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Study on Intervention Effect of Exercise on People with Different CVD Risk Levels
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Abstract ; Objective : To study the effects of exercise intervention on blood pressure,blood sugar and blood lipids in people with
different cardiovascular risk levels. Methods: 150 patients with chronic diseases were recruited and divided randomly into 6
groups : Health and not up to standard group (HNS) ,Health and reach the standard group (HRS) ,Low-risk and not up to stand-
ard group (LNS) ,Low-risk and reach the standard group (LRS) ,Middle-risk and not up to standard group (MNS) ,Middle-risk
and reach the standard group (MRS). All the subjects participated in the collective exercise intervention of 24 weeks. SBP,DBP,
FBG,HbAlc,TC,LDL-C,HDL-C and TG were observed before and after intervention. Results: (1) After 24 weeks,a total of 19
participants dropped from low cardiovascular risk to cardiovascular health,and a total of 21 participants dropped from middle-risk
to low-risk; (2) SBP and DBP of LNS group, MNS group and all the standard groups were significantly decreased (P <0.05);
(3) FBG and HbAlc in each group decreased to varying degrees ,among which the up-to-standard group showed a significant de-
crease (P <0.05) ;(4) The blood lipids of each group decreased in different degrees. TC,LDL-C and HDL-C of all the standard
groups were significantly improved (P <0.05) ,and the TG of the MRS group decreased significantly (P <0.05) ;(5) In the not
up to standard group,the changes of SBP and DBP increased in a step-by-step manner, while the changes of blood glucose and
blood lipid were similar;in the up-to-standard group,the changes of all indexes except HDL-C and TG increased in a step-by-step
manner. Conclusion; (1) Moderate-intensity aerobic exercise can reduce the risk levels of different cardiovascular risk groups by
reducing blood pressure ,blood sugar and blood lipids and other related risk factors. Among them,the middle-risk group can obtain

the highest health benefits after participating in exercise; (2) The degree of reduction of cardiovascular risk factors by exercise is

s HH9.2021 - 03 -03
HEETB . HEF W SCHHRILRI B (20YJA890014 ) ; 18 E2448 B 37 kW BF 55 1 H (2020R0068 )
EHER/N REL(1997—) , L, B TR+, AT 1) A8 s ARRL

2 Ms(1964—) B fEER A RIZEER, PRI R FHE 5%, GEFES)



541

FEREL A5 B FIXEANR] CVD XU SR T TRCR 5T $ 65

mainly related to the total amount of exercise,cardiovascular risk level and baseline level.

Key words : exercise intervention ;cardiovascular risk ;blood pressure ;blood glucose ;blood lipid
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f FEZH fifae hfEd
FEASR IR Pl P1E Pl
HNS # HRS 41 LNS 2 LRS 41 MNS 21 MRS 21
n 15 15 1.00 15 15 1.00 15 15 1.00
I (%) 51.7+5.2 52.8+6.3 0.60 49.925.0 53.1x4.8 0.08 50.1%5.5 49.3+4.7 0.69
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(min/J&])
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MRS 13(86.67 %) 2(13.33 %) 0 86.67 % "~
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B e REL kL i
4 R
n pre post n pre post n pre post
SBP 112.53 £11.66"  110.40 £11.93" 130.93£10.28" 125.73 £ 12.44*" 133.20£8.54% 131,47 +11.15""

ESuY | 15 ‘ R
DBP 68.73+7.68"  67.27+6.46"

A SBP 110.73 £10.88"¢ 104.33 +12.19"¢"
ey | 15 15
DBP 72.33£9.00%¢  68.87 £7.535¢*

83.93 £6.35
134.33 £7.12*
83.20 £6.46™

15

79.67 £8.93A " 89.73+7.43*  84.33+6.88""

126.07 £6.67%** 137.20 £11.80* 127.13£9.17***
15
79.00 £9.00* " *
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T TR X R TR R X S @R LA R P <0.05, R P <0.01; 5G4 A . R P <0.05
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P<0.01; 59 a4 . RN P<0.05,°FmR P<0.01,
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X, il s T TG 45 41 FBG A1 HbAlce FIXT L
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Ak FR4EH FBG 1 HbAlc 76 T WS B4 T T I,
A2 S RIEEG 4

x5 EFTFHEELEKERHEZWE
f FEZH R fE 20 rh e 2H
Hul 8
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ik (mﬂzf/m 6.02£1.36  5.85+1.36 5.80£1.19  5.74+1.28 5.941.53  5.76+1.33
) 15 15 15
PRl }?321)“ 5.5840.90 5.45+0.84 5.6840.80 5.54£0.76 5.4440.78  5.31+0.78
. (mi]il(iL) 6.27+1.55 6.00+1.42" 6.331.52 5.97+1.27° 6.5241.62 6.10+1.34"

" 15 15 15

4]
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FBG pre HbAlc pre
( mmol/L) E post % ) E post
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u_

HNSE HRSE#H LNS# LRSH#

W TG . * P <0.05," *P<0.01,

MNSE MRS

HNSi HRSE# LNS# LRS#E MNSEE MRS

3 EZhFFHIE FBG #1 HbAlc BIXTEE

2.5 ARLIERKSEZiXE DS

6 FE 4 Jin , ARG MAE FE R 20 )2 A
B, FHiRT G B9 HDL-C A1 TG 1EAR G40 A fa 4 22 7]
ZEIFAE G273 L (P <0.05) , 1M 4% 2H =22 8] (1)
TC 1 LDL-C ZZRAFAEGIT 245 L, SER TR,
AR Co 0 A8 6 R B ) SR AR 4 5 oK TR B 21 Il A 1) 2
SBIAFAEGIEE X, il g T TG A 4

MARFEFRXT L & B, 45 40 /Y TC . LDL-C A1 TG + HilFy
JE Y9 T TR HDL-C T HiRT 5 35976 BT B, Kok
FréHd TC \LDL-C H1 HDL-C 78 =4 ik br 4 b 1+ i iy
JEAETE R FEZ R (P <0.05) , TG {LAE MRS 41 T
BB EMEZER (P <0.05); Riktrdl i, {2
HDL-C 7 MNS A i 5 B A B2 7 (P <
0.05)

Fo6 Ea)THEIEMASKFAIZEN (B AL mmol/L)

) fit 4 i fe41 th il
Ay IR
n pre post n pre post n pre post
TC 5.68+1.53 5.48 1.6l 5.34+0.81 5.17x0.72 5.06 £0.85 4.91£0.96
3k LDL-C 3.52+0.84 3.32+0.73 3.27+0.54 3.08+0.77 3.43+0.88  3.23+0.76
~ 15 15 15
4L HDL-C 1.27+0.31  1.31£0.38 1.32+0.50° 1.35=+0.35° 1.05+0.31" 1.14 £0.34""
TG 1.59+0.73  1.57+0.59 1.51 £0.84° 1.50 £0.84° 1.99 £1.24" 1.96+1.33
TC 5.43+1.24 5.08x1.16" 5.49+1.15 5.07+1.00"" 5.55+£0.76 5.11+0.67""
B LDL-C 3.40+0.95 3.11+0.82° 3.48£0.94 3.06+0.89"" 3.72+0.76 3.24+0.68""
PR 15 15 ‘ 15
HDL-C 1.10+£0.27 1.19£0.24"" 1.26 £0.30% 1.36 +0.30°"" 1.06 £0.19" 1.18 £0.24"""
TG 1.67+0.82 1.58 £0.83 1.52 £1.18° 1.45=+1.14° 2.00+0.73" 1.92x0.71"

VE - T UL AT BUS AL X L SRS 4R " 3R P <0.01,"3R/R P <0.01; 5 a4 L# . RR P <0.01,“ %R

P<0.01, THIATELE. " P<0.05," " P<0.01,

2.6 ARLMERRSEZIXEMNE, MHE, MA5T
EELER

mzk7 ME 5 ~7 Wi, AEsr 4 Lt s 8 T 1

S L A R I 7 728 ki B2 AN AR TR]  (H R BR 2

1) T AT 8 b A s 8 357 B K R R A, A IR

$5F5 I, HNS 20 F1 LRS MRS 4 Z [i] # SBP FI DBP

AR EMEZR (P <0.05); 534, MRS 41

FIHRS 4119 DBP Zfb A fE b E 257 (P <
0.05) ., SBP i3 ¥ i 2= F DBP, HLBf & O i &
6 I8 B 4 v, A Ti) 2B A o i 8 R A I o 23
K, Horr MRS 411 SBP 1 DBP M35 1% J¥ i K, HNS
ZH (1) SBP 11 DBP M1 B e/

MBETE bR L, 25 228 TR B N A7 A S 2 1 22
5 ,FBG Fl HbAlc Bk I 5 T AT A7 78 & Pk 25 57
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BEAFRL, T 2K A 20w 2l 56 W 5 2 B s =3, He o
MRS ZHEk3E s R e Wi, TG o 35 4r 41 ik b
4% =il B S B, (H A bR P
TARIEVRA, HDL-C 5HAh = F5Hr AR, HNS F1
LNS £ iy el e B B AT At DU 20, 7 MRS 4H ¢

(P<0.01), iKFRZLH, FBG 1 HbAlc 7254k i B £
rhaaa i, Horh MRS e W, T AR iR AR
ZH  FBG Al HbAlc 2l B AR b AH 228K

M REFE bR I, 25 4 AR AL IR B 3 AN A7 A D 3 M 22
5, TC LDL-C \HDL-C H1 TG EA I 5 3¢ &M T [

% (P <0.05) , TC fl LDL-C [ARIEPRAIBGEN — HRERA.
TC Dpre LDL-C Dpl’e
(rnsnlollL) B post (rng:olll-) . -:osl
— — '_1-_*’_‘ 4_
6
3_..
4-
2....
24 1
0 HNS{# HRS# LNSi# LRS#H MNS#H MRS HNS{# HRS# LNS#H LRS#H MNSEH MRSH
HDL-C [Jere TG [Jere
{ mmol/L) ({ mmol/L)
2.0- B post 4- B post
1.5+ an Py a8 .
1.0+ 2-
0.5+ 14
0.0-

HNS# HRSE# LNS# LRS# MNSH MRS HNSEH HRSE LNS# LRSE#H MNSEE MRSH

W TG . * P <0.05," " P<0.01,

4 BEFHEIE TC.LDL-C HDL-C #1 TG BIXFLE
*7 EHFREIESELEEZERNE
feerRdl fRfaa s
Kikhia ikhRel Kkt ikt Kikhia | &t
(HNS) (HRS) (HNS) (HRS) (HNS) (HRS)

n 15 15 15 15 15 15 90
SBP(mmHg) ~ -2.13£4.85"  -6.40+7.90 -5.20+8.57  -8.27+5.05" -6.73£8.93  -10.07£5.11" -6.47+7.28""
DBP(mmHg) — -1.47+5.59"  -3.47 +4.94' -4.27£5.64  -6.47+5.84" -5.40£7.40  -8.27£6.66™ -4.89+6.28" "
FBG(mmol/L)  -0.17£0.32 -0.27 +0.44 -0.15+0.28 -0.36 £0.57 -0.17 £0.48 -0.42+0.42  -0.26£0.43""
HbALc(%) -0.13 £0.51 -0.23£0.38 -0.14 £0.54 -0.25£0.38 -0.13£0.31 -0.33£0.36  -0.20£0.42" "
TC(mmol/L) -0.20 £0.85 -0.34+0.53 -0.17 £0.46 -0.41£0.47 -0.150.51 -0.45+0.49  -0.28+0.57""

LDL-C(mmol/L)  -0.20 +0.41 -0.29 £0.44 -0.19 £0.44 -0.42 £0. 44 -0.20 £0.40 -0.48+0.61  -0.29+0.46""
HDL-C(mmol/L)  0.04 £0.24 0.09£0.12 0.03£0.23 0.09 0. 10 0.09 £0.15 0.11£0.12 0.08+0.17" "
TG ( mmol/L) -0.02£0.43 -0.08 £0.16 -0.01£0.25 -0.07 £0.16 -0.03 £0.27 -0.09 £0. 15 -0.05 £0.25

T T UG & A AR I 5 HNS 4 AR FR P<0.05;5 HRS 41HAL . P78 P <0.05; 5 TRS 41 IL4R . “Fm P <0.05; 5 MRS 41148 Fm P <0.05, T
5 WL, * P <0.05, " “P<0.01,
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