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HARE) SE B 5 K5 EAL 77 2 R IR IR RO , AR MO 00 vp B AR RO AR 3% B B BE D RO KRG HE RN . B
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R E S, 2R AR K AP BRI OR o 2 MR SR AE 58 e )2 i T ik e A R e . TEAE &
J2THT 3L = B BN AT 250 00 o) B A Qw7 O — R A AR By B N BRORHBR S L AR TR SR R T R N B X
M, (R ANRIERIEERZEF A S L RS T A TAERNE) (LUFHER (H2) ) Wik
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i B A% AT B BERE B RGN 53 2. Iy, () sRiE R R EE SR EIRAL, ik
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R 2B RNRNG Vh S AL LR B, 40 SR PLEE , [P 0 En . WPl . AU R A R
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P2 PR, 3X LR Al R ) PR G N L W R AR L SRR S i — P R 2R ) B BRERE T 0
MZm, SRE RSB NEEae, sIZINVMERAMARSEN B, LkE ey, S5
Jext i B AR N A BEE TR B A A . NSO, BBy B IR AR5 Gt B 3
{H X IR AE TS G ) @R AR 28 o AR AR S RS IR R A 1 (2025 P B AR 2R SR IR L A 4 ), &R Hb 2K
T UL BV PM, PR B 28 peg/m®, $520244F FRE4.4% , B9l & Tt 5% DAL 048 S H
(5Spg/m”) o JoH AL . YriE PR Ry R PSR, PM, R EAR L TR E K, BAEES
PR A LA, KB EP b 2 AERUR R B0 . R, AR 2R ETMERE . 2
GV A BEITRIESA IR B R ER N FZ X AN A BRI, B SCER
RGN 2 R05 R X —AMERR S b T 4 L R 5% SE IR LE 4 A R 55

MUHT, RSN AR N H BERE 0 XU R 3R H A e, LA E R R I 45 A8 TR N B B — 2
K7L FER A WL uCRE , WS FB R AR Z R BE, RAHEX RIS
it 78 R MRS T R T X, LR B 3R AR SR AR R IR T 3R
MR S5 DUA FEZENC 2R M i . (8 I AR o Bl HRAP P 8 Bl 55 () 8T, ¥ L3 T Hh AN v S A AR 1Y
WA BT R TR uRE , RE T RAERARERE R, BRI TR RN, AREIR
SHELE M AE R . AR, R R, DRENZONER A& 3 IR B 3
MFRZER, FLRER RN IRAME S 37 B AL | 2B iR v 48 BP0 38 JXURS: 190 G i 52
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JESURE T AR @R bR, RAERPREANABEN . REREEFEETENEE &,

EFH, ARRITHE RS FEZEEEE (CHARLS ) RMMEYE, Llas® kUL b A
BN RFEA , RGR I 2305 Yoobt v 2 4E N H BERE 1 0 2 B AR AL . AR SCRTRE ) 32 bR 5T
BRTETLLT =4 . 55—, ERERBENRES L, RHRBUOERL g s s KI5 e B Hw 1,
L R R AE s I e TRAS S, 2 APk B/ —3kik (2SLS) #EATMH, MiiEh
W TR P AT REAEAE Y N AR R S, SRTFAS IR T R SR, TEMFRAMLA b, ARSTISAME
PRERRUBS: 5 fa e i b . IR ORBEWE A4 4 . TR0 28 R05 Jeon o B AR N H BRI s2 e, AL
JE Tl RS AT T I PRI AR B, A A AR A A (R A T S 0 S5 A4 PR R B AL TR R A . O
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=. XBEREZRZ

P E N A SCHR C 3 i E 52, 235 RT5 Ykt b AR N RS R s o 7R AR B2, K
BRI, KRR RFES TG IER R SH8E a8, RERIOME . MR RS, R
ARG I AR PR PR T A RGP I R AR R, R AR R AR ) B RS E A, R A A
RIEPREFEETIEE (BMIL) | ME/KE . BN BHRERLRN RS (S, 2019; Mai et al.,
2022; Zheng et al., 2024 ) . HUGFEE, #ZRE 508 T A S BT LB, 053 n @
5k 28 S I N 5 WAL T AR, 6 AR AR SR S RO R B AR R R, A S 7T
R FHIDAR R TS FNEN IR A5 5 S HE AR E AT VRN (FRBR S, 2023; HwMEREAL, 2024,
FREE, 2025)

[l B 25 AR 75 Yo kv 3 AR (g R AR B0 1 52 o B, 2 B wEon Db [ B R S 3R %8 B A A
( CHARLS ) WSO A B flt, DTG Hb X )2 T 28 S0 AR bR b AT SIEARR 30 . Horp, WY Boim /N —
Feyk (2SLS) MM HE A Z. EFEEMPREA (2020) DB RECH THAN S, SCIER R
T ARG Y R AR N B O R IH 5 BT R AR B R SR s AR AR T (2022) FHH XU AR
e THAF R, 858 7 2505 Yoot o B AE 18 Vs SR 05 B0 A0 A I R 0 00 Gr i R, 5 Y S
(2023) LIFE/K B/ THAS R, BUE 74505 400 i 2 4E NFIRE B E . eabh, 35 5 e A
PREL (2019) SRAT A2 (GEE ) WESE T2 R05 Ye W b 2 4E NI ARFR B2 s A JF FIds &
FE (2025) RAZZEMEHRER, UESE T 2505 Gt i 248 A fd FE 0 0 1 52 i E7E W B ik £ 2% 5% .

SR, LR 2 T B AR BRSSO A R SRR bR, XA A A S AR AR
B P R O 5 22 AR O BRR S S s i g, EUPERSR . 18R e bR R S A FEE ) A
K, HIME DL A TE R AR A TR RE S IARES CRFTIHAISEER, 2000) o M2 T, AR T
AR YERE ML A TR BORE Ty, TE VPR A N fa B ) R AR 6 T R T B AT R (S
2018) . H¥EHAMAES (Activities of Daily Living, ADL) 32K A H ¥ EH
HPHE S (Basic Activities of Daily Living, BADL ) Fl T.H4 H % 4% H BLGE /1 (Instrumental
Activities of Daily Living, TADL ) . BADLALIIEI A & 69 B4R 0 S0, 8 ANk RE 8 2 1y 3 R
AEFFREE S, WEEAR . 2R Pe S TADLAEAMA S i AR M 4 &G 3 Brfe S RE 1, W Rk
IR INE A4, WR S . WA 558 M . Hai e T 55305 Yext v 248 N B #LRE 12 mi i)
Wt k=, A28 12 HREPLE Y LogitBE RS, UEIH = 25 Y & i BADL S TADL 4 i v] fiE
PES> I MB39.9%F71.0%, HAGILEEE NG, REEVEM =428 K05 Yl 2 1H 0 (Wang
&Tapia Granados, 2020) . WA & % BADLAG & S ARG, T b & E AR L BLPM 45
Wmopg/m®, BRI K AERSWMNS.4%, HiZWFR A KIADLX — Rt &2 588 i) &5
$845 (Zhao et al., 2023) . KTk, A3CK H AT BB WE MO0, F0 3 NBADLY
IADLAN 2T I, DI E 45375 Yo 15 b 4T (g FE U8 A SEE T 5%

=E. ERMESHFILEFZE

(—) HKIERR

AN B BEE TR B 2018120204 1) p [E @ 5 5 55 B B A (CHARLS ) .
CHARLSEHILHE K¥ER LB RE T SN2 EEIN B EEETEH, M201 14T H1E 2 H
28404 (AKX .. HET) 150K E . 4508 (WRiisk X ) #Ef7iEEin, 25 &M
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o VRIS (AQL) B SR UE T b E BRI I R v . R ACE SRk B 28 R RS R
(NCEI) W4 E HHERE (GSOD) , GSODLL &2 ERk9000%L 4N ul S S MMM, LL1973
AR A B e R e

(=) FgArml &

1. hEE NHIEBE
H HRE J1 2 BN 2 4E K 5 M ARSI 08, A SREmKatzg2 £, K
FECHARLS[H) %, ¥EE 10 H % A0 A PR 00385, PIRi R hWiANEE . 254, Bk, 12

W BT BB K 1 ADL IEMRHD EFIRE

ANE6IA Ky FE AR H T B S EER O G 3
BLAE Sy, E R WA PR SR A ig

RS MRS . M. KT %ggﬁiﬁ R 0= % 3 .
JE Wy . W 2 R I 45 4 B 5 0 @&;) ETA | 1=H BN/ BRI/ Rk A

U TS A A 2 I R v

A, A RA S G Ak BE g

WAL, Sk TR EE L B 0= B .
LSRRI A K R (IADL) g | R R kTR
B4 E FRAE LSS L

2. ERiTH

RILUIPM, K AR A R 3z O RMAE , #EPGBuchard® (2016 ) M7iE, HBPM,
T 5 2 E AT B X RIS, $RERCHARLSX R ki H BEPM, K EE . PM,,5PM, ;[H & B0k
febr, HRARFE LR (<lopm) , PIEEGYORIE . Y BOR AR RSN EFEEZER, RAPM, B
TR 36 A B T 06 01E 45 16 0 AS B R 42 W0k P i Rtk . b, AR SCHMAMERRA -2 H 3545 PM K 5
B, IR 5PM, E AR AL FE TR, 53] T CHARLS A ST M HBPM ik . AQIREA IR EE
TR AT LA TS R R B IEMIERR, EPM, . PM,,. SO,. NO,. COMO NF FE 54, fie
fig B 4 T b S XIS R0 B0 o AR SCOR R BE B NALTE: (IDW ) K5 A QIR I 45 4 b A% Ak Ak 34
FEiE— I A T 2 A B, bR A T e SRR iR R R

3. iR

Ry i N R ) R, AR SO IR A SR A R e TR AR R R R R R AR A A R il
BRI B R AR, X FIRZS S S An BN, S 205 R AE Rk R
MRS e 5 35 . BT iR S PM, R B0 A S, [ & AR S R R R Ak g
HAMRMMINEM, 5400 H BRE N Z A FAE B8 e, PR RE 08 A 28 v Mk B4 0 A 23 <05 4
AR REAAEM I &R 22 5N AR S (X @ES, 2023) o FROHESH T Zhang% (2022)

@ U Modern—Era Retrospective analysis for Research and Applications, Version 2454}i% , https://gmao.gsfc.nasa.gov/gmao—products/merra—2/.

@ i, P CEERT R CEREWY AR, I R R A R ERRNCIZI R, B ORI 7 AR LR DA P AR, AR
AR, Ankdin, R EREE. T ERESREEERERCCOERE B R EEL A AT R A X B SE ARV AR e LA 2RI
o 7 AT B PR D RERE A4 1) L E R A
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HANE , BRI T 55— 2R AR T 5 )2, MUA MR A TR . T R244 /N a] BLid sk Y
USRI R ARG, IR — R E AR UGERIG, A S KA TR, idh, K2 R0,
4. #=HITE
ARSCANER - 5 EE BLR AN A S A WA 2 B R E P AR B, MR RIS A o AR B LR AR IS L
. ZEERRE . BSBRG . ARTEWEE . SARTESRE . KESRON (J0T) . REERAZ SR
BE RSP BAEVME N REZEE, BARAUFEXE (m/s) . R (C) - mKFEX (m/s) |
PR (%) H5RITFEKE (mm) .

(=) #HE L% £ HRMES

WA 5T % B A . E¥ BT TEE IR AR 2

B ﬁﬁﬁngm,méo%“&% TR E B
LA SR ROR DL, 1R AwAEa®its (4DL) 0.94 | 203 | 0.00 | 11.00

HAWETASEReoS M p4ER EAARBFAETAER) (BADL) 0.44 1.09 0.00 6.00
R H R UG 45 % LS 5 I AMBRFAEEFARMNRS (IADL) | 050 1.12 0.00 5.00

. o . ARG
HLAE 25 H Bl — L8 28 4F 1 01 1 PM,, 30.78 | 9.69 | 7.59 | 49.78
G, AR FRALRE [ R R RS A01 67.21 | 19.33 | 33.70 | 112.91

X ) s 4547 | 1335 | 11.39 | 72.95
VESERGI SIETR . L% REMAR PMy, =
THAE H AR SR AR AR Ritifm R K [129.70 [ 49.39 [ 3.00 | 217.00
JFEFE T, PR E R AR MMde K e K F
o LR 1k - S 62.76 | 9.85 | 46.00 | 88.00
BB T LEFIE, ZISI?K A 047 | 050 | 0.00 | 1.00
201852020 HICHARLS % T 2.01 1.04 | 1.00 | 4.00
P EEAS S R I 2D J54E Ik AL 0.85 036 | 0.00 | 1.00
- R , & EHE R 3.26 0.80 1.00 5.00

LR % 2ok 4
L‘ﬁ%ﬁgﬁ WRILR S, AR B AR E SR 6130.72 | 6096.72 | 0.00 [24318.00
MAEA 34862407« A FEARAR vt FRFEUN (F1) Y 4.30 539 | 244 | 30.68
(B 25 SR A S, AT R HLAE 2.87 1.47 1.00 | 8.00
. e R B EFL 2.88 1.10 1.00 | 5.00

> é’?‘?l'ﬁg
Xj‘)fjfﬁﬁ,;&x%&ﬁTﬂﬁlﬂl% F i 3 5154.69 | 8210.44 | 0.00 [48000.00
599% 5 i 4 RAC R . X T AT S
B ZHERE . WSHRIRA S Rt 2.35 0.48 1.39 | 3.90
e v e - 5,08 2596 | 3.27 | 1498 | 30.47
*éﬁﬁﬁgi’ {%TvJEiI.‘qHMET B KR 11.02 | 142 | 7.72 | 14.82
ek R . AR B BB TES 4 A8 2t 8 79.18 | 5.47 | 60.58 | 89.91
W32, RN 196.76 | 106.26 | 41.75 | 592.89

M. REIRESZEIEGTH

(—) RERT a9 T

T TR L4852 Ui B 16 ViR s 8 I 18] B 9 22 88 T 45 05 eI ) HC B (Liu et al., 2024) .
R ZH DeschenesSF (2020 ) WMk, FET 52 05 8 F A0k Fr 76 3010 80 2R 5% WS IO ol 5 804, SR
SRS I I R [ s ) K BE N VS e R R OK . BT S, BRI EEREE O KE haH

© KEAEBANALLFEILZ A KPP TR . DGR . RPN | MEZEERRNE N | R P ARSI . i F2E
N Clingolk . AMRZEE ) LRI PR T EMON B S RIS, SR EFION S R B L

—113—



X2 ik B SDIFE SIS RSTPE BB I—JE T CHARLS H) SSIE T

I P B PM, 2 BRI 1 i+ A
Exposure; , =§ a5 PM2.5;, (1)

Hop, o "B FEONKE, PM2.5,, /R % Ui & i A4 H 15 A0 [0 3 64> H B 7E 3 i 14 H
¥IPM, . b=0F /RHEE Y H, b=1K/RHEEMIMH, DI, BHBb=a-1. EFIHITE, &
Ayt E T NEAE Y H R EER 18N HNAFEKERERE L FHPM,  FHREIKRE, JEE—9
N EHBERY DU R R S 3R I K T PM, % 4 N B FRE 13 .

ZERED, MBRFEE I A3~8 HiF, ADLMIA R %K IE HO5% M B E X B A E0, RPES
15 L ) SR 0 TR B S8 it B35 K, BADL3: 25 S5 Y i 5 e 1 24 B 1 1 AHDW B8, SR AE
5~84 HiX — 8 00 Rk AN . X TIADL, HiHSemfE BB I 2 M HNC BE, HiFgReEs
TAH, ROV RS K RSN T LR, ARSCIRZEFETA HAE NS R0 Y 2
BT AT o4, WIRREES . ofIsA HI BB LN FRIEPERG I, LIS IE I 70 25 SR A0 vl 52 1

(=) Xpwm)a

HE LR 43 AT 23 505 Yot B AE N H BRE D I g i), S R/ 37k (OLS ) B3z N AE kI8
T, sl iR, ASCWAEEEERFEFRETE . WERESREKE =T, — &8l
o REAREHAE . REMKS)ZHAFE, HO3T 88 fFE R w05 0 5 5 HEE i
ANEL AL P S HAG R . R EIRZE . CHARLSH 215 # i H FLAE {5 BT A i,
AIREZ B Z Ui B M . AL SRR 223007 S SR IR B 52 . = R 1) PR SR ), — TS O
T, BEE XA KI5 YR s AN B L 0T DL 2 AR AR 4 i X A 1) R SR ), {H X
AR (5 A ) A A 0T BE RS AN MU X B N T AR &, Em ik S &5 R B S &5k R
UM 25 ( ERFEMPREA, 2020) , BIART & TE S 18 P 3 ) 35

FETFIb, ARCE R HOLSHIHBR, w1 K 3 s <05 Ye st v 2 4F N A BRRE I m . RI5 2
MiDeschenes% (2020) MMk, @ PR Boam/h —3keik (2SLS) S4TSR A, HARBIARIR E
/(1

Pollution gy = ag + @1 Tlemay + @2 Zicmy + asWeaemy, + ve + 6y + Ecmay (2)
Abilityicmy = Bo + P1Pollution mqy + B2Zicmy + BsWeacmy + Ve + 8y + €icmy (3)

Pollution..,,, 3 Y25 B 7€ 2 55 70 L alN BOIRTTPM, V- BRI o Ability,,, 4 7R i AE T4 X ol v 4
AR ifEyTEm A VA I 8 H G J, WASADL. BADLMIADL. TI,,, 3% 7% 46 A0 B 2 85 1 11 P 3k 17 ) 38
TS R Zi, M Wea,, 53 ) 36 7R AR R 52 2 1 ) 22 i 55 R ACHE I AR i o e DX T 280y A A 433 [
SE R0, 43 530 T 4 ) A Bl B 1) 28 0 ) e DR U R 4 P B T 5o by 7 32 U 2 B A7 S0 mT TR

)2, HCHARLSHRA M Hik it X %£3 OLSEHER
B, P 2805 YA B B H i R e . 1) ) (3)
3 4= N = 2
BC, Jo 2 ik 2 J5 76 IR 10T )2 T BT SR 2R ADL BADL 14DL
. N 0.0315%%* [ 0.0120%* | 0.0193%%x
OLSIEUH%%?!H%:SFJ?/T, Tﬂ?i"ﬁfﬁﬂ’l\ﬁiﬂ PM2.5 (0.0095) (0.0050) (0.0053)
REEf AR, RAEHER, XK EFE MERXEEHNLE A z Z
g . RAfEHNEE A & 2
7AN 7 W 7 v
By 18 5 Y S5, PM, IR BEXYADL . BADLFI SR E A AR = = =
IADLI 5200 2504y 51°50.0315. 0.0120F1 PN o Z Z Z
0.0193, ¥WEAS B ZH, HA 25 & 5 A R 0.1671 0.1323 0.1543
mgﬁ’ ﬁﬁfﬁﬁﬁ%@ i%f;;(z HAE 23647 23647 23760
RSETRCERE, hZEN AN EI 5 0 g s B SRR T o Al
T B el ™ EFAE10%. 5% 1%KFERE, FTAR,
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Fea L T B R /N T3REE (2SLS) MM ZE R, B (2) R B BIAE R EY, Rit i
KEESPM, IKERREIFMHX, FA&AITEIE22.0517, K T10MZIRNE R, FHLIEEPM, .1
AT HAR, B ERAERE R, FEEHAMEERERE . KRR FE . DX ARG b e ROy 5,
BB L NPM, RGN 1ug/m®, ADL. BADLFIIADLAY ¥ 10.07904% . 0.034943 F10.0445
gy, HETE1%0KF LR AT & A -FHE (094, 0.44F10.50) 435 EF8.40% . 7.93%
M8.90% . XFHLOLSEE R, 2SLSAiit REBH R H R, BB N AL FEAEARA, 125 <05 Gext b B4 A
B ELEE 10 w2, R R AR B 2 R R T S

F=4 2SLS EFZER

= (1) E) [E ) B [ (0
= ADL BADL 1ADL
F_HrBE=EER
Py 0.0615%* 0.0790%% | 0.0318%* 0.0349%* 0.0305%% | 0.0445%%*
25 (0.0259) (0.0273) (0.0129) (0.0134) (0.0153) (0.0166)
E i 4 BEE T 3
U 0.0451%F | 0.0527%%F | 0.0451%%% | 0.05270°5F | 0.0450%%F | 0.0526%%
g (0.0108) (0.0112) (0.0108) (0.0112) (0.0107) (0.0112)
14 17.5750 22.0517 17.5750 22.0517 17.6440 22.1853
MeFe X EEH T E & Ed 5 Ed 5 B
RAFEREZ & Ed 5 Ed 5 B
A X B 2R i i i i i e
A B 2R i B B b b pa
HAE 34588 23647 34588 23647 34799 23760
(=) fafd i is
FERAZ OSSR Al , AR TR OB R BT HA BRI REE O =R

JiE AT AR SR A B

Shy TR CRAZ 0 B T AN T R R 2 RS Y g bR, AR S04 R H AQIRI PM, 5 AR PM, 3 1T RS (PR A
I, RS TR OMBET ENRMEERSIA R, B (1) F (3) FIERW, BEHEDNAQKE
A4, ADL, BADLFNIADLSY 3 M10.0250%r . 0.0110%3F10.01404% , X FHEA ¥E 23 51
F2.66% . 2.50%H2.80%. 5 (4) = (6) Ff, PM MG ITEE R S5A000 Ml iH 25 R R FE—5. L
WEEREW, it RHAQLL & PM, M O &, SRS REP2ENEME N 2R E
FHSEE &, i Y JE o [m] 09 45 SR LA B i ) R f 1

x5 REMHKE. BRZOBETE
e (1) (2) (3) (4) (5) (6)
-~ ADL BADL IADL ADL BADL IADL
M=
401 0.0250%* 0.0110%* 0.0140%*
(0.0096) (0.0045) (0.0058)
5y 0.0494%%% | 0.0218%* 0.0278%*
10 (0.0185) (0.0091) (0.0109)
F—hBE= LR
B 0.1667%%% | 0.1667%% | 0.1668%* | 0.0843%%* | 0.0843%%* | (.0842%+*
& (0.0340) (0.0340) (0.0340) (0.0187) (0.0187) (0.0187)
F/& 24.0032 24.0032 24.0530 20.2358 20.2358 20.3494
MR EEFEZ e Sz S 52 A A
RAEFRE=E 52 e e e e e
A X B R A S e A A Ed
i B R RO A Sz B A A P
HAS 23647 23647 23760 23647 23647 23760
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iR 22 8 R K. ) (1) F—
BBl 9 F4E 1T & h44.3161, K
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The Impact of Air Pollution on Self-care Ability among Middle-aged and Elderly People:
An Empirical Analysis Based on CHARLS

LIU Kui, PAN Rui & MA Yue-jun
(School of Economics, Shanghai University, Shanghai 200444, China)

Abstract: In the context of population aging, the establishment and improvement of the basic elderly care service system must
be oriented toward precisely addressing the actual health needs of middle-aged and elderly individuals. Based on data from the
China Health and Retirement Longitudinal Study (CHARLS), this paper employs a two-stage least squares (2SLS) approach to
analyze the effects of air pollution on the self-care ability of China’s middle-aged and elderly population. The results show that
a 1 pg/m’ increase in PM, 5 concentration during the exposure window raises the impairment levels of Activities of Daily Living
(ADL), Basic Activities of Daily Living (BADL), and Instrumental Activities of Daily Living (IADL) by 8.40%, 7.93%, and 8.90%
relative to their sample means, respectively. Heterogeneity analyses indicate that air pollution has the most significant effects on
four specific activities—bathing, toileting, shopping, and finance management—and inflicts greater damage on women, the less
educated, individuals exposed to poor indoor air quality, and residents of highly polluted areas. Mechanism analysis shows that
air pollution indirectly affects the self-care ability of middle-aged and elderly people by increasing the incidence of cardiovascular
diseases and impairing cognitive ability. Further analysis finds that financial support and companionship provided by children can
effectively buffer the above negative shocks.

Keywords: air pollution; middle-aged and older adults; ADL; intergenerational support
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