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A Comparative Study on Athletic Training and Muscle Strength Characteristics of Male
Amateur Marathoners at Different Levels

YANG Tao

(Shanghai University of Sport, Shanghai 200438, China)

Abstract: This study conducted an athletic training questionnaire among 258 male amateurs who
completed the 2016 Beijing Marathon and Shanghai International Marathon and physical fitness
tests . 193 people who completed the match within the specified time and meanwhile completed the
injury investigation within a week after the match were included in the study. According to the new
grading standards in 2018: 118 people are listed in Group A , 65 in Group B , 10 in Group C The
results showed that there were significant differences among the three groups in the weekly training
rate [Group A (9.6+3.4) km / h, Group B (11.8+4.0) km / h, Group C (13.7+6.4) km / h]; there
was a significant difference in resistance training between Group A (56.2%) and Group B (66.2%),
Group C (70.7%) ; there were significant differences (P<0.05) in interval training among the three
groups (Group A 40.6%, Group B 50.2%, Group C 69.8%); there was a significant difference in
hopping relative value and symmetry between Group A (78.53%+12.43%, 73%+13%) , and Group
B (85.37%+12.80%, 81%+14%), Group C (91.70%=+11.43%, 87%=+12%); and there was a signifi-
cant difference (P<0.05) between Group C (61.00+62.27) times and Group A (24.90+27.91) times,
Group B (35.95+£26.40) times. The study shows that the major training differences of amateur
marathoners at different levels are the participation in resistance training and interval training; the
muscle strength characteristics related to sports performance include the hopping relative value and
symmetry as well as the number of crunches; and there is no difference in the lower limb stiffness.
Key Words: marathon; training characteristics; muscle strength characteristics; hopping; lower limb
stiffness; crunch
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1.1 FREMSR

M 2016 4F F 2017 4E 4R 44 S It 50 5 RLAS |
v E PR S da AT M SRR ) S 3 R R
PR ARRIER - (1) 4F#E 20~45 X I P4 1
S5 (2) 58 CEHT 7 22 A R I Y 404 ()
AT (3) M H A S b2 il 5t WIER AN A 253 4,
R FE SR AE R E I 6] 58 N L BE 47 44, B A
ML A BB 13 4, RAA 193 4, HA
fRRIWE 1,

x 1 HARMNFERE R (N=193) (X+SD)
Table I Basic Information of the Subjects (N=193)(X+SD)

EWRTAE B lom {KTE kg BMIkg-m? 2L 4% /min

36.04+8.46 174.04+5.66 69.39+11.93 22.87+5.06 2 238.60+40.83

1.2 BT &
1.2.1 XBKAR .+ Rivik

LA “marathon” “performance” “assessment” “test”
“injury” b 88 1A] | K& & http://journals. lww.com/nsca-
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FRE OGSk, 28 3% 55 K B T B B 4 AR 473 AH G
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O, BT EAT I (1) RBEIRIF7E &5 7 L s
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[7i) 0 S 4 9 b (BB NAE A AEZ R ), AR R FR B 34
25, AURYS 52 B RO L, TSR RIS 1 5y
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1.3 Bk Bt

T B SRR (X)) BR1EZE (SD) (i
(range) . 43t (%) R £k (N) R, TH 5058 k-
BHEL (frequencies) FTH 43t (%) Frn . E LR R
ST (A AR 25 DL RO T, B ot A AR
W EORT E 43 L X T SR R R A IES
1 % F Kolmogorov Smirnov ¥ 5 LASG3IE . 2H 18] #F
A LR LR 27 22 0 B, T 4 3% 82728 o R FH O
IRARARSCAIHT,P<0.05 I EA IR X, Git
Sy Mok A SPSS19.0 i 47,

2 BB

2.1 YSRFFAE LR

A [R) TC R 2 ) B SR UIN R [) 4% | )11 2k
AERR R A ORI 2 Y e A ) 22 5% 5 SR I 7 B
3 A A A7 AE 5 22 5 [A 219 (9.6+3.4) km/h (B
20 (11.8+4.0) km/h .C 414 (13.7+6.4) km/h)]; %
HERHBH I Z: A 4H (56.2% ) 5 B 4H (66.2%) 1 C 4H
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(24.90+27.91) 7K B #H 1 (35.95+26.40 ) ¥K Z [A| /£ 7F
75 (P<0.05), L% 3,
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3.1.1 RN % R A

Kretsch 25 A 13 h Fi7 8 2 9% & 16 HL B8 1 2~3
A H 4R 20 60 km, DL E/D [ BE Y
B KU 121 SR T, Macera 259A 2k 45 & #4160 km LA
g 6 A s T R (4 XU ML Van Miiddelkoop
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HZE IR LB, R B R 2 i 60 km MY BfL 2 h A
27%32 45, 1M 4 A B BS 0~40 km 1245 A0 5
30.5%™, [Alt , HLAATERT 3 A A MM E S &
AR 22 ] YOG 2R R B, nT B S B B L




Sport Science Research

LA AR B K A4 T3 F DI 45 F Ao LA 5 AR H AR g

xR 2 AEFHEE A E R S ETSFR L8 (X+SD)
Table I Comparison of Training Characteristics Indicators between Different Groups (X+SD)

VIENSES N A B C

A3 JE B fkm 55.2+18.3 53.445.2 56.3+2.3 58.9+7.9
£ JE f-F: >60 km 18.6% 16.7% 17.1% 20.4%
S ZRmtra] /h 5.4+4.3 5.4+3.9 55+1.8 55+3.8
ISVl EYE YR 3.9+1.1 3.8+1.2 40+2.1 4.1£2.7
YILRAERR 1 4F 10.8+8.9 10.8+10.4 10.9+7.9 9.3+5.6
JEVINZR P34 /(km-ht) 10.4+2.6 9.6+3.4 11.8+4.0 ™ 13.7+6.4 "8
FAERAUIZ AR /km 15.4+4.3 15.2+3.6 15.9+7.4 16.9+8.3
RO RETHIIZR ) 65.4% 56.2% 66.2% 70.7%™*
S R R R BN () 43.4% 40.6% 50.2%" 69.8%"8

¥, AT 10.5 km/h LU R, B & 10.5~12 km/h, C K 12 kmvh L b5 * £838 5 o fth 4 o] B A 35 2% 5 (P< 0.05)

% 3 AN[EF9E2 %A 18 AL 14 AE 3R #R L 3 (X£SD)
Table III Comparison of Muscle Strength Characteristics
Indicators between Different Groups(X+SD)

WLIIHRFE A B c
YBT/% 98+8 97+5 98+7
PAREBK/ B % 78.53x12.43  85.37+12.80"  91.70+£11.43%

FARBRBEXTFR 1% 73+13 81+14" 87+124
Bl 1R 24.90+27.91 35.95:26.40  61.00+62.27%8
MR/ 676.38+£221.14 677.70+210.27 681.27+233.81

(Nm-kg")
. A REEE 10.5 km/h BLF,B 2 10.5~12 km/h,C i
12 km/h DL b AR S Hph 4l 18] A e P22 5% (P< 0.05)

TIN5 A e JE B il 2k 60 km 1Y
b #3A 5] 18.6%, H V-4 fic bk &y L R K (A il F
AHBIRGE FE AR K AG A (R 6 % BRATE 5T . R U1
PImC R A M AfF R K22 %, H C 4ik% 13.7 km/h
(3.8 m/s) 1t WA FE AT 11 25 0 588 B A8 K, R 40 iy S48 K
(07 BT C B T B D B, R b R A5 9 b 1T A
FEMEL T 2.67 5 RE , 8 S5 T H R
P R0 S

3.1.2 H el 4%

BUBH I 202 ) sl G i W IE X —, 5
XFHCAM I S far AT NS, 5 20 Ry = A A
SR BT R BE T ISR ARDESE AN A 4
Z 5HURLIIZR 0 LG 7E B3 22 5, TE PRI 2k
X4 P B A B R Rk S
7 65.4% AR A% , JLH: C ik FhALA 70.7%, #£2Y4
AT YIZRSE B 32 Bl 51 3 B A7 A6 0 7 T A IA LR X
— BN R B B I 252 fift LT 450 15 n L LA
B AR, 530S Bl 5L R 3G 0 44 1 FE AR VO e
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BRI 22 Ge b A7 Fy I 2R, 3 0 e 8 405 f fap 5

BEARM B AR A B 2 1 < - 1 R 07
2 AR AR IR 7 2D 2 SR S Ay B0 6%, S8 sl 1
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183 5 RE MLl st ok, RGN Tl 45
i R 3k o Hh BT VR0, S AP T3

3.1.3 4 Bkl %

o SR AU (HINT) 28 R4S TEOR T
VO 588 JEE , 32 B B [0] — JE7E 3~5 min, [] & B[R] 7]
PERE 101 8 2:1 WU ZR07 KB ok bR 18 A g
7 (B KAEER L VO ) FITC SRR T 1 —F 4 B SR
HETC N TEARE I £ 500 H (2 2R 4 ) it 71 Il 25
BB BE TR R SEER TP HINT (4 %8R H 253890,
{5 S AL AT A o B A% H AT OC T HNT /93X
HR 2 3 B T VO, 1E e KA A (MAV) B(
DL B A7 il 2k, fE g s ik, MAV 8 e
77 H VO B B /NER BE 3K 26 2558 B 53 501 R R
T 7 IR R B B 1 HNT®) . A RFSE v, R 22
RE B AR MAV, 1238 13 % HR e SR 3 5E [B] 8
THR X AEAR KRR B I 25 32 B9% 55 R 2 oK 6 R0 i A
FHERM, GRS R R PR H 7]
BN 255 E LA - 2 E A7 AF IE 1) B, (HIF R A
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3.2 M h%sAE

3.2.1 BMI # £

BMI MR B R BT EE AR 4, 2 — i Ay {5 47 40 B
AR B AR B 45 B 4545 . Saunders P. U. 25318 4 1 Th
Y% Ty RIRA IS B BUASE ) BMI K 18.3 kg/m? (CF- 2 1A
45.6 kg; “F-1 B = 1.58 m)™ Knechtle B. %5 (1 #F 5%
BT S i bnizs 3 51 /1115 BMI 2 15.3 kg/m?3,
%18 B = #2442 (ACSM) A BMI i 25 kg/m?
B, AT o1 BMI Ry 22.1 kg/m?,
R LA 12.5% , % IR B4R I B IR 2 AR
FEH B 3 SR IR W K, B A B i BMI g T 1E %
0, ANFEECE A BMIEIF B & 25 1R iZ%
AR AT Tl % B AS 3 T 19 B S AT RE O T B W OG
. B BMI A HRSAE T B AR &t 1 AR 19 g
LSRN UL NNV D E R X (2= PN i3
Az N R a] BE 2 5 30 S R HERR (1R
AT TR ) o PRt 5& TA R E 3 A9 B A i
frift— L5
3.2.2 YBT #|iX,

YBT 5 Sz e A A4 Jie 22 3542 e e T, J0 e
R m S . o K IE I YBT 1533 5845 56 &
Y, 518 9 BT R I A IR, S e ) B A
XF R HATEE v B VLA URE OGS Y Rz 2 DL SRR
VST RN R R BE T, B R RIS Bl SR
BN B AR N AE Y EEA T — AR, X
AT A 4 om, S50/ T 96% U 327 1 XU 3
i AE A /b B A ) SIE S . Waldron S5 T 58 TA
9, YBT 0945453 5 LA g 3 B0 R E K LSt e 6B,
AR EE R WoR LT A 2 E 1 YBT 13438
ikF) 96%L I, HAREHAR I 2E R, X 5%
HIBF ST 45 51— 2L,

3.2.3 F Bk

P Bk (single-leg hop for distance) J& H 1 #x #
K FH AR 2 LR RN F b, vT DA B ) 3 Rk
2 38 5 MY B K K SF . B 8 The International
Knee Documentation Committee (IKDC) 44 A Jig 56 45
Al 7 22 v )5 T Bk ) s St IR 2 STk 4G 1 T
ZZAH Bl THAR/N, BHRH2ZEBK EE MTT
FRERZRIN N, 23 GBSl LLiA 2 A C &
1= 90% (5 1) (80% (Zc k) B AT A ] LA o ik 3§
Y ARGk Z AHOCSCIR S HE . ARAFSRA IR R 3 M
B AH XoF B R Bk 327 18 3 il 35 A 78.53% 85.37% Al
91.70%, I BCHE RN, BBRBK Y S A 3G
ke # (P<0.05), 4278 A 4171 B 413k F 8K T i
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LT A K ARk X PR 3 K (LS % i FH T M g5 7k
V32 Bl R Y A 4 AR O A, AT B Bk A7 AE
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EAL R 73.1%, X — &5 R 4em , 2 0E T R FRAE
FEAERER I BB

3.2.4 TR E

TSI R e E SCOh TR AR BT BHL g I AR I Y 7R
FET 38 A Kb R AR SR K AR R
A LA THER T M BEAE Sy 0 I LIRS Bh Y 25
RIE A Z—, W T LA BRI 7 — A8
P A7 AR St A RR A BE 7 ® TR A ISR I B mT LA
B S HE BT BOZ s 1 in B IR M, A U R IE
AT AL 3 T4 5 D R AR rh st AR R AR AR R
B R P AU SIHAE AT R RE®, FEAH 5T
AR T MW M (676.38+221.14) Nm/kg , {2 H Fi
v TG [ 2 B4 AT X6 LA BT o AN [T A A S4B A
) D22 5 ) IXAEAE PN AT g . — J& R AT A5 i % 57 1
£, WU SRR AR A RO B, R R AR B8 38
X, KRR A B R EER
325 B4

A IR0 3 U2 S5 AN ) 194 £ i 45 1 DR 45 IE
MM A - R AR T IR N O R E
PE o %O RR U UL PA 3 A 4 O 2 — UL A v 1 4
ShEE WL IE L8 L E WL 5 L (quadrates lum-
borum) . "% L (erector spinae) Fll £ 2L WL (multi-
fidus) . AFFE R A, an SR A% 0o MIL PR g s A ) A 2 L 38
Bl 5 7EHEAT H A K R I At 2 i S DG A A
IS IR, oz 2l G35 A1 Jre LA st A1 ié 4 5l
J1 5 DT U ) 2 AR TR s i, i T
Hh RSN MR TR B B . T s %%
DL KBy 1k OG5 A0 By TR A R AR,
I, B NLA ) AN 2 Bt ) AS AT e 2 Bk IR
KATH IR N A ST HIE L 60 s P JiE SR AT R ke A
1 58 AR B RE 8 X 4 AN R1 I H (135 ) 50 A5
H B 7 ST T A T A A S QI IR 4 Y
% U B AL B LT ) 5 27 A,

4 BREFRE

KB LB IEH S SRR, MOEEAA
BFFEHEAT HA L JEU AR BRI, 1 SR fi b b
1) 5 15 36 I I R 30— A 9 DA 4 0
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JE 5 RS SC Y WL AR B A S BANBE A XL B
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