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o R :CVD EfEL K baPWV HEPRA 4351 5 CVDAILfE L B baPWV IE 40 LA, A4S (M O il A =8 P HR A e
S7SFTE] I éﬂﬁlﬂl%(fﬁsting blood glucose , FBG) R AR = (glycated hemoglobin Alc, HbAlc) FIH E@E(triglyceride s
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A& VIR ST ) i TR EP 5K R (FBG (HbA e A TG AFAEAIENE (P < 0.01 5P < 0.05) o 5L AFWe A AR 3 LI T
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Correlation between physical fithess and cardiovascular disease risk in male of physical
examination population in Nanjing

ZHU Wenfang, QIN Pei,GUO Wen, LU Jing, LI Xiaona,ZHANG Qun’

Healthy Management Center ,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: To study the correlation between physical fitness indexes and cardiovascular disease (CVD). Methods: We
selected the physical examination data of the male physical examination population (a total of 220 males, of which, baPWV was tested
in 142 males)who underwent physical fitness in our hospital from January 2018 to July 2019. Based on the scores of Framingham CVD
10-year risk , the total people were divided into groups with low-risk and middle-high risk ;according to the speed of baPWV , the people
who completed the test were divided into normal group and fast group. The correlation between physical fitness indexes and CVD 10-
year risk , baPWV was analyzed. Results: There were significant differences in age, smoking proportion, cardiorespiratory fitness , body
fat percentage, single foot stand time, blood pressure, fasting blood glucose (FBG) , glycosylated hemoglobin (HbAlc)and triglyceride
(TG )between the middle-high risk group of CVD,baPWV accelerated group and the low risk group of CVD,baPWV normal group (P <
0.01 or P < 0.05). The middle - high risk of CVD and increased haPWV were correlated with age, body mass index (BMI) ,
cardiorespiratory fitness, body fat percentage, single foot stand time, systolic pressure, diastolic pressure, FBG, HbAlc and TG (P <
0.01 or P < 0.05). Conclusion: Age, smoking, body fat percentage, blood pressure, FBG, HbAlc and TG are the risk factors of CVD.
Cardiorespiratory fitness is the protective factor of CVD ,which has a good predictive value for the risk of cardiovascular disease.
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P 2018 A= [ELC LA (cardiovascular disease,
CVD) e it o, 3 [ BUA O 148 S8 35 29 2.912
N, HABRAAL THREE BT BB, 55812016 43
O LB FE T 84T i 25 2B 1 L, i TR B
MBI . 2016 AT O ML AR AE T i 4Rk AL
(¥ EE 253501 45.509% F1 43.16% , VA 5 BI1FET
A 2 BB T 0 Mo JEAIFSE O LA e R
A B I RO S AC T RE A B G P, PEAG
AU R S XL 18 2 g DRI, B X6 A S A
PRIR AT SR T IR0 G

{A3% BE (physical fitness ) iX — M & F 4& 1 Lok
— B85 32 R0, 9 35 [H 32 3 5 2% 25 (American Col-
lege of Sports Medicine , ACSM ) 43 A 5 fa i AH 5 14 {4
A5 SE HOB SR SCRYR T . SRR IRIE BE 5 1
PR A= 15 BE T AT AR Rl B 25 DA G, 2

U LA S 0 JUL P A 4% e BRAEROCR RO RE ), T8
AL B R B3 Ol 7 (cardiorespiratory fitness ) |
JUUIA T35 VLD ) A S 28 B S A e, T4
o, B N AR E AT T RGEEREY , ] T RS BE
TE bR -5 0 A AL T AU, 1) SCIR M , -4 o il it
RE RO E R, 5 RIE T FLL AR
WU AR,

W F A, M REFE AR 0o ) UL )
S5 5500 ML A <A S5 g XU 1) 1 O R AT A 4l
B PR A R AR RO AR B, TR R
ST ARG RO I 5 114 R8s XU, A HE 5
5 BB AR Z 1B 5G| 6 e KRS A AT ST
0, Je T LA 3o 2 Bt e XU A A O Ji i
5 R O L B R O L AE D RE SR B B
(S8

1 XN&MFAE

1.1 x%

ARURBIE TN G S B it BERF R 2E 5 — B = e fee
FREAEH L 2018 4F 1 H—20194E7 A 220 1 3 P14k
K ABE . ATEFRME : 20~70 % 58 RIS AE 2540 C K6
A A BE . HEBRAR D . OBE A 7 0
15 Qi ) 22 0 L I SR P O LR AL O UL
BE(2 d) B A 2t O B s OARFRE DB, R
P il (O B AR P B 1Y A IE IR ) R Sl koA
AP A REIR A0 F7 3258 5 © 2k i fe 2E o
Al AR5 5 @ Atk O LR St R s @M BE ok 2. A1 )
kIR e @St 4 B P AR A B Stk
£ 45 i K A0 22 A ™ 2 #5 1f (> 180/110 mmHg)

a5 R M B I > 160/100 mmHg A6l @ A5
il (8 AR 598 OBl PR L FF R B ) R TC i 8 2
P 5 @2 ™5 JILPA B 5C 50 L B T e e A
M Rl AR BEA R AR TiE 2R B 4L
PRI TR o IR Be B 4G B2 51 St
(2018-SR-175) , A ot & 2 8 Mg R 2 45
12 7%
1.2.1 FHRE

T AR AR LAGE— il 22 (bR U, 765230 Bl
BN B 38 3, AR [ BT 2058 B e PEA
FAHIIE R . RAENBALHG A RIS
P N ST N R e Ny 3 N 2R R W& ARG
BAE,
122 FHERMNE

A FE Al TR YIE 4 HK-6000 2 517
B I i A2 A B 8 7 A LT S | PAT HIR B2 57 B
[i) 4% S5 7 ) 45 B A 2R SR DG PRI REFE A
123 HHRBAENE

S IRE ST B AR E R R RS
Rl PR B0 o s T ) B v AR I LAt
THEAR T $8 %0 (body mass index, BMI) 18 ; {# FH A= 4
FL B TR S (AR B 2, A% S B R L4343 A MC-
180(TANITA 2~ F], HAS) .
124 HAMaLm K

D i A A AR 0 il T 7 ok S B R ML AR
FAR L, A DR A AT 23T AR 32 Bk
B R AT 4 YMCA MK )5 22, SCUa AR 4t
& S KB EA , HEBRANIE B 12K o AR Er-
gometer XC1000 PR A4
1.2.5 w5 ik 1045 R B iF 4

H 4 Framingham CVD 10 A JRU 6 00 A A 12
PRI AR I R E | g R e AR 1 IE
R A S 43 234, WEAG CVD 10 4F B ARV E | i
I KUK <109% A fi 41 (n=160) , H 95 KUK =10% N
e fEdH (n=60) .
1.2.6  JRER Bk ¥ % A% F 1% & (brachial -ankle pulse
wave velocity,baPWV )| &

Z B R 5~10 min J5 , BUP M, X0 9]
L AT SARB, A7 4 B LIRS | IE & I
W 5 B2 ok A Ak 3 2 A ( H AR BR G g, 25Ok VP-
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baPW VL S0 ) {345 00 7 7 24 B o baPWV IE
ZH . <1 400 cm/s(n=97) ; baPWV H4Ht2H . =1 400 cm/s
(n=45).
1.3 sitFsk

K I SPSS 20.0 H 7 K A , 4% TR I BE M HoAtl
T8 AR Y4345 AT Shapiro-Wilk 1E 254655, 755 1E A&
I3 A TR PR R BB hR E2E (v £ )RR, I A] LE
R e A 5 AR TE 250 A Bl R FH AL (Y o3z
O LM (Pas, Prs) J3%7R , 21 8] LR FH Mann-Whitney
U K35 5 THECFORE LU R, A 0] LR R 7 ks
5o ARIEZSSME RYFEAR S 515 CVD 10 48 XU B AN
baPWV [ AH 53 H1 K F Spearman #0543, HAth
FE4 IS0 A Y R 45 23 31 55 CVD 10 4F XU B2 Al
baPWV 4 #H 5 434 R FH Pearson A &0 T . P <
0.05 %7m 2= HA G i 2

2 &% R

2.1 CVD 104 R 4 o Fr B &

5 CVD 104 XU B ARG 4L A L, CVD 10 4R
o BB e g fen 2H 1) P S A R L B BMI A £ LA
JIE 8 JEHE SN I MO He 5K e S I (fast-
ing blood glucose, FBG) ML I £1 25 H (glycosylated
hemoglobin Alc, HbAlc) | &l AH [& P (total cholester-
ol, TC) . H 7 = Ef (triglyceride , TG ) FIMIL 25 1 fg 5 H
JH & (low density lipoprotein cholesterol , LDL-C)3%)
Ry MO T g AT, PATHR B J S I TRt , HL 22
SFHAGE (P <0.01 3P < 0.05), P4 a2
T3 AR AR T et R v % S AR 1 I [ B Chigh densi-
ty lipoprotein cholesterol , HDL-C YEH RS2 e
(£1)o

*1 CVD10ERKENRBKER
Table 1 Risk factors of CVD 10-year risk

P SESEN CVD 104F-H1 541 (n=60) CVD 104E{R &4 (n=160) P
AR (%) 50.68 + 7.43 38.29 +9.03 <0.001
AR [ (%) ] 47(78.33) 31(19.38) <0.001
BMI(kg/m*) 26.43 +2.99 2544 +3.17 0.039
LT 77 mL/ (kg min) | 20.77 + 6.44 22.89 +5.38 0.029
AHE (%) 24.98 + 4.60 23.15+4.91 0.016
#5741 (kg) 40.54 + 6.67 42.12 + 6.66 0.128
ABAAARHTE (em) -0.24 £9.10 2.04 £9.73 0.117
PR BAJE ST B I () 4.00(3.00,7.50) 8.00(4.00,20.00) <0.001
PEFES NI () 0.48(0.45,0.52) 0.47(0.44,0.50) 0.024
i e (mmHg) 129.72 + 12.21 122.67 + 12.43 <0.001
#5KH (mmHg) 81.84 + 8.29 76.97 + 10.18 0.001
FBG (mmol/L) 591 %127 5.25+0.71 <0.001
HbAlc(%) 5.70(5.35,6.05) 5.40(5.20,5.70) <0.001
TC(mmol/L) 593+ 121 534+ 1.12 0.001
TG (mmol/L) 2.04(1.24,3.61) 1.43(0.97,2.12) 0.001
HDL-C(mmol/L) 1.09 = 0.29 1.13 £0.34 0.057
LDL-C(mmol/L) 3.81 +£0.77 3.29 +0.77 0.002

2.2 baPWV & A% H %

F 2R R, HIE W AIAH L, baPWV HEPLA 1)
SERAEAS R L AR S A R BRI FBG
HbA Le TG #4857 , 1Ol 7440, P IR 5 A2 ST
IR, H 2 R BA G L (P <0015 P <
0.05) , FiZH ) BMI 312 7 AR A7 (AR i | BE 428 S5 o B
TC.LDL-C flHDL-C T B 45125
2.3 CVD 104 R e A= baPWV 5 1KiE 485 . le B
FagAn R

CVD 104FM B 432 Z R I R 255 30 il

R I U XU, BB A% A58 4 b s e 1L A 1) R
9o T I, 0 o 1 0 I R S T B R
R EFE3 AL, CVD 10 4FE XS BE S54RI 24
BMI &g % BE$E S N B 4 e 75k (FBG .
HbAlc TC.TG } LDL-C 2 IEAH S, A& R 5 r 434
T 0.192~0.595, P < 0.01 5 P < 0.05; 1fij 5 .U il ifif
77 1P AR B2 N7 B () S AORE DG, A OC R B A
T-0.226~-0.196, P < 0.01 5 P < 0.05; 548 7 Ak fii
PR I T2 ek

baPWV fiE 1 ¢ 1 i b S B v 3 fik S K 2l Ik 5
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Table 2 Risk factors of baPWV
FHIC R baPWV B4R (=1 400 cm/s) (n=45) baPWV IEH 41 (<1 400 cm/s) (n=97) P
A (%) 49.86 + 7.56 42.89 +7.76 <0.001
WA [ (%) ] 23(51.11) 33(34.02) 0.008
BMI(kg/m) 26.25 +3.03 2535 £2.84 0.090
il F3 [ mL/ (kg + min) ] 20.54 + 6.29 22.69 +5.28 0.038
R (%) 24.64 +4.22 22.84 + 4.64 0.025
#5471 (kg) 40.99 + 5.82 42.49 * 6.57 0.196
ABPARRTJE (em) 1.61 £9.39 1.56 +9.85 0.980
PATHR 52 ST A R] (s) 4.00(3.00,8.00) 7.00(3.25,18.75) 0.035
FERE VT (s) 0.48(0.46,0.51) 0.47(0.44,0.51) 0.465
Wi e (mmHg) 132.20 = 11.88 123.02 + 11.62 <0.001
&5k (mmHg) 83.48 +7.87 78.31 + 8.83 0.001
FBG(mmol/L) 591+ 1.34 5.42 +0.83 0.008
HbAlc(%) 5.70(5.33,6.08) 5.50(5.20,5.80) 0.032
TC(mmol/L) 577 +1.22 5.48 +1.21 0.145
TG(mmol/L) 1.85(1.14,3.19) 1.55(1.11,2.38) 0.048
HDL-C(mmol/L) 1.16 + 0.37 1.11 +£0.32 0.238
LDL-C(mmol/L) 3.68 +0.77 3.52 +0.85 0.249

PR, B LEUE T S B 7R 3l ik B R sl kit T ke
REFERE I, baPWV 54AEES WH  BMI AT 2% 1k
45 1k EF K . FBG .HbAle J2 TG S FAH X, FH X &R
Bor 7046 T 0.184~0.520, P < 0.01 5{ P < 0.05; ifii 5
S BT g R P HIR B A 7 s ) S22 A R OC , AH O R R r
J9-0.210 F1-0.167, P < 0.05; 542 11 AR AT |
PEPE I W TC . HDL-C & LDL-C JC &t 2440 e 1k
(£3).

3 3 R

N HBER B AL B A5 [ I A8 R
i P RF G B T A S e R R . TRl 1
Hs MR S B PR S5 RO 5 L T e R
W2 AGHUREE R B = B AR B AR AN R AT
J5 AFEERAT , BT LR R SBT3 T
2 bt O M TS R B S S g
il FRE A BE -5 A A A= 8 BE T L fEE R K P FIDRS R
OUEE VARG A8 O LA R P A 4% A BEAR AL
RIGAETT , BEMS A S WO A RS . ARG 2
FHEAEAFNE R HETE T IS BB AR BELRERY
SR, WIS T — 28 AR AR IRId RE
AAOCER b5 O 0L 1) AU A5 A e E ST, Williams
SR 1 T O A D PR BE RO
TR REAE A SR ARG O LA AR S 14 A AR , T
L 7K 0800 JT S /3 BE A% 2t S 3 AR O ML 4 AR DG 9

#3 CVD 104 . baPWV 5B EZERHEXME
Table 3 Correlation between risk factors and CVD 10 -

year risk or baPWV
- CVD 104 XU baPWV
- r{i Pl rfi Pl
AE 0.595  <0.001 0.520  <0.001
W2 A 0.526  <0.001 0.121 0.035
BMI 0.192  0.005 0.258  0.002
il 7 -0.196 0.004 -0210  0.013
IUNIFES 0210  0.002 0278  0.001
eV} -0.081 0239 -0.114  0.180
AR AT -0.113 0.104  -0.019 0.825
PR SZEFR] -0.226 0.001  -0.167 0.049
SuEEIraming 0.268  <0.001 0.155 0.067
e 0.342  <0.001 0.393  <0.001
KT 0.336  <0.001 0.349  <0.001
FBG 0.254  <0.001 0.286  0.001
HbAlc 0.371  <0.001 0.184  0.039
TC 0.270  <0.001 0.103  0.225
TG 0.350  <0.001 0236 0.005
HDL-C -0.051 0462  0.143  0.091
LDL-C 0.265  <0.001 0.066  0.436

39 118 9 XK 5 ] i e 2 4 3 AR BT I
120 5] 50~70 % 2 BE g £8 35, B 5% LM DR s s
FE AR RS REAE AR 5 0L R A5 S bR 22 [R] A A
Mk AR TG O TR 7 i T e 4 i A A R R
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TR, (HR I 53 Jmy BR T 2 UM PR £ 35 R e
5500 A8 D RE 22 8] B RH S , T EL YA X0 I 45792
o 11 T A 3] 3 1] A FH 5 A BIFE 0 1 e i 5 R AR
TRk ANBESEAT M BPERR 5T, A 0T LU A RE 4 A
5 CVD10 4 AU BE AR DG , 45 3147, 5 CVD10
SERSGLHARLE, T fE4] BMIRRE S 34 S 0 5
7o OO eI , P HIR B FE 7 S TI0 5 AH S
MrEE/R CVD104E XU FE 5 BMI AR R 5645 5 1o i
L TEARSE, 105500 i it o 0] IR B 7 s i) 2 7 A
XK, 45 AL R IR IE g dE A rh BML K 32 3 #E I
N7 B e o i A6 9 9 1) e s PR 22, 0 It TS g 0 PAT AR
B N7 IS TR] U AR R R A BE TR AR BE AR 4F Hb
PEA O I A8 10 1 FEOE XU | 31X — 25 SR 5 Williams
S5 0 I g e SV B A 4 SR AR — B, W AGE
A T DAAR G- M 2 s ISR, T I A5 XL
Wr , oo B I ER R | v AR T R A TS 0 0 A R
1) N —EEIRAR

baPW'V & — i 25 3L 114 ) ok fee Al 0 7 3 , 7
O LA 95 0 ST 3 ) 32 O Ik AR O A% e A
P, PR S IR AR B R . — TN 14 673 4113547 0>
I 55 995 5 1) H AR 2 55 35 8080 1 meta 23 BT B
baPW'V BERAMN 1 ASFRIEZE O LS T4 AU 3l 2 1
T L1945 W AE MBI T baPWV & J0.0 LS R A
T A0 A AR A IR S TN R 12, Laurent 22
XF 1980 1] =g I B 7 I 8 bhaPWV P4 3 By ik (A
JE R baPWV I & 5 I £ 4 R AE T R
I8 FE T Wk 57 00 PR - H TR DA 5T 0
RIERES baPWV Z (B FIAHSCHE , R T i — 2 BT IR
T8 BB O LA SR AH M AR 98 20 BT O H B fA
5 REFE bR 5 baPWV Z [B] [ AH S 1, 45 4w, 5
baPWV IE % ZHAH . , baPWV 328 1 i 2245 s, il
SO IR 2 R0 A HIR AR 7 s ) 451 5 AH OGP M B
baPWV 5 BMI {4 Ig & 52 1EAH 5, 1 500 il i g A0
PATHI B A2 57 B[R] 52 A7 R G, 45 R AR /R (T B e A v
BMI {452 3h iR A i) e iz R 25 o it 5 A
R B J N7 TR DU R AP R 3R ARG BT B BB AR 4 1l
PEAG P Sh R AE L0 0155 B, AT [ 42 S0 ol A5 =
PR AT REYE RN, B T % IR ATE BE vT LAAR 4-Hb
SRR N TR O LA A BRI I A T 4 1 XU
JEE i B AR SRR | B e ARG g T LAAT AR I A
S RERATSCo IS R 1 R AR

25T B UE S0 A 5 0 | i |
BEZKAF- & R 2 012 AR 5T IR o L 43 )5 CVD
10 4E XU A 15 2H S baPWV IF % ZHAH LL 4L, CVD 10

AF R T G 2H 2 baPWV 388 BRegi 45 R AT 5K T
FBG .HbA Lc F1 TG 4B 5 3 25 | FH G M 40 7 45 7 i
45 1% &K \FBG \HbAlc A1 TG ¥ 5 CVD 10 4F X
B BE K baPWV S IEAH G, 3 5 Fi AR 7845 R 24—
AR T LA B AR A A 6 PR 2R A T o,
JE L BEA L K

VR IE REFE b2 I | IR | I S 25 6 00 38 B A1
N — U L A58 XL %) 5 i DR 28 B v il i
3 ARG R A IR BAL ST ) R A 2 T R T
PR ATHEC IV 90 5 R I MR T BE A b, PR X6
FoO it g 45 2 | PATHIR PR ST A ) 45 e A4 S R
g Y RN I W12 e LS 2 B el ) 1
ST Ty BE SRk L VBB A A , T B AR AP O I 785 95 5 B
HI R 1R 2 A, DA B ARG Co I 755995 114 RS 8
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