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Simple Physical Fitness Tests Do Not Correlate with Base-Running Performance
in Male College Baseball Players
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Graduate School of Medicine,
Osaka University

Juri TATSUMI Yoshihiro TATSUMOTO
Otemon Gakuin University Otemon Gakuin University
Abstract

The purpose of this study was to examine the relationships between total base-running time over
one full lap, split lap times between bases, and simple physical fitness tests in male college baseball
players. Eighteen male college baseball players (age: 18-22 y) performed a full-lap base-running test on
a regulation baseball field. Total running time and split lap times between bases were measured using
photocell timing gates. Physical fitness assessments included handgrip strength, standing long jump, pro-
agility test, and standing forward-bending. Pearson’s correlation coefficients were calculated to examine
the relationships between base-running performance and physical fitness measures. Total base-running
time showed strong positive correlations with all split lap times between bases (r = 0.84-091, P < 0.01).
Significant correlations were also observed among split lap times (r = 0.58-0.80, P < 0.05). However, no
significant correlations were found between total or split base-running times and any physical fitness
test variables (Jr] = 0.01-0.34, P > 0.05). These findings indicate that base-running performance over
one full lap in male college baseball players cannot be adequately explained by simple physical fitness

EAREE MRS A BTPSEREASE, a-uematsu@haruka.otemon.ac.jp
Corresponding Author : Uematsu Azusa, Otemon Gakuin University, a-uematsu@haruka.otemon.ac.jp
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tests. Therefore, base-running performance in male college baseball players appears to be more strongly

determined by sport-specific skills, such as the modulation of whole-body movement during curved

running and the optimization of running lines.

F—U—F BB XN—25 =07, AT T =< A, BEE, RS
Keywords : baseball, base running, sprint performance, agility, physical fitness
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Development of a Template-Based Data Extraction System for Handling Data
from Large-Scale Assessments by Sports Organizations

Yuki HAYASHI

Otemon Gakuin University

Abstract

Sports organizations increasingly conduct large-scale physical assessments to support athlete
development and to build longitudinal datasets. While competition results are often captured digitally,
newly designed assessments frequently rely on paper forms filled by hand at the venue, which leads to
substantial post-event data entry workload and delayed feedback. This paper reports the development
of a template-based data extraction system that supports end-to-end handling of such paper-based
measurements, from reception and form issuance to OCR-assisted digitization, validation, and result
return. The system consists of (i) an on-demand form generation and printing module that assigns
an unpredictable GUID and prints it as a QR code, (ii) a browser-based OCR module that performs
homography-based alignment using corner L-markers and a SafeZone-constrained Hough line detector
implemented with OpenCVjs, (iii) cell-wise single-digit recognition using the GPT-4o vision API with
configurable parallelism, and (iv) server-side validation, storage, and web-based feedback. We describe
design choices made under field constraints, including a one-digit-per-cell form layout, a JSON-based region
template with adjustable padding, and a generalized mechanism to reconstruct multi-cell values using
group identifiers. Development was iterative and time-constrained because operational changes become
difficult once large-scale measurement events start; large language models were used as a development
aid for rapid integration across heterogeneous components, with human review at each iteration.
Operational logs from multiple events were analyzed to characterize throughput and registration delays
under different collection modes (on-site scanning vs. postal submission). The contribution of this work
is not a new OCR algorithm but a practical integration pattern and operational knowledge for deploying
template-based extraction in sports assessments.

THAEFE O B, BTFMERKSE, yu-hayashi@otemon.ac.jp
Corresponding Author : Hayashi Yuki, Otemon Gakuin University, yu-hayashi@otemon.ac.jp
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System Architecture: 4 Components

1. AutoPrint 2. Calibration 3. OCR Engine 4, Server
(Reception System) (Browser-based) (GPT-4 Vision) (PHP/MySQL)
- QR code scan - OpenCV js -1 cell = 1 digit - Data storage
- Name search - Hough transform - Base64 encoding - Validation
- PDF generation - SafeZone - 30 parallel calls - API
- Previous values - Homography - Blank detection - Export
=] l _____________________ L ____________________ l __________________ l _____ 1
1 1
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Pre-generate Sheets QR Code_ Scan
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‘ | - Time-consuming ' * ) - Anomaly detection
H - Complex GUID mgmt . ) - Integrated GUID
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OCR Processing
(GPT-4 Vision)
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Auto Database
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GUID Mapping

(post-process)
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AutoPrint Reception System - Dual Input Mode

_______________________________ o
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1
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1
A

Route 2: Name Search

Incremental
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Keyboard Input

Athlete Data el
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OCR-optimized

Previous Values Display:
- Blue light text preset
- Enables anomaly detection
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Parallel Batch Processing
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SafeZone Configuration
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Foundation Core Development Optimization Reception System
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FEEEL, M0 2BIELZb D% Hw/z., OCR oI,
7> 7L —1b (JSON) TiEF SN/ region 280 H L,
LVHEALIZ 0-9 O 1 T & 3% L CTEIC L 728Uy T h
%. BT T )VIZ1E OpenAl API @ GPT4o (Vision)
3 DAYl

BT AT 0 2K L7z, E—I2 7 Vv — TIEfE
& (group accuracy) &, IHHHAL (groupld TH a7z
BV OHEE) THEICS N EEDSIEfR T — & L5e4
—HL7EEL L MR ED)., ETICHTIER
= (digit accuracy) &, ®IVEATO 0-9 Fikr—ik
L7zEGE L7z, &5612, BTom@Enzitgy 57
, 0-9 OIRFEATH] (confusion matrix) % B L7z,

R

R2CHEHBRBEOEM ZRY. 7V — T IEMFRI
94.92% (5604/5904) T & 1, H 5 1E % =13 98.05%
(19297/19680) TH o 7z. 7 )V — 7§41 14300 T,
P9 H e 1M 720 122 HEOA—BUIMYT 2 (F
WIEME 2278/24). 72, BFRAD X383 MT, FHT
5 1MH72) 156 LIV OREREICHYE 5 CPYIER
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%2 OCREIEHIBEDER (n=246)

1Ei1Z &

Sl — bR 246
FHEi 7L —TE (24 BB X n) 5,904
IV — TEMRR 94.92%
T —TERNE 300
SHE L (80 £JL X n) 19,680
HFIE AR 98.05%
HFEY 383
EHTIL—TERY /K 1.22
TR /1 1.56

(Fid) JIN—TERERREREMNOZTL—H, HFE
BRI EINVEMNO-—ATHS.
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Digit Confusion Matrix (SafeZone = 30px)
Counts of misrecognitions (correct-recognized)

Correct digit
Count

0 1 2 3 4 5 6 7 8 9
Recognized digit

10 : HFERTTSI

Top 8 Digit Misrecognition Patterns (SafeZone = 30px)

Count

0-6 7-1 8-5 94 72 4-0 32 2-3
Misrecognition pattern (correct—recognized)

11 1 3REBNE— 2 B

RI/INE — > DR BRSNS 230 %% A L7z (K 11).
10 IZEF L VORI ZRY. BRE0% (I,
TR B TFH THRAE L Twiz, flZiE, 0675768 FIEEE (BEMA) ICLBREE
fh, T 157 1HEZ L, THV—7ORE] 2 [ LT PRAFRA D O—I&, SCTRIROBER S 7205 T4 <, Wl
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HRAICEIT SN2 L ZRTIRIETH ), LIVHAL
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2L, FIEHICENISE T OCR M 217 @A E F
NTwiz, ZoO#EIE, OCR ¥ A7 A HARDLILAES]
T, A¥x v yRBOEHAEREI ek AV —
Ty MIRET L LR T.



K3 AN MFICHETIERFUNESTD

B
1E1R &
EinEREROHRE 45 #
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120 WLINDEE 72.0 %
(FF) BHRIFZDED IV —/MREFRFZNCED . A

ERAIEZID 5 DRERE T A VWAICEET
3.

K4 AN b BICHT BMIBHNDOERE
 (AERDSERBE TOEL)

wig  EEDFRE B S 5

(BE®) (k) (&N - &K, B
i A 3.4 2.5-4.5
Hish B 5.6 55-5.8
Hoisi C 6.1 6.0-6.2
Hy3s D 6.9 6.3-7.1
Hoisi E 8.7 6.9-8.8
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T TV — ME, IREDOMI L2 JSON 7 7 1 )y
ELTEPY 5. ocrSettings I(CHIALEE - 10 L -
FIFATICET A E % T L ®, groups & regions TlE
EREARRT A, Fo, FXYUTL—Ta OB
(TUFE) &, JCO region EHEAWIFL, FEZ T 7 14
TERDFERRAARIZ N B

FALICEEF—%RT,

FA1:EFTTL— b JSON DEEX—

- AR
metadata FTL— bOEAIEER (B, > — pE
A E)

PDF L > &) > 53R, &AMV H LY
1 X, padding, RIfLIE/NT X —%&, A5l
HrE

ocrSettings

groups BIEEEOESE (B, MEEmE =
BINT A —42%)

regions + JU (region) D TFE & (18 & E Z,
groupld, =, #%9)

calibration Z£ME&, HIERID region ©FE (KEYJ

77 4 HEICFA)

PITFIZ JSON ot/ (E4AL) %R

“metadata”: {
“version”: “vX”,

", u

“sheetType”:

”

measurement_sheet
2
“ocrSettings”: {

“pdfScale”: 4,

“minRegionSize”: 200,

“padding”: {

“top”: 17,
“bottom”: 11,
“left”: 13,
“right”: 10
}
2
“groups”: [
{

“id”: ”g_height",
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unameu: “ %E II’

“decimalPlaces”: 1

}I

“id”: “g_weight”,
unamen: “ %E Il,

“decimalPlaces”: 1

1,
“regions”: [
{

“id”: “r001”,
“label”: “ HE (&) ”,
“groupld”: “g_height”,
“format”: “
“x”:0.145,
“y”:0.58,
“width”: 0.0375,
“height”: 0.0321

single_digit”,

uidn: uroozul

“abel”: * && (+)
“groupld”: “g_height”,

“format”: “
“x”:0.183,
“y”: 0.58,

“width”: 0.0375,
“height”: 0.0321

single_digit”,
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(detail=" high”) TIZ512px ¥ £ WHALT h—2 78
FlEsnazzo, KHIEOLVEBRIE 1Y A VY L
R0, Wi~ —2 13 255 tokens/ H (BEE) THo
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Changes in Physical Fitness, Leg Muscle Mass, and Arterial Stiffness
in Older Adults Participating in Intermittent Weekly Group Exercise Training:
A 3-Year Longitudinal Study

Takeshi MATSUI Yuki HAYASHI Juri TATSUMI
Otemon Gakuin University Otemon Gakuin University Otemon Gakuin University
Abstract

[Background] Weekly community-based group exercise classes are commonly used for older adults, but
the long-term effects of such once-weekly programs on physical fitness, leg muscle mass, and arterial
stiffness remain unclear.

[Objective] This study examined 3-year changes in these outcomes in older adults participating in a
weekly group exercise program.

[Methods] Participants engaged in once-weekly 45-minute aerobic group exercise (gym-based or
aquatic), 26 sessions per year, from fiscal year 2022 to 2024. Thirty-two older adults (5 men, mean age
75 years) who continuously attended classes and measurement sessions were included. Physical fitness
(the New Physical Fitness Test developed by Japan's Ministry of Education, Culture, Sports, Science and
Technology and the Timed Up & Go test: TUG), body composition (including Skeletal Muscle Mass Index:
SMI), and arterial stiffness (brachial-ankle Pulse Wave Velocity: baPWV) were assessed every six months
over three years. Participants were divided into a > 75-year-old group (n = 14, 79.7 = 26 years) and a
<75-year-old group (n = 18, 71.3 £ 2.3 years), and data were compared between groups.

[Results] Grip strength declined significantly in both age groups. The <75-year-old group improved in
sit-and-reach, whereas the > 75-year-old group showed significant declines in the 10-meter obstacle walk
and one-leg stand, indicating age-related functional decline. Leg muscle mass and SMI were generally
maintained over 3 years in both groups. baPWV increased significantly in the <75-year-old group but
remained below 1800 cm/s; in the 2> 75-year-old group, baPWV showed no significant change but

EAREE  RIHE, BT REAS:,  tmatsui@haruka.otemon.ac.jp
Corresponding Author : Takeshi Matsui, Otemon Gakuin University, t-matsui@haruka.otemon.ac.jp
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remained consistently higher than in the <75-year-old group. In the combined data from both groups,
significant correlations were observed between changes in leg muscle mass/SMI and all legrelated
indicators except the one-leg stand. Regarding changes in leg-related physical fitness indicators, there are
18 possible combinations across all age groups and the total combined group. Among these, significant
correlations were observed in 10 pairs, with 8 of these pairs including the 6-minute walk test (p < 0.05).
A significant negative correlation between baPWV change and lower limb muscle mass change was
observed only in the > 75-year-old group, while a negative correlation between baPWV and one-leg stand
(3-year average) was found only in the <75-year-old group.

[Conclusion] This 3-year weekly group exercise program maintained leg muscle mass but could
not prevent declines in grip strength, balance, or walking ability. These findings highlight the need
for targeted interventions to preserve these functions. The observed associations between arterial
stiffness and muscle mass or balance suggest that training programs for older adults should emphasize
strengthening lower limb muscle strength and balance to help prevent progression of arterial stiffness.

F—U—F:milE, EET YA X G, BIRAT 1 74X, WEIRE

Keywords : older adults, group exercise, physical fitness, arterial stiffness, body composition, leg muscle

mass
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L7z %&dB, oWk%i 3EMOEE ML —=> 7%
WL, oM T v b ASREORERIISIL
7] CHRE LT

2022 4 4 HWFR Tl 55 AATERE L CW7zas, # 34
%o 2024 HEERKEHTIAB KL E R o7, ZOHPTE
V== 7B WSSO B i385 32 4
(IO BB %) Tholz. 2022 SEERIIEEICHIT S 32
L OFIAERIL 750 = 49 5% (Pl = EiEFE) T
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Hoiz.

B, RUFRILETMER KSR ZE B & O KEE
wAFCHEM L7z GRREFEF S 20227, 2022-30, 2023-41).
IRB/EIIE, FANCHIZERDY, ik PSS L Rz L
RS, NG HEEES O W TSl 2Ty, &
M2 & BMESIMNM~ORE ([ 74 —ALF-artr
N =57

B. JI—7% GE&8JI—7, #RITIN—7T)
ZEL, BELEHLE/RT L 7 Vv—7 (LT,
LEG) kkw#Es%E+ 2 27 V-7 (LT, WEG)
WA T L —= 7 %4707, LEGIZKFEDHRE
fiE, WEG R — v 2@pr&FMA L, &3 &EprTE
Bt L7z 2022 4F 4 H B O AE§E #1355 %4 (LEG : 23
% (B3 4], WEG:32% (BT 4]) Thorws,
2024 AEEER F TREBE L TEINL T 7214 38 %4 (LEG:
18% [Bik14], WEG:204% [Bi44]) THhotz.
BRMIC3EMO N L —= 7 EMME R SR L7
GHTRRE L, LEG2S 164 (B 14%), WEG #° 16
% (BY4%) OFFR24TH -7z AWFZETIE, Al
DY) 2022 4 FE BGOSR 32 %4 OVl D
O TH Y, T/, LEG OFIER (771 = 46 7%)
73 WEG OF3g4EHs (728 + 437%) £ 0 b A EICHE
R L7 (p<005). 2D ERS, KFREIIBNT
ZEE R O L) B AEERIC X 2 YR LS
HeEZ, 202F4H1 HEEOERKICHEDE, 5%
Dibot (LUF, = 75mH) & hkimort (LT,
<75 WL, BI1IEOERT 7 YA X2k
DU BB N L — = vy oM R g L. &R
OWFRIL, = 75 KHEAT 14 % CPIEE 797 = 26 7%),
< T5HEY 18 % CPIgMEM: 713 = 237%) Tho7e.

C. hL—z=¥

R ML= 7, ARFEE L L L LBE T
JHA AR E L7z, ERSEEEELE, 1y s
A5 e L, HH (M4 ~6H) BIUBIE (B
R1I0~FFETH) ICFBEERLZ (K1), K1o
SRR, T HH A Xy va VAR EN R WIE
AWM (25 ~3 7 HM) %2/nR$. KWFZEOX&E 1L
20224F 4 A5 2025 4E 1 A £ TO 3ER, Wikl
BETusI A sl B okt y >a v
78 HTH -7,



TSRS AR - B Y 5 — R B 115 2026431

ErL—ZvT TRMA MrL—ZVT
1 1
i * 4B B S ~$f) * 108 Ma A > A8
2%?2 ‘ 138 GB1[E) | ME|l----- >{ 138 | RE |— --
2023 ___4 138 |m@ _____ 4 138 NEF——
2024 ___4 138 |ME ----4 138 |mm|
2025%18
XTBhA~9A%, L UIBRHASIATAR L —=v Sy vavhl

B1 bL—=>J8ERITER DRSO

7 4 4 ADIREIL, #EHIEEO A 2 X b
Ty =hHE L7 BINEEA YA NT 7Y —DORIR
IZHEvy, HHOEFRIZEGHE CTREZTEL 2475 45
SR OEBZ 1T 7.

D. HIE
O&HEZIHFHA Xty var

==Y 78, Ty 7 ZHRATEY V3
> O A L FC % R o0 I E A AT o
oo F7, EBHERICTEBINEREE (RPE : Relative
Perceived Exertion) % Rifk L 7-.

@ %ML —o v VHIBONES

M 1ICRTEY, 202241 A0 7 VllE % FE i L
BB T HBDT 7 b h AFREEWE Lz, DR, 2025
FEIAHFTREBICN L -y T EHlESZHAED
TR L. &8, FHllERE, bL—=r 7HIHE
Tk, A 2 BB DI A B AL SR L 7

@ FL—=r 77 LG
ARSI FEiE >

< B ARHLRIRIE >
BEB I OCREONER, SREAEKERS -5
> A (BIA) & H AR50 HT %€ (InBody 430,
InBody Japan #t) (240 B EZNE L7z, H5E
WTHEFICHEE THES LIS D, JLRRFERE D
RIS, MAERHREE R MERE L 72, AWFZETIE, [FIFEE
oo [HoBmWE] %6 N2 TR O R ]
MO SN EHTHTRE (Skeletal
SMI) 277 h g E L7z, BHmEHRoE T
DTo@Eh THh 5.
- B TEEL (Skeletal Muscle Index: SMI)
SMI = (KA B omRE kgl + A4 TR O/
Wi [kgl) / & & [m]

Muscle Index:

<VEERZRIREE >
BRAT 4 7 A ADIBEL LT, k- 2E IRz
&% (brachial-ankle Pulse Wave Velocity: baPWV)
AWz W IR R E MR A E (form  BP-
203RPE III, *+2u>a—1) »it) ZH L7
WEIZHIzo T, HREZ Ny FETHELE L
¥ 3 ORFE RO CIRETER_ L 72, h 7% ELD

SCEEFEE [HR 7 2 Y oEiE T 6 HH Ehis L OCRES, CEMERZ T ENMICESE L,
(B, EEARTE, BAEZ L, HIRRFEYS, 10m HE R 217> 72.

BT, 6 M AAT) 120w T, FEHEEIEICHER
LTl L7, £/, BINT Y ABTOREL LT
Timed Up and Go (TUG) % H\7z. (HI%EIZIEHER) 7
Tk (AR 6m) 12T 2T, BAFAME (REE) =
RH L7
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E. 7— 205 et

FTRTOHEMIE, Il FERETR L )
WEIZBWT2HEHNZ %M L 2HEIZ2W T, £
D BB fE (R BE) ZBRA L BIIRAT 174 A
&, EHREOVIEE GEE LTHWZ, TLllEE
RACGIEORENILE, B X O°2 R TOREMBIEIZIE,



Student O t #E & H 72, HIREOREELIZOW
T, el (Z 5 mEE /< 7o mlE) % HbREm%
W, R (7 KH#E) 2 PERE R &3 2 ZERR
Haa At (Two-way mixed ANOVA) #4772, F
72, BEROMBEBEMROBEEIZIE, €7V v OERHE
R TXTOMEHEIT I3 7 by =7
IBM SPSS Statistics Ver.27 (IBM Corp.) ZfiH L, &
KL 5% K (p < 0.05) & L7

. #R

AL FL—Z2 Tty T arEiMEH

M2 Ic&tEoYry va YN ERY. = 75w
D FIGZNIEEE < 75 ekt & L TIRE 2 7R L 7295,
WRE R R A A RIS bk p o 72, AWF5ED
GIFTR B AR BT B ISR 654 MITH Y,
T8y v a VITKHT HBINEIT 84% Th - 7z,

B. IVH YA Xty alilslt2EHRE

B REOIRE & L CllsE L7 RPE (B EE) 5k
) 1, adgfE 324) OFHETI22 £ 12 ThHo
72. ZOfEii, Borg A7 — Vo [11: 8 TH5]| 75
[13: R EDO0] ORBICHL T LHETH 5.

FEREEROTFIHMEIX, <T75mBEA118+12, =75
MR 127 £10TH Y, Z B EFICBWTHEILE
WEDHERR S 47z (p < 0.05).

C. RN T L AIEE L RIBIEBDHE
SFEM DO BEIIEDLZALIZOWT, < THHEL = 75
HThRBELZEREE]LD (A) ITRT.

BFMHEREAR-VIEL Y ¥y —/E F 115

< TBBEEOZEICBWT, AERYEDRD LNz
DIZEHAARTIE (344 = 107 — 369 = 11.7cm, p < 0.05)
DHRTHolz. —FHT, BIHIERIEKTL (278 =
6.1 — 264 = 51kg, p < 005), EIRAT 1+ 7 % ADIGHE
Tdh s baPWV IEAE L LA (L) %2R L7 (16551
+ 2871 — 1729.7 * 322.8cm/s, p < 0.05).

=I5 AEOZALTIE, HBOHBEIZB W THE R
BRI T 25380 7. BRI IE, BHDET (256 +
54 — 243 + 47kg, p < 005) ZhZ, 10m BEEY4AT
HEOMEE (76 + 1.1 - 82+ 13%, p <005, B&
OFAIR A B A7 6 e[ O KR 70 455 (66,1 + 446 — 476
*492F, p <005) AHERS N7

TVHGE (N=2F 4 ) IBIT5HEMLE (<75
M vs = T EHEE) TUX, 6 4rRIRATHIEE, BARRA RN
LM, TUG, B XU baPWV D 4IREIZBWTAHERE
EHFBEDLN (WFhb p <005), =75 EHIZBWT
—H L CHREDR WIS H o 72,

FAHGNEI B AR BT, 10m S A TR
M, 64HAITHHE, TUG, BXU baPWV O 4 BIEIC
BOWTHEENBAOOLN (WFhd p < 005), 7Ll
SEEFERIZ, = 75 EEORR T 2SS TH - 7.

#1 (B1, B2) 12, MHZ L7 LREIERE & il
EMOLEZRYT. BHICOWTIINRE LD 72
O, EHREIRERE S, LRARETEORROAK L L
7.

LI BT 5 = 75 B OBEN LR B X OB LR o
L, £1 (A) LRAKETH-72. —F, KHEO<TS
RAEICBIT 2 7L ERED T, MRS Lon
HOREBELRYUESBO LN (p <005).

SEFBDSHIEE
T (=) max 7808
72 . $°%. ¢ Wy
66 - - .:.--.___:_:.___._ S " U N— — e =
5 . 65.40 (84%)
Z 48 °
04 . <75#E 661810
@ 36 (85%)
= g0 =753 1 645+1010
18 <75%Ef VS =75kt (83%)
12 (o <0632 ns)
° n =3

65 67 69 71 73 75 77
68 70 72 74 76 78 80

FHin

81 83 85 <= hL—ZVTH
84 8 88 <= FL—ZUT%
(%)

2 BRKREOFRE bL—Z > JSNEIE



BT A R — Bt Y 5 — R 115 2026 43 /1

x1 BEREOTLVAEEERKRBEMBEOLLE

(A) FREEAILEB

FHE B LR,

(B) FE#FA - MERILER

< 75 ®%E (214 n=18) = 75 %8 (21F n=14)
T BIEE =ISRIEE TUAEE SEAEE

(2022.1) (2025.1) (2022.1)  (2025.1)
#H (ke 27.8+6.1 * 26.4 +5.1 256+ 54 % 243 + 47
HAERZ L (E/30#) 11.9 £ 5.1 132+ 4.4 105+67 11.5*58
REMKHIE (cm) 34.4+107 * 369+ 117 354+69 354+79
10m EEMSIT (B) 71+12 68+13 76+11 %82+13 §
6 HRELHT (M) 599.4 + 46.0  598.9 * 51.1 540.3 + 50.3 535.6 = 66.7 t,§
FRF s (F) 101.4+326 80.7=*415 66.1 = 44.6 % 47.6 = 49.2 t
TUG (%) 52+07 51=*07 58+07 60%x12 t.§
HIFHANE (kg) 121+23 120*23 108+19 106=*1.7
BRI (kg/m?) 6.25+0.84 6.26 +0.85 6.25+0.76 6.18*0.68

baPWV (cm/ #)

1655.1 £ 287.1 *

1729.7 = 322.8

2025.3 £ 353.1

2000.6 = 390.6 t.8§

(B—1) HMICH T 5 FEREFHILLE

FIE + 1A

< 75@m# (%t n=14) = 75 m (%t n=13)
TUAEE W REAEE TUAEE RISATEE

(2022.1) (2025.1) (2022.1)  (2025.1)
#5H (ke) 254+ 40 244+ 3.1 246+ 4.1 % 234+ 32
HxEEZ L (B /30%) 11.1+47 % 129+43 102+69 11.4+61
REFRIE (cm) 365+84 392+95 351*+71 360*x79
10m BEEMHT (7)) 72+12 67=*13 76+t12 % 81+14 §
6 HRESHT (M) 594.1 + 437  591.4 + 468 537.7+51.4 533.4 +68.9 t.§
FIRFEZL (#) 102.8 £29.5 86.1 +39.2 70.0 = 43.8 * 51.0 + 495 t
TUG () 52+06 51106 58+07 61%12 t,§
HIFRNE (k) 113+20 11.3+20 104+13 103 £ 1.1
BEEHIEE (kg/m?) 59+0.7 6.0*07 61+06 6.1=*05

baPWV (cm/ #)

1600.5 = 222.4

1661.2 = 224.8

2028.6 £ 367.3

2020.7 = 399.0 t.8§

(B—2) BHICHT 5 ERHEFFILEE

FIE + 1EERE

< 75wt (514 n=4)

=z 75 mat (51 n=1)

TUAERE W REAEE TUAERE RIEAEE
(2022.1) (2025.1) (2022.1)  (2025.1)

#H (ke) 362+44 333+47 383 367
ExEEz L (B /30%) 148+ 62 143+53 140 120
REEFFIE (cm) 271 +157 288+ 16.3 388 275
10m EEMST (7)) 69+13 68=*15 74 85

6 A% (M) 6179+ 559 6249+ 64.4 573.0 564.0
FRRELL (F) 96.5+47.0 61.9 +50.0 150 32

TUG (%) 51+08 51+09 6.0 54
HEFANE (ke) 147 1.0 147 +1.3 15.7 15.4
BEEHTEE (kg/m?) 73+04 73+04 81 79
baPWV (cm/ #) 18459 + 436.4  1969.5 + 522.5 1982 1740

BEE * p<0.05:FA—EDTLUATMEERZKBTERE % HE
Tt p<0.05: MEHMBEED T LBIESE % thEx
§ p <0.05: MFEHEFORICATEE % sk
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D. A, #BRBEHADEZREOREEL
O
EIRE D FHENZ BT 5 REMZRIEETH 5 ?Ejj

DFFFZALZ B 318 L7z, JIERE o R R A5
7z (F (6,180) =513, p <0001). T%&bb, n‘iﬂilﬂ@

[ZTEE & S IRIIDMRT 3 2 EAAFRD S 7.

—77, SEREEOIRE F (1, 30) = 155 p = 022)
B L OMIER Lm0 EER (F (6, 180) = 0.78,
p =059 FVWIFNbFEETIELar o7
@rFEZ L

IR LG, BEEONRN Ry T v a YA
BIZXoCTHlEZ M SNL2BMENL, 247 (K
3). TR ATEGN AT o 7ok R, WER O %)
£ (F 6 171) = 106, p = 039), FEpfEoFTRE (F
(1,29 =096 p =034), BIOCHER & FE#TFEOR
HAER (F (6,171) =121, p = 030) &, Wi HFE
T Zarolz. AT =% OEEDRKE WD, FlhED
EDEALNY — v (WAAD ST D E) EFEETH
5 Z EDTERR S 7z,

=O= < 75mE(n=18)
120

=O= =758 (n=14)

ife BILE
% 110 Are
30 1
}Ezs %%%2% 100 ENEC e
jg %
10 ke s (%
20 160
{Jzz__g - 140
120
B2 10
= 100
L ° 80
o (@/zom’ 60
0 160 gy
£ 50 ] 140
Pre
A2 40 120 §
% 30 100 713 -
fE 20 80
(em) (%)

10
18 78 1B 78 1B 78 18

2022 2023 2024 2025
F F = =

1B 7B 1B 78 1B 78 18R
2022 2023 2024 2025
3 = £ =

X3 #5, FBREFEANEEZFREOREEL
70y b3, FHELZEEREERT. BEXRE, TLA
EfE (100%) »5DEERERT.

t :p<0.05 (Z 75 BBED 7L vs RIRfE)
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(@7 =3:EgeN: g

RIEAKRTE T — & OFREZLZ I 3R L7z, KRk
BB BT Y, HERHOTZE (F (6, 180) = 142,
p=021), FEHFEoFRE (F (1,30) =024, p = 063),
B L OHIERA L SERTEOR EAER (F (6, 180) = 1.20,
p = 031 &, WEFNLAEE TR o7z. Thbb,

FltE L OWRIIFKTH ), BEMRLILIC
FBULIERE C & o 72,

B2

E. HITRGFHNENT >
@ 10m FEEYAAT

10m BEEWHRIT T — & ORELILE K 4IR LT
TR AT OGS, 2R o ER) R A B
iz &F o7 (F (6,180) =203, p = 006). — /4T,
EMBO TR RO S (F (1, 30) =537, p = 0.03),
S HICHIER L ERMBEOXEER b EE TH 72 (F
(6, 180) =579, p < 0.001).

Thbh, 777065 H60R L), = 75
TRAEIIIC Y A ADSEAL L, <75 mBETIE, ET A%
{LAEM AHERE T & 72
@ 6 5 HAAT

6 53 HHAT T — ¥ OREAEZAL R X4 1R L7z, 647
BATHHEIC oW TE, RO R R RO 57z
(F (6,179) =228 p = 004). F7z, FEHEOEHED
HFETHYH (F (1,30) = 1092 p = 0002), HEHLI
EOFT =75 E <TH L O THHRICED A B
7o, WERE] & RO EAERIIERMEmICE EF D
(F (6 179) =191, p = 008), R RE(L/SY — v D

ISR IZHE T e o 72,
@F’#JHE)#E&%

IR RS 7 — & OfFAEZAL (M4) I2B»Tid
HEF O EME (F (6,180) = 270, p = 0.02) ioiv
EREEO TAE (F (1, 30) = 1265, p = 0001) 25\ g
NSEETH-o /2. —J7, MER & ERREO 3 HAE T
O N7z (F (6, 180) = 095, p = 046). 7
VlSEfE A 100% & L 72 2L TR IAREELIZ BN T
1&, <75 REHEIX 100% & HEFET A BIRICH o 7205, =75
REHECI, 9 50% F TS 2 MEIATA ST
@ TUG

TUG 7 — ¥ OfFFEZAL (4) 2B L Tid, gk
MoOTHEIEED N7 (F (6, 180) 146, p
020). — /T, EWHEOEMHRIAETHY (F (1,

ABEADREEFZEAL



BEMFERFEAR— VL > ¥ — 3

=O= =753 (n=14)

851175 2026 4F 3 H

=O= <751%E(n=18)

2 160 zypag
[11? 10 3 140 E’g
o8 * 120 ¢ B
= 6 1 T
5 7
Z 2 80
T W o % 5
700 ’l’*‘* 120 gy
6 1 110 Pre
43 600 ]
Ry 550 * 100 - 5 g
#5500 o =
137 450 n=13
400 M go ¥

1B7TB1B 7TB1R 7B 1R 1B 7TB1RA 7R 1B 78 1

2022 2023 2024 2025
3 S &

=l

2022 2023 2024 2025
S S -

150

7.5
7.0
6.5
6.0
5.5
5.0
4.5

4.0 ()
1A 7R 1B 7TR 1R 7R 18

2022 2023 2024 2025
-3 = s &

(%)

18 7B 1B 7B 1B 7B 18

2022 2023 2024 2025
z S T

M4 $HITRENENT D IEHDREEL
&70v b, PHELREREERT. BEXE, TLAEE (100%) »50EERETRT,

30) =680, p = 001), HEEIZ Db 63 = 75
DFB< TSI 74 WD EBh o7z, B &4
IO HEHIEZD SN o7z (F (6, 180) = 111,
p =036).

F. WBRE L ERBIEBOREE(L
O A=

50 FERICHIB NG T — & ORAEERILE R L7z 1t
AR E WG E L LT R RRBEDHOI 21T > 724
R, WERH O ERRPBD SNz (F (6, 180) = 794,
p < 0001). —75, ‘FEEEEOEMRITHEREMENE & F
H (F (1, 30) =322 p = 008), MER] & FhEED
LHAERbRRO N aho7: (F (6, 180) = 072, p =
0.64).
@B R (SMD

5 D TFBIZERHIEE T — ¥ ORFELEA R L.
R O R RDFEO Sz (F (6, 180) = 881, p <
0001). L& L, FiHEoTaE (F (1,30) =004, p =
0.85) i X OHIERHY & Al TEOZEAEM (F (6, 180)
=074, p=062) &, WITNOHEETIE R -7

G. BRRT 1 7% X (baPWV) DEFZEAL

BRA T 14 7 A ZAOFAELEAL = 6 1R L7z, HERE
MoFRFE (F (6, 179) = 304, p = 0007) B L U4k
BoFsE (F (1, 30) = 1133, p = 0002) 2SV§hd
FRETho7z. —7F, WER & EEEE O s HAE R IXER
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Y TN— TRIDFEIEREICES ) p < 0.05

=O= =758 (n=14) =O= <75m2%(n=18)

16 Pie 120 5o
115
a4 110 Pre
% - 105 4
S W? 100 W— -
= 10 95
)
8 85
5 ke g0
75 Pl’e 120 g
5 115
’ 110 Pre
g 6.5 105 4
7 60 100 s
95
0 5.5 %0
5.0 85
45 be/md go Ui

18 78 18 7B 1B 7R 1R
2024 2025
-3

18 78 1B 7B 18 78R 1B

2022 2023 2024 2025 2022 2023
3 3

5 MFAE & B18EREE (SMI) OREFZ(E
&70v bk, FHBLEEFEEZR T BibRE, TLH
EfE (100%) »5DEILEERT,

=O= =7588E(n=14) =O= <75#A(n=18)
(cm/®) 120 (%)_
2400 lee 115 il
110 Pre
2100 105
1800 g 100 =
95
1500 ? T f 90
85
1200 80

18 78 1B 78 18 7B 18
2022 2023 2024 2025
-3 3 T &

18 78 1B 7B 1A 78 18
2022 2023 2024 2025
3 -3 -3

6 ERX T 1 7 X ADBREEAE
70y MM, FHOELEEREERT, BRI TLE
EfE (100%) »5DELEERT,
Y TI— TRIDFHRIERICES ) p < 0.05



Do hosz (F (6,179 =094, p = 047).

H. HEEREFEOHERE
O 3 M ORI RIS FIME & ZBRE (CV) Fiy
EOHIBIRI R

TIORT 912, 3EMOBIRF RS PIE (7
VIEMEER <) & CV EIIEDMIZIE, AEZEDHME
BItRAIA S 7z (r=-06157, p < 005). F7z, Fl#kAMK
EERTHEIIE CVED R 22 H - 7. GLsl
YD 60 RGO EN 12840251 T, 55104 =
BEETho7z. —7, 60B2BAHHIZ14HT, 9
L1 A< EETH o 72 FROflE T ERD 120
BaER L, WELNVOFLZ6HTHoN L%k

x2 HHANE - BREHEH (SMI)

BFMHEREAR-VIEL Y ¥y —/E F 115

O =z75%E(h=13) O <75m#(h=13)

g |14 [0 LT
5 %% f6) p<0.05
B |08 tese.. ©
%ﬂ 8.2 OO U.O°‘O.ng =)
. Q "@.,
CV | 02 o o ™R.q..
0.0 S
0.2
0 20 40 60 80 100 120
BIERK BIIS ()
M7 3EROBRA RS TEETERM (CV) F
1B HERIRIE

T LBIE 2BR< 3 ERDOFAEE. £ 7T 120 D ERIC
ELTCVYODEIRRRW .

CHEEFNDIER, &XtE

fE D FEBIBI 1%
< 75 Bt n=18 HIEE BARARTEEL
ZEEA -0.04 + 0.48 (kg) | 0.01 = 0.25 (kg/m°)
10 mE=E4#477|-0.35 £ 0.84 (#) n.s. n.s.
6 2fE%1T| -0.5 £ 30.9 (m) n.s. n.s.
FIRKF B 5 | -20.7 £ 42.6 (#) n.s. n.s.
TUG|-0.05 = 0.46 () n.s. n.s.
FINE I E e
= 75 et n=14 MmN B TE
Z{LEA -0.15 = 0.45 (kg) | -0.07 £ 0.23 (kg/m?)
10 mEEMEH1T| 0.57 =+ 0.55 (#) n.s. n.s.
6 PE%fT| -4.6 £ 35.7 (m) n.s. n.s.
RIEF B 5 |[-18.5 + 27.7 (#) n.s. n.s.
TUG| 0.21 = 0.70 (#) n.s. n.s.
FEIE +1ZE
S n=32 HIERE BARARTEEL
ZILEA -0.09 + 0.46 (kg) | -0.03 £+ 0.24 (kg/m°)
10 mEEE4 41T | 0.06 £ 0.85 () r =-0.3535* r =-0.4071*
6 AE%fT| 2.3 = 32.6 (m) r =0.3792* r =0.3608*
FERAFZIL 5 |-19.7 = 36.1 (F) n.s. n.s.
TUG| 0.06 + 0.58 (%) r =-0.4102* r =-0.3589*

T+ R

ZLEBA = RIAEE—-TLAEE * :p<0.05
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SBREMFERERFEAR— VL ¥ —RE £115 202643 H

&3 MBSEAFNOEEREOHEER R

< 75 ¥ n=18 10 mEEMHIT 6 PEIHIT HIRFEILS TUG
ZiLE A -0.35 £ 0.84 ()| -0.5 £ 30.9 (m) |-20.7 £+ 42.6 (#) |-0.05 + 0.46 (¥)
10 mREE 41T |-0.35 £ 0.84 (#) r=-0.4819* n.s. r =0.4876*
6 #E%1T| -0.5 + 30.9 (m) r =0.5040* r =-0.4967*
BHERF BIL 5 |-20.7 = 42.6 () n.s.
TUG |-0.05 + 0.46 ()
FIIE +IEE =
= 75 % EE n=14 10 mEEMSHIT 6 PRESTT HIRFEILS TUG
ZLEA 0.57 £ 0.55 (#) | -4.6 = 35.7 (m) |-18.5 £ 27.7 (#)|0.21 = 0.70 ()
10 mEEHH1T|0.57 = 0.55 (#) n.s n.s. n.s.
6 AE%H1T| -4.6 + 35.7 (m) r =0.6006* r =-0.8301*
FRK B 5 |-18.5 £ 27.7 (#) n.s.
TUG|0.21 £ 0.70 ()
FHIE IR E G =
21F n=32 10 mEEMHIT 6 PEHIT HIRFEILS TUG
ZiLE A 0.06 + 0.85 (#¥) | -2.3 £ 326 (m) |-19.7 £ 36.1 (¥)|0.06 £+ 0.58 (¥)
10 mEEMH17|0.06 = 0.85 () r=-0.4217* n.s. r =0.4652*
6 ARE%HT| 2.3 £ 326 (m) r =0.5139* r=-0.6773"
BHERKF B 5 |-19.7 = 36.1 (¥) n.s.
TUG|0.06 + 0.58 (#)
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HBL).

Mtz &b

W&k T— 5 THTHADLE, HWHRAROZERZ

B RS % B <,

10 m B FHEW AT, 6

AT,

TUG D &ZAbE & OMIH B2 IE £ 7213 B OB %

(p <005 ZmRL7A (FK2TE).
i zRL, 3fEOELLE L DRI

waRL7z (p <005).
DI BE AR T ] D 25 TR ] O AH BE B A%
, <DBEEBLEeko~ ) 7

#*3

WZRT LIS

EHEHTEED Mk

B BRI AR

ZIEEBA = RICAEE—TLAE®E * :p<0.05

AT, 674

FIBIAR (p < 005) A& 5 L7,

FRIARAT &> 3 D DFEIE & DRI E A
fiz b, 10 mEEY

BATE TUG OMICE=E MR (b < 005) 25&5

nr.

L OTUG & DI

TUG & ORI
R S LT

= 75 AT, 67

FERAT S IR R, B
06 L EOMBIREDR &, HRIZ
r = 08301 (p < 005) DEENEDIEA

. BIfRAT 1 7 2 XA EHBAEOELEDRER

7Vﬂmﬁk?%ﬂmﬁ®$
AT 4 T A&
DO BfR % MR L 72,

WHEIZBWTRD,
K8IZRT LI

ML BZELERE, Bk

b 2 RIER
. =75 R

THEZZAOMBEMMR (p <005) RSN, BIIRA
TATAAD FAENFRENEL, HWHRAREOKTED
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K8 EkAT 17X ADE(LE LHFTAENZEILE & DRIk
HREEROERERERE T LED SRIMENOELBEAVTRD L. Z7T5BHCHVTHELENHER
PROSNI. FHTOFBOTEEREL FEEBFERE, r =0591 ThY, FHRICAEBRTH 1

(p < 0.05).
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120 8® @0 O : <T75mEf

@
Q@

F?ﬁ 100 y =-0.0772x + 215.23 ©
iR Q... @ r=-05270 100
Jes 80 OO p<0.05 80 o
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IR T 1+ TR (baPWV)

H9 EERZAT 1 7XRAENT L AEEHDEE
KEIEZEDERER % 3 FR 6 MDBEFHEER VTR 2. <7T5BRBICHVTHE
LEOHBEIED SN FRHOFEFREEL AFEBREGERE, =049 Tht), B

ICBETH-7 (p<0.05).

REWZ EPIRENT, <T5FEETIE, AR
FRFRO SN R o 72,

J. BlRX T 1 72 RENT 2 XEEHDBER

BIRAT 4 7R AL, NT U ARRTIOIRIETH 5 IR
FRIYBIZE LT, 34H (6 mHlE) o PHfEz &t
SHEICBWTER L WIEEOMME % RN HERE L
e h <BEBIIBOWTHEZAOHBBER O
<005 AASN (M9). =75 BETIE, 144710
% (714%) DERIRA RS 6 OFLERD 60 #% Th D), 8
% (571%) 7%, LIMAEA XY M)A DBEE A A v b
F 74, 1800cm/ % ¥ & Ell> Tz, < 75 BRI
BT, 24%kk< 164 (889%) DFIRN R H A
60 L ETH o7 F72, 1800cm/ # % Ll Tw7z

L, 5% (218%) THhol-.

V. Z%

A. WHREDOER - SINEH - FEENRE

AHFZETIX, PL—=r 7 HONSREE < 5L
= 75 REED 25T, WHHLEETo72. WO
HEREI S TH Y, M2I1TRT@EY, WIeH Tk
HIZBT 2K BEORERIIZNZN 7T B L 88 % T
Hotz. AU, milliEiE B L 0GR SiE 2R
LT, EE ML= IR R IR BRI R 3T
PR T L S D B

IUHIA Xty voa y OB MBI R Ch &
RO 5NT, SEHBMERIE 84% Th - 72. AifET
12, 3EMTE6MO ML —=v 7l (%535 AR) %
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HELZ. H1EOYy Y a L 8EZB2 55N
DR SN2 Z Lk, HEATGO B AREEIKEL 1[0
51 i BENEEDEE L Tl ERRIBET 5.
FEAEENRE (RPE) (ZIZAEWTER CH E 2R
HOHN, ZTBEBIIBEREEILELTH % EW
%R L7 (127 = 10). Simonsick 5™ 1%, 60-89 &
D 572 %% MR 5 M O EAAT (067m/s) D
RPE Z#{#llsE L, XV &k 7 )V — 713 & RPE 286 <
P 5 DB T Z L AW LT 5. AL TER
LB L, #4aEozrary 78y A RERT
HY, AT OMHERIT L ) i IEE W E S
Bh, [i— BB BRI % 957 %A 70 e AaT - &
BETRR L L) EE—H L T

%72, RPE OEHRGHEI/NS W L6, FHHNICE
U 2 4 OEBSREE DS ISR S TV 72 2 L ATRIE
b,

B. &ENIREDHR

BINZOWTIE, <7TH5mMEB L= T5miEL b7
LHlESE & L CIRAFIEH TAE BRI TR0 S
7o, TR = 75 BT 13kg, <75 M T 14kg T
HY, MEETREEOIKT 275 L7, Frederiksen 5
2 & BT TIE, B O A E BT =35
1% 059kg, 1 03lkg L#ESNTEY, 3HEMTL3
~ ldkg &\ ) RIFZEORAEIE, N5 BATHIZEDH
EEMA—HTH. ZOZEns, AL TERL 24
R SR L T ks R Dl RS N i/ = S 11
PEYBIET 2T 213 EOMBEIE S o722 b
MPREENL, AKR=VTOFH6FE [1E)) - EE)
BeAAT )Y T, EE) - AR—VEEEN [LE L
& GE1~2HEE ] oF BT 2B, ZHED 70
~ T4 1% T 24kg, 75~ 79T 23kg, HHED 70 ~ 74 7%
T 38kg, 75~ T79#% T 3bkg L FHEEN TS, Kifse
OXFE (1 (B-1, B2)) &, LEHF<T5mHETH
25kg, = 75 B TR 24kg, BYEAT< 75 K HE T 33 ~
36kg, = 75T 36~ 38kg TH Y, HWAQFERDF
Y RBEI L NVIZH D 2 E DR TE D,

FRREZ LIE, SEcBwTHfkarssaro
R ZITRT , WEOEMR#LFEHOIES DO E S
A SNZHATH L., <75 ME T 7 Ll
EHED 120% 12 L7720 00, R IdmEEe b 344
MAE L CHELRZILERO LN R o7z ZORKE
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X, P U 7R E LT, SEMICH Y MEEOE
BRI ASHERE S N REME R ORIZE L TV %, Rk A
K=V FREY 12BWT, BRI LoEEHE, &
PHEDT0~741%T96 M, 75~79 1% T82 M, BHiko
70 ~ 74 % T 147 [, 75~ 79 % T 125 |l & i ST
Wh. CHICK LARFEOREE (F1 (B1, B2) I,
< T5 B LMET 11 ~ 13 A, = 75 T 11 [,
< TSR 15 M, = 75 AR T 12 ~ 14 [
ThHY), EEFFYLERASIRLRLEEZ R Lz
WMo T, KIFFEOSIME L, EREORFELHRE, K
BT OV AEEHE D) O KHET 3AERIMERE S LT
LEZHNS.
RIEAATIEIZ, NAAN) Y7 AB X OBHOZH%
PG EECH A A5, AWFRIZBIT 5 3FEMOBEIEICB W
T, HMEEZ L EERICEBERZZLR R EZ TR 5N
Lotz Tihbb, WL D 3ERTHREDHER S
ncwizbwz s, Kozl (21 (B-1, B2)
1, < 75 EBELMET 37 ~ 39em, = 75 B LT
36cm, < 75 mEERMET 27 ~ 29em, = 75 BB LT
27 ~38m ThHorz. ThEAR—VTFRET—5Y
(%M 0 70 ~ 74 1% 39.6cm, 75~ 79 /% 39.2cm B
70 ~ 74 7% 35.1cm, 75~ 79 % 338cm) & H#ET B &,
<THEHETIIREEZ R L7 (K 2~T7%, 5
P18 ~-24%). ARWED 707 T LI FHME % 5
LT DU EDEINE EFN TR o 7278, HElE DR
BRI & KBS T v 2RV R B 2 &
AHE DL, SRIIEENZEREOESLHE L
T, HEOEE 77T AIFEHRMEMA E 2R3 BE %
I AAAA VIR H B EEZ HND.

10m BEEYHRITIZ, B8 0ecm 70y 7%, TH%E
ZLL TIPS - CRTHRETH ), #EERITL
DS EE. ABIRICBI A FEHME (1 (B,
B2)) &, < T5mBELMET6T ~T728, = 5mEEL
PT76~81%, <THBEEFMETHEIW, =75
HENTTIA~85 B Tho7. M4ITRTHEY, <75
el L IR L T = 75 M CUORHE 2 R TIRE O I K
(BEJVIET) 2SHERE S 7z (p < 005). ZALFEIZB W T
&, FHEEP O ME B LEDD Y A L DE(LAE
FH L e HEADIR ST
AR=YFOMWET— 5" (LW 70 ~ T4 5 704 1,
75~ 79 746 % Bk 70 ~ 74 620%, 75~ 79
i 681 F) LIbET AL, < THEEELMAE R TRT



DRFIZBNT, AMEORZEETHET —F L) L&
WHAZ IR L7z, TOEORE SF, < TBBRETIE
3~5% (BN~ RLE) OHFTH-72—T, =75
PR ETIE 2 ~ 8%, < 75T 11%,
TSR IETIZ8 ~20% <, FFlo= 75 iR I
BWTEMERT HEAEDRD ST

DEofER Ly, BilEmEmE cs v CdmE o
Db, BEEWAITREN OMFR I ISR BT A LEAS
HbHEEZLNL. A - BEOBS, LI, ALK
L—= v ZIinA, BEEWE 72 CEITEIC LT 2 BRI
JE A RE CRMERS - BaE il - RBRIEAG), FScReic
R Bl S B R B L OV, S 61
Bk O H LR E ORI BN S5 5 T R= BT A
FREE, BREMIRILT 5707 T 5DQLEEIIR
sz,

645 T A AT 122w T, < 75 B BE 21k AT 591 ~
594m, = 75 Bk 533 ~ 538m, < 75 A H M
23618 ~ 625m, = 75 S MDY 564 ~ 573m TH - 72
(%1 (B-1, B2)). M4 (BLEH) \RT LI, £
WM OZIZBHEETH o 7. < 75 RHEIL 3EM DR
BN BT HBATHHE 2 BEAQMERE L T2 0l L
75 HE IR IEAE O A (IKTF) 2SREWI LaVREN
7z.

AR—=VFFRAET— 5" (V70 ~ T4 R 570.3m,
75~ 79 7% 5534m HYE 70 ~ 74 601.1m, 75~
797 5779m) L DILEIZBWTY, [FFEOTER 2
BaENT, Tabb, <T5EEFIEBELE b EETE X
D# 4% B (RVEREE) 2R L7c—0, =75 it
FMETH 4%, BUETH 2% £EFE X ) SRR
RL7-.

WIS E £ S & k% & L 72 Bautmans 5 ORI
W TIE, SilE O 6 45 AT ERBE I LA 3
LI NTBY, FFZEOHERTIE, RS
FHIZBWT3ERICH 20m OHRETFTAEL S & &N
TWwa., Zhizxr L, AKisto 3EMOREET— 2 T
i, <75HBT3~7m, Z75@EET4~9m QKT
2k &E o7 (1 (Bl B2). =7BEEONE
TEEREVWLOD, E# ML=V 7 %2ffoTWnin
— s 2 0t % L L 72 Bautmans 5 o FillfiE &
B3, M L —= 7% 7o TW AL ARIIZED
HEIL, R TESHFANNE I ST AT RE
AR S 7z,

>

>
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E i OFRANIRES] & BHIRIZ 72 ) MERT I MET L
FERRFEIRIR E LT %R, ZORGFELOFERIT 5
WS LT, RIS, 20 b D1 & 2 45
KFE, EBEE - EEER - REOFEL LI L L5
BN 2 EOREIXBITE 02O TlE, AR
EMTHD. Lzh->T, @iz e Lod
BRAAT D REFZED & O RifEhi 7 — & B L, FRANEE
DO E ZOBERTEHOPIT LI LA, 44
DEZEGRETHLEEZOLNS.

BIIRA RSB (HNT v ARe))) 13, 34EM T
FERETEE R L. LEcBwTit (F1 (B1),
TS BBENFIH 1256 6B~ (-168), =75
RHEDS 10 8205 51 B~ (—198) &AL, = 757%
HOZBILIHEAWICEETH 72 (p<005). Bk
BTk (F1 B2), <T5EENITH2L 62F~
(=35#), =B EBEN L2530~ (-128) &
W L7z, 72720, =2 ThREOBMNIREILIATDH
b7, MEGT— 5 O— M bB X OMRICIZEE % #3
VENH L. AR—VFORET— 5" 135 ERER
DWW T — 5 THDHH, 70~ T4 & 75 ~ 79 M DES
AR L, TWTH AR (71928 vs 6528), BHET
BILE (7138 vs 596 1) O EH 5. KifseT
Blg s N7z 3EMOMEMH KT = (LM -16 ~ -
198, B -12~-358) &, hbeEFYOK
Wi 2 Ed A= L D b REWBEIIICH o 72, Dok
Ko, 1 EOFREEEE) % PO LT 5RO 7 0
77 0%, N T 2 AR O 23 51213
ThPo 2 REEAVRIZEE NS,

—7J5, Timed Up and Go (TUG) IZBWTIx, ik
HoFHEPEETHY (p=001), =75mEHEE<75
MAEL D b5 A AHNEL, MG X 2 2EP RSN
72. TUG &, BIY/NT > ZAREH OFRHE & L CTHRMIC
HwbhTBY, BHS Y off%kic kg, TUG Ok
R ERER, SHEAEE, B X ONEBIEIE L A E B
NhHbLEINTwD, Tz, HWIEBEESREETRE L
72 Hayashi ' ©ff7e T, $£EES~OS ML »
EE (R 1) il (44ERG) OFEICH~, 54D
FoEMZBMEICB VT TUG B 2SE EICEW 2 L
s TBY, BREIM OBk HEENREEIEE) O
HeFs - BRI HGTAH I EARENT VD, RO
(1 B1 B2) I2BWTL, M fE) & 1 4
DIEFEMEALEED S 72 b OO, Hayashi b7 O #Hs
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RSB G AR A & BT 2 L, RREE
FRCBWTIRIR E L CTRIFZ L~V GRWE) AR L
T, ToOZ e, BN Y ALIFELRY, B
NG VARSI ORFRCE L T, AifE0ES 7 u s 5
ADEHERE L T 722 EAVRIE S N7z,

C. HiHME L ERHIEE (SMI) DHFRE

EkE OB RETE YR, AHTEERCEE D) A
7% ll#T 5 LT, WHREOMERIIBO CEETH
b, REFFEICBT B 3EMOMBIEDKE R, = 75
HBLIOCHBEEOVWTILIZBVWTY, HWHREL X
OEREmIEE (SMD 1 ERX—2F 4 » (T VHlEE)
DM THER L, M EERBAIIED SNk o
7o (MRS (5). ZOfEEE, ek E
HIZALD B O B 2 ER % £5 0.

— M, IESICRE D B R O WA AL S,
Trombetti 59 13 70 WAL H E 2 6 O 34 THEFY
1% O WA %, Hetherington-Rauth & 2 1% 80 4 5ii 2
5 HARNZ DT T D 6 - TEFIY 2% O = AR
TAHILEEMEL TS, IR0 THMRIZEDT
X, AR 3EMICBWTDH 3~ 6% HEEOH N
THoFHENG, Lal, KifoOFHHET—5 (K5
DEALHE) Tk, = HRBICBLTH RN — 2
FTA VHIBOEAERES LTz,

MR OEALICERT 5 &, <75 (18%) I2Bw
T3FEMT3% LD ERL7zDI1E5 % (K
AE 78%) THorzDIIRL, WL HIX8 % (K
K +77%) Thorz. —J, =75 (14 4%)
2BV, 3EMT6% U EOHLZRLZDIZ1 4
(RRBIER 62%) OATHY, 5L EMERLZ
(AREEIN=E +72%). FHABHPLBEAZIFET 500
O, AN EAE D B EREDS, AR ESE) N L —
SV TN o THIBITHIHI S T B Z L ATRIE
END. HAEOMRH, He 2 B EEEEO IR T
57, MREOBEARLZOBMPAETHFOE (QOL) @
HFICOFT T EMESATVALY. £/, T5REO
s (724) RASIGA LR, 12 B oA ES)
(LYRY VR, NT VA, WM, BWEE) %%
6 L 725647 F5E Y Tk, PL—= Y 7 RBHEORD
BiIEWZIEARICTH H4%, WIS 2508 F CldfEl s
Blpolcl LTWwWah, RifEIZBWTS, PL—=2 7
A & o THBED [HERHE ] 2R S N7z B2
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LANVDY) A7 D 75D LoBEERETFEIC B W
T, WHAER SMI PR S zBEREIRE . 20
ZliE, AR TERLFAN N L —= 0 T E DT
075 A CTHoTh, BATHIROEANED) & MR,
TR 70 B RN B R BN IR ORAT 2 By i) 72
BT &2 0 i8h 2 LR RIBLTVD.

D. BlRZXF 17 %X (baPWV) D

da Silva 5% |2 X BRFD A F T TIX, HRED
MENEBERERBIR A 7 14 7 2 Akt 5, AERHEE
B, LYAZUANL—ZUT, BXOENLL ZHAS
DELH N —= 2 T OREPRE ST TnE. Zh
WCEAUE, AEEREENR B N L — = v 2 Idim A N A
e T L, BIREAL 2 HH T 2R RDPHR I N TV 5
—J, LY AZ VAL —Z v FHMTIE PWV ADE
B e SR RIS IRER Th A W BMEAVRE S Tw
5.

AW TITAREEBFHRO ML —= 2 7 & ki L 72
2, RIBIVCKGEIIRT L), <TBEHIZBNT
BAMHEM B4R X7 LVHERE ER-72 LaLl,
MmO DR RIZ BT, WL L 7 LVlEEE
T2 FIETHR L TB Y, BRE(LOETS— R
BRI S Tz (B0 LRMTE 5.

PEERICHT 2 HRERBONRICEHST L 2 5 #
FrTld, Bakali 5% 7-063m/s, Li 5% #%-0.75m/s ®

BELRET (&) #HE LWL T2, Ko
ERBIEV 70 AR TOERME L MR E L da
Silva 5% OB TIE, -121lm/s £V L) KX T
ATREINT VD,

AL RE L I NS IATIZE L 0 & FIEHL S
WS, BN 22t (2022 4F 1 A 7 LIGE vs PAERO
2024 7H) R E, <T5mEET-09m/s, =75
T -1.20m/s DZALE TH o7z, FEIZ= 75 BB
Wi, da Silva 5% O LML 28 KT
RS N7z

RIFFEIL SEMOEMAATH 5728, bL—=r 7
EHIHIE3 r AT L oWz b Tho72 37 H
%kt -3 7y HIKIbo¥ A 7). 2ol PL—=
THNHF S 72 baPWV SRR AS, RIEIIZR—2F
A NRD, BRI THUTWRET L)1 7)1
THEDBERLTWZWREENE Z 5N D, T/, EE)HE
JE 2 A 12l S % (progressive overload) MLJ7



EREBICIEERL o720, EHELLEDEREIC
BESRro/boo, ke LTAHRIUIMEIC L
baPWV O HZ EA 2 HIH S, MEFFSTw/ize#Ez
bhs.

FTUHE (2022481 A) & 34EBORMAKME (2025
F1H) okl Tid, <75mEET +075m/s, = 75 %
HET024m/s OZALE % 0, IR & 72 KR 72 K
TRIFEWH R L2 L HICHZ A, LaL, 0% b
EHT DL, = 5@ETIE T LEICNTREED K
T (@) L7294 (64%) o, Zhuixtl, <
TSREETIE6% (33%) Ik olz, DT ERND
ZEMEOHTN ML=V FICEBEIRAT 4 7 4 A
3 - MRS S N T VIR AVRIE S 7z,
DERE LT, =75 EHEOH < 75 I~ TH)
WD baPWV FIHEAFAR I E A o 72 (LAEA T
Wiz) 72, WEOFMAIRE P ENEEL T
HEEZOLNS.

B, BIRAT 4 72 AOMHIE, EEOALRLT, £
Fip EOAIEEIESCEEA ORI b5k B A
T3, SHROMEIZBNTIE, INOLDOTHEFE&D
M RS LETH 5.

-
—

E. MIESEREDIERERE

BAER A AL BEERIIE, B4 127R L7208 Y s o %
BRI AZENHENE 572 TR T 5L, B
RS BB AR WE T ERITRI OB AV S {5
ZPRFERE I 2SN 13 B R S (CV) ARELRD,
TEIAZEABE KT A EMHFED S iz, AKWF5ETIEE )
ZHE L TRz, NT v AR E BT OB
THEEWET S LI TE R W, LarL, Wiy
TG Y ABRNOFE L WRTPHE SN/ 22 &nb, £
OB FANLMERAE D MFH O T HIFEET % L RS
N5, BRI, BT X o TR R AR LB
R R AT BN (T —A - avtu—))
ARG L, ENDEWEORLEERITS D ZDHKIZD
Lotz b FEZHND. IR ) H RS D 1esk
&, RARBHOBLZOLD LY b Gk > THE
EThHHEDERMLHH® . LarL, MURHIMILR
BREEIN AL 5T, 25 oI AR 3118 T Ak
ThoHIEDPHRENTWEY wE P 2EEL
&, FICEEL 20 TROFIHIETH L. Hik
% x5 L L7 Tapanya 52 OWFzelc Liug, BT

B2 IAR
v

_39_

BFMHEREAR-VIEL Y ¥y —/E F 115

s

BNT ¥ AT I OEL, Bhih & 0 b e BIED
EIEHICBVWTRENI EPHRESNTVL, 22k
ME, WEWEO ML=V I AAICBWTE, ERETK
JEFH OB E EAAIZI) AND 2 EH, mETRB L
ONT v AR O LICm) - EE AN TH 5
ERIBEENS.

AEFE T, HWH I OMEMICADLY, TR =]
BXU LR &7 [Eiamia (SMD) ] 2035 L7-.
SIS OFREE L N BIE S 2 AR IHRIE & OAHBIRIARICD
W, T UIE L ARIE 0 (BfbE) & VT
M L7k R A2 R 2 1RSI 05 CldaE =M
MBRIERO SN orz. —T7, WEHEZGHEL
7tk T —% (n=32) I2BWTIE, 10m BEEWHIT, 6
SEIERAT, BXOTUG 02t L OBICH &7 AHB
RsFBO 57z (p < 005). BAROMEHHTECTIXT >~ 7
WA A XDV E L, BRI AT E LT 721 g
Whdsb. LirLl, BET—7I2BWTHEZR MM HHE
REINF2Z s, HWWEB L OSMI L, A1THE
TREOZLE FUT 2 HER HEL LTRIEL T2
Wz b ML=V T AWETIE R WA, Alarcon-
Rivera 5% OEFHEIZHWTY, MM EIEE L 7
L L0 BRATRE) (TUG) B L UBATHENSFZIZH
M2 2 EPHMESINTBY, HlE O B RBEREREM I
BOWTHAEZHEET LI EOFRAMIHER ST
. L7z2ho T, "Ik L72#7) (Force) @ififbe & b
12, Him (Mass) ORFEFR: - EE XD 2 L5, mln
HOBRERBIRE ) ORI BV TEETH L EER S
na5.

2\ R T BT T, BRR R BIE, B
WEPB &L U SMI O J5I2 B\ CH =R BRS RS
SNemoiz. TOZEE, FREVHD LD iR
T v ARFEREIICIE, BIAO 8] 220 TR, MR
2 B, RS (RER - SRS Ok, H 5
RGO ESE R L, HREDAOEREDGR BELT
WL ZERRELTWDS,

TR B AR H R O AL B BT 2 AHBE AT 2 47 5 72
EZAH, KIIWRT &) ICEFIEECHE MR
DHEFR S N7z 6 s HIBRATOZEALIL, &8 X O TH4EE
FEICBWTRTREO MR (TUG, 10m BEEYHT
WIRF BV H) OZALL B L Tz, JFic= 75 Rl
TIE TUG & OBED @A - 722 L5 (r=-0830,p <
0.05), F#EICZ 512 EBATOFRATI DA 2 BB hE

153 D
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