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A O AR AR HAkfabr W/ Eorth AFRISA AFR AR HAkfabr Yl / E4rH
1975—19794E 7.96%
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Fig.1 Age effect of physical exercise on health inequality among Chinese residents

« 67



CIRTZEIFIT) 2025 4F (5539 %) 4551

PIHAE 60 % Z J5 Nk, W& S ANLAERIEAMEM:  Jld # i, 2t oo aE A L e SR RBOR St T
I B RN TS0 ETERERII AN A 2555 RS, HRORR(E BR AN TSR R VR FH R AR
AR FER I HE—2 0k . A SRR IR IF BAEAR TR R SO A E A — B, 55 B
& EIHERECN G HIRAAERERRIX ] 3x & (2013—20174F) : et B BO m 2 500
WA T R N S R TR HE T 20 FREIF G A fU(E, 2017 4R 3K KA (-7.0 x 10°),
AR, FRA R AR B, BRI N R . X BRI, B A R EOR IR AR, R
PSS E R TR E RO RN A BORF A 4 RE S RN X RISCA TR AR 119 8 B SRR IR 52t
RS OCHR , BIBEE AP K U RS ABAE B BN 45 0 2 VR FH 5 30 5 =B
B, SHAPLREIR LA MR 2 IR E R RE Be(2017—20194F): Sesfiise iy, s2mm 24076 2017

WA R A R AN S5 1 i AR B R, 20194 B TF = -1.5 x 107, S H “V
322 HEARN U7 SR XRI, B AR AE 2017 4F J5 45 Pk

2010—2021 4F (AR F B0t b B o RAERAS - 59, (Hak &1 5048tk (N e i sh sl A 3k DA 3
ARSI R B AL S R AR (K2) . 25 1) SECT G AHER AT S E A Bl 55, 5
GRS S S BORT 5, DRI 4B DB BE(2019—20214F) : sRAb AR E BA. 20194F )5
B BB (2010—20134F) : U shiRER M. m S R A KR B Re T OAE X (3.5 107
ZECE X A RIZUDE 50, H20104ERIZ9 1.2 x 107 E-4.0x107), X—HrBege ], B IRt A F
E_ETFE 2011 4EIE(E 6.8 x 10°, T JF RIREITE, 2013 ZEAYZR A0 A AT 81 T, (B HE K BE A e , o
AEREAT S, XA R T O IA T BRI e e s

8x1073 T T T T T

6x10° [ |

BB BIGE |

x103 [
10 1) SRR )

2x107

o i hrBe

RNl

207 BB

)

ToT g e FE i R A AN A

-4x107 [~

-6x107 |-

%103 L L 1 L L L I I
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

At 7 47
B2 FHFREZmTERRERAFENR R

Fig.2 Period effect of physical exercise on the health inequality of Chinese residents

323 #REM B BB B ASST- A5 1 2 R AN J o B . 5

FT HAPCHRIZE SR AT B E R RF WA (1949— 1964 4E Hi 42 )« %Ay
AT EEAF A AP R e LTET M REBCEARZEE LT, th-0.018 LI EHT0, 14
R 1 B UR s, BoREREBRABANRIRZEE L BRI TSR I U A s . 56—,
(R RRE P00 A —F (KL 3) . TR W2 (1964— 1984 4E H A ) A CAY S

WE T b AT i B A SRk S5 OCHEDT FRBAE 1965—1969 i A4E 41 TT ey i 1 4% 1F, B IS ¢
S R AR IR R 428, DIURBOREUR RS 2k BT, S A T B R X AN A5 ) R Ak 1ok
s NMRERIGAHERAF SR mES . £— 1k —Lgf. F, KE 8 AR (1984—2003 4F i
B KA (1949 4ELIAT AR ) Z R m R A A2 I 89 1980— 1984 4F i A4 3 521 REGA
KINFREAE -0.021 2247, A AR IR AR, I B0 AR 0 35 =1 4 (£9.0.021), SR 7 8B o ki

« 68



SIS , SR 4 . AT R s ) v ] g R AN A5 1 s TR 355007 5 B AR 25 57 —— 2 F CGSS 2010—2021 £itfg i) HAPC #7734y

0.02 |-
0.015 -
0.01

0.005
(ENSRUNEILRAN

o0ps - EFBURIE

-0.01 -

AUy o P R AN TS5 %

-0.015

.\0/‘

1

-0.02 -

PITRE

PR B

1

9 x

0 o
N N

&

"
N

/

v
Q ~ Q
> D P

%
& &
SHES

1 1 1 1
U S B S A
SEPSEINEECHPOIN
5
o N\
SIS
L

S
/\
9

B3 AEHEENHERRERAFEITRME
Fig.3 Cohort effect of physical exercise on health inequality in China

SRR S5 G2 fff s B 559 1 — 2. I 5 ) R BT
IR, 21995—2003 4F A4 N FEZE240.005, 2%
i 55N, A TR A . HAPC ASAL g T AR B HILAE N 43 M7
T, R RO AT 45 (A AR [m] s A=
RZ G2 3 25 5% (7 25 5Tk %9 0.014,
P<<0.001), Bl T HEARZE XA T A TR0 1K ]
PETALH
33 ARH ARG AR R TS APC R ) BRAR £
F AT

S RN SR o T s TR E R
X A AN A8 114 S 2 B (B80T, (H X — 1 TR
IR i I SR ARy 2 Nl W N [ E A R L A ]
FEVRAERBORR BTV ] B e Ak 5 [l 2 6 4 B o s oA
R E R RG2S . HIRAR R
] —HEIAR” Z28UF 2 S Pl Ik S bl 2

0.015 T

BHHA DIV, 532 R A & oM il
ANF-E5 B B A800; 55 T A QRN AEAS [RIRE A g e AL
331 #HEER

K4 578 T 2010—2021 4F i) A [/ 280 75 7K S R
A H A B B R i R AN ST 45 1) 0280 07 A2 A 3
EE KA (L028) 7 2011 4E H BRI , 22 J5 8k
TREIFAE2017—2019 4F M Fefik . T #E K4 (i
28 ) BRI S N TR, 2017 4F A, Z s
[T, ARHE AL (SR KIS IE(E X ]
WENIREE fe/ e RAEARZEAE 2016—2018 4F ] e f1X,
2021 FFBEA 1T, S R T RFE A IR iR E
gy O icE N TR A d e S = G S 2 N
HIR I, 1930— 1959 tHAR[R], = E A1y
K. 19604F J5 B2 5 1E, 2 1975—1984 AL,

-0.005

T g e i B A RN -4 5 B
O

-0.01

| | | I | | | | 1 1
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
A H /47

-0.015

B4 HPHNHEEES

Fig.4 Period effect: educational differences

« 69 -



CIRTZEIFIT) 2025 4F (5539 %) 4551

0.025 T

bt EE) e o N S e

=]

(=

—_

W
T

KB . 1985— 1994 tH X a] (= 2L & /K P41 A
R, MR AR AR AR . 1995—
2005 AR, B HE KRN [ A, (IREH
ZHRFDGS B
332 WMo ER

6 578 T 2010—2021 4F [] 4 75 4B 4 o) i B
ANTEF B HARSON AESR 2 R 1 AR fh g . T
A IRLNAE 2011 4F 35 B e (B BRI, 2016 —
2018 4 M1, 2021 AW AT 1T o AN AL RN £ 45
AR I Bh N, AR RAFIE (A, A IR
TS Z [0, 2016 4F 5 tH BRI B 5, 18] 7 e om
TSR] H Az AR e (R 7 8B e T R 5 AN - 25 1) ol
ROV o BEAK b 1940— 1944 AU, 125505 Bl
AR HEEIZ AL B, 5 1980— 1984 THAT 1A FI|
o 1985—1989 A I 4 #aFe, 1995—2005 AL
R, BT 2HAE 1975— 1989 [H] %40 B35 5 T
PR, 1995—2005 HHA R 52 LR A AT ZH A T4 Tl
SR
333 HEHZER

P8 7R 1 2010—2021 4F [A] 4 75 4B b o) i B
NS 1) B A A0 E AR S DS b X AR Ak
RAT, ZRFR M X RN AE 2011 4F 35 B 1F [ 1841 5 i
AR B, 2017 4R 2 e AR A AL F (8 X 38
S R G S t X R A AR Sl AN, U Sl B X
PR, 2021 AR R0 = 4 FEM T, AL
F£2016—2018 4F- [ R B HH 55 A H0 8 A 1 T Rk

& N
NN

|
9 > O >
P &P
AR & o

NS o O O

SESECHIC R N

HEEN ARG S

Bs5 tHRYENHHEFTER
Fig.5 Cohort effect: educational differences

P E9 SR T NI A AR 1A F 8 e k(B
AN B ) SRLI 0N, A AR L s P b X Y 2R B
1930— 1950 4F: 1 AE B AR AL T T IXTH] , 1960 4F
2B I, A HLXAE 1975— 1989 4F R M35 3114
B 19904F 5 H AR M & X BBAON 1408 T B I
PG DX B i K, 28 1995—2005 48] L33
LT
334 NER

P10 J R 1 A [m] Hh A AR b R 7 8B X fede
AN S5 1 T 2500 7 1o S 45 AR 21 2Z [
25570 1930—1959 Hi 2B FF AR H I S Ul ATEAR 35 420
THAEX ], ZEAX BN, 19604 Z 55, Ml A
2 (W2l & P T, 28 1980— 1984 4F ] 15 F1) 5
ML Z TR . IRIALL (L048) 7E 1970 4E LU
IHIRBEABR, 1995—2005 4 [0 P4 22 SllczE . K
11878 T 2010—2021 45 [A] 44 B HR MR o) (e B AN -4
(1 B A RGO ZE A TR AR AR T i 22 5. il A4
(HEEZR) 7 201 1 AR IR B 5 72 P I, 2017 45 i
I, 2021 AFAP AL FHEIX H] . fIRISCAZH (£12%) 4
T B AR R E A, P g/ . AR 3 (JRER)
FEARA T Z ], B35 e S A AR 423
3.4 AR BEATE

S IERE ST 251 R g, A SCR FHFR 5 2C
AT TAREPERS I . 55— PP ik, 7E HAPC AL
WA KT I L 22 i B G TRl B sf
15 AR £ 23 0 LR AR St o 2 AR B, DA

<70 -



SIS , SR 4 . AT R s ) v ] g R AN A5 1 s TR 355007 5 B AR 25 57 —— 2 F CGSS 2010—2021 £itfg i) HAPC #7734y

12x107 I I I —
3 —4H

10x107 . W

8107 §

6x107
4x107
2x103

AU ey [ A AN S R A

0x10
-2x107
-4x107
-6x107
_8)(10-3 L 1 L | | | | | | 1
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
A4/ 4
El6 MM SZER
Fig.6 Period effect: urban-rural differences
0.025 . . ‘
0.02 |-
2= 0.015 - J
if,
§r
< 0.01 - -
:
£ 0.005 - .
g
H
+ -0.005 - -
o
=
'l,:?:
= -0.01 |- -
-0.015 - .
-0.02 L 1 L L L l l l L L L
' 9 3 O » 9 > 9 X 9 X 9 X H
\q’b \oP‘ \o,“‘ \q% \q‘) \o,‘o \o"e \o,(\ \o,'\ \0’00 \O,QC’ \°,°) '\»QQ
/ 4 / / / /
oS O N T U S S RN SR RO SE
SN AN SN SRS RGN R R GG N
HZE AR 7 4R

B7 RYUEEESES

Fig.7 Cohort effect: urban-rural differences

SRR 5 5 A T4 SR A B 5 o Rl i,
JEAT B S A A AR 07 R 104 —4H, IF
OB A A LIRS . 45 SR B, RN O TR P
S5 FRIAREE R Ch T e, AR R I
FERT ) DR TR E B AT 45
(RS TIN5 AR 2 S ELAT RGP Rt
4 iFig

il 5% £ F CGSS 2010—2021 4 ¥ ¥5, % H
HAPC#:7 PNAEHS | B] 30 A A = A48 B R G2 o0 Bt
TRE B e ] R A HEAN TS A B 1] 21 2
TEFFIE . S5 BN, IR E IR B X G2 i f AN
FAF R BN IE VR, (R E AR R S50 4%

T 230 R s 5 AURHE
4.1 ARF B BARZR B HIN 5 PR
EEHERALLE RO | R M i & R T
FAE AT A57KF, Bk T HAE R R fe T+ Be iy
ORI T o 3K — 3800 T RE TR TR B B AR AR
AE HEZE P K 5 o O B AS S5 0 T 2R B A
FHU L MR TFBE P45 TR, PR R SRR DR
KV SRS, 0] RE 4R T 55 S A KR,
PETTT 4 /IMEERE 22 HE S KL R, TR 7 BB A
NPT A, AAEA A TR A,
W BRI I R AR ) S S 5, 1Tk
g fg R v iR T T L)ZB =0 R0
(Cumulative Advantage ) , # i 7E Z5 ¥4 M S5 F 32 BRI

<71 -



CIRTZEIFIT) 2025 4F (5539 %) 4551

0.015

=]
(=
—_

0.005
L

o e

Ty e ] B AR RS- SRR K

g
=3
S
W

— K
— 1 i

—Ei

_001 | | | | | | | | | 1
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
i) / 4F
E8 BTHARIA H Mg E
Fig.8 Period effect: regional differences
0.03 T T T T T T
0.02 -
=
%;n
#r
i/r 0.01 - 1
2
™ 00 o
i
£
-0.01 - 1
g
=
g
-0.02 -
_003 | | | | | | f | | | | | |
' ) 9 & ® S & © & O o o
SIS S A I S S S S
/ A A A AV A AR s
oS oW W W E W WS &S <R
SEEEE G G SR RSN RSN N
HARTAG / 4
E9 iREEtEER

Fig.9 Cohort effect: regional differences

EBE = A WO . % B R g
SER 3, IR E RO 0 T T b E T R R AT
WL, (4 SCRe T AR AR/ Mk s  BEREAR R) fi
2 HRVER . SR (EAFE 5 12 X — EVAIE
)R TEAS [t S 25 TR AR5 L . AT
Fa i R B HRAETE “ H R, R R Bl 23 Al
st AT B 5 Ak S A AR I AR IR, DA A Jl
F IR BB AR s X — W KU R
AT AESR AT B M A AN (1% [ I, A 17 A
SHE B A PO BRI AR A
42 ARFH AT B RS A B ) 2R
42.1 FEBBL: RE RGN R R 37 B

HAPC AL i A I 52 B I 7, AR SRR XT

fEE AN 25 B ZEAE TR AR I8 3 1 L B — e TR Y
W X 45 RGP R R A2
L AR B, AR T BT R O BEAS 45
K-SR E Z RN ik AR R ,
PRRER A HER DR TR , T SRR AR (A feke
SRR GRS, ZEBEREZ R . X —BGR R,
REHBIREA “ RBWER R, RE I T
AN A P SR HEGEAS | 171 20 2 22 fif fk e XL
B SRR, IR0 XA SR R U, 4
I AN SR A BB AL A M S FH AN R,
AR T 2 50 PR S S, Xt
IS5 1 Bt T A SEPR R RE 1. DN “HEdm AR
BT R, AN AR B BB i I A4 2 45 5 2

7D .



SIS , SR 4 . AT R s ) v ] g R AN A5 1 s TR 355007 5 B AR 25 57 —— 2 F CGSS 2010—2021 £itfg i) HAPC #7734y

0.015

0.01

0.005

THC fr e ) RA AN PS5 8

-0.05

2001 I I | ! I
2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2021
4] / 4
E10 BHEIMABMNESR
Fig.10 Period effect: income differences
0.025 T T T 1 T T I
S—irA
— A |
0.020 ce

0.010

-0.005 [

-0.010

U e ] R AR AT A5 R AL

-0.015

-0.020

l
S > O > O & O > R o 5
\o,”—; \o,v \o,v \0,6 \o,% \qb o° \O;\ \q‘\ \qoo \o"’o \09 q,@
& v ¥ & & ¢ N e & & o
S oW W § @S & & S S
¥ & FE SIS ESE S
A AR /4
11 RN E R

Fig.11 Cohort effect: income differences

W, 252 MR A T R e B R R A A
RIS A AR AT AR BEge A e,
AR RR 22 SR T A A R IR R it S TR
AR, KB BRI e R G b AR R
{EERAN- 25, (B HARON A B 57 B4t 25 5540 5 A i
R R AR R
422 BHHIBN: RERKESHLSHAN N B K
®

HAPCHIRIZE R (F 281 3) ] K12 iR, (K F
RO AHE AT A I SE M LA [ A 23 I A A 1 2

Wesh, AT >R PBIR R R R 5
TERERE™ 4B B, 123 8l S W A 7 T s L AR A
SIS IR BT N 2 B BRI IR E L
NS (AR I S 2 S, A B R BN I 32
WG BRES AT . BT 22 AFA ER B A B, IBIRHT
Jr i B AR 1 Bl -5 (AR B 2 A S e RO AR
SR, ST BORIA AR 1 (A4
(R e, “fetRer P 20307 B (945
Sttt UL e ax R Bt RS2t , DA 28 AR SR AL
Tz R Bl R R T ACE R B

« 73 .



CIRFEDT5T) 2025 4 (4539 %) 26 5 )

ONSVERT, ARBET B2 RRE — A R il —fa ek
fit " B ACHL 0 Sh AR TR P B T AT N
W, PR AR R, 5 G2 80 [
o e I, BB ST E ) R
TAGREIRAS BRI f RRE 22 PR SR P PR S
423 MR WA F R G BE RS MK
=5

TR R R AS [] s A A R g AN - 45 1Y
SEMAETE B 25 5« 1949 4 A= 3 B DR A R e
58, 1980— 1984 4 AR s, Z IS WA [l T, X —
AL B UL S (83) (RS AL
23 51T R PORAEA [FHHAR ] S B0 25 25 .
W AE B R TR A TR T, SRR 5 e T
By, F B it A BRAR B e 3)  BER LSRR
SHXYAE , B2 5 — IR B 2 MBOR AR
PR B M R T A B W 4 B 9 . 1970—1989
SR A R, TS A R A B I8 00 2 HABR AL
S 5@ R Y K, B TR,
— KI5 W 2 5 S TR R B R A T 7
KAFE A BIETE 45 Fe— 2, SR AR AR A5
A HEHE— AR s 19904 K LIS HEAR, B 42 R
g B BURIRAL A AR B S A R 42 7t
RSB K el a5 22 A T/, RIS
U RS R T XA A e T
fa R SR F B RPR2E 57, BRI AR AE A
S AR TR LAY SRR | B AR BB AR g KU
TOUI AR 2 25 57 o AN IR HHAOGT (e BRE4% 5% [l iz L BB
17 RO BTN RN Bl 4 S, 4 T2 e SRR A T oy %o i
A S T AL o X EEBFR A R, ALK
B BRI G ARG FREAST- S50 B, 7 8 AN R HEA R
b B AT SRS RN IR A5 A 22 57
43 IR H MR A RN R S APC 2 49 BR AR
25

T E B A D AN T 45 5 TH AR T TR
FRAAE SRR SR, S Ml ZE A
SEGE M2 S S T AR T R AT R
FRel k5 MR . X — B AT A “EE Pl 287
(Opportunity Structure Theory ) #A TR : HBIESH
e HAE R (R Sk TR I R A 3] (9 1 P 22 R
23 () BEUR, BEURAN F i 2H S R R A A #
AT R BRI T WS (XS Y2451

WAL, (AT BT —E R E b N S —fF
BrZACHLRI AR B, BT APCHRERY, b2 R E¢ 01
R T FBOR R b A RN S AR AN TR R A P A P
AL , $B 7N i B 25 ) 5 2 TR A 4R 22 55
PSR BRI AP LU R FRISE 0 & 25 57 bl
AL S Y Z A =T7 R IT /- e, LUBRAERS
FROR — IR O SR AEAT S B AT BB
4.3.1 HE G IR HPRA R 8 K F BRI
Ik 2 BRI A 2 5 BT AN 8
i, TRZVFE R TR SO A S S S AP 2F i A v
MR, MASTPLIE AR, ST A A S
F ) 2 P B B2 5 T R P e DR, T A 3 XU
T I 45 44 P B R B = 5 1) 2 S A IR B, S BB
VARSI S Z (6] LB AR Ge Ik 22 , XA 2e 5 )3 I T
Ik 2 T BRI A B R Ry T A AE AN
i ST T R 3k ] R AT B B is s
WA ) A A RIS LA R T SO S, A )
HARAT vy o R RBOMR B, I A A 3 DX U A 1 o
SR Bt 2 5 R U i TR, i IR S
55 BRI, A A AR AR BN e WRTEAR I
2 Z MITER T B S5 R AT RS JT T4 7E
FEIE , X — AN E RS T B HEAF-25
(ILEMRAE 1 3k — IR % 2 S 0 i BE P 45
AR, it — 2P P s A S File s AL A A R B
A BC S HE RS
432 RKALKJRZ R THE HORAF i 808 W
DI R AP B AR B 22 22, TR 2
UM BAE T BERE 1 IR BEBE IR A S B A Lo A
T B (g R IR AEAN ] D 2 R rp S B
AE ) — BEIEREERL” WU 29 A A RIE . AR TR X
T2 DR A 2 5 BOR AT J15i , RERS PRI 72
PP T BB MR O DRI o 2 DRI, 7 BBOOUH fE AN
- S5 B A AL B A 25 1 P S g DX R O
BAAN R A2 SRR RS, R F B A IR,
JEHIE AR PURRAS RARMCAREAR , th T BT BR R
BB E A L S LNRE TS , il 2 BB R B £
JE I AR R AR . 5 T [l A XM 9 2 A AF 52
TR, PRSI R g S HAr LA 2
B, ORI EHAE T B AN X AR e A B 1A 7 #B R ik
SRR X — MR 22 5, S
S 1 #0757 TG BRAE ) R S IAg e P A v B S

74 -



SRIGER , 75 a1 VR T FBOR M v [ R R AP 258 (4 IR () R 5 A 22 57 —— 26 T CGSS 2010— 2021 #ifii ) HAPC L 37

HlZEH
433 HAELSRANZRHERERERR N2 EF W

HE GURARGEm MR BIHT AP, i
PesE T HARMUE BT IR A RE J1iA  5 A e
], FEFHE J1 PRI (Capability Approach) , (K Bk
GEARAR AN TAF AR B AR 5 B e
SEAL M R AL RS 1Y “SEELEE )T . D AR A
FEARAUE 5 T8 LA HLAFEE AR B8R S 0,
TS T AR O ) e e o PR AN R SR, AR
FHRAE LR TP A RO s M R 22 . A, IR
D AR AR AALE I [R] 22 HF 205 T AR
AR E HROR 1 T S D A AR 2 PR, X il
A5 At AT T X DA B B T AR A I ) R £
TR RS AR AR T, By T = {5 BE IR AR OC
SCRE, R RO O A 502 A A A1 T e i
AR, LT AHAB IS 5HA R
FEAE 1R, AR 2 20 T M0 A DR D i s 2 A
TR AZ B, SEESE A T SR A A f IR T, 2F
T BR ) T A 7 B R R AR AR B S S R X
T, AR THA T FRAL L IR TR A sl i
FROF, T3 UM T BUIR B 2 R A <R —fE
J1—fi R B i Z BT A

SV, VKT R R 2 A A BRSSP 55 1) I 8] 3
SR ST 5, AR AR BRA T A O A i
G0, R HL S BOR IR 5CR SR I E
BRI, AR, T — 20N (R A T AN A A
AR AL T B IRAR R TRVTHAE R —Fh “HE2s
TAIATAT” FEARFEA TR B P W BS 5 S ERANME
44 RIFHRE

TR RO TR A T B G2 A AN T 55 () B
SRR, AELI — R4 7 A A [ B (1] 248 88 v i 00 1 1A S8
2R, TEARRHAZ R 2L B 25
SR, FSEAIHT: 55—, N BRI AR A2
XEMAMA R, R BT R AR TR £
H: B S HLE 7 BT AESE, 30 R T fa B A R 52 1 B
FrrE S ERe e, 55, BT CGSS 2010—
2021 454 E AR MR , R AT HAPC BB HEH b
B MR 2 A TR AN - 25 ) IR [RIZA0 , #7517 “4F
% 1 SRR ML L B ARON; 1) B Bt U B
FARPRE R EURY g, =, 5IARS |
Mol B E SR SERHAZS I R RGP E

PGSR BNV 2R 1 22 JZ B AR, Fars HAE AL 2245 4
IR AT 22U, B TR T I A 25
P AT o

WHFEJRIR : 5, (IR “ 2R BofR” AR T
R TR I o, B R — R AR AT N A RFAIE
{ELRE LS8 22 S MR B R O AT R Fp 2 1k 45 3 A Al it
e, RARATETIAG R R BE— A e T
HARUNHIL ) £ R 25 58 32 B4R F T bR . IR,
i et SR B 2 AR PR b, SRS A A
S HRIC AR P Z A, RaEmnfE
JEE 5 AR R, (AT T REAZ 21 E WA A 2 3 22
A , R HOGT SRR S i 22 S A f 2 kg
S, % CGSS Bl ZE M I bR , BFFER5IA T HAZ H ul
i 4553 55 RSB IT 5, RRBEFE A E R A
M BRI ) B 2 v ok — 2P R U SRS LX)
T RV IR, 3R THB AT X RN S5 1
M RERIEWTRE ST . foom, BT Gl i 22 )2 0 A 4
M AR+ A BT SR SC R TR A SR A
(X i R 8 B RS, ELXH RSSO e i
AR, 50 mi S B MELINA o AT REAS
AN ERHYIY R A REORLRRRE M RO JEE T RESZ
BN, WL, RS T S R E T, R
PRAERGTHE R A BIIE & BEPE R R AR E

5 Zit5EW
51 %%

S RE R A L AR T e R g
AT S5, BB ARG, IR SBbxt 22
fif fg BN 2 A B AP T R R 5 56 =, (KR
FRMR R i B AN S O RICR Bt A 23 BRI g s A 19
MARAINTIE Bl 5 550U, FEAR R AR AR AR B
SRR AN SRR VE F 2 80 8] U A7 AR fbfadh; 26
HLER S MU EE R AR SR R
B IBRIRNHE AT 5 i EAAE ] B 22 5
52 L

BT BA B T2 AT 25, (B HAL
L SZAERE (I 5 ARG 0 R, P B2
| sy B S o B S W o IV YN 2 s - i
FRPRIE L 3 4ERE PR A T, R4 THA T Bk
AR B A F-RURE

S, A AT G A AR A SR B IR AR T

« 75 -



CIRFEDT5T) 2025 4 (4539 %) 26 5 )

TR o KR T RO AN A BB AS A S0 BR 3R i
2 MR [RI A B B R B SRR AR A S AR oK
HHE A BT X T B . B, X T 4R
FIF AR, B SRR T TR A T AR i 3)
WP S s s~ & i, s HOE o
PERYACH 8808 D 150 X TR AR, o83 A X
TRE NS5 4, DAL 7 M i) JC R B3, 43
P BT SETHHAR T B S S ] Rtk 24
CREE 20 RN 13131635 2 T iF L I8 S VAL i
W AFIAA M IXHEA I Z S L2, 08 th T2 B0 A
M2 S T B RO RN S )R

5, SEERE BORRY Sl WML, 1 56 ) B2
JERIB A FRTTRE S o PR SRR AP (e
FWHEZ S PRI B R st , JHAR 2T T
11 AL DA AR FEATE T 5 N E S Z 2
Wi, FER A DL R R + SRS A% O L
T HARZR : —JrT, Bxd 55 SR A S 1k 4 2 a1k
B AR SS M B T AN, B R EA AT 8
BRML e AN S22 55 25V F BRI 5 55— 1, IR AEFFR
IO A ARMAFE X A5 S AT (B A% 5
GEIRBL , SR T R ML A R A9 254
PR A, BOR IR X R AT A5 5
REVR A BT XL SRR, BRI E A IE T A SRR
GRS R IR I I RE A A A BRI

5 =, HESH B BT IRINC B 5 AL R s i AR BrdE
Bept. T A A SR A 2 Rk A, R
it SR E AR e R e A B IR B B 7 50 HLAR
M7 AR, DRI S AR PR
LB T7 30, SR THAE B BB A 52k S 1%
H 15 X ARTEA, R HA N 4R T SR LIRSS
LSS RS SR R G, it X R AR SRl S
B REBL R AR BN AR 55, AR 7 Y 0 R SRR A T
HHIBEAT , e S BUE GE A IR T Ui R REfd B ix
B SR RS T B TE
FARPR AT AP LA PRI o RN A
AR, T A A HUR AT A B 3, i A X
HakEZHE.

S0, SRR SR ARl A 2 AR 1E] i 25 7
PERSERE S . XIS | X B0 5 A SR ER ]
TR A SRR B [T i ) 2 5, AR B A LA IR 55 I
U I AET ) CRGHEAME R R . — i,

BN RACAT 21328 4 DRI 3 A 1 SR AR IX R I i3
BB, 4R THHEAS AT BB R W DR B P M 5 I 55
s —Jrii, WA S B R KSR, T AZ
FEAL 5 B AT DRI A B 00 S R AR 2R
25 /NREA R A5 B 2 B T A R T B A T O 7 22
FOESCHA IR T IS5 1 22 AL it 5 0P AL
o JCHORBERL, MUIA R SRR AR V252
HAIRF NS , w0 1 5 8fE B AR PR
HZ 5.

Sk

(1] XU, 2R a0 3 b e 42 AT 451 L 3 %
HRH R AN D 5% RE,2022,28(5): 43-55.

[2] World Health Organization. Global action plan on physical

activity 2018—2030: More active people for a healthier

world[ R |. Geneva: WHO,2018.

MACKENBACH J P. The persistence of health inequalities

in modern welfare states: The explanation of a paradox [J].

Social Science & Medicine,2012,75(4): 761-769.

World Health Organization. World report on social

determinants of health equity[ R ]. Geneva: WHO,2025.

YU Z,DING Y, QIN S. Investigating the relationship

between social deprivation and health outcomes in China:

Using spatial regression analysis approach[J]. BMC Public

Health,2025,25: 951.

KAKWANI N. The relative deprivation curve and its

applications[ J]. Journal of Business & Economic Statistics,

1984,2(4): 384-394.

e AR, LI IR T AR A AP 45

PIREMA . RIS R PR —ET AT

AL A MR [T]. 220241, 2023 (11): 130-

146.

MARMOT M, ALLEN J, BOYCE T, et al. Health equity

in England: The marmot review 10 years on[R]. London:

Institute of Health Equity,2020.

World Health Organization. World report on social

determinants of health equity [EB/OL]. (2025-04-

07) [ 2025-05-21]. https: //www.who.int/publications/i/

item/9789240107588.

World Health Organization. WHO releases the largest global

collection of health inequality data[R]. Geneva: WHO,

2023.

[11] YIP W C M, HSIAO W C, CHEN W, et al. Early appraisal
of China’s huge and complex health-care reforms[J]. The
Lancet,2012,379(9818): 833-842.

[12] ZHANG Y, LI X, XU J, et al. Evolving trends, regional
differences, determinants, and disease burden of health
inequality in China: A provincial-level analysis from 1990 to
2020[J ]. International Journal for Equity in Health, 2024, 23

- 76 ¢



SRIGER , 75 a1 VR T FBOR M v [ R R AP 258 (4 IR () R 5 A 22 57 —— 26 T CGSS 2010— 2021 #ifii ) HAPC L 37

[13]

[26]

[28]

(1): 74.

ZHOU Z,ZHU L, ZHOU Z, et al. The effects of income
inequality on population health in China: A panel data
analysis at the provincial level [J]. Social Science &
Medicine,2020,253: 112975.

RYDER N B. The cohort as a concept in the study of social
change [J]. American Sociological Review, 1965,30(6):
843-861.

MASON K O, MASON W M, WINSBOROUGH H H, et al.
Some methodological issues in cohort analysis of archival
data[J]. American Sociological Review, 1973, 38 (2): 242-
258.

GLENN N D. Cohort analysis[ M ]. Beverly Hills: Sage
Publications, 1977.

YANG Y, LAND K C. A mixed models approach to the age—
period—cohort analysis of repeated cross-section surveys,
with an application to data on trends in verbal test scores [ ] ].
Sociological Methodology,2006,36(1): 75-97.

YANG Y, LAND K C. Age—period—cohort analysis: New
models, methods, and empirical applications[ M ]. Boca
Raton: CRC Press,2013.

ZHAO H, ZHANG Y, LIU H, et al. Age-period-cohort
analysis of global, regional, and national pancreatic cancer
incidence, mortality, and disability-adjusted life years,
1990—2019[J ]. BMC Cancer,2024,24: 1063.

REITHER E N, HAUSER R M, YANG Y. Pediatric obesity
in the United States: Age—period—cohort analysis[J].
Heliyon,2024,10(5): €08634.

MALKOWSKI O S, KANABAR R, WESTERN M J. Socio-
economic status and trajectories of a novel multidimensional
metric of active and healthy ageing: The English longitudinal
study of ageing[ J]. Scientific Reports,2023,13(1): 7412.
JIANG J, ZHANG X. Social transition and health inequality
in China: An age-period-cohort analysis [J]. Public Health,
2020,180: 185-195.

T WL B AT T 2 548 T 4 R R AR AL 1 B 25 %
HELY | AAF 2058, 2024,38(4): 123.

Wk, ERME, BETR, AT S e RA S
I T —— A ) 28 5 2 BRI A CEPS 18] A5 50 1 AT
TV AEFF09E,2024,38(3): 1-12.

HA B, ZHANG J. Physical exercise and life satisfaction of
urban residents in China[J]. Behavioral Sciences, 14(6):
494,2024.

GUTHOLD R, STEVENS G A, RILEY L M, et al. Global
trends in insufficient physical activity among adolescents:
A pooled analysis of 298 populationbased surveys with
1.6 million participants [J]. Lancet Child & Adolescent
Health,2020,4(1): 23-35.

2L, R Fe IR B RS BEAS (R B S
JFE K R WP FE ——JEF CGSS2017 8048 1 Sk 4047 [ 1] vt
GIRE2EBiF4,2022,39(5): 570-580.

KOHLER S, DIPPON L, WEBER P, et al. Populationbased

[29]

[33]

[34]

[46]

e 7T .

physical activity promotion with a focus on health equity:
A review of reviews [J]. International Journal for Equity in
Health,2023,22: 18.

KUH D, COOPER R, HARDY R, et al. A life course
approach to healthy ageing[ M ]. Oxford University Press,
2020.

TRIGERR , L AR o A AT R AR A B [ R A0 11 72 5T
W BET AW - - AN A AT [T ] PR AR E
B, 2024,41(5): 635-646.

TR, BRAEE BTN A Qb AR A R 25 e ) A o 11 B
B BT ] AR 205, 2021, 35(6): 84-90.

T A, R, LT BRI A A i R 2
S7 —RA YR MUESE [V ] N DRSS, 2024, 48
(6): 100-114.

IBISWorld. Gym, health & fitness clubs in China industry
analysis [ R ]. IBISWorld Industry Report,2025.

R, ROCHE, R SRR PR . 2
HEBRE B A SR ERES S LR [T].
TR 2#F5% , 2024 ,38(6): 80-99.

B b, i3, 5k =5 AR AR B 1A 2 0 B AT
FE[I]. EAEISE,2023(5): 56-68,95-96.

IRIERTE , ARSI o [ R AR TS5 1R I AT e [T .
TR RIS , 2024 ,35(3 ): 87-100.

GAO W, FENG W, XU Q, et al. Barriers associated with
the public use of sports facilities in China: A qualitative
study[ J]. BMC Public Health,2022,22(1): 2112.

PB4, I A, RALEK, 5 RE S KB RLE K RIEE
IREER A B BTSR[] AR F 21,2024, 31(3): 48-58.
LIY,CUIM,PANGY,et al. Association of physical activity

with socio-economic status and chronic disease in older

adults in China: Cross-sectional findings from the survey
of CLASS 2020 after the outbreak of COVID-19[J]. BMC
Public Health,2024,24: 37.

AR, EEE, U Akl MR AR A
A —— B HEAZ IR BB (7] A sl A R
2024,41(4): 453-458.

AR, Bz A XA R G s i A e ik J (7] 22
PRl A% ,2017(2): 112-123.

(AR e o e B E PO R U B e S A
THEWFELT ] RO P HOR GV FSE,2011(8): 103-114.
CAO N, LI X, JIANG J, et al. The effect of basic medical
insurance on the changes of primary care seeking behavior:
An application of hierarchical age-period-cohort analysis[ J].
Frontiers in Public Health,2022,10: 929896.

SR, 2250 T E T 57 3 ) T vh B0 PR RCHY A2 1T
R —— FET AR IR AN (4 3h 24 (1] i
2R, 2021(2): 102-122,206-207.

KOHLER S, DIPPON D, WEBER P, et al. Population-based
physical activity promotion with a focus on health equity:
Evidence challenges [ J]. European Journal of Public Health,
2024,34( 3): iii49-iii55.

TRIGEN , TG, B AR F AR T s ARy —— S



CIRTZEIFIT) 2025 4F (5539 %) 4551

F2014 JSNET i A B 1) SRS [0 ], B 2B
#12,2019,43(3): 76-84.

[47] WANG Y. Evidence of the long-term protective effect of
moderate-intensity physical activity on cognitive function in
middle-aged and elderly individuals: A predictive analysis of
longitudinal studies[ J]. Life,2024, 14(1): 123.

[ 48] HENRIQUES A, RUANO L, FRAGA S, et al. Life-course
socio-economic status and its impact on functional health of
Portuguese older adults[J]. Journal of Biosocial Science,
2024,56(1): 36-49.

[49] LALLUKKA T, KOLMONEN P, RAHKONEN O, et al.
Joint trajectories of physical activity, health, and income
before and after statutory retirement: A 22-year follow-
up[J]. PLOS ONE,2025,20(1): e0317010.

[50] ofgae, AREE . hEE N R JUIRFHIE 5 Ak
B ARFFA,2019,39(10): 11-20.

[51] CECCHONI C, ADAMS R, CARDONE A, et al.
Generational differences in healthcare: The role of
technology in the path forward[J]. Frontiers in Public
Health,2025,13: 1546317.

[52] PENG L, YANG Z, CHANG D, et al. Disparities in sports

participation behavior among Chinese residents| J ]. Scientific

Reports,2025,15: 8788.

[ 53] DONG B, CHEN D, ZHAO Y, et al. Urban-rural disparity
and economic geography variation in the likelihood of
meeting physical activity recommendation— Results from
the study of community sports in China[J]. Health & Social
Care in the Community,2024,9967988: 1-11.

[54] AEL, JrTa W] AL DA H SRR A B | o 4R A fRE

AR —— T [ B 5 77 B B A A A SR A

SFENAFEISE,2018,6(4): 119-144.

BERNARD E, BREWER N. Community-based physical

activity and nutrition interventions in low-income and/

or rural older adults: A scoping review [ J . The Journal of

Frailty & Aging. 2025 Mar; 14(2): 100034.

P KGE . AR R IE B R F ATV BT CR-L) R

% [EB/OL1.(2023-04-04) [ 2025-05-21 ] .https: //www.

vzkoo.com/document/2023040451ddb3bbf2eb693b8{b2805.

html.

1E& STk SRR
RERT . TH SRS, BB E,;, FF % K
AL I R E K

Temporal Effects and Group Differences of Physical Exercise on Health

Inequality among Chinese Residents
— An Empirical Analysis Based on CGSS 2010—2021 Using HAPC Model

ZHANG Xiaoli'?,GUO Jiru®

(1.School of PE and Sport Science , Fujian Normal University , Fuzhou 350117, China; 2.School of Public Education ,Xi’ an
Physical Education University,Xi’ an 710068, China; 3.School of Economics and Management
Shanghai University of Sport,Shanghai 200438 , China )

Abstract: Health inequality is a pressing issue in China’ s current public health governance. Physical exercise is widely

regarded as an important means to promote health equity. Based on data from the Chinese General Social Survey (CGSS) from

2010 to 2021, this study employs the hierarchical age-period-cohort (HAPC) model to systematically analyze the temporal

effects and group differences of physical exercise on health inequality among Chinese residents. The findings reveal that:

(D physical exercise significantly alleviates health inequality among Chinese residents; (2 The effect of physical exercise on

reducing health inequality gradually diminishes with age, fluctuates across different social periods, and exhibits an inverted

U-shaped pattern across birth cohorts; 3 The APC effects of physical exercise on health inequality vary significantly across

urban-rural areas, regions, educational levels, and income groups, reflecting stratified patterns of health returns. This study

highlights the complex mechanisms through which physical exercise interacts with temporal dynamics and group structures to

influence health inequality, providing empirical evidence for the optimization of the National Fitness Strategy and the targeted

implementation of health equity policies.

Key words: health equity; temporal dynamics; life course; heterogeneity; social stratification; structural disparities
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