 7.33 (3.08, 11.42) mmHg in
the normal-weight group, 3.00 (0.42, 6.79) mmHg in the overweight group, and 1.50 (-0.96, 2.83) mmHg in the obesity
group. Comparison between the normal-weight and overweight groups yielded U = 637.00, P<< 0.001, and between the
overweight and obesity groups, U = 633.00, P = 0.027. Multivariable analysis showed that BMI was an independent negative
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determinant of Ad-IAD (f = —0.362, P<<0.001).

Conclusion

In young males, BMI is independently and negatively

correlated with Ad-IAD after short-term ischemia in the right arm.

Keywords: body mass index; inter-arm diastolic pressure difference; ischemia
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1.1 W&R EEEERERFESTRN 137 4F4S
PERE AR R EE A4, AR 16~22 %, F
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12 MEMNE ZSHEEWRMEA RTMWHE
IR, o I R 5 DR IE R K B HIR IS (] 35 B 8 by akE SR
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IR ] R E /D 2 h DL b IR 1 h 2Rk
A5, WHE . RIS B WRIRAE . ZE T E N 25 C IR
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(HEM-7200) %t 32 2 35 RO [7] Ao 00 £ ie 4 1 A 67 5K
TS 2 W, AR R 1~ 2 min, BOHL (AR A FERE
I

A B IS d-TAD: Kl [ T4 BE O e -
72 em), Ml EARE A TS E 30 mmHg(1 mmHg =
0.133 kPa), 4E+F 5 min DL 8048 B il ; 22 f5 Bk
MU, IE SR AR 3. 4. 5 min BFIA] 5 iR AR, B
X AN B 1) S P A, AR R Bl fs il s, A
T U T BN S Y d-TAD AR I BT S (9 d-TAD 28 k{8
(A d-IAD = Il 7 d-TAD—#k [fiL i d-IAD) .
1.3 BMI i S m AR . S2 i3 I 2 iE . B o
BRACY) , 1 PR M Y B e A E I 5 1 (MSGO003S) i
e B EEE) 0.1 cm, REE#7E) 0.1 kg, BMI=
PR (kg) /&5 (m*) .
1.4 iEMERE  BMI: 18.5~ <24 kg/m®> HIEH; 24~<
28 kg/m®> WM E; = 28 kg/m® MAEEN

iz 5 2 AR ST R s s IR IR T 1A H
B 5, i8S IRSER K DL ) BRI B, iz 3 R L
R4 24 5 (metabolic equivalent of task, METs) ¥ /3. ik
SREEVEENHE 1.5 < METs<<3.0 1935 3 (Wg &, Hifh, &
BREE); SR IE 3h 02 3.0 < METs<<6.0 435 3 (hnb
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(U PRR B A7, TR L) o 328 8l > A 2% (B 1 o
H V- #yiz gl i <30 min; J&F- 112 2 i <150 min.
i s A b IR TR Sh H s st K R
30 ~ < 45 min; Ji] #4328 g B K R 150 ~ < 225 min.
iz 3l 25 R R NS 3 H 158 s K = 45 ming
- 132 B = 225 min, 3% 50 EETE 30 H L8 3
K = 30 min; ESEE 8K = 150 min''?, &3
2% B sh 2R S | A2 B 18R A B T o
1,2,3,

Figs: HEE SRUNERERTEAR 16X
LA PR P B LR R, RIIAE HL A A BB DR
o e IR SR
1.5 Gt ZE A% %R H Excel2003 8 JE, i A
SPSS17.0 %t i % {4 &b 2 A1 73 A7 %4 4% , R H GraphPad
prism10 B2 B o £F A 15 50 A BT ORER Y
AR IE 2 (X ts) Fon, JEIES 50 A 119 LU b A7 £ (P,
P RKoR o THECRORLUINEL (%) RoR o FF 6 B

AT BORH, =4 ] BRI S R 5 22 70 #r, A 4L 1)
ZRAA GRS, LSD ik 47 5 £ H L
I 1 2 o A B E i Rk, 41 A L 4 R H Kruskal-
Wallis #5550 . THECF R LR F 7 A . AH e
TR Spearman #7543 B o SR FH B[R R P RIS
S3 BT 0125 0 1 Ad-TAD B ¥ 7E 52 R 28 . W 7E 52 )
RPAZ HERLANE 5087, DL Hf A-IAD 197057 52
Ml PRI 28 o A 22 PR 38 2 Il A A TR B A T2 4y
Br, AR 8 I L 43 #r 19 I 22 I i 5 %X (variance inflation
factor, VIF) I Wi & 15 7 76 i AH G AL i, LA VIF<10 H
FE AR AN 22 AL, B BR A AE 2 AL PR AR
. P P<0.05 hERA GRS

21 BEXEERE SIEWA b, s EmEr ik
R, ORBE, HEdRNERES LSS
X = M ERAE G EE L. g1,

R 1 IR BMI LT A 2 A A R J B R AL 199 00 RO R 24 R

Table 1 Baseline blood pressure, heart rate, and other information of young male students in different

BMI groups before transient right arm ischemia

25 %k AR (R W4 i (mmHg) #F9K E (mmHg)

Group n Age (years) (kg/m®) SBP DBP
1E% Normal 53 19.19+1.29 21.30+1.64 113.45+8.24 68.97+5.56
HBTE Overweight 44 19.16+1.22 25.754+1.04° 118.36+£10.28" 73.8945.56"
AEJFE Obesity 40 18.90+1.08 30.58+1.94" 117.11£9.62 71.83+5.97"
F/)(Z{H 0.742 394.264 3.649 9.197
PE 0.478 <<0.001 0.029 <<0.001

415 022 (YK /min) e LA S [n(%)] BERRIR G [n(%)] B3 2 BT

Group Heart rate (beats/min) ~ Family history of hypertension Family history of diabetes Exercise habits score
1E%; Normal 72.90+8.54 9(16.98) 7(13.21) 2.3610.59
#H Overweight 78.10+8.89° 13 (29.55) 8 (18.18) 1.89+0.58"
HEJE Obesity 73.71£7.97° 12 (30.00) 9 (22.50) 1.671+0.69"
Fly'fE 4.985 2.847 1.382 15.118
PfH 0.008 0.501 <<0.001

T IE A B R R B bR 22 (X £s) FoR . BMURKE B, S5 IEH 41 H#, *P<< 0.05; 5#8 H 41 He 4, "P<<0.05,

The normal-distributed measurement data are expressed as (¥ ). Abbrevations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic

blood pressure. Compared with the normal group, *P<<0.05; compared with the overweight group, "P<<0.05.

2.2 A[E BMI Z& G /F d-IAD 1 Ad-IAD HZE R
4 A LR d-IAD 22 F RS i 2EE L (P > 0.05)
SR, FELZE)TT 5 min A7 BALS, =218 A 85 d-IAD
1 Ad-TAD ¥t Bl 22 5 o IE % 4119 Ad-IAD fz K [
BB Py, Pys): 7.33 (3.08, 11.42) mmHg], # 5 24 5 A%
% 3.00 (0.42, 6.79) mmHg, B 2H 3E— 20 /N 2= 1.50
(-1.96, 2.83) mmHg.

Kruskal-Wallis 46 % . /8 = 20 [6] Ad-TAD #4314 2
S G E L (H =27.118, P<0.001) . FfiJ5 % H
Mann-Whitney U £ 50 47 B9 P L3¢, I X646 56 7K o 3
17 Bonferroni £ 1E (4% 1F J5 ki 35 /K #E o = 0.0167) . 45
RN, IEFHSBEH(U=637.00, P<0.001) I K IE
2 S NEEZH (U = 448.50, P<<0.001) [i] 4 2% S 349 4 5%
TR G M EA SR Z R 22 5 EGI# R
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X (U=633.00, P=0.027) . iXF, INIEH A& 2 # BN A%, WLER 2.

FORAS, Ad-TAD 2 3% B, 1M 5 2 0 RS A2 4k

R 2 K[ BMI ZikE A ESILAT . 58 s-IAD F1 d-IAD [ (Ps, Pis) ]

Table 2 s-IAD and d-IAD of subjects with different BMI before and after right arm ischemia median( Py, P;;)

A5 ik HZ&s-IAD(mmHg)  BkI1/Ss-IAD(mmHg) — HZd-IAD(mmHg) il f5d-IAD(mmHg) Ad-IAD

Group n Baseline s-IAD Post-ischemia s-IAD Baseline d-IAD Post-ischemia d-IAD (mmHg)
1E# Normal 53 4.00 (2.50, 6.00) 4.67 (2.67, 6.00) 3.00 (2.00, 5.25) 10.33 (7.83,14.00) 7.33 (3.08, 11.42)
T Overweight 44 3.50 (2.50, 5.78) 3.83 (3.08, 5.25) 4.75 (2.00, 6.88) 8.33 (6.33,10.58)" 3.00 (0.42, 6.79)*
N Obesity 40 3.50 (2.50, 5.38) 2.50 (2.00, 4.92) 4.50 (2.50, 6.75) 5.50 (3.33,7.83)™ 1.50 (<0.96, 2.83)"
HIH 2.391 6.814 4918 22.929 27.118
PlH 0.303 0.033 0.086 <0.001 <0.001

FE: BMUN PR I8 50 s-TAD Y B 8] Wi 45 T 22 {85 d-TAD N 18] &7 7K JR 22 8 ; Ad-TADSA #7 8 4 5 e i J5 A d-TAD A1 Bk if /7 )5 A9 d-TADZE AL {i o
Bonferronif IF J& , 5 1E % 41 L4, *P<<0.0167; 5B T 41 H 4, "P<0.0167,
Abbrevations: BMI, body mass index; s-IAD, systolic inter-arm pressure difference; d-IAD, diastolic inter-arm pressure difference; Ad-IAD, the difference

between post-ischemic and pre-ischemic d-IAD values. After Bonferroni correction, compared with the normal group, “P<< 0.0167, compared with the

overweight group, "P<<0.0167.

23 BMISEREHFKEMMEXME 5EMAT d-IAD
() AR B TE ARG (r,= 0.210, P=0.014), BMI 5k il 5
() d-IAD Z [H]£F7E B B AH G (r, = —0.433, P<<0.001) .
7314k, BMI 5A d-IAD £ 14156 (r, =—0.491, P<<0.001) .
24 BMIS5 Ad-IAD XZMEREER. ZERLMEET

7N AR B LA B4, H Spearman 5 Pearson A 3¢ 45 5
FE B, SR MR 25 R A gt . BRI R LRl
IH 50 M 45 38 R, BMI 5 Ad-TAD #H5¢6, Bb4h, i23h )
15 L v 000 s SR 5 5 O PR 2 I Sl Ad-TAD AH G .
W3,

S Ad-TAD 53 A W O 25 1E Sk, (B5R 22 73 A
R 3 Ad-IAD AHICH R W B R LA 537 (n = 137)
Table 3 Univariate linear analysis of factors related to Ad-IAD
75H Variable B SE B HE PlE

4EHY Age ~0.309 0.369 -0.072 —0.837 0.404
BMI —0.634 0.094 —0.504 —6.779 <0.001
115 s-TAD Post-ischemia s-IAD 0.109 0.139 0.067 0.781 0.436
231 2] 1 Exercise habit 3.535 0.510 0.464 6.091 <0.001
T LEZEE L Family history of hypertension ~6.027 0.877 -0.509 ~6.873 <0.001
BEIRIRG A 55 Family history of diabetes -5.025 1.086 -0.370 -4.627 <0.001

i : Ad-TADN 47 B S 8 Bl L )5 1) d-TAD (i i) 4 7k i 22 () A 1L 77 )5 19 d-TADZE Fb A ; BMUR 1R T 45 %55 s-TAD Ry B 1] Wi 4 e 25 18 .

Abbrevations: Ad-IAD, the difference between post-ischemic and pre-ischemic d-IAD values; BMI, body mass index; s-IAD, systolic inter-arm pressure

difference.

P AE IS L BRI | Az 2l 28 K G L ARV TE
TR Z W52, A8 22 R MR RIS . FE iR
AU, PLAd-IAD b P8 6, DL BMIGE 22748 &) 0
it e ik, HA A B A Ry WIS 1 A AR R A7 K [
1ML J5 ¥ 18] Wi 45 1 22 1 (inter-arm systolic blood pressure
difference, s-IAD) #¢ f B Jhy Bl i, HL B R S W If )
MRS R Ad-TAD TR 520 5 R A 7m LA A
AT RN, HolE T 5 32k d-TAD Y 2k 2 1 [
] AR NIR, TR TARRY a3 . i K

Ji& 5 FURE PR Z 5 S AR IR 24 N &, BMI 15 Ad-IAD
5100 ¢ (bR ik R %L g = —0.362, P<<0.001) . It 4},
o I R S A, S 7S ST Y R A DG 6 &R (B = —0.313,
P<0.001), W% 4.

3 i i

RUFFEI R R EH AR B e A, R B AR s koA
AL P 0 1M1 45792975 (atherosclerotic cardiovascular disease,
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ASCVD) Il PR i £ AHE, (H IE 2 PEAG 1 S R 1
B R R AR O], ARSI i 2 IR Lkl
A AT IESE, 7ER 4 TG FEIR 24 R 5, BMI 2 7 4F 5
M 2 A AR B Il IS AD-TAD s fbE 2 & . X
— RINFRW], BMI 8, i 638 & 0 1048 N K 2 g

(LLAd-TAD Jy3RAE) s . X5 U4 7R, RVl 7 7 4727
Az B B, R R A R 2 % sl ikt A8 PN B2 T RE R A T
AR A T SR IE TR N AR R B B A ) A X 9
B AR RO ML B B T A . AABETEZE R N TR % AR
H AT R A T R A TR

&4 BMI 5Ad-IAD XREIZH R A50H7 (n=137)
Table 4 Multivariate regression analysis of the relationship between BMI and Ad-IAD

754 Variable B SE B HH PE 252% Tolerance VIF
BMI -0.456 0.096 —0.362 ~4.769 <0.001 0.742 1.347
18] 5 Exercise habit 0.796 0.632 0.105 1.260 0.210 0.620 1.612
1R 1ML H 28 52 Family history of hypertension -3.703 0.952 -0.313 -3.890 <0.001 0.651 1.513
WEPRIRF S Family history of diabetes ~1.685 1.068 —0.124 -1.578 0.117 0.691 1.447

¥ BMDA MR 15 50 A d-IAD B )67 5 R 228 (018 VIF R 7 2Kk R4, VIF<10, IR AL L,

Abbrevations: BMI, body mass index; Ad-IAD, the difference between post-ischemic and pre-ischemic d-IAD values; VIF, variance inflation factor. A VIF

value of less than 10 is considered to indicate no problematic multicollinearity.

A J BT BRI S 5 % 19 AD-TAD % B A BF 9% 31 52
SEVEAG IS 9 B2 T RE I — N o A8 A . AR B
FERR RN . AT A RO KR A
AR BT YT N 25 085 It 78 P R 200 B R il — SR AR R A T i
BT, FEOZM MY 5K . B TR, mi 51 i
EF 5K A 3T 25 B KR W N B (BPAd-IAD 35K o
WFFEIESE, Hh U BRI 5 | % 1 Ad-TAD 588 7 K6 0 11 4
frifE——FMD HAG IEAMH KK RS, Wik, Ad-IAD )
P/IN, T LG 3 A R Sy oA B A T 1 I A T D g
Z o AWFFT R, BMI B mT LS 304 S min
I J5 B Ad-TAD FEAIG, O34 52 5 AH 5€, #0nT LUHE N BMI
B AEE AR S K 2 D RE T A T R, At a2 B
ML B8 FE 12 1 RE IR o

JIEJite 6 ) Sl K LGS PN B T RE R B O A VR 205
UESE s S eloAR b5 i A S PR T 4 20 o 1k 2
TUAT 510, 5 10058 A Bz 40 A HES O ks A e 1Y
JE Bt 5 A TR W R 5 A 2 . — S AL R BRI B
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