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The effects of exercise habits and styles on knee cartilage thickness
determined by ultrasound diagnostic imaging in college students
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DTA%RL, ZOMBREPFL P LEEICBWT
bIEFE kg 2 ROEEHELZRT I LIZAHET
H5.

KBRS 35 1 4 Ui 50 C v H 2R B LA A% s B
L, 16~19 & CHYuHKE AT 2 L FbhTn
Y. BB KEL BHIIONTHENHL &
D, RERE L BRGS0 EH
B K & 7 % LRSS L THmb L >
3, BRSO RDIESL. TORICAR—Y
WX RMD05 L, Bk L kg R RS
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5L, BIAENORIBILE ORI % 28
bLEZONDL. BEKE ~ORIE A K G RO
BRI NUE, Rk EEEZELSEL00
Lz, B FELEE R OENIL S, B
B F S TERE DV T < D9 D RBATIFZE TR
LNTWA. FF4 7 A — b ERGEE O
JE % IR L 7P 78 Tl & oK, B8 ofky
JEIIEEEN Z L ARE SN TWEY, — kT,
INRERGE LTRICB VT, @k 2o
556 70 BB 2SI KRB B 12 B3 T Nl o ik
BHROEMEBEHE L TWEESbRTHEYY, &
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PEVZUE - THEBIET O IEH 2 B RE 2 MEFF 9 2 72012
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XF41% 510 44 (B3F- 356 %4, L1 154 44), 1020
ek L7z, wEdkig, 7— & /KE, KEEKES3
HiNOFME - Bids (kg REs, [t Ee,
Bt R, AR OB LT &,
18~2 HMOKRFAETH LI L L L. T2, i)
FEIZ B TS Hk e X 2 B E kg IE o 2 1L
a9 B 72 OBk AR R 4 AE DL E T,
ENED 5 AU LSRRI RE Lz, a8
FAE IS AT v — MICTHUR Lz, A
R BT % FEEEYHE 13 KT A F DIk Y 72 1
Befio T REEL Lz, W5, EEy
B EBERICE T, BFIE208, LTFid12
FEICDIF b7z, EAREHB LT, TR oTkEr
7D > - BEELL T Ol Y TH 2 (F1). xF
LH T HEANIAIZE o B e i, MmEnd
EEICHT 23 Z T, FIRCHT A FEES
TEI L7, BRI RMH RS [N %255
LM T A MMHMERE] ORBEMGTHE
ML7z (HaEH7 : 2018-298).

(2) BEREGZHEREICKIREREATE

A MR 2 W28 (SonoSite Edge II, &1 7
AV ath) # v, BE— FICTHIEEIT- 72, Ml
EIEE R 6-13MHz O 70— 7 () =7 71—
7 HFL38xp, B 7 4 IVath) ZfEH L7,

W2 B TAPBAAL CIE B it 1307 & L7z, g
5 N2 S KR PRI 20 0 TR Bl | 2 e
Rz EAMET N, ZoMEICBWTTE—
7 Z T I ST, R N & R RRE
WK D 2 Mo~ —2 % L7z, 2 Mo
ZEHIIL Wil Ty u— 7 2 kg ISR Y
T, RMgxc G L7 (B1). EfizhZEn3
WO 8RR LR 2 12783 WA )7 802 CTiks
JE2 KD, 3MOFHHEEKEEL Lz, &8, &
B E o € # A7 1E Schmitz 57 A58 35 I 0 {5 &
Magnetic Resonance Imaging & O IL#CTH F 7
MBERLZZE MG LG 28R L7, F72,
RPN E TN B CTHIBNE 2 PAE T 2 P B R 5
130848 Z/R L 72,

(3) Imaged & AL - E{&REFT

m AT~ 7 + (Image], National institutes
of Health) % JH\E&E W EI{R FClikg =42 e L
7o, WH{EOHLH S EEICHKE R E THREY T A

Vol. 30 No. 1, 2022. 15



IR =
£1 WREEKRER
C-ED)
P N A iy Bk LNEDD BMI R LY TR
(N) (%) (cm) (kg) (kg/m2) (4F)
R b3sidk 67 200+12 1727+54 61.7+89 206+22 93+22
Bk 9 202+1.1 1737+47 689+50 228+14 184+18
FHEE 5 196+1.3 1740+48 1150+9.8 379+15 136+09
INAT Y FAR—V 12 202+13 182.7+65 876+158 263+47 129+40
7 A7 b 42 20910 1752+52 892+146 290+4.1 60+15
A MN)TTA VT 9 192=+13 1683+7.3 749+16.3 262+35 58+25
7 — 40 200+1.3 1737+59 870+11.7 288+3.0 12746
NRIV Y 7 207+1.0 1705+3.0 65.3+35 225+16 133+35
NV FER— )V 23 194+1.0 1735+54 734+66 243+13 89+21
Ty U7 5 198+0.38 1731+56 672+94 22317 104+15
Ky r— 11 199=+13 1725+6.1 64.6+59 218+24 76+42
HER 18 205+1.3 1722+55 64.1+82 216+22 126+24
=T 7 204+13 1731+72 66.4+65 222+24 164+24
W — 14 201+13 1722+6.1 66.4+6.0 223+10 14.1x27
/AR S 6 208+0.8 169.6 +5.2 658+7.8 228+24 6.0+0.0
Feil 12 197+13 171773 844+16.6 284+37 130+33
NL—FKR— 21 196=+1.3 1848+75 754+80 221+18 104+35
I ALt 5 196+05 165.1+5.3 60.6 +5.3 222+1.1 146+15
VAV =74 21 200+13 1744 +54 64.1+44 211+13 135£20
I B RE 22 205+12 169.6 6.2 622+85 216+28 0.0+0.0
I 356 201+12 1738+6.8 731+154 24.1+45 100+438
(mean +=SD)
P W ﬂiﬁ’fz‘ SR RE BMI SRR FL
(%)  (cm) (kg) (kg/m2) (4E)
(53 tf bb, vb sm, bb, af, wl, rg, hb, sm, bb, af, wl, rg, sw, bb, rg, bd, tt,
jd, vb hb, jd kr, jd, gm, st
Bk SW vb sm, bb, af, rg sm, af, rg, jd
4% sm vb
INA4 vy FAR—)V  bb sm sm SW
T AT b af bb, vb sm sm tf, sw, sm, bb, rg,
bd, hb, tt, kr, sc,
jd, vb, gm, st
vxA M) 774 wl af bb, vb sm, af sm tf, sw, sm, bb, rg,
> bd, tt, kr, sc, jd,
vb, gm, st
I 7 — rg bb, vb sm sm SW
NIV MY bd bb, vb sm, bb, af, rg, jd sm, af, rg, jd SW
NV FR— hb af  bb, vb sm, bb, af, rg sm, af, rg, jd sw, bb, rg, bd, tt
kr, sc, jd, gm, st
ARSIV fc vb sm, bb, af, rg sm, af, rg, jd sw, kr
74—V REKv hc bb, vb sm, bb, af, rg, jd sm, bb, af, wl, rg, jd sw, sm, bb, rg, bd,
7= tt, kr, sc, jd, gm, st
HER tt bb, vb sm, bb, af, rg, jd sm, bb, af, wl, rg, jd SW
ZeF kr vb sm, bb, af, rg, jd sm, af, rg jd
A= sc bb, vb sm, bb, af, rg, jd sm, bb, af, rg, jd SW
77 1A lc bb, vb sm, bb, af, rg, jd sm, af, rg, jd sw, sm, bb, rg, bd,
tt, kr, sc, jd, gm
FiE jd bb, vb sm sm SW
Nl —HKR—=) vb af sm, af, rg sm, bb, af, wl, rg, jd sw, kr, sc, st
ZEBR AR gm bb, af, vb sm, bb, af, rg, jd sm, af, rg, jd
V7 M= A st bb, vb sm, bb, af, rg, jd, vb  sm, bbhbaf,.dwl, rg, SW
!
ElS)piid ne bb, af, vb sm, bb, af, rg, hb, jd, vb sm, bb, af, wl, rg, jd all

(FHE L DA ISR EIEH OES K E WHEZHITRT © p<0.05)

16

BARERR AR — VEFREE

Vol. 30 No. 1, 2022.




REFEICH T2 EHTE & FEERFXA P BREHRIEICRIFT

S 42

TE—HEREGRSIREEZRNT—

£1 HREEXBER $HFZ)
(&)
T e At Ok ENEDY BMI SRRk BEATE S
(N) (%) (cm) (kg) (kg/m2) (4F)

253 20 201=1.3 164.0+£5.0 534+40 198+09 108+24
Bk 7 201+16 163.7+3.3 584+40 218+1.1 16.7+33
A N)TT4 T 9 19.7+1.0 157358 628117 252+33 52+08
V7 FAKR—=)V 19 202+1.3 162.6 £5.3 583+6.5 22023 10.1+26
FT)—=T4 T 17 20710 1605+5.6 52546 204+14 57+29
NV FAR—=)V 9 198+1.3 159.8+49 575*41 22513 8829
HLER 11 197+1.2 160.3+2.6 51.9+43 202+19 142+15
ZEF 5 200=1.0 1553 £6.8 549+6.9 227+13 136+38
v h— 16 208=1.0 161.9+45 57949 221x15 138+25
77 1A 9 21313 158.0+5.7 53.3+4.9 21113 49=+18
V7 M= A 6 203=1.0 160.7 £5.1 538+52 20814 133+24
FE B 26 201=+1.1 1585+5.5 515+49 205+15 00+0.0

N 154 197+1.2 160.3+2.6 51.9+43 202+19 142+15

(mean = SD)
e W AEHi i R BMI BRIk AR 2L
(%) (cm) (kg) (kg/m2) (4F)
Fae 1355 tf wl wl, sb, hb, sw, tt, sc
kr, sc
ik SW wl
vz A MN)TTAVT wl tf, sw, sbh, hb, tt, kr, sc, st
V7 bAR— sb wl sw, tt, sc
FT)—=T4 T cl wl wl tf, sw, sh, tt, kr, sc, st
NV A=)V hb wl sw, tt, kr, sc, st
FLER tt wl wl
ZeF kr tf
o h— sc wl
77 uA Ic wl wl tf, sw, sh, hb, tt, kr, sc, st
VI b T=RA st wl
e B ne tf wl, sb, sc wl all
(FREL D ABICHATE O KR EWREELITRT 1 p<0.05)

.
s

N\

%

o

NG

-

IFERAEFEE

B 1

HARRRKX R —YEFSEE :
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FCiAMN -7z (R2). AUEEITBWTHBME
% PRGAES % M NAH B AR E1E 0.998 2R L 7-.

(4) #REHRLIE
MEFTALBIZIZ 5T 7 b (SPSS Statistics 26,
IBM #) %7z, — IR 5§00 2 v g,
B, KTFERZCBWCOEYIREE, Ak
JE, kg R BRI TR L7z A EKEI 5%
K & L7z,

3. ¥R

(1) FHREE, AREE, EREE
UTFIZBLEenZnoFEkglE, HikagE
TREIEOEE, ZREIH L CHRICIKREIEAS
Mo lBOWKEERT (F2, 3).

(2) BFOFHEHREE
TREEESK & B2 2 IEEENRE, THRAOH
BEEMDDP0 5 Wik E COMOREITBIT 5F
Wk GIEOMIIER L7227 T 7 &R, IEEE)HE
L0 PR IEPABIIEDr 5 72D1E, WA Ty
FR—=N, J203 07, VT IT=ZA, NUF
K=, BELBE, 78—, NL—F—N, 7
AT NEeotz Bk ) FHREEIAEIE
NolzDIX, WAT vy bAR—=I, V7 +T=X,
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Q) EFDTHHREE

LT OFHRFIEIZB W TE T RTORMIAH
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HAMIC L 2K OEMEBEICVER L 5. £
D7D, WERAMPAERY2AHEEL ) 2T
VELRUWNRTHELEEDLNLTNVDS
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B 522 KE) REDMA AN ZH VA
FLAZRZITTWD, ENHOHTYH, BKEI2hn
b LEKIEE, EITEMER Y v v TEIER TV
W0 MEAMPIKEL 2 3EHNT 5%
oMb, ML NV TIE, Rk iz Huv
THOKEBREE s~ MY v 7 AEBIC RIS
BRI RICBWT, BEKEAMICE - T
B — A —ThHrNAIT—F Y OAEEICH
HLTWaRF-oZB MRS, #KEZ A
T2 2 LI X D REMEOTEIRDE S & & s
ENTWVRY., TNHOETHIRL S, B LS
fi AT & ZAUTHE ) BORE OB, Ak X
O L OV CHAT I8 % T LT 5 i Rek
VWEZOHND.

(2) BFICH T 2REBEDHBLILE
BFIBWT, PREIE, GkEE, kg
JEDOFTRTUIIBWTIEEBE L D IED o 7201,
INATy MR=IV, V7 bTZA, NV FKR—=,
Be L@idk, 57 E—Tho7z. T2, FHHRGE,
HWEE, EREEOTRTUTB W THIKL HE
oD, "Ar vy bAR—=), VTN TZAT
Holz. WBELFEMKC, WRERAMIKSETSE
2 LN TV L FHEOBEHEIEICE T 5%

TlX, "2 v hFR—=J), N FER=, 7= A,
E®EF, STE—OBBFIIBVTEWTR
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x2 BFOREE

e Wi N#C PskeElE AkslE AR CPERelE AkE)E Feikig )&
(N) (mm) (mm) (mm) JE T JE T JE
[l 253 tf 67 139+029 126033 152+0.34
BRIk SW 9 104026 088+032 120+029 tf, bb, hb, bb, st bb, fc, st
st
A sm 5 142=010 137009 147+024
INATy PAR— bb 12 161032 144+035 1.77+040
T AT B af 42 129+026 115031 142+0.28 bb
vz MN)T7T4 VT wl 9 121+029 093+£036 149+0.30 bb, st
T 7 — rg 40  139+027 125+031 153+0.29
NRI VMY bd 7 131021 116030 147+0.21
NV RAR—=)V hb 23 146025 131036 1.61=+0.22
Ty T fc 5 154023 127031 181027
T4 =V FKyF— he 11 136033 125035 148+0.37
IR tt 18 130020 113+019 147027
peES kr 7 117030 084=*026 151+047 bb, st
By A — sc 14 124020 102+022 146=025
77l A Ic 6 112+013 103030 122+0.15 bb bb
FiE jd 12 134026 112+030 157029
N —FKR—=) vb 21 1.37+021 123+027 151+021
TP A om 5 105029 080=031 1.30+0.35 bb bb, st
VI M T=A st 21 151+030 140x033 1.63+0.31
IEE B ne 22 102+032 089+034 116036 tf, bb, af, tf, bb, rg, tf, bb, rg,
rg, hb, fc, hb, st hb, fc, jd,
vb, st vb, st
£ — 35 133029 118+034 149+0.32 — — —
(mean =SD)
(BHEL D ARICHEEPEWEZ/RT 1 p<0.05)
%£3 TTFOHREE
B W NG PRgE AikEE AkEE CPEKREE AGkelE ik
(AN) (mm) (mm) (mm) JE JE B JE B
Fe I 3sed tf 20 1.16+0.24 108024 1.23+0.30 — — —
BEUK SW 7 0.99=+0.18 078020 1.20%0.19 — — —
vz N)TT4 0T wl 9 1.17+0.23 098+035 1.37+0.19 — — —
V7 FAR—IV sh 19 108020 092+028 1.24+0.22 — — —
FT)—=T4 T cl 17 1.06 £0.18 099022 113+021 — — —
NV FAR—=)V hb 9 1.30+0.21 116029 144+£0.18 — — —
HLER tt 11 1.11+£0.22 102+032 1.19+0.17 — — —
EF kr 5 1.23+0.49 1.00+054 146+0.44 — — —
B — sc 16 121024 105026 1.37+0.28 — — —
Z 71X Ic 9 1.04+0.30 093+033 1.14%0.29 — — —
VI TZA st 6 1.20+£0.27 113025 1.27+0.30 — — —
EISpiid ne 26 0.98+0.29 085031 111034 — — —
EXIN — 154 1.11+£0.26 098030 1.23+0.28 n.s. n.s. n.s.
(mean =SD)

(BBEL D AAFICHRETEIEWEEZ/RY - p<005, ns.: p=0.05)

FR=V, NV FR=MIZBWTIIERREE L
THZ B2 <R R BREENEDG D D, THICK
X RIEMBEMAIND 5. EOEMAR I X 2 5kE
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BOTIEEE B L RS L ETHEES D W
ETIN ARG DOBHABAETAFLL, T
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Vo> TWDL Z EAVREBEENT.

F 7z, JEEEIRE, BEIK L D KEEDE Do 725
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The effects of exercise habits and styles on knee cartilage thickness
determined by ultrasound diagnostic imaging in college students
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(Abstract] Cartilage thickness of the knee is an important measure to explain the onset and progression of knee
osteoarthritis. Thick cartilage is generally considered to be a better cartilage with better shock-absorbing capacity
than thin cartilage. There is an urgent need to clarify the relationship between exercise and cartilage thickness
and to encourage a lifestyle that maintains normal cartilage in later years. The purpose of this study was to meas-
ure the cartilage thickness of the knee joint of college students using an ultrasound diagnostic imaging system and
to clarify differences due to exercise habits and exercise styles. The subjects were 510 college students. The carti-
lage thickness of the medial femoral condyle, which is affected by load, is measured using an ultrasound imaging
system and compared between groups with different exercise habits and exercise styles. In boys, the cartilage
was thicker in case they participated in sports in which the lower limbs are subjected to frequent and strong
stress. In both males and females, subjects in the non-exercise group, who did not exercise continuously, and those
in the swimming race group, without load application, tended to have thin cartilage compared to the other groups.
The results of this study suggest that exercise habits and exercises involving load on the lower limbs may cause

an increase in cartilage thickness.
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