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Is collegiate physical fithess a foundation for social success?

—Reconsidering the importance of physical fitness in young adulthood—

Hiroyuki Sasai*
Susumu S. Sawada**  Shinsuke Yoshioka* Shin Terado* Hideo Hattao*

Abstract

Although the idea ‘physical fitness is a foundation for social success’ is considered as a well-accepted
social norm, no empirical studies tested this notion so far. Using a large-scale cohort design with
long-term follow up, we investigated associations of collegiate physical fitness with social success later in
life. Participants were 3,836 alumni (729 women and 3,107 men) of The University of Tokyo who
responded a follow-up survey distributed from September to November 2018. In this report, social
success was operationally defined as the highest 10% of sex- and age-specific lifetime maximal yearly
incomes. Physical fitness items included vertical jump, repeated side steps, push-ups, and step test.
Data on these fitness items were collected during mandatory physical education courses offered for
freshman students right after college entrance, 1961 to 2015. Our primary analysis adopted a logistic
regression model employing social success as an outcome variable and each physical fitness item as an
exposure variable in separate models. The models were statistically adjusted by the following
confounding variables; age at college entrance, sex, age at follow up, junior division stream, body mass
index at college entrance, participation in sports club, smoking, drinking and sleeping habits during
college, household economic status, and educational attainment. The primary analyses revealed that
better performances in vertical jump (lower-leg muscular strength and power) and push-ups
(upper-body muscular strength and endurance) were significantly associated with higher odds of
achieving social success (P for linear trend < 0.05 for both). In conclusion, better performances in
muscular strength, power and endurance may predict social success (higher lifetime yearly incomes)
later in life. Promoting and maintaining physical fitness in young adulthood may help increase their
chances of success in labor markets. This highlights the importance of physical education courses offered
in college, high school and middle schools, various sports club activities where ample opportunities for
fitness promotion are provided.
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1. [FL&HIZ

HRITERTH Y . NS TR 212hi=>
TOLAETHD, E—IFELHNTND, L,
FNVEFGE LTI RS 72 5720, AERBREh ok
TEERNCBET 256 TR I, oot (1999, 2000)
DREFNRAE & ASHIRIN BT 2 E RN H D, &
O DOIIFETIE, KFAAGEGE TSRO FRIK
F LR BIRNT ENFEFHNTRIN TS, Fakott
SHHERTHIUL, F), FOHIR TR =
HIEEDZ TS 2 0G0 RRRIET 5 2 & IXBRER T
TERE TH D LR D, AHIE DRI DEHN G
FHEIN N T Tl « ZAR— Y \RERRAH D FLAx
EhEFE RO EOEEMNABE CTEHAT, BR
DREY,

2. B

REFNFIRFOMNS ) L AR & DB A | KA
DO RBIEIOEHZ M 5 = — MIFJEIC & D RET S
ZEEARREDOARE T D,

3. &

3.1 HARTHA U EXEE

WGET A ATREDERT )T A MERE =T A
e Lzt A MY vak— MIFBECH S, AR
T, 1961 4= (1EF0 36 42) 7B EIEE T4 2000
~3000 NDE—AFAELZRGIT, NFEFZD 4 H L& 12
AR BEERZENTHR )7 A M2 Ef LT\ D,
Fox OWFFET— LT 19614025 20154 I AF LT
EDIRIT A MER L, 201849 A5 11 AIZBZ
72 o T IBRA D & 72 5 HA KR I 7 A Mit5E

(UTokyo Fitness Study: UTFS) (ZHY #HA TV 5,
AL Z O UTFS OXRED 5 6, IBHRHA B
DIz DT A MEREFEETE, T—XITKANR
TRV NERNTSE & Uiz, UTFS OWf5t7'a k=L
I, ICTARFERBER AU UIZER e N axtgel Lo
BRAFZEIZ BT D MBEE B R OERE ST (RGEERR
609),

3.2. KATAE

T A MARFEEE O (K54 iR - 550
—). RAERRE TN EENE) . ISz TIRE (5570 - ks
AN, WsmaAl (E@FFAT) © 4 BETHD,
HE & OV, BECHUD AP TR R A Al BN
iz ez ELzms (Es) & TREICB A RS
BlER & DL LR L7z, AR E VTR, 120em fH]

204 2018 /1 AR —Y W5l

fECEIWZ 3 ROME, A AT v TTEHIET
%2 <EEX, 20 B COREMA RS LT, BN TIRET
1%, EIRICHET 7o & S F A RIC O T iR
T L, B d & CoRBE ik LTz, a7
TlE, 40cm OEBEE—ET VRT3 HRIF-VEY L,
) 1, 2, 3 R ONMAEZA 30 FERIY . Fna-fisk
L LTz, ZNHORERFEITEFNC =27 /Ut (&
FOKFE EBRAFZEE, 2009) S CRY, HIE
ZHEET DB COERTREMED B, K717 A b
FERLMEOMERIL L AN 1D — R (HFEI— KL
MRS (TSN TS,

3.3. BHRRE

A CIIAASEA D, — O FH OBAESES
WaiE - FELL QU D, 2018 4F 9 HIRSUCfERTE
92 LT 5 40,000 ABHIZ AR DM 6 L,
Z DB UTFS OFfEZE (7 = TREE~D Y 7 %5
Te) LIREHETRZRE L, [FEEARIE LT, I T,
IR T L CUND AL~ Y ATTHE~D Y
VO ERRETHEEBIT, VYUY IVAT 4 T TOHE
AU CHBRE LA TLE LT, [REITERELE U =
THAEEDRT 2 Z & T IRIAY M ROXIEEE OF|
Bz E, FE R RETE D & 5T,

3.3.1. HEMBTIDERLHIE

MANT TSR] AR L VR S
FHETCH o720, EAERREDOBLI DL ES
DHEGRIMF DR T 120 i 2 e LT,
SEAThIZE (SRoTt, 1999; 2000) 12X 5 & TSR
I IR RRA TR EDES L OMESIHIAT - 4 CHERR
END, ARG TIIEBIED B AR 2
T, BRI A HIE LTz,

BRIZIE, GBS COWE FCTOREFI (Bl
A EEdar, BRI 1400 R, 1400 J5H
~600 A, 1600 JHH~800 J5 A . 800
J7F~1000 J5 A ] . 11000 FH~1500 J5 FHAS ] |

11500 /5 ~2000 J7 PG . 12000 75 F1~3000 17
PR . 13000 J5F9~5000 J7 A . (5000 J5F~
1 @A, EMLLEL Thn7an) o 11 k#E
& LT, PRI CRE £ | o
A OB DX A1 21 5% ~69 1% S HRIAV Y,
FD1-, M AFRBITO A7 10%A0  (FRoigER
e C 10% % TRl &P CHIE) Ol a AfiE ¢
DR & BN ESE Uiz, M - SERBI0HR
WD RIEFENES L O DS EIG 2 1 IR LTz,



K 1L AW D - AABIOHRIROHEIEE

HEFLE AL R
Lotk
20 7 800 HHLLE 8.5%
30 7 1500 J7HLLE 4.6%
40 AR 2000 75 L1 6.6%
50 1A 3000 FHLLE 7.0%
60 7t 3000 FHLLE 9.7%
Bk
20 7%fX 1000 7L E 7.1%
30 7 2000 FHLIE 4.4%
40 AR 3000 LA E 5.5%
50 rft 5000 5L E 4.7%
60 7t 3000 FHLLE 9.2%

3.3.2. HEHEF

77 L BRI DOZSHE L 720 5 D NFRFOF i,
PRI AZAHED body mass index (BMI), BHE (O
TN 2RHE T E TR T 5, FHEURRIO A T
V)| ENEE, OIS, OB,
DOMER, AN FRNZIT DFBEDED LN & &7 HE,
IBBRFOAEI 2 FiAT L7, NFRFOR, 451, BMI,
BREITHRS 77— NICEEfOEHREFIA Lie, Ziunlh
ML, FEFHROAEEEIESEZ BT IHE 50T,
IBERAARFO B FiAVEMZE L D R L7,

3. 4. HRETREART

FTRCOT—H N R T IIA—T ) —
AHCRIBIRESE R (ver. 3.4.4) &V, A E
IKHET B%ITRRIE LT, RHTIZIENE D, K17 A MR
REBRET —2 2 R4, AFA B, NP, B
T e UTHEA LT, #IOIS, K1 FREOIK
B, 7 A MER GE 2) 35 KL ONBHRRAIHCIEE
LTeRIGE ORH® (R 8) MBIt Uiz, EfffT
& UTURTFANER 4 H ORI )7 A Mtz JRIRZS%R,
BB TOM: - EABIOHSMRE) GE 1 23)
RS L Liea AT ¢ v 7 BT a i LTz,
BKI7 A MIB L CRtbns K& { e B 728, B
(S VAP S N & g U s VAN rale WE A DNIE )
RICH DT —2 v NeFEG LTz, (K 4HED
25, BHEHFRIIEEN R < D18, BEFAT)
DMEN T SIS, FEREFIR L0 35720,
AT IVPNERDIEERNBEL 18D L hmrd i D
\Za— RERREETZ, BT /U LTSI
7 4 OEFEITR LTz,

4. HERBRUEBE

4.1, fENTXIREOETE
1961 405 2015 FFRI IR B REAZETH T A M

=z, UTFS OF — X XR— R ZHEESH TV D
169,447 f & | BHREREIZEIE L 5,518 {4 (@isik
1,903 {1, v = 7Hi#E 3,615 1) OF—HEZEEL
Tee A 49T 3~y TF LT, 209 h, FEEN
EROASHE T D BT RN 8 B NEBRO 3,836
N ARG OfTRIGEE & LT,

F 2. RFYPIERE (1961~2015 4F) DIARMEL Ak - 1457)

ESUN ik Bk
(3,836 ) (729 \) (3,107 A)
TERFEm, n (%)
18 7% 2455 (64.0) 517 (70.9) 1938 (62.4)
197% 1222 (31.9) 189 (25.9) 1033 (33.2)
20 7LL E 159 (4.1) 23(3.2) 136 (4.4)
NFH, 1 (%)
1960 4% 56 (1.5) 200.3) 54 (1.7)
1970 454X 652 (17.0) 47(6.4) 605 (19.5)
1980 4E{X 897 (23.4) 118(16.2) 779 (25.1)
1990 44X 893 (23.3) 183 (25.1) 710 (22.9)
2000 4= 1057 (27.6) 303 (41.6) 754 (24.3)
2010 44X 281 (7.3) 76 (10.4) 205 (6.6)
B n (%)
SCRHTHE 576 (15.0) 90 (12.3) 486 (15.6)
SCRHIT %8 481 (12.5) 54(7.4) 427(13.7)
SCRF I 546 (14.2) 257(35.3) 289 (9.3)
PR HE 1450 (37.8) 111 (15.2) 1339 (43.1)
PR 709 (18.5) 204 (28.0) 505 (16.3)
R} TIT 48 74(1.9) 13(1.8) 61(2.0)
HE, cm 168.7 (7.4) 1589 (5.1) 171.0 (5.7
1AH, kg 59.9 (9.6) 50.4 (6.3) 62.2(8.8)
BMI, kg/m? 21.0(2.6) 20.0 (2.2) 21227
BMI X573, n (%)
<185 kg/m? 555 (14.5) 182 (25.0) 373 (12.0)
18.5-21.9 kg/m? 2120 (55.3) 424 (58.2) 1696 (54.6)
22.0-24.9 kg/m? 908 (23.7) 107 (14.7) 801 (25.8)
>25.0 kg/m? 253 (6.6) 16 (2.2) 237 (7.6)
FEE L O em 55.0 (10.7) 39.6 (7.0) 58.7(7.8)
SAEREE O 8] 46.2(5.9) 40.5 (4.7) 475(5.2)
BisrfRE, [B] 29.1(12.1) 16.8(9.9) 32.0(10.6)
BB, 4 177.3(239  171.8(259)  178.6(23.3)

BMI: body mass index.

4.2. RAEREDHHL

RIGFENTAMEDS 729 N, M 3,107 A>T, A
SFRFOAEENT 18 M FE 7213 19 AT, 20 L1
13 4.1% L2707 o7 GR 1), IBBIRF O TN X 43.5
ik, IBPMEE O REIE 24 4F (3~494F) o7z (&
2), BRORPIEL CIRE R OTEERT & 7o | EB R
2R L TRY, El) « AR—YVIZH LA T,
[BPEE 0 8 BN, ANFRTOFREOREHRIU LB
ETH o7z LAE LT AR O AT EEIZBI LT,
7 8 BIIEMYIE | 4 530D 3 DA, MRS
23 6~8 I Chr o7, FmrtFUTOVWTIE, 477D 1
DIEFEE7 1500 LA &S LT,
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3. BRI (0184F) |CHR LIoKSAROEREINE ZhETo
TR

RN otk sl
(3,836 \) (729 N) (3,107 \)
TEHNREED, A 435(124) 382(10.6) 44.7(12.4)
TERERL, AR 25.0(12.3)  199(10.6)  26.2(12.3)
B, 1 (%)
Filg LU Vel 733(19.1) 101 (1390  632(20.3)
[UNEESGE)E 821(21.4) 141(19.3)  680(21.9
BRI 1167(30.4)  200(27.4)  967(31.1)
IR 1115(29.1)  287(39.4)  828(26.6)
TESERFOME n (%)
5 ALLE 385 (10.0) 6.8 379(12.2)
5 B 235 (6.1) 18 (2.5) 217(7.0)
DT 203 (5.3) 18 (2.5) 185 (6.0)
W TU VRN 3013(785)  687(94.2) 2326 (74.9)
TEFHREORIE, n (%)
5 AL 225 (5.9) 24 (3.3) 201 (6.5)
5 A 2919(76.1)  512(70.2) 2407 (77.5)
7 - fET 692 (18.0) 193(26.5)  499(16.1)
TEFIROIHIR, n (%)
6 IR 591 (15.4) 138(189  453(14.6)
67 ] 1607 (41.9)  307(42.1) 1300 (41.8)
78 I 1298(33.8)  222(30.5) 1076 (34.6)
SIFFHILL 1 340 (8.9) 62(8.5) 278(8.9)
FHEOREFIDL, n (%)
KEDLE Y H Y 372(9.7) 97(13.3) 275 (8.9)
LPED B 1286(33.5)  272(37.3) 1014 (32.6)
i 1653 (43.1)  279(38.3) 1374 (44.2)
R LT 430(11.2) 66 (9.1) 364 (11.7)
REE Loz 95 (2.5) 15(2.1) 80 (2.6)
TSR n (%)
KR i 39 (1.0) 6.8 33(1.1)
KFH (F5) 1647 (42.9)  334(45.8  1313(42.3)
etz (E15) 1416(36.9)  254(34.8)  1162(37.4)
A () 734 (19.1) 135(185)  599(19.3)
eI, n (%)
<400 J7H 303 (7.9) 115 (15.8) 188(6.1)
400-600 17 415(10.89) 152 (20.9) 263 (8.5)
600-1000 /51 982(25.6)  251(34.4)  731(23.5)
1000-1500 7 1122(29.2)  121(166) 1001 (32.2)
1500-3000 /5 761 (19.8) 49(6.7) 712 (22.9)
3000 J7 1A 189 (4.9) 15(2.1) 174 (5.6)
AYINBIRN 64 (1.7) 26 (3.6) 38(1.2)

4.3. KhEEEFIRDER

THhamEEOS B, EEEO JFH - HHi73U—)
ML TIRE ({7 - AiFEAT)) DMER TV DIEE,
RN EW & HESND Ay ADRFEILENZ &
DRSS (F D), WTNBEAMED PESAE TH
0. \ERUSER LD ST,

T4 T RIZBIT DA HM xS & Uiz Higdi
7% (Hyytinen et al., 2013) Ti, X105 H, Hi
JEBVKEDSEOADIZ D 25, ARNA LY HRBIE7IX
ADBEINSTZ EDVREN TS, KED National
Longitudinal Surveys of Youth % f##T L 7= %%

(Kosteas, 2012) (28T, HIRTEEIOAE ) =

206 20184 )| A R—"YHIZEBhk

NTITEED 6%~10%F0 -7, HRINFRMZH
IEENZ ST 2 S Vb TR Y . 2D ORFZEEE
% AREORRR LA 2T HDOTHD,

RIROHARTEBND SR (RRTIUN) - & Bhdd-
LB & LT, RROHIRTEENC K 0 S {Rids LU
FREZRfEERRE, FRIENA L08R A L (H C/E BRE
F1. A NVREEAX )L, F—LU—T%) @b
Z&T, A D, fERE L THASRE
DRNH T ENFEZHIS  (Lechner, 2015),

— 5T, IR IORREAT ], iU — DM ERAIRL
HhEBHE L TN, 7B R AT B
HDFRD LI > T=D, BHITAHTH D, Zi
HOFRZLRD Z L IFAHOEDOE DO TH D,

F 4. RGOS ) L - AR BIOREFFI E OB (3,836 M)

Ao RpF O5%IEHXE  BAE Pl
EEERAO)
THE 26% (E{AA7) 1.00 (reference) 0.04
26%—50% 1.28 (0.83,1.99)
51%—75% 1.10 (0.69, 1.76)
A7 25% (Fiid70) 1.61 (1.06, 2.46)
AR &Y
ThL25% (K4477) 1.00 (reference) 0.88
26%—50% 1.05 (0.71, 1.56)
51%—75% 0.72 (0.45, 1.14)
7 25% (A AD) 1.12 (0.74, 1.71)
Jasz CIRE:
I 25% (I&d477) 1.00 (reference) 0.03
26%—50% 1.32 (0.81,2.13)
51%—75% 1.38 (0.87,2.18)
A7 25% (EiATD) 1.69 (1.07, 2.68)
[l
TIL25% (EAA77) 1.00 (veference) 0.36
26%—50% 0.72 (0.47, 1.08)
51%—75% 0.93 (0.62, 1.38)

7 25% (AT 1.12 (0.76, 1.65)
FEFRFOAR, PRI, IEBEOFNR, BHE, 1E57850 body mass index,
TEEL, (EERROBYE, R, BEIR, FREORERINL., Rl Cat
ENCTEE LT,

4.4 BE -6 - A - BR

Yoo (1999, 2000) DOWFZETITRIERERD 150
N L +53Tle< . ZAGR - OFFEDA43T70,
EDR. AT E0)S 3800 NEETH D |
B LR T 49 F L RV ENEATH D
EWNx D, KT EFE A ORERE L ORFEARRGE L7
GRS D B DD, HHESHIR I EIR L=
WFFEE, FHTOMEICIBWTITEETH Y . ZDHH
P, IREMEEEVE W R D, — T RBEDHREK
FANFELWHFoTHERTH D Z & BRESCThH
LR AE BREAOEMEIC LR L s 2 &
IARHEDIRACTH 5,
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RT— FREATINENEE, FEAEE) R
RO S) 2507 <705 2 EAVRENT,
HHEHID DI % BIATHERF T2 2 &3, O NI
BT DI T5 CORINAENLORREMD 5 D, F6H5
HE. FEFR, KECOERERZEOHIGE), AR—
Y R — 7 WEORI I E R CX D158, R
PISAOBIEIZ I D EEMAVR ST,
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