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ETHF Logistic FIARB I RER
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i B ARRLESERFAAREAGY B FE B AR AR 134 4 18 ~25 F AW BT A, = M A bk 0l fo
R AGAT, A2 MetaMax 3B % % 5% B M) SRR, i A £ M 3 3% 7 £ 43 R K A E (maximum oxygen uptake, VO, )78
S, KA Spearman #8% A S Logistic BT 54775 AT AT B, R EN. mBEAGRFH mlb TSRS AR Ak
W E Z AR E (M) . & (heart rate, HR) #4544 & (stroke volume, SV) |« E 4 dn i /4] ( ventricular ejection, VET) | f24r %
& (hemoglobin, HGB) , 7 #2#EA! & #4254 35 (step) L3 (block) BEA (model ) #3569 P 3/ T 0. 01 ; A A-4E AR B b -2
Sk HAXKAR( —2LL) 4 159. 374, Cox & Snell R* %4 0. 331, Nagelkerke R* 4 0. 373 ; 5 AR TAM E R 1 EAE A 45. 5% , 5 K2
EH100% , 5B 3 EFEH 100% , 4546 81. 8% ,BLAA Logistic B )AEEALE 4L B 4F, Hosmer F= Lemeshow 434 TR 18 &5 3. %2
MBMRREFHEEZF(P>0.05), TLAFRHRF AL TN AL RIRIEIHRL A RN % T Logistic =)3HE A b4 EI4F,
H HR.SV.VET HGB M TSR FAFARANELZRA L, ANFL T ZAELFTEHEMBRE, EHBARXKHE
A&, 7T VAR B 535 B e 0 & A | W AR R g e I 4E R R AT B E KAERAFE P,

Rikin AAREH s A KL F, B, BA, H Logistic =) )a R A

hBELY S R339.4; SCHRERERS A

Aerobic Capacity of Male Students in Beijing Colleges and

Universities Based on Ordered Logistic Regression Modeling

LI Chuang-tao, GAO Xiao-lin® , WANG Hao, WANG Wen-di
(China Institute of Sports Science, Beijing 100061, China)

[ Abstract] In order to explore the influencing factors of aerobic capacity of male students in Beijing colleges and universities, 134
male students aged 18 ~25 years old in Beijing colleges and universities were selected by random sampling method, and venous blood
was drawn in fasting to measure the blood indexes, and gas metabolism was monitored in real time with the MetaMax 3B system from

Germany, and the relative maximum oxygen uptake (VO,,. ) was measured by a linear incremental scheme. The results were analyzed

2max
and processed based on Spearman’s correlation and ordered Logistic regression. The results show that the factors affecting the aerobic
capacity of male students in Beijing colleges and universities in the regression equation are body weight (M) , heart rate (HR) , stroke
volume (SV), ventricular ejection time ( VET) and hemoglobin (HGB). The P of the combined regression equation model coefficients
test step, block, and model tests are less than 0. 01. The -2 log likelihood value ( —2LL) of the goodness-of-fit test is 159. 374, the
Cox & Snell R* is 0. 331, and the Nagelkerke R* is 0. 373. The predicted rank 1 accuracy is 45. 5% , rank 2 accuracy is 100% , rank
3 accuracy is 100% , and the combined is 81. 8% , indicating that the Logistic regression model performs well. Hosmer and Lemeshow
test predicts that there is no significant difference between the predicted values and the observed values (P >0.05). This indicates that
the multivariate Logistic regression model of quantitative loading cardiac function, blood indexes and aerobic capacity of male students

in Beijing colleges and universities has a good fit, and HR, SV, VET and HGB are important factors to predict aerobic capacity of male
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students in Beijing colleges and universities. Meanwhile, the subjects do not need to exercise to the limit state, and the intensity of ex-

ercise is greatly reduced, which can effectively avoid the occurrence of exercise risk, and the test results of the regression model are

better and good, which is suitable for the promotion in a large sample of the population.

[ Keywords |

AR R R R T A TAERRE ST, 8T
SR EA 0, FRIEL 0, Jizs 3h J5 WK & fig J1 1 3
A Y UEAER A ERE R B 9T A2 Bl g
BRI GE Y TR AR R B, KAg
TS TGS @ REE KA, MR AER
A iz B RE VAN B IR EE 55 W 1) H 2 )
KT 1 PEAL B 5675 18 B I R 48U (maxi-
mum oxygen uptake, VO, ), X#K[5]H VO, FFH
O DI RE, Xt O IE A 12 T IR T AL
ST A e e PR R

VO, Iy A B R s
Wb B A BhO itz Bl ( cardiopulmonary exer-
cise testing, CPET) Jllf% VO, ,CPET F&F AR,
SN ICRRIE 4) JEL R I L B 3 KRR 0,
W AR A CO,HEH 1, 2555 SO Jili R 28 & G K
SPURE I R AT R (R AR L TR
FERCR  ARMEHE B KA T AT, ]800
ZRN N, Z il #E A7 WAk FR iz 3, R4z 5
5 & 0K (heart rate, HR) ZEE0{EAEDN H VO, , 7]
LA G e, B AT iz 3 B RRARE,
REAT A0k 5 iz B0 KU 19 & A, BN T B B2 vk ME A
EARSZ W],

MR AN B AR TE 7 Al L ALRE K TR
R SR LAl BRER 0 DR I R 2 A AT A i
PEAG A, LT B VT S A R R
IR FR  (HIZAARL H BRI WS AR BETE SR Hh AR
XL E, AN RER B A AKE R, iR S
SR BT Lo B RSB E 5 4 M
YN A RETEN A PR i, X 2845 it 2 A X T
FEERIRE  ABEHE) T B4 AR

YT, DL 18 ~25 % iy db nt e 58 A SR i gkt
% fF A E 4 20 MetaMax 3B £ 48 52 B Wl <44
R, SR 8 3G 171 fif iz 3l 7 2 AR VO, A XTE,
HE LT VO, MXHER R 3 AR,
xXTAHF Logistic EUﬂﬁ%,%UﬁH%%ﬁﬁlbﬂJﬁ‘é
CGRIRTT 40 W) | LW FE 5, 2 57 PPAG IE 5t e AL
B AR ST LA AL SRy B A R R 4
WA

1 X&57FZE

1.1 X%
R T 2019 4F 3—12 AEEZEIRE BRAE

aerobic capacity; growth and development; exercise; males; ordered Logistic regression models

BRAWFIE riz s i ae =, 20 9 AR,
OF#Y 18 ~25 FEFERFFHA; QLT iz sh 4
i ;s @REHS AR S0 9 B IR A T R 45 B A
MR, HEBRARE . OFFLEL i | 058 45 Ty 1 %2
9 LA S G B 58 5 (D) A 38 3 % F i T o e A
I A s QU WA AR A0 R 5 1 0L,
UL g HERRE, LR S 134 Z2R , Ir A
AR E G R4 A RS 57 2, 3 i 4 6 A2 3k
FHIRE AR AL B A, Wi R o B AR A ROk
0, B IC A 4 BRZE SR 58 O il A2 213065

1.2 FHi&

121 SARE KT

Fe RFE AR I3 Rk A 1 ] 5 30 MetaMax 3B &
G i) W I A A AR, T T L 32 i R o R
B AR A AL s R AR e =, 2R 7R
L FRAE 5 min SRAEFEEUE  # R R, HEAZ
PEIBHE 1 7 iz By, R AR e 40 W HRFZE 2 min, i3
AR K 20 W/ min, i8 3 B FRARE SRJE DL 20 W
H D FRAR S 4 3min TR, B 45 1R 3k, 3
AT RE B A HIAE 60 ~ 70 v/min,, iz 3
JH POLAR 0> 3RFERAEZIRH L0 3 it 74
FEAT BhAS O H TR W 4 ol fas Bl KU 1 & A
20 LR AT R 3 A S B IR DR
F+Z 180 b/min B{ 2 min NAH: F T} QIFIE R =
115; @ # 22 Wk | % A & W 8 H <
2 mL/ (kg min) 3% F [ ; @ 3 WUESE S5 42T 19(
SRAAR 7 S A5 4% 3 Hh 2 2 SR DA 2R B R
% IR 43 IR 4Y R 6 ~ 20 4% | 45 B BN fig
WEad), I AT AR TR AR VO, AHXTE
(VO,, AXHE/ R ), MG T T8 BUE & 17
T CINAE (40 W) 4545,

1.2.2  fuik3gArmlax,

A 32 A 12 Bl X A 2 R HGER k f, FH
DIy GEN. S F.43ZS i 20 A 43 B ASGHEA T 0 & )
ik, Dl 7% ACCESS2 ook T4k & G4 A4S0 i 43
BTS20 (T) FEZ R (C)

1.2.3 BAFNX

Z: HESCHR [ 22 ] H iy i, B i AVARE 45 3]
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K1) M IR kg H M EE , m,
1.3 REEH

T 528 e I A 2 2 0 A R 45, 7R
T3 2o JRU G 0 A, s e A ) a0 R, B = 3
Be A e B SR S8 i i, 5 e i /E AN
PEATHRAE AR B U A48 . Bl A EE
SER, AR
1.4 %itorth

i SPSS26. 0 47 I b B s A\ FIZ 45 i x|
BN B AT IIBE (40 W) F8 45 I W FE 45 4T 4
WG, TR TERER A + bRifEZE (x £5)
R, R Spearman A K ik 5 VO, FHXEE &
FHMEFE A5 ; SR 5 1A )P Logistic BB/ H
JE A ALOIIREFE AR MR FE 45 5 VO, AHXTE K
KHNE s B S AT A B8 R R HERRPE, DA P <
0.05 HERAFIFRE L,

2 #E
2.1 ZREFBERER

W 1 Frs, P AR 0 BEA TR 1825 22 5+
(P>0.05) , Ul WP 2H 21 A TR st
x1 WMAANBEREBLER
Table 1 Comparison of basic information

between the two groups of people

T WA 3z R T U o e SR
A (n=101) (n=33) (n=134)
Ay % 21.6+1.8 21.5+1.7 21.6 £1.8
B/ em 176.5 £6.6 174.1 £5.7 175.9 6.5
IR/ kg 73.0 +14.4 69.1+7.1 72.0 £13.1
BMI/(kg'm~2)  23.3%3.6 22.8+1.9 23.2+3.3
B F M = Rl 2E (3 £5) Fom sn IREARE
zx2

Mk FEFR1E SR
W 2 fros , WZH ARG E B e O DD RE IR
FIA A S48 b o W& 25 5% (P > 0.05) , kW4
S HA R B
2.3 IEMREIMEKES

HZ 3 AIA1, VO, AHXHEA HR £ 1 (hemo-

globin, HGB) S HAHI, 5 4l H & (stroke volume,
SV) Bt gAY 5t (dade ) 025 S LA ] ( ventricu-
lar ejection time, VET)ZIFAHX(P /N 0.05)

®3 5vo,, BxEEXEEENER
Table 3 Indicators significantly correlated with
relative VO

2.2

2max

eIt r P

¥ (HR) -0.293 0.005
AR IR (SV) 0.322* 0.002
Ik Hsf g 2 2y L e 0.369 ** 0.000
LS IR (VET) 0.367 0.000
ML A (HGB) -0.237" 0.017

TEor AR POy 2 ™ AR P <0.01; " i3k P <0.05,

2.4 kEERBLEFRES Logistic ElIFH 447
w3 fiw, 5 VO, HXHEEA S 14
FrA HR .SV .dxdt \VET HGB, @il H ¥ Logistic [A]
IFRERIHEAT S0 BT AHOCAR B R 4 R,
YR 4 FIH T Logistic [MIHFLRL Ky
In{P (Y<1lx)/1 -P(Y<Ilx)} = =2.757 -
0.067X, -0. 025X, +0. 066X, +0. 018X, -
0. 009X (2)
In{P (Y<2Ix)/1 -P(Y<2lx)} = =0.771 -
0.067X, —0. 025X, +0. 066X, +0. 018X, —
0. 009X, (3)

D AIE BN MK 45 R

Table 2 Results of the cardiorespiratory exercise test

fibw

FEE A (n=101)

AR E2H (n =33) B (n=134)

RE BT DI RER bR -

DEB(CD /(Lemin ™' em %) 5.6+0.8
Lol (CO)/(Lemin~") 10.7 £2.3
¥ (HR)/(b-min~") 108.1 +13.5
AR (SV) /mL 100.4 £25.5
B RSB (SVD) /(mL-m ~2) 52.8+£9.7
B AR (SVV) /% 17.3 £2.3
kB e A= LT (dade) 286.9 £58.1
Ly L A] ( VET) /ms 223.7 £35.4
IR &2 —
MLTEM(HGB) /(g L7") 153.9+9.8
EEA(T)/(ng-dl ™) 558.8 +136.3
JZREE(C)/ (pg-dl ™) 13.14 £4.19
EEENGDAE LY —
VO, HXHE/ (mL-kg " +min =) 37.8+7.4

6.1+0.9 5.8+0.9
11.5£2.5 10.9£2.4
104.0 +10.4 107.0 £12.8
111.5+£26.9 103.4 +26.3
59.2£10.4 54.6 +£10.3
17.4 £2.7 17.3£2.4
305.8 £44.8 292.0+55.3
243.1 +£35.7 229.0 +£36.4
153.6 +9.3 153.8 £9.7
609.5 +159.8 571.3 +143.5
13.37 £3.29 13.19 £3.99
38.2£5.7 37.9£7.0

TE Bli I + DRl 2E (3 +5) R WEEAHE
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x4 BFEEOPEVDHNEER

Table 4 Variables in the ordered logistic regression model

e " e A OR95% CI
7D REL FrifE iR wald df P = I
IRE (X)) -0.067 0.018 14.333 1 0.000 -0.102 -0.033
HR(X,) -0.025 0.021 1.529 1 0. 006 -0.066 0.015
SV(X;) 0.066 0.037 3.225 1 0.003 -0.006 0.138
VET(X,) 0.018 0.008 5.310 1 0.021 0.003 0.034
HGB(X5) -0.009 0.024 0.147 1 0.031 -0.056 0.038
HHE 112 -2.757 5.292 0.271 1 0.002 — —
HEE 213 -0.771 5.286 0.021 1 0.004 — —

Hwald AR df A E B EE ;OR95% CI 2 95% B A5 X ]

2.5 HEANKIE
2.5.1 BA R LELHEE
M s frn, 76 AR RS SR g, 2
(step) . B (block ) FI KL% ( model ) 4 5 P #5775
F0.01,
x5 RBERPHEEHRE

Table 5 Comprehensive test of model coefficients

FEhR wald df P
H: (step) 35.814 5 0.000
He (block) 35.814 5 0.000
B (model ) 35.814 5 0. 000

T wald RO fE;df 0 B BB P oy A TE,

2.5.2 BERPSKEETE

TIRAIREA - 2 XPELRISR{E [ - 2log likelihood
(- 2LL)] M 159.374, Cox&Snell R* 24 0.331,
Nagelkerke R*}0.373 1135 6 Frw .,

W3 7 7R, B Logistic [V (4 iR 175 0
SR ULINAE R 1B, TR0 4 HE A 2R A 45, 5% 5 WEIIAE
Ry 2 I FOI A HERR N 100% 5 WL AE K 3 1), Fi
DA HERR R R 100% ;254 81. 8%

Hosmer F1 Lemeshow & 5% H 700 {E 5 WL B2 (8 TG
Z25(P>0.05) , 1% 8 iR,

F6 HELCE
Table 6 Model summary
-2 MEIARE( -2LL) Cox&Snell R? Nagelkerke R
159.374 0.331 0.373
{F : Cox&Snell R? 1 Nagelkerke RZ#J0th R? R REELAL 15

TR,

®7 SEBW"

Table 7 Classification prediction”

L EL T (5540 T
(55450 1 2 3 HEWR/ %
1 1 4 0 45.5
2 0 2 9 100
3 0 2 9 100
Bt — — — 81.8

L YIEIE o« 4 0.500,

#* 8 Hosmer 1 Lemeshow #3&

Table 8 Hosmer and Lemeshow test

wald df P
3.422 5 0.635
A .wald F}J{E,dfﬁ HHEE; P AT R
3 i

3.1 BREMAREEHARAIIEE D

K2 H g5 T R BHR R UK 154 200
R EF A A TR BEPEAR , I UEAT Bl S5 ) 43 WA
T EE ) RTRRESHRN o, XN A 5
R R 2R BMI S @ BRI ER L R
HTF DA R RS AR, S i
D32 G B oy S, ) AR O R A
B R AN T AR D BT 7 AAR e, 25 BT
L, TR A B 5 3 DA 0 T 7 B4 48 BRI R ]
P 2T AN ] B4 43 b o, 3 B ot LT X T
FEE BRI ASRESE T BT R ABE R, Br DL 2
—ANE T KA NTE S5 R oy b ofE 19 2 K
I,

ARG IR BT R FHT — G B B NICOM, #H L 1%
S DIRE WSS BRI 07 T AR TO A | i I A
HEWTH 2Z I 1 CO L Z RS 3 T AR E 5 & 1)
AR NICOM Wi 430 T AE , o Al T 00 i 00
L5 SV 1AL R & 30 WE A AS TR 32, X % 00
W IR BA B X, 8 n] DLW g 3 3248 5 1Y
K iz g e Ty, 238 & KA Je, SV ¥ AS 11
=Y A2 AR BR S, 50 iz sk R gh
A X B B 2 i sl s E  PE A AR [
A4S S Logistic [ ITRERY | BB AT 2
AR B B 0 20 o0 M 445 R B 5 W, AR Sl 1Ak
THRZER/N e R, AN AT R FE bR
FL4E S AT I EEFE AR HR SV VET M Il 38 b
HGB, BEFEBFSE K 2 F.0 3R | Il A0 i 0% o 25 4
B A TR O i 1 7, AEL FH 2 2 97 fr 00 DI RE | I VA
SR A (R FE AR T TR S RS R £, ARHF
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M e B S O D BE LR bR 2 A TR 8 HR
TR EAARE R ZE, Al KA A ERE 2
[l =1 5 [R) 2% i 380w A RN A JE AL s X it T
(AR, T EL X T 4 i PR 26 0 52 W A 2 e HE Y, A
BB E R B T, AT R IR 25 R
52 BT REAELA T e, ok T BRE K S REA Az 3h
YIkpIR 38 S RER B —EMEH
3.2 EERTEOINEES O A

F 9% K B0 5E 1 A fnr O D REFE AR HR 5.0 Il g
M, SV A1 VET 5.0l 77 S IEH 5, M5
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R E RGO T, O IREAN R 52, CO A3l
FIK I A5y TR 2540 BT R A] . CO AT LAAT R HL DAl 476
WRGOR R VEN 2 3O I DI RE GRS b, O
i A O R R AL HR SV iR fbiE
M) CO, H HR SV W2 AR EEEm KR, &
WG LA VO, AHXTE R S B0 il T 77, HR SV Al
O AT AN B R, HA D B K
P, KA A ERE 1S CO Flde SV I IG5,
Barbosa %5 iF ¥ 2B, HR HI VO,,. AHXHE 2 3
A (P <0.01) , XEARMRER -8, £ELO
B MBS A] (left ventricular ejection time, LVET) 32 %L
S 2 28 O ULET U 4 Bt 4 e O A B T 3 e ] 4%
S T fig 2 A5 E R, J0 HOR O IR I 4 AR T 1 5
55, eI IR b Al O IR T R (9 EE 28 bR 2
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K, LVET 20 (I HE ifin 5 4 /N 3 ZEE e 0 L
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