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PURPOSE This study examined the intersectional structure of sport and leisure
participation inequality among Korean adults, analyzing how the simultaneous
intersections of income, education, gender, age, and residential region produces
compounded disadvantages in sport and leisure participation and tracking changes
in these patterns from 2015 to 2024. METHODS Intersectional multilevel analysis of
individual heterogeneity and discriminatory accuracy (I-MAIHDA) were applied to
analyze the ten-year repeated cross-sectional data from the National Sport Participation
Survey (n = 8,328-8,619 per year; n = 84,721). Post-stratification weights were applied
annually, then normalized by the ratio of each year’s sample to the total pooled
sample (n_t/N_total). These normalized weights were applied consistently throughout
I-MAIHDA (Ime4 weights argument) and DID analyses (weighted least squares). Sport
and leisure participation probability was estimated across 192 intersectional strata (4
income quartiles x 3 education levels x 2 genders X 4 age groups X 2 regions). Variance
partition coefficients (VPC) and area under the ROC curve (AUC) evaluated intersectional
inequality. The 2019 Life-SOC public sports facility expansion was treated as a natural
experiment for the DID analysis. Q1-2 adults (bottom 50% of income distribution)
were the treatment group, and Q3-4 were the control group. Parallel trend validity was
confirmed by regression-based pre-trend testing (2015-2018; AB = 0.21%p/yr, F(1,82)
= 0.68, p = 0.412). RESULTS The full I-MAIHDA model explained 6.8% of participation
variance at the stratum level (VPC = 6.8%), indicating meaningful intersectional
patterning. AUC increased from 0.621 (MO) to 0.812 (M4). The gap between the highest-
(Q4-highly educated urban men aged 19-39: 81.2%) and lowest-participating strata
(Q1 poorly educated rural women aged-65+: 18.5%) reached 62.7%p, exceeding the
additive sum (55.5%p) of individual inequality axes by 7.2%p. COVID-19 (2020-2021)
temporarily compressed the income gap. DID analysis showed significantly larger
policy effects for Q1 (ATT = 4.6%p, 95% Cl [2.8, 6.4], p < .01) and Q2 (ATT = 3.2%p, p <
0.05), with Q4 showing no significant effect (ATT = 0%p, n.s.). CONCLUSIONS Sport
and leisure participation inequality in South Korea was structurally compounded
through intersectional positions. Older, low-income women in non-metropolitan areas
faced severe multiple constraints. The public facility expansion policy demonstrated
differential effectiveness favoring multiply disadvantaged strata, affirming the need for
intersectionality-centered sport policy design.
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AALS 9] G435t skt A7dol| digh AEE T Sdie Y
ASE @t o7t E59 Y-S "ol 49 A(quality of life)T}
S5 22 (public health)] 4 Jo = AujzlstAl skt
Ministry of Culture, Sports and Tourism(2024)2] =1 EAS-
A W2, A= 9 104] o) =919 #2A ASEE Fole2
20239 712 62.4%01 GotH, o]= A2UH19 W9 JFo s o
AA A5 S & FRAH 07 SlEHE A Holal ot
T2 ol2iRt Ao o]Holl= AMRJRITEHY ek 7] FEIgh 4
A Ax7F WA=l otk A5FE, ASFE, A, 9, AFA
o2 LA ol E Aok 4 AHEH A7 8Rlo R BhEA o
2 2Rl v} QIth(Jin & Chang, 2021; Kang & Lee, 2022; Sallis
et al., 20006).

JI9ol|% E4t6lal o]5 EHS Fol Ao ZAsto] w0 U=
HehA Hole]o] £z o]ZH} WAl (intersectionality)ol] tHSt A
AR 4L AU AS FoollA o s] n]ggk Aol WAt o]
£(Collins, 2000; Crenshaw, 1989} AH, A%, A¥ 5 49
AtEE Bl AT A H 08 Assto] 711 713 2 PRt

£ o248 WHoE, T B85 & HACE: AR U= &
34 Eolo] Aol 2AQE Attt

AA| &2 Abichahine and Veenstra(2017)= Ut g2 I35
E(n=149,574)% &3t I35 -8 AT 44 AFY 1At
o7} AA LSOl T FEI RS 2Tk o]dH avE B4
32 2o Mielke et al.(2022)2 Hebd ZUlIAZFZAL|A A
g - A AS - H[HQl o9 AAEE FFHE(9.8%)°] 1T - 1A
5]l @Al 589 1 foll EARRS ]Ik, wAtH B3t &
o|9lo] AXE AFololtt. Il AFATE ASATO| g Ax=
TEI} A1 0] 89 AT EE B892 H(in & Chang, 2021;
Roh & Chang, 2025), B49] A4 Y71 wA}sto] AJAJsh= &
A Bolo 25 HFHOZ et A= A7 ALY EA st

A ke

o240 & JEAS o] Y52 Al 714 0|24 £ wAH &
82 59l olsid 4= ek AA, 20 <(Bourdieu, 1979/1984)9
FIAEE MEH AXZ Fol= AAREL ZIAEL] BT
gk ®of o) AFHOR fLZIIEH, oflEA(habitus)e oH
SE= Aol oj" AlAE o83 AR et AHA JFE
AGHOoE WHIAIZIT

EA4, o7} A o224 IHo|A Crawford and Godbey(1987)
2 o7t FolE Wafioke 890 7i9l WA (intrapersonal) - Tl 7k
(interpersonal) - =32 &(structural) A2k Al AF¥o 2 HF3tct,
Crawford et al.(1991)9] 9AIA AF 2P Jackson(1993)2] A
OF A4 o]E2 o] F Al%o] YA R v o] AL - AWS
o] 54 AkS Al FEfof T2 o] &3ttt

AR, AENstd HZ(ecological approach)olAl Sallis et
al.(2000) & FZ3AEAA F2olgs B84 &4 8R10] A5
AFA Qo] e}t S50t BTk A o] 2 A Aok 4

SRS AR o5 ATE TIAGAY FF AR ol2H

N
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of Individual Heterogeneity and Discriminatory Accuracy,
[-MAIHDA)°] A B 249 M2 EF0F FH¥T gtk
(Evans et al., 2024; Merlo, 2018).

[-MAIHDAx E<:9] AF5]%] W57} wapste] F4ste 545 4
H o2, /IS ohY] 202 ATl 245 v BEE 7Rt
07 XY n5AE g 749 By 23} BAE SEHL EAHE
2]A4(Variance Partition Coefficient, VPC)2} T8 A& (Area
Under the ROC Curve, AUC)E FA|9 5A3tcHEvans et al.,
2024; Leckie et al., 2025).

VPCe WA 53t Aol 7RI AlS o] E4ks
SF=AE AHslol, AUCE 53 &% JEE B Al
£ gt AgetA Ed & AAE S
o] F=E AFHCR PRttt dgole 5l I-MAIHDAS
U A Fopol] H-83t A= A7 B B glo] guieh
T Sjo] &l
ghE, Z21H19 Mg A AlA 419 AAEE] FHLAe F

u]H 0™, Cheval et al.(2021)2 54f 717} AAEE T4
A

(nj%

ofs} 7ko] Fojgt A 7F AZgt v Qlct. o]E AT HF
, FY oA HE Y A5 Al o]g (o wat 2h
tol g BIghE Z#ot9lS 202 2, oo tigt wat
Ao] Y g3},

olof £ A= AWAYLASFAL 1071E(2015-2024) ¥HEF
ARG &gsto], A5 18- JH - AY - AFA Golgh= 571 A A
A 9] wApo] gk ARle] LA S o] EF S-S ofgA Fx8)
Sh=A1E I-MAIHDAE Bl 95k, uaks 85 1739 1071
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Survey on Participation in Sports, KNSPS) 2015-2024 107}
d 27 E 8519tk KNSPSE thdAIESH 252 (multi-stage
stratified cluster sampling) W410.& A7t 9F 9,000 HE 3
ZEohs FHESUBA(SRAAS A1130035)0]t}. T 194] o4 4
Q1 SEHAES 24 gi4o= ofof, 9A7F 8,328-8,619%, 10704
A % 84,7219 #A4 A=E FJ5th

7FeA] A& wEste], £ AtollA= KNSPSoA Algat= A
T ARSE5) 715 A (post-stratification weight)E 29 3¢
A ARE JE5Ut. AA, 4 Ar9 A7EAE 4 AP A
o HjEo] BT QA ALY AX| ST AFEH AFEF3} 7HEA]
I = FASHES. 24, 10719 83 245 ¢dll 4 A& 74
£ g Ak F2 hu] HA +F F29 v¥]E(n_t/N_tota)= At
SHnormalization)dto] A= HE Fi oo w2 HIFS 2F
St AA, [-MATHDA o5 2404 = R 712 weights €1
ol A3} 7RIS A85t9en, DID B40A = 71 HAA
F(WLS) Ao 2 dAw-Ha PoS 4AhEsto] ATTE F4ot3ict.
(Table 1)9] 7|&5A= H|7(Unweighted; Unwt.) 8129} 715
(Weighted; Wt.) FHA& W75t on, 4 7]&& 7 49 39
ol ATsttt. £4 tiAde] 8 7145 A= (Table 1)0 AIAH B}
oF Ztt.

= e gol SAHUT. &
52 7 4Ed 258 71E0 2 4E(Q1=H5+~Q4=21"49))
B FEsten], 185432 $F o5k IF, b€ ol 33de
B IQoioith e BT o9 28T, AR 19-394(8%
W), 40-54M1(F49), 55-64HIC8), 654 o3 (LB 45, AF
A2 EAEFHA 9 Al A9t &G-S A9 2892
Z

<]

3
BAMSREE RAFAE(2015-2024), 38 ALHEA Hx,
A43), LEFHZE WA - L& AF - B BAEE), Foll ofF

Table 1. Descriptive characteristics of the analytical sample: unweighted and weighted estimates

Variable Category Unwt. N Unwt. % Wt. N Wt. % Male (Wt.N) Female (Wt.N) p
.Sp.ort. Participant (>1/wk) 50,218 59.3 50,312 59.4 24,891 25,421 - 001
participation Non-participant 34,503 40.7 34,409 40.6 17,216 17,193
Q1 (Lowest) 20,823 24.6 21,012 24.8 10,241 10,771
Income Q2 21,108 24.9 21,098 24.9 10,491 10,607
quartile Q3 21,340 252 21,187 25.0 10,688 10,499 =00l
Q4 (Highest) 21,450 253 21,424 253 10,787 10,637
< Middle school 22,031 26.0 22,184 26.2 9,841 12,343
EdlL;cVaetlion High school 28,604 33.8 28,491 33.6 14,012 14,479 <.001
> College 34,086 40.2 34,046 40.2 17,254 16,792
Male 42,107 49.7 42,107 49.7 42,107 -
Gender n.s
Female 42,614 50.3 42,614 50.3 - 42,614
19-39 23,522 27.8 24,218 28.6 12,041 12,177
Age 40-54 25,416 30.0 25,108 29.6 12,481 12,627 - 001
group 55-64 18,639 22.0 18,412 21.7 9,084 9,328
65+ 17,144 20.2 16,983 20.1 8,501 8,482
Residential Urban 67,023 79.1 67,248 79.4 33,412 33,836
area Rural 17,698 20.9 17,473 20.6 8,695 8,778 s
Subj. health M=SD (1-5) - 3.42+91 - 3.43+.90 3.48+.88 3.38+.92 <.001

Note. Unwt. = Unweighted (raw case count). Wt. = Weighted (normalized post-stratification weights applied).

Group comparisons: x> test (categorical), independent t-test (continuous). Subj. health = Subjective health status.

n.s. = not significant.
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4. 33 A4 (DID £A48)

O|SAEH(DID) £45 A B3 ¥4EE 201949 A3H A
ES0C 37 A& (Ministry of Economy and Finance, 2019)
o W2 FFASAIA A+ F5 I Y EEaoirt. o A
2 5 W5 T AR FTASAAE 5 g4 dAE 23]
W, AAa55S AT F 194] o] A4 Avte] A HEZ FF
2 A2 EHE PA|SEL ok(Ministry of Economy and Finance,
2019). FEASAEL A AEASO MTEE A9 &9 A=t
oJL}, o] 83 a FH 58 Aol 2 o AAA L= AALET JF
ZE K (Ministry of Culture, Sports and Tourism, 2019). w2}
A A5 Q1-Q2E AXIHOC R HAste= A2 FH9] AEA o]
o] AZZ Whgeh AN A A9 Brget FLoltHCallaway &
Sant'Anna, 2021).

AAHEQ1- Q) FAHXQ3-Q4) & A~ | tiste,
KNSPS &5 48290014 Q1 Q2+ A5 B2 319 50%(FH4
5 oJsho] sfFeltt. FHAES 7IE2E AX| - BA TS ol&st
ohe A2 B2 A iy Ad A4 BEH o R 8= 4]
(OECD, 2021)°lH, 945 olst Hdo] ZZASAAH A44
F 0] 8592 APAT(Kang & Lee, 2022914 % 2HR1H H} Qo]
2 Aoz E-gat9rt.

5. 24 99

1) I-MATHDA 2% o3& 22X AH 3]

[-MAIHDAE #8517] I3l 7HRI(5HY 4=, Level 1)< WAHH
Z3HAY 5%, Level 2)0l FHAI 25:% & 2XAE 39 2
FL A8t BAL 4A R APEAE 2E 07 A B
A d BAHPTS Esto] S35} 7F 2Ale] 7)) 2 75t
gom BE 4= AS5MI), ZLM2), AE - AFM3), AFAY

Ages 19-39 (Young Adults)

Q1 (Low) 4
80
70
@ Q2 4
£
3 60
(]
£
]
£ Q3 A 78.2% 50
40
Q4 (High) 1 . 75.2% 80.0% 30

= Middle High
School School
Education Level

= College

Participation Rate (%)

MA)E &AH 07 2tel0] 7 WM} £3) 4 Bato] 7|olsle
=2 WIS BHO)E R AZE019] Imed 17149 Stata
189] melogit §olS a2t}

2) VPC ¥ AUC A&

VPCE #A) ¥4 W (latent variable approach)oll 3l ¢%u/(c
u+ 12/3)2 AEE R oM (otu = T3 £F AL 14/323.29% 24
A Bxo] 7Rl 42 ZHAF B4, AUCE 4 BgollA] 7i]1e] &35

A4 02 BEFN] AR Fof oS W H5-S 25Tt

3) O] FAEH(DID) £4

TEAEAE &5 H2(020199)9] 25EE 9 WAy F5hd
2IE 24517 Y9l o] FAERH(DID)E FHTh AX| Ht
Q1 ¥ Q2 A5ES] A% SEAR, B4 2 Q3-Q4 SHEHA=R
AAsAE A A4 B4 7 (parallel trends assumption)
A2 A8 AH o)A 717H2015-2018)9) £5E91E Fol& A
£ vyt o, efgA #1l & DID 348 A5ttt wAtd &
skl o]dA A ang ZA5| o 8 wa F3E 53 W
2 283 st DID 48 Haatelch fo4eE2 *p (.05,
5 (.01, **p (0012 AA s+t

ez
2 F3PE AEAE Foi S
A4 F30 ARAS B8] BEE Fig. Dol AN wiot 2

L
o 24 23, 20159-20249 713 S8} 3 Aoleo] AR dA

Ages 65+ (Older Adults)

Q1 (Low) 32.5% 41.8% 70
60
S
Q2 38.3% 48.2% 50 ;
T
=4
40 §
®
2
Q3 A 34.8% 44.0% 308
&
20
Q4 (High) 1 40.3% 49.7% 58.8% 10

T T
= Middle High
School School
Education Level

= College

Fig. 1. Sport participation rate heatmap by intersectional strata (Income x Education x Age Group, KNSPS 2015-2024)

Note. Blue rectangle indicates the highest-participating stratum; red rectangle indicates the lowest-participating stratum.
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€
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£
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o
n
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Fig. 2. Ten-year trends in sport participation rate by income quartile (2015-2024, KNSPS)
Note. Shaded area indicates the COVID-19 pandemic period (2020-2021). Brackets show Q4-Q1 gap in 2015 (35.1%p) and 2024 (35.8%p).

5] 3A yepgth Folgo] 7MY =2 S8 Q4 A5 -1skE
A 19-394 - EA] Aoz 81.2%% 71&313oH, Fojgo] 7}
G2 8= Q1 &5 AT o4 654 ol wE JToR
18.5%°l E3}ste] T 55} 7t Holg AxH= 62.7%pell okt
A5 aE AR, Q4 £A5E9 Foje2 H A% - A
oA LPEA QlETh H}how, 11 A= Bt 32.4%pE e
o} B850 e AR Y 2589 Yol E =151 T2
o], 4i& ol ko] FF olst Yol Hlo Bt 11.8%p &2 Fol
&2 Btk A afte A5ES)9 Aol wet o]d A o yElk
£, ZHG5A o) AAE oA 4 Ax7t 71 A vE
o EPAE T 16.7%p), AAA(19-39A) T4AE JaoA= 4d 4
A7F A A o2 ZAQTHHE T 6.9%p). ol et Axke T SR} T
AP0 2= AR o= Bk Bol9] 7t 24 AlARRI

107119 B2A & o] £385 50

10708 S A= S -85t 85 o] 24 A3k (Fig. 2>
A viel 2ot ASEE Hofg F0|8 AW HEU, Q4 £A5ES
L 20159 78.2%014 20199 82.9%& X&H &7} FAE Hol vt
W, Q1 A5EHE 5717t 43.1%001A4 47.2%=% Atz oz kst
7ol A olof met A5 AXHQ4-Q )& 20154 35.1%pollAl
201949 35.7%pE 4% S5 A HAT

219 WHY(2020-20219)2 BE AEEL 9] Foj&S o
ANHOoZ ZAXNFOY, 1 AAZL Q4 A5EL)(2019¢ thy]
—7.6%p)7t Q1 A5EL)(-7.1%p)oll HIs) 2358 A% IA ek
t}. ol AASS0] YA H T} v]g Reto] {2 ofe]-FF T3t
< 78 A& &5 T4 &8opy] gE] 2 0= sfAHct. My
0% 202220240 BLE A5RS04 Fofgo] T & FAE R
Fom, 2024 A5 ARHQ4: 82.7%, Q1: 46.9%, A=A} 35.8%p)=
o= o] M} FARSE =E 0 & ST
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[-MAIHDA Forest Plot 24 A3}

0|

F8 nAH FE Fo& FHA 9 95% AFHFZ A
Forest Plot (Fig. 3)°ll AA1E vt 2ot 24 23, 539 3t 3
o &9 Aol TAA LR Fo5tA o, 95% A1F T HIFHe
ol T S5} AgollAl FARE olg Zpol7t FRIE AT p €.05).
Zodgo] 70% oAl FEE F&E 1A -1 - JA - FAE
ol FFE ] ACH, 40% PITHS] W FolE&S Hols F3he
A5 Aot oy - Ay FAdolM F2 BAEUH. 53] Q1-A
8- 0] - 654 ol mE FH2 18.5%(95% CI: 15.2-21.8%)
2 A4 53 5 7P R g2 71SseleH, ols A4 B4
(59.3%)°ll Hlsh F 40.8%p -2 F=olct.

VPC ¥ AUC B4 A7}

[-MAIHDA &% VPC 9 AUC 5% A= (Fig. 4> Y (Table
2y AAlE Bl ok 714 BPMO)olA E3F =5 VPCE 38.2%
2 UehY, 418 o] B419] 38.2%7} 7lQlo] &3k wAlA Z3lo| o
o A ofuFith

A5 ¥ BQI(M1) Al VPCE 22.4%2 ZASHAT, I85E
M2), B8 - AFM3), AFAGMI)S x4 o2 FJgo] wat
VPCE 15.7%, 10.3%, 6.8%Z A&H o2 7r4stant. %5 2y
(M4)9] VPC = 6.8%= 5749 57 MieE S8 5 24ko] A 7
o] AU Yulshs SAl, JE F3t =5 B4lo] A3
ZAFS AAFSITE

AUCE 714 BEM0)Y 621004 HZE 23PM4HY 8128 7}
Stoith ol A5 W& AR AFA G Ay F3t A% 4
H7}7HQ19] A& o] oi5 ot SF(AUC > .80)0.2 WS
olujgitt, ojgfgt Aike WA ARl |7 AjRle] A& o] 7]

& Ao Fxeke 8% 2% 2992 SR AARI.
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Q4-College+-M-19-39-Urban - e @ §1.2% [77.5-84.9]
Q4-College+-M-40-54-Urban 4 —— 78.5% [75.0-82.0]
Q4-HighSch-M-19-39:-Urban o e e 76.8% [73.1-80.5]
Q3-College+-M-19-39-Urban —— 74.2% [70.5-77.9]
Q4-College+-F-19-39-Urban —@— 72.1% [68.3-75.9]
Q3:College+M-40-54-Urban - ——@—— 70.4% [66.8-74.0]

Q3-Highsch-F-19-39-Urban - e e 66,8% [62.9-70.71
Q2-College+-M-40-54-Urban - ———@— 64.3% [60.1-68.5]

Overall mean + - | |

Q2-HighSch-F-55-64-Rural 38.7% [34.1-43.3]

Q1-College+-F-55-64-Rural L] 35.2% [30.4-40.0]

Q1-HighSch F-65+-Rural - '] 32.1% [27.8-36.4]
01 -MiddleSch-M-65+Rural 4 » 29.8% [25.2-34.4]
Participation level
Q1-MiddleSch-F-55-64-Rural @ ——— 24.3% [20.1-28.5) . = 70%
N 59-69%
. . 40-58%
Q1-MiddleSch-F-65+:Rural L 18.5% [15.2-21.8] < 40%
20 40 60 80 100
Sport Participation Rate (%) with 95% Cl|
Fig. 3. I-MAIHDA forest plot: Stratum~-specific participation rate estimates with 95% confidence intervals (Selected Strata)
Note. Estimates from M4 full model controlling for year, health status, employment, and disability status.
Variance Partition Coefficient (VPC) Area Under the ROC Curve (AUC)
------ VPC = 5% reference ==+ AUC = 0.80 (good discrimination)
0854 e AUC = 0.70 (fair)
401 38.2% 0.812
0.80 7
301 0.75
] 8}
@] 22.4% 3
a 0.70 1
> 20
15.7%
0.65 1
101
0.60 1
0- 0.55 T T T T T
MO M1 M2 M3 M4 MO M1 M2 M3 M4
(Base) (+Income) (+Edu) (+Gender (+Region) (Base) (+Income) (+Edu) (+Gender (+Region)
&Age) &Age)

Fig. 4. I-MAIHDA model comparison: VPC (%) and AUC across sequential models (M0-M4)
Note. Red dashed line indicates AUC=.80 (good discrimination) threshold.
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Table 2. [-MAIHDA model fit statistics: VPC and AUC by sequential
models

Indicator MO Ml M2 M3 M4

Stratum-level ~ 2.034  .950 613 378 240
variance (c2u)

VPC (%) 38.2 22.4 15.7 10.3 6.8

AUC .621 703 741 768 812
Log-likelihood -52,314 -49,821 -48,503 -47,112 -45,876

AIC 104,648 99,668 97,032 94,264 91,796
Active strata - 75 112 142 158
(n>30)

Note 1. M0=Base, M1=+Income, M2=+Education, M3=+Gender-Age,
M4=+Region,

Note 2. M4 includes all five social position variables (income,
education, gender, age, residential area). 6?u = stratum-level variance.
VPC = Variance Partition Coefficient = ¢?u/(c*u + n%/3). AUC = Area
Under the ROC Curve. All models control for survey year, subjective
health status, employment type, and disability status.

Table 3. Pre-trend parallel trend test results: 2015-2018 (pre—policy period)

A FA BRAZ A5 A3
DID E49] 4] MA| B A 7S ASd7] Al Z2 o]d

717H2015-2018) &<+ HAFHQL - Q2)3 BAHHQ3-QHY A
T Folg 712718 99 #4ska I AolE AAstck 13 2
= (Table 3) @ (Fig. 5)°l AAIH 61} 2},

AAHG] Axd 71-7]E B =0.74%p/A(SE =.18), BALG
2 8 =0.53%p/W(SE=.14) 2.2 S o, F 7t 7|&7] 2}
o] 48=0.21%p/VZ BAHORE |9l5tx] AUTHF(1, 82) = .68,
p =.412). ol A3 o|d 7|zt T ko] Folg A7t FAkSHA
o592 Quisty, DIDQ] B3 ZA] 71go] 35HE 4540
2 A A|gtt,

A a3 B4 ZHASAAE &% FF DID 23}
TIAGAE &% AH20199)9] 2R 9 244 Z5pd o

FAR BA A (Table 4) L (Fig. 60 AXE vie} i}, &
Aof| ohA] APH A WP 7] BiAE ASS A3} A o)A

= To

71ZH2015-2018) B2t AA AHQ1-Q2)¥ A HIHQ3-Q4)9

Group 2015 (%) 2016 (%) 2017 (%) 2018 (%) Slope (f/yr) Pre-trend test (2015-2018)
Treatment p_treat=.74 (SE=.18); p_ctrl=.53 (SE=.14);
(Q1-Q2) 46.4 41.1 41.9 48.6 4 4p=.21, p=.412 — Not significant
Control Slope difference not significant —
(Q3-Q4) 726 731 737 742 33 Parallel trend assumption supported
Overall test ) . ) ) . F(1, 82)=.68, p=.412;

Hausman specification test p=.831

Note. f/yr = OLS estimated annual slope. 48 = slope difference (treatment — control). F test = interaction term (group % year) in pooled regression.
Hausman test p-value assesses specification robustness. WLS = Weighted Least Squares (normalized post-stratification weights).

Figure Al. Pre-trend Parallel Trend Test for DID Analysis
(Treatment: Q1-Q2; Control: Q3-Q4, Pre-policy period: 2015-2018)

80 1
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n———ﬂ———n——n oty .
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R 701 $(2019) e — a
o :
T Pre-trend test results (2015-2018):
o Treatment slope: B=0.74%p/yr (SE=0.18)
c Control slope: B=0.53%p/yr (SE=0.14)
° 60 Slope difference: AB=0.21%p/yr, p=.412
® - Parallel trend assumption supported
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40 4 =0~ Treatment (Q1-Q2)
Pre-policy period : Post-policy =L Control (Q3-Q4)
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Fig. 5. Pre-trend parallel trend test for DID analysis. Solid lines = pre—policy period (2015-2018); dashed lines = post-policy period (2019-2021). The
slope difference between treatment (Q1-Q2) and control (Q3-Q4) groups in the pre-policy period is 48=0.21%p/yr (p=.412), supporting the

parallel trend assumption
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Table 4. Difference-in—Differences Estimates of Public Sports Facility Expansion Policy Effects on Sport Participation

Group Pre (%) Post (%) A Treated (%op) A Control (%p) ATT (%p)

Q1 (Low income) - Treated 46.4 52.8 +6.4 +1.8 4.6%*
Q2 — Treated 573 62.2 +4.9 +1.7 3.2%
Q3-Q4 (High income) - Control 72.6 74.4 +1.7 Reference -

QI - Female - 65+ - Rural 19.2 26.1 +6.9 +1.1 5.8%%*
Q1 - Female - 55-64 - Rural 24.8 31.2 +6.4 +1.3 5.1%*
Q1 - Male - 65+ - Rural 29.1 35.4 +6.3 +1.4 4.9%*
Q1 - Female - 40-54 - Urban 443 50.2 +5.9 +1.7 4.2%
Q4 - Male - 19-39 - Urban 80.8 82.1 +1.3 +1.4 -0.1

Note. Pre-policy period = 2015-2018; Post-policy period = 2019-2021. Control group = Q3-Q4 income quartiles. ATT = Average Treatment Effect
on the Treated. 95% bootstrap confidence intervals. Panel B presents key intersectional strata DID estimates.

*p<.05, ¥*p<.01, ***p<.001

Panel A. ATT by Income Quartile

Q1 (Low) ATT=4.6 **

A E S
Q3 1 )—I—{ ATT=0.9 n.s.

Q4 (High){ F——— ATT=-0.1ns.

-2 0 2 4 6 8
ATT (Percentage Points)

*p<.05 *p<.01 n.s. = not significant

Q1-F-65+-Rural -

Q1-F-55-64-Rural 1

Q1-M-65+-Rural A

Q1-F-40-54-Urban -

Q4-M-19-39-Urban -

Panel B. ATT by Intersectional Stratum
(Q1-Q2, Disadvantaged)

5.8 ®*
5.1 ®*
4.9 **
4.2 %
F—+— -0.1ns.
2 0 2 4 6 8 10

ATT (Percentage Points)

*p<.05 **p<.01 n.s. = not significant

Fig. 6. DID estimates of public sports facility expansion policy effects by income quartile (Panel A) and key intersectional strata (Panel B)

note. Bars with 95% bootstrap confidence intervals.
*p<.05, ¥*p<.01, n.s.= not significant.
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