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[Abstract] Objective Based on exercise load entropy measurement theory, this study aimed to investigate patterns
of change in exercise load classification, perceptual difference awareness, and Weber fraction among university students
across different exercise load levels, thereby providing theoretical support for personalized exercise load assessment.
Methods From January to April 2025, 138 college students completed six incrementally increasing load tests on a cycle
ergometer. Based on self-perceived load staging and perceptual discrimination, discrimination thresholds and Weber
fractions were calculated for each load level. Data were analyzed using univariate analysis, correlation analysis, and
multiple linear regression analysis. Results With increasing exercise load levels, differential perception showed an
overall downward trend, but the difference was not statistically significant (P = 0.156). The Weber fraction decreased
progressively with increasing load level, from 0.49 at load level 2 to 0.11 at load level 6 (P = 0.034). Multiple linear
regression analysis indicated that for each one-level increase in exercise load, the Weber fraction decreased by an average
of 0.07 (95% CI: —0.12 to —0.02, P = 0.009). In addition, males had a lower Weber fraction than females (95% CI: —0.12

to —0.06, P < 0.001). Conclusion Among college students, the perception of exercise load changes nonlinearly as the
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load level increases, and the Weber fraction decreases as the load intensifies.

[Key words] Exercise load entropy

Weber fraction Personalized intervention

BT 4 2 HE R4S, 353 T BUE WL B
RIRCEARPERT 0 T TR, SR, A 550915 3) 01 PP
D VKA B T R B o B R PR, SRl 5
S 2 SRR B A LA 363 A 0
WA A (L T8 SR B, B35 B AL
WHSIEIITIOIHE. IR, 3T AR IR
I 036 B S0 R ETIIE o3 3 5
HEPPAG SR T AT SE B . T TR 30 1 R 7
BT 5O SR S PO 30 61 1 A
TRIBEARAEY . 2 e AR TE IR, BEAF 2 L JE S
TSI, 6 5% 5 R 3 R R T A
PR R 25 . AT AT BL08 B 2 BRIT I T i
BB RRAITAL . (FL R R FLR 2
H I 30 7 VA BIF T A AT 52 8 T 5, T HUEA
122 5 I B 0 4 RN N 6 T T e
D, PR, AT B AE RIS 3 0 AR R G, R
o e AN IS B SR ) T HIE B 5 R AM L S22
RIS B AL, it PR A AILIZ )
T BRI e R G 24

1 #REFE

1.1 R

PEMR20254E1 ] -20254F 4 H WU R ZETERS A4, AR 1%
WHIN18%26% . T A ZIAH BTG LA 9 AbRHE:
B A e, T0.0 i BB 58 sh AR RaiE, HIT AR N TTis
s . BESEARAT T DU R 2 ARV 5 IR B AR S 5
SHEHE, S PR R 20228 LA (314) 5. TS
S 5EHETR IS TS FE . AR
SR ANRE s f i 3 32 8l 22 (/N AT e 22 ) 1Y
ARAEIL . 57 R SCRI ST HRPEARLAZ Bh i for 25 1F
A3 By 5 22 58 Kbt 22 28007, RIS FEAR
BB R REA TR A ST AR . O B KR
a=0.05 (XM, Kz o3k 1 — B=0.90, HcHh SCRRARIE (158 22
Y(E 22 (8=5.13) M 5 224l HE (s°=40.65) , 145 3 B4l
AR REA L 22610 . 25 FESE g0 it R ] GE LAY
JR &AL, DE— M 10% M REA A R TUAY, e
E WA FALNANRDTF2901Z183 . th TARBISE AR
JEF R F AR AHE, AdLid B B R 2E AR S SRR M
e, BN AT 10801, LotE3ofl,

Exercise load classification

Perceptual difference awareness

1.2 #HiERE

AHHFE R Y240 FL S A 732 B 7 i i 2 T
B, S R PEAL SR B R A S P A . A
P I 45 min, L T T AT A9,
FHErgoselect4 ) H 174 (Ergoline, 4% ) K. H 7 Wi )
R A MR, 521 O H T PR AT S5
Ap ORI, LUB DRz Bl ok 72 v 1 A BB 15 3 MER 10
SEMPRIEZ 3% 4. ZIRF B E LS minf5, ¥ 1H
IR AT IR AW . B AT U R 52 10
1745 min, FPEHI7E(60£5) r/minlh N, iz 8 k%
Zexgm, UK IEATO N AT I AL, FEREA AT SR
A, S E T B B R H Wiz g e e 1 A A ARk
4T WAL, — LI 45 5, MLas2s A A s N
77T S5 R e/ N 25 TR, B A iz Bl B e 3 2 o 22 IR
Mo BT A DT B 24845 min, HJH] B R Y B
HLIEAT100 YRCHE A2 k5 AHAR 674 94 2 [l 5 10 ~ 15 min
SR B S VR, 50RO IS AT — BT 9
DI, DASKE B9 57 B2 ARG 5 26 SN B SR o 7 S 3o o
v, Sk 2 U 1Y T, 2 (kg 2 SR I L
WA

B 2R E 2 A A2 A AR A ST G0 T SR B B
/INAT 5 22 (R /N oE 22 D300 25 2 i 6 A S ) 4G B3
VAR AR B B BURRE o 08 22 SR S B b A B B A
G b kAT Z2 Ui, B S AR A 52 12 1 S il
SRR BN 22 5. BT b 25 (AR SR 321 XX
futar iz I RIS A A IR B
1.3 FHAESHEHHE

AR 73 B T A5 A A GHE BRI AR T i SRR
R F A, FH2EC) iR LK .
C=AUL, Hrr, AR RIR/INA] 58 22, B 228 5 LA
Wz [0 22 5 TS BRI D86 . FA 380800,
FERAXS T AL ) BB RS 2, AR B R, T
WAL o TEABETE D, T A0 73 BOE 2 % A 7] 17 7
GO T 2 (85 DR AE 0 AR TR 1, DAPEAL 32103
TEANTRI AT T AR BBURR B
14 ZIHFEFE

A SE BB Y4 HISPSSHR A (version 26.0) #4748
T4Ar . 15, i 33 Shapiro- Willok: 46 %3 B4 1Y 1E 2 vk
RS, £ G B0 AU R X + s#FA TR AR . 4]



150 PR (BE2E R

5 5745

oAl P ST AR AR ek 0, LR 53 P RN L P A 3 B 17 4 43
P 2EEAEITH R 22 5. AR S gz
(i) P AR DA 38 1) Pearson AH DG A AT 2R AT, AR DG 5 B LAAH
KEF(r) s, Pt — LT HR T . P<0.05 0 22 5+
At L

2 #R

2.1 —fRiER
AWFFEERMIIIN T 1458 K26, HEBR T 244 I B A
Ji PR T 7 58 B 9 32 103 (144 1 e 2ot g, 148 0 it
PO, DL A 328, e o Bl 13844 5210
(HPE1084, Lh304) . WG R IAFEIRIE I 18 %
26% , AR M (20.33+1.37) %, F-HIR 38 8 (body

mass index, BMI) & (21.61%2.53) kg/m*. BHEFLPELEAR
B MIBMUT I 225+ 0448 3 Wk,
22 EXHE SRS RERBRMAMERN LR
TEARFZE S A g T, 55 Pz 2t far K135 3k 75
Tk, B2 S TG 7 Lo T PR L TR o 22 IR
2RI
2.3 ARIGEENEZEBITEINE
WE45 12 S T O B I, AAT DSBS R, I
2, PIRAYPRUEZETERS RSO0 Z [ B W R, S i
B B AT S R S T, AMAAE A B 7 T 52 5 THT ) 22 57
PG R (P<0.001)
2.4 AEGIERXT R R 5 ZE BN
W22, RS R BoR, W4 12 8l G far 2000 1)

R1 BUHMLMRZEENREIRS RHEBRMLER

Table1 Comparison of exercise load grading and differential perception between male and female college students

2

Variable Male (n = 108) Female (n = 30) Fly P
Agelyr. 20.45+1.34 19.90 + 1.49 0.195 0.052
Body mass index/(kg/m?) 21.53 £2.56 21.90 £2.43 0.722 0.467
Exercise load level
Level 1 24.10+£7.75 22.57 £8.00 0.100 0.342
Level 2 33.80 £ 12.76 30.93 £ 12.07 0.755 0.274
Level 3 42.37 £16.13 38.77 £ 14.34 1.101 0.270
Level 4 50.7 £ 19.31 46.53 £ 17.66 1.517 0.289
Level 5 60.11 £ 24.9 54.47 £20.29 3.263 0.256
Level 6 68.1 + 28.09 60.03 £22.95 3.196 0.151
Just-noticeable difference
Level 2 18.80 £ 12.76 15.93 £12.07 0.765 0.274
Level 3 8.57 £ 6.44 7.83 +6.35 0.034 0.577
Level 4 8.33+£7.18 7.77 £5.95 1.423 0.693
Level 5 9.41 + 8.03 7.93+594 1.890 0.351
Level 6 7.99 £6.82 5.57 +4.15 2.863 0.066

x2 AREFHHEKRFETHE REBAMEFASBNEETHES

Table 2 Linear trends in cycling power, differential perception, and Weber fractions across exercise load levels

Exercise load level Cycling power Differential perception Weber fraction
Level 1 23.77 £7.81 / /

Level 2 33.17 £ 12.63 18.17 £ 12.63 0.49 £0.17
Level 3 41.59 +15.77 8.41 £ 6.41 0.19 £0.10
Level 4 49.80 + 18.98 8.21 £6.91 0.16 £ 0.09
Level 5 58.88 +24.02 9.09 +7.62 0.14 +0.08
Level 6 66.35 £ 27.18 7.46 £ 6.4 0.11 £0.07
P for trend <0.001 0.156 0.034
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Table 3 Multivariable analysis of factors influencing Weber fractions

Variable’ Crude beta (95% CI) P Adjusted beta (95% CI) P
Exercise load level —0.08 (—0.13, —0.03) 0.003 —0.07 (—0.12, —0.02) 0.009
Sex —0.10 (—0.13, —0.07) < 0.001 —0.09 (—0.12, —0.06) <0.001

Multivariable linear regression analysis was performed. The model included exercise load level and sex as independent variables, with age and BMI adjusted

as confounding factors. " Exercise load level (level 1-level 6 corresponds to grade 1-grade 6); sex (female = grade 0, male = grade 1).
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Fig 1 Association of age with maximum load

Bars represent the mean maximum load with error bars indicating
variability. The solid line shows the fitted linear regression, and the dotted lines
indicate the 95% confidence interval. No significant association was observed

between age and maximum load (r = 0.089, P = 0.436).
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