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Abstract

Objective: To study the association of walking exercise of different intensity in reducing cardi-
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ovascular risk factors. Methods: Patients with one or several cardiovascular risk factors: hyper-
tension, hyperlipidemia, hyperglycemia, obesity, increased inflammatory factor, high C-reactive
protein, negative mood are randomly divided into experimental group and control group, where
medical staff make different degrees of walking exercise according to the physical condition of the
patients, and use Yijian 9007C treadmill for exercise intensity guidance; use Brog fatigue score;
use self-designed exercise scale to record activities. The control group did not undergo special ex-
ercise intervention, and biochemical indicators, weight, blood pressure, mood and sleep were
measured monthly. Results: Compared with the control group, the cardiovascular control risk
factors in the experimental group were significantly reduced, and the difference was significantly
specific, P < 0.05. The walking exercise of different intensity had different effects on the cardi-
ovascular control risk factors, and the more significant the increase of the controllable risk factors
within the tolerance range, the more significant the long-term adherence effect was significant.
Conclusion: Walking exercise can reduce controllable cardiovascular risk factors; 30~60 minutes
daily walking exercise is more effective on reducing cardiovascular risk factors.

Keywords

Walking Exercise, Decreased, Cardiovascular, Risk Factors

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

BEE NS SR, TAEE MR, AfI0EshE 2R, OmERR. TR
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4

2 fG K R 3 AR #E : SBP > 140 mmHg; DBP > 90 mmHg; A A 36 455 %« L& H i =E5(TG) > 1.76mmol/l.
JH & BE(TC) > 5.7 mmol/l. K% ¥ A5 H(LDL-C) > 3.36 mmol/l. =% %8 [ (HDL-) < 1 mmol/l, C XM
H H(hs-CRP) > 3mmol/l. ZEIMHE > 6.1 mmol/l. /5 2 /PEFIIHE > 11.1 mmol/l. A 5% BMI) > 30
kg/m’. & HEEHRN ] <5 h. SIS RE (R, DS, HRARSITE.

2.2. Ak

2.2.1. IR S4E

YN AFEFEHES A G, BRES It sT, Hobir e & o ar s . . OMmE
CTA 7 70%LA EARAT PCLIGYT & DEUL b5 A8 R FEGREE Rt SO lisE
FESMEIES, EROERE . W BgEREE, A KA 40 N, FiR40+6 %, 5530 A,
410 N\, SBP (140 + 10) mmHg; DBP (90 + 12) mmHg; A4k fakr: MiE H W =HE(TG) 1.76 + 2.08 mmol/l.
JIH & BE(TC) (5.7 + 2.08) mmol/l. {25 & i§ 2 1 (LDL-C) (3.36 + 2.01) mmol/l. &= 25 & I§ 5 (/(HDL-) (1 £ 0.8)
mmol/l, C KM [ (hs-CRP) (5 £ 1.4) mmol/l. 7S MLFE(5.78 + 2.1) mmol/l. &5 2 /M IfILFE(10.7 = 3.01)
mmol/l. REIEE BMI (24 + 6) kg/m*. & HEEIRIS [7](7 £ 3) hy PEE 28 5725 GLiT S RS 468 + 8)%,
YT IR TT FNEE S0 AT LG, AR TSI SR B IR, AT AR, BT AT,
RRUEERE, FRISEANRM TGRS SFHE4L: 40 N, it 40+7 %, B 31 N, 9 A, SBP (141 +
10) mmHg; DBP (90 + 11) mmHg; A 4t$aF5: 1fi{E H il —=E&(TG) 1.76 + 2.07 mmol/1. IH[EEE(TC) (5.7 + 2.0)
mmol/l. fKZENEE H(LDL-C) (3.36 + 2.0) mmol/l. =% JIE&E F(HDL-) (1 + 0.8) mmol/l, C K& H
(hs-CRP) (5 + 1.3) mmol/l. %[ MLHE(5.78 + 2.1) mmol/l. 45 2 /NI IMLKE(10.7 + 3.0) mmol/l. 1K 54k
BMI (24 + 6) kg/m’\ & HBEHRIN [7](7 £ 3) hy SbE1E 48 535 G Koo 1168 £ 8)%, HiRfTHER LR
ERXN, ReGTHERBIT.
222 METH

AR NL 9007C BEFE. BHIREGEST RA%ER . BRPATEIIRERE.
223. iBRAR

AW TR R ML TAEMERT. B, fRE. AR N . tFESARORE,

WAEFR FEORAS . BEIR S B KA, 1A EIRE BMI = 14 (kg)/ & @7 77 (m?), R EIRE > 30 kg/m?
NRERE: AAIRRR: Gi—rEAE R I, R I R T U A, P ATIE il gk P
ITHM B, SREE, FTREMISZAPATIREE. B HIE3INE], fFiEs) 2 EEENE R E iR, s0%ER
F(170 — 4E#%) x 0.9; HIKT7 2 FEE (Rating of Percenved Exertion, RPE)f] Brog it.4), 03B EH B AT
128 B 5T R RN Brog 1853 & B IR JIFEEE, RIEEE Brog 1d404E 15 40 AT, HIREK
AR T, #EEHIAE, SRV IRRE, SONK— S0 3058 5 Bk T Bl ]
2.2.4. BIEATE

SERA140 N, Brog it4r 15 LA E S A, 11~15 43 34 N; BREFFEAT 8 km/h 5 A, — A Z P
Higfe b, FE A SPSS 12.0 HEATEURE /1, SR e & k iR .

3. &8

FHEE 1 Al RIS 1N H seat 2 A0t B4 A=A 38 b 200 O R R 22 1, S TAE LT FR P > 0.05.
FHE 2 mInsess 1 AN A, SEIGAF R I R KT IRE ., AREREL. FeRE. MEIRE RS ER
I RTE S-S
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Table 1. Comparison of biochemical indicators between the experimental group (EG) and the control group (CG) before and

after the first month of the experiment

1. A SEIA R BB RIS IRIREE R

LDL hs-CRP TR &S 2 H b
mg/1 mmol/l mol/l

5.78 £2.1 10.7 £3.01
5.78 £2.1 10.7 £3.01
>0.05 >0.05

o TG TC HDL

mmol/l mmol/l mmol/l mmol/l
SIS H 176 £2.08 578 +2.06 1+0.8 3.36+2.01 5+1.4
X HE 1.76 £2.06  5.78 £2.06 1+0.8 3.36+£2.01 5414

P >0.05 >0.05 >0.05 >0.05 >0.05

Table 2. Comparison of other index between the EG and the CG before and after month of the experiment
2. AWAMARAR MR B

e SBP DBP R A E a3 FEFOIRAS H R 5]
mmHg mmHg kg BMI U (h)
SR 145+ 10 90 + 12 62+ 18 226 68% + 8 7+3
X REZH 149 + 15 91+ 14 63+19 22+6.6 70% + 8 7+£3
P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

M3 3 WP ATIEE) 2 M A, SIS AL O IR G R R R A & WA fEbR: TG. TC. HDL IS5 %

FAREENL, AEBUYRFFRASITIES), A AW R R IR R 2

Table 3. Comparison of biochemical indicators between the EG and the CG before and after 1 month of the experiment

3. ASEIAR RRERIEE IRIRELER

e TG TC HDL LDL hs-CRP TREMEE RS 2 H b
mmol/l mmol/l mmol/l mmol/l mg/1 mmol/l mmol/l
SebdH 170+ 1.18  5.08+0.18 1+1.05 4+0.08 742 478 +1.48 11.+1.18
WAL 1.72+£2.00  534+1.68 1£0.52 4+1.06 8+2.2 5.08+1.76 124+12
P <0.05 <00.5 <0.05 <0.05 <0.05 <0.05 <005

TN H N LR KT AREE ., AREFEE RERIRAS . BRI () o0

b3 4 Wz 5454718
HAHED, Git¥EREEER P <0.05, M7 5 BRI )R RS/ AR B &%

S 1 28 M AR 5 2
Table 4. Comparison of other index between the EG and the CG before and after 2 months of the experiment
4. BEWAMARA R MR B

e SBP DBP R (NCER =R FEFOIRAS H R 5]
mmHg mmHg kg BMI I (b)
G 138 + 10 86+ 10 61+17 215+5 72% + 8 743
X REZH 132+ 12 82+ 12 60+ 18 20+3.5 76% £ 4 8+2
P <0.05 <00.5 <0.05 <0.05 <0.05 <0.05

7 5 AT A1 AN HANRPATIZE) 3 6 km/h 8 knvh SEBGZHFIXS IR A A FR AR TE W) A4, Geit 2270

WY S 22 5 3
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Table 5. The effect of different exercise intensities on Biochemical Indicators before and after 1 month different intensities
the experiment

3% 5. 1 ANEIZE IR A s fREI R

TG TC HDL LDL hs-CRP FREMEE %5 2 H b
mmol/l mmol/l mmol/l mmol/l mg/1 mmol/l mmol/l

BB

6 km/h 1.71£1.06  5.68 +1.68 09+0.75 3.7+2.00 8+£2.0 5.6+1.19 10.5+1.1
>8 km/h 1.72+1.06  5.68+1.84 0.9+0.7 3.7+1.95 8+2.0 5.5+1.08 10.2+1.0
P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

HI7E 6 Al 1 AN ARFEREATIZ )Y 4 kmvh, 6 kmvhy 8 knvh SEBGALRIG EZE M AR R, 1
HARA. MEIRMS AEH R AR, SN R ERE X
Table 6. The effect of different exercise intensities on other index before and after 1 month different intensities the experi-

ment

6. LI 1| AREIEEE N H b FERRF M

R msrfll{’g n?n?l—};g 1@@ 121333‘5;%1 JI%HZ iﬂtif H Eﬁ(ﬁ}%ﬁ# [6]
<4 Km/h 146 £ 15 90 £ 11 62+17 2+6 68% + 8 73
6 km/h 144 £ 12 90 £ 13 63+18 22467 70% + 8 7+3
>8 km/h 142+ 10 90 £ 13 63+18 22466 70% + 8 7+3
P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

f7E 7 WA 2 N ARFEZBATIZENEE 4 km/h 5 6 km/h 8 km/h SEBG AN IR ZH A AL SR bR A B 481 L,
SB04H TG TC.HDL. MU IR LT, Goit 2 2 7 A B3 B S A TR bR SL IR A FIRT R4 P < 0.05, ARsk
WUt 6 km/h, 8 kivh HATIZE), A A A REFEACE LR I R R 2 .

Table 7. The effect of different exercise intensities on biochemical indicators before and after 2 month different intensities

the experiment

7. L% 2 AAREIEEN5ERE XA IR ARHI AT

R TG TC HDL LDL hs-CRP B S 2 H OB
mmol/l mmol/l mmol/l mmol/l mg/1 mmol/l mol/l
<4 Km/h 1.68+1.0 540+1.2 1+0.8 35+1.2 7+21 52+1.2 10£1.1
6 km/h" 1.62+0.9 52+1.12 1+£1.0 3.2+1.00 6.8+2.0 5.1+£1.0 9.8+0.8
>8 km/h” 1.62+0.9 52+1.12 1+1.0 3.2+1.00 6.8+2.0 5.1+£1.0 9.8+0.8
P <0.05 <00.5 <0.05 <0.05 <0.05 <0.05 <0.05

W FOR PR L ZE T B R L

% 8 vl 2 NMHARFALS TSN E 4 km/h 5 6 km/h 8 km/h SEEGALAIXF IR A, IR ZAKCE I
IWERNEAHEEN, i ERARE ax%iwhﬁ%%@ﬁﬂﬁﬁy<ow {H>8 km SZH6 4
BEE Z L 4 km/h, 4~6 kio/h W IE 0, ASCES SUUHE B Sz gl sR fE AT iE s NREE =57 R
HAT L,
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Table 8. The effect of different exercise intensities on other index before and after 2 month different intensities the experi-
ment

%% 8.2 AAREIEEREN N E R EEEZN

S msnll_?ﬁg n?rfgg ﬁlkf W%\i‘é}%& %}Zk?& H EE(EE)H# If]
<4 Km/h 144 + 12 89+ 12 62+ 18 22+42 70% + 8 7+3
4~6 km/h" 142 £ 10 88+ 10 61+12 21+4.0 76% + 5 8+£2
>8 km/h” 142+ 10 88+ 10 61+ 12 21+4.0 76% + 5 8+2

P <0.05 <00.5 <0.05 <0.05 <0.05 <0.05

VE: W RN R R

2 9 WA AR [FEATIE S 1] 30 min/d 5 30~60 min/d 60 min/d S ZH AN A 4L AE AL FE bR B AR
tk, L3640 TG.TC.HDL. AR IRALLF, Siit 2 7H B8 B U A EhrsLie A Mt 4 P < 0.05,
A SEES B 30 min/d 30~60 min/d APATIZF), BEFEAKIE IR fER N 2R, (H M RREET (A1 60 min/Sis
ERF PR 2 . HE S BEH 30 min/d. 30~60 min/d %, ARSI ENLIE [F 5 FHE R =
MIRTEE % AF Tk BRE BNET F], (HEERARED T 30 7B A Tk

Table 9. The impact of exercise duration on biochemical indicators

R 9. BENFFERTEX A LIRFREIR I

5 H iR ia TG TC HDL LDL hs-CRP AAGMLAE %05 2 H bk
(min) mmol/l mmol/l mmol/l mmol/l mg/l mmol/l mmol/l
<30 1.70 +2.08 5.3+2.08 1+0.8 3+2.08 6+2.1 5.08 £2.08 10 +2.08
30~60" 1.68 +£ 1.06 42+1.28 1+1.5 2+1.68 58+1.0  478+138 9.8+1.08
>60" 1.68 £ 1.06 42+1.28 1+1.5 2+1.68 58+1.0  478+138 9.8+1.08
P <0.05 <00.5 <0.05 <0.05 <0.05 <0.05 <0.05

W FOR PR L ZE T B R L

% 10 A AN [E)2B 4712 80 A] 30 min/d 5 30~60 min/d 60 min/d SEEGH AN B AE . s, {AH
BECE I RAE, SEIRAIM KT ARESRE. MRE. MEARE B RO R AL, Sl ERERER L,
SEYG IR P < 0.05, AT 60 min/d, 30~60 min/d 4TIz, AR IR BRI R, #F

ZEIF AL T 60 min/SRBG A B R = . HLE 57 REHL 30 min/d. 30~60 min/d £, MASEES AT RIAT
B A EEARYE B & o DATI ], DB = . 55 BN

Table 10 The impact of exercise duration on other index

= 10. BEFFEREX R MR EE R

H B ] SBP DBP A E (SRR FEHUIRAS H B AR 7]
(min) mmHg mmHg kg BMI I (h)
<30 140 + 12 89+ 11 62+ 16 22+43 72%+ 8 7+3
30~60" 138+ 7 88+ 5 61+10 21+32 78% +3 8+1
>60" 138+ 7 88+ 5 61+10 21432 78% + 3 8+1
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

VE: YRR L R R R

]]1
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4. Hig

SGAT R LA OB, BEARISENI ), OIS AR, RIS J. WA R, K25
FRKEELG, 785 L. BRI EN AR, AT LSt HBRINILIhAS, (R E s, Bk
RS, B EAERE, 7RSI, 5 R, B AR . A EIEEN, R, KIRThEE,
PR AR SR, DR R, SRE S, AR

4.1. STEFFHLMERRERARR

O IE SE R R[S | RAEL SE R BRI B R R, ArTSRRRaRBR: Hhl. ik, Fike
LA 6]; ARXTERAER: ik, JERE. @R, &gk Z 8 iEsh MG AR, SENEEER
PR TS RGUA — R BB, BT s i 8, Gl — € MR B oS 1 RENS I S VR R IR
i B AEAR R AR O G SRAER R e T R BUR R AR R TR, AR KB KO LT 2K
TBOLT, A HBLA ST sl JER R R AR T B, T RE A PR AR I R B A SR e Y B
MRMEAS CERPRELZWEMLE, SFHEECL . EmgeiEs s, MEEIEFETEZN, Hi#ET
WEBMA TN 24z 2013 SERRIHCoME P2 32 RS SR I T A s 28 24 Ja RO IR 2 2
WEER, AERURENREER SR —HARAE 2 L RPIF IO S S50 A, AR 7T —A “2584k75” 4k
R “IBBENAETTT (7] BI85 FUA A B KA BRI 2R 9 e o I8 BT i A5 R R 2 AL L S
BRI R A R, AEARR S BARA A3 7730, XL LR W 0o 5 RV T 5%, R REE(10]
CUESHEBN e CD4/CDS ML, 1R m UL T KU RZRE ST, WA 1. 4 4 AT LAIESHZ 3 fg
FEAR R ML T hs-CRP, 5 TLEE[6 0 jek LoJiiid 2438 s T AT e Lo Al — 2, SR 1155 AE 5
BIEHmAG . B, B ARLEEIERCR 8. W& 2. & 3 AT LA BB AT IS sh e oo i I REHR bt
AR M ENE 4, 5 EWSE1 210 @ sl r ik 4 SO RSBk AR 9T Ja B BT FUit g b BE R I sl il
PCI J5 ¥ A BT EEA 2 (HMOCRRIE L EMAT @ shibTs. 183/ 2R R 1A AE TR
S, 53— 07 AR R AR A, IR B AR IR R G111, B AT L
SEBTERAGES, T HR RESGE M RFRE, SemiliR, (R EIR, HOCOHEA R, SREEPUARRRA
RE/T. TR B AR, ZE ARy 70~80/70 B, T4 H TG RIB A AN 50~60/70
PRECETEAD, CEBEE RS> T, OBEARS IR TR N T, AR EE QT RERIE A RE IR R TR A
N RES AR R, Higsh ek = I0E .

4.2. HiTEaEMTLMERRERNE N

123 32 B R F R S5 R E 1A EARME N 1IN s, BTSN, A RIE e RO M REr
WERE 1. AP TE RS, VLA R E R ). SURI A RIRE 1S IR E R . RIS T iR
RO RS, MEFR, ORI, O RN RS . ARV IR T AR ST
5FR JEE 5K O LB 6 D) 2R S P P2 - AR IF 0% Gkt 1 i 5 3R R VT 90 AR R 2 i 52 R 30y ek R P afL s
O BRI, FRIC A R BRI R A%, FoRBR R AT 525 %, 5 IR [8 1K iz 2 5 K
FH B 55 R EHIE 11~15 20—, 2 HE: 4 km/h. 6 km/h. 8 ki/h 5256238 B I Fhis sh o 2 5F
103%, MRS AT 1 A ARFERBAT R A — 3 dE bR K AL R fe e A s, HZERTEER N, H
M 7. % 8 W% 4 km/h SBATIRE S 6 km/h. 8 km/h ZREREE X, {H6 km/h 5 8 km/h ZREEE
B FEH S kmv/h B BRIEE I SR TR . KTBEAR . B ST B N, BT T O A AR A )
B — e T e LR D Re, G MR, B R R . SRR IKIEA, AT RVA,
MREA RIS PERERPATIEE) R IR R R R [ 7], BRI O i R A 2l — 2 E
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4.3. BITEFNEFER L E fE B B 3R B S

BAT R B E AT AIEE, X OiTIRE, BRI . IERECE TR B K A A
e, TR AT AR, ST, R . HERRS AR RERPATL 4.5 A B, WHELE 30 24 PAE,
GRS A . AR AR, MASHY B E], PRI R T BEER 10 bk PRADE M XU H
T, BB E TR RFUCPATIN RO SIS PR 3 AR B RO, & 1-8 AR 1 A 2
FE SRR AER AT I TRDG PO LA S 6 PR R LRI, R fRp I (A K R RBR B 5, (HAE
WP AL B], AW 30 0Bt 30~60 3t 60 73 BF LA EOAWTFL B, AR O WTLLE 1 I 5 TR
WA BCEHEERICRZHE L, EME 10 2 ARIERRA D 1 30 73805 30~60 708, 60 708h UL B2
FHEERL H30~60 7785 60 8Ll EZEFICREZ N, 60 28 LLEE BT R0, el
FRIOPAT 30~60 4N E, HRIE[SPRAIZRN A RFEE 20~60 4, A 20 2081146, IZETHE AR [,
FREHAE] 45~60 b fl— B BATIEONE S INIEEhIH , 20— LA BEA R H 1. — R,
PP (BE 708 80~90 A BRI (BE7 Bl 100 28 LA L) PATIRREAT MR, A REIA B RIFAIZCR . 60 % LU L
il FEE NPATHEZ R ) RIZ BB 100 2254, —REEIL 6000 424, N, SERAT 30~60 73
PEEHONE . DATI B m KRR ERAE 110~120 R/7, H ARG RIF. ARZENTREAZIX MG
Wi, RELOPHE, DR RIEE T BR, B2 Rl BB RCR .

AHEF N 2 IR, WO G 5 R HOR SO B HPAT I 3h (0 I B AR D5 i ik 7T .
ARG 1 )5 WA 52047 3 b ATies).
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