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Abstract

Objective: To examine the bidirectional relationship between catastrophic health expenditure (CHE)
and depression levels among middle-aged and older adults, providing empirical evidence for
healthy aging. Methods: Data from the China Health and Retirement Longitudinal Study (CHARLS)
in 2015, 2018, and 2020 were cleaned to form a strongly balanced panel dataset. Fixed-effects mod-
els and cross-lagged panel models were employed to analyze the bidirectional relationship between
CHE and depression levels in middle-aged and older adults. Results: The baseline incidence of CHE
was approximately 19.72%. CHE was significantly positively associated with concurrent depression
levels (8 = 0.470, p < 0.001). After controlling for unobserved confounding factors, CHE still signifi-
cantly influenced depressive levels (8 = 0.345, p < 0.001). Cross-lagged panel model results showed
a bidirectional relationship between catastrophic health expenditure and depressive symptoms,
with significant findings across different thresholds. Conclusions: The incidence of CHE is relatively
high among middle-aged and older adults in China. CHE significantly predicts subsequent depres-
sion levels, while depression levels also significantly predict subsequent CHE, indicating a dynamic
interplay. Enhanced monitoring of CHE and associated depressive episodes is warranted. Further
improvements to the healthcare security system, alongside strengthened psychological interven-
tions and financial support for middle-aged and older adults, are essential to disrupt this detri-
mental cycle.
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1. 518

PE LR E AN S EEE, 2020 £ E 65 & &LLEAMIE 1.9 12N, HEAM 13.50%, A
AT (FE K55, 2021), AR N OB R e B 2 ™ e R R T RO SR B AR R S KT b
(Yanetal,2025), HS5BMRILHREIMHICWIGT =, G280, B8, 2023), HIACETEHEFEANBEPR
SR (S, AR, AR, A, £ EE, 2025), AN E F AN B O i FE(Cui & Fiske, 2022),
YA B KT BB ST 25 i 4H, B0 5B o MEPE A S s & (Yan, Li, Duan, & Zhao, 2023). b4k,
A 2NN R HEPE TR ST 51 R MK 55 15 A0 mT R ot O B A 7 A A7 THTRE AL, 38 D00 A XU
(Wang, Liang, Liu, & Liu, 2023).

EHT, 00 24 N 5 PR AR S S 4R AT (R 2K 2 9 B R AH DG G R 0T, AT FUAE i ik
filh R o g e S 7R 2 1B R A 2015~2020 AE B R, I8 ] e RS RN AN AR ST i T AR A,
Xof o A N R AEE TP AR S S AR K P 2 18] R R) 9% R IEAT B A AT, AR R AT A S0 BR A R IR N
TEIRIG, ) 52 0 1 1 7 PR 5 0 B T TSR B2 (LR 22 1k 3
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2. ‘P EHE
2.1, HIRFKIR

A5 KA 2015, 2018 i1 2020 4 A [E i R 5 77 2B BR A 2 (CHARLS) %5 . CHARLS & — />4 [
PR IR S 2 , R v PR 7 o 4 [ 28 N 150 AN B 450 AR, ¥ K 45 % K UL A E NSRS B
OV ERAN S AR A R ASHIF T X 2015~2020 A A A AR AT 0T, BEA RAIANFRHEM TR 1) B
WL PERL BSWITE I HE KPS RN D22 E B AR AMKT 45 %5 2) 2015, 2018 4411 2020 445 5¢
BT R U O 3R B R BLTC B Al 3) 25 1 2015~2020 £EMIFE T, 4) FELR I WITC RS R s B AR FH #t
P2 s . B Z83R13 N = 10,297, T =3 KIS P Hrmim s . FEATREIAR WA 1.

20184ECHARLS% 4k 20154ECHARLS %4 20204ECHARLSH i
FESLR A 19816 A FESLI 21095 A FEILI 19395 A
BIFRAI30N: SIER4903 s SIBR333N:
FRERGRZ SR A LSBT e 237\ PRV sLEE R
fEass: 2BA ERERE R ET45Y: 22820 [N E o
JG S § 7K~ 58 IR A B SR« N o S 7K~
ke 370N SO ANAORTIR: 2384, B 31560

[2018%: 15686 A | 20184 161920 | 2020 160524
I

—bes =R eE: 102970

[BLemsert 5 10297

Figure 1. Flow chart of sample screening
B 1. #EATHERIEE

22. fiRIE

221 REMDEZH

5 AEME A S (CHE) & — AN F T 2 5 B DR 07 36 1 1) = 7 T2 A 40 5% i 553 XU PRI M R b o 24
—ANFRER E AT BT SR BNZ R BE AR AE AR SCH Y 409%F0, ATRA R AE T ENE AR H . ROEE T
A ERE T REE, Hh, KEREFESCHNFRESH RSN S RER M 7, @il &L
SN AR R A B R B S, B R E R A B SO e i S, Gl AR S AN SR DL
12, Fn BARAE IR SO AN BERE . BT RGE. BOE SRR FBEFE M S, KEE A EST SO
VDB oK 23 5 3 B L R R A DA Bk 2 — R P AR R R A DG I T B 2l PR RO ) 2 2 AR N7 1, AN ELHETR
441 %% F (Nguyen, Ahmed, & Turner, 2023).

FURT, H 5 AR 2 A0 H 1Y) 40% 8 (B2 90 FH de )™V 14D 9 o 1k T A 3 HH 0 8 A (Xu, 2005), A H
2 MR A [ [ 1 X — BB 1 B 9 25%8% 20% (Sun et al., 2025), A S BLL E=AEME, I
LA BERWHS S5ENKEREELE CHE, LU Rf#iFK CHE40%. CHE25%F1 CHE20%.

2.2.2. HERAKF

CHARLS [r) %5 % FH a1 i 72 18 A O #1AR &% (Center for Epidemiologic Studies Depression Scale, CESD-
10), 38 i VAl VA A0 GO 25— IR AIAT Dy, i B AR NS A IRTE . TC L THAR SRR IR (B
o, BRI PREUEE, BV, 2025). iZEEERIL 10 MERH, 4 mUtbsr, BRTEHEDAY 0~30 4, AR
I YA ™ B

DOI: 10.12677/ap.2025.1511599 236 P HE A


https://doi.org/10.12677/ap.2025.1511599
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223 WWEE

—NFAEBAEEN(E. L), T, SEEN(SS. B 5), BAORT. &), BHEKPE
UNFERULR S Wil KR LE), REAFRERE, LA EITRE, FEFRN(<20,000 JG.
20,000~30,000 7G. 30,000~50,000 7G. 50,000~70,000 JG. >70,000 jt) (Li et al., 2025).

{8 BREAE DGR B AR R K VT, A2 75 B AR, 2 75 T, e A WO, #E A TR R (] BEER 4, 2023),
IR (TR 5 50, Bl A, BV, 2023), ARE HBRRE I (554, 2024). @ik “fEdEZ— 1AW,
BREZE5EUTHRZIES? 7 UK “SEHRLENRINR" LLEWEH AR ESIKFE. HEAXA:
C=>""(A*F). CFRHLIEIKT, ARFHATES, FiFRHEEIIER. AR T IIE
LN 0 2] 27 4y ¥, 0SSR . 598 0 AN “IRISERE” , 898 1 3 2 4
AN TR, 30 KT 2 RSN R R B I8 1) 1 1 A X G T AE LR P A B DA A 0 A B
LIRS I B A TSSO IE F AR . YR ISR 12 AN, #5 T 1R R N«
M7, DI AETE B BERE ) SEAF, W INE SCRAETE B BERE )24

2.3. itA*

i Statal7.0 BAFHEAT BAGIE VA 04T Ja Kk H 2 EARANE R Bl SR R AE BEAT HE 4N, 2 B s
Ve AR plnin AT I ARCE G . FLR, AR IR AT BEAFAE IR G 2R, ALY TR IE 70 N =AM P R
IR 1 AR TR IO SO R o RIS 9 T A S SRR P (R A R DR &R, SR OLS
fTEIVEREAT 2 i, RSy
dep; =B, +B,che, +ycontrols; +¢; @)
Forr, AN T BIHIAR KT depi o F I OHENE P AR SR I chey DL (A J HAth 4% 1 42 & controls HRIET, Bo
NEFETI, e AR
AR 2 MR T [ SR A TR B B ) K R o DA BRI IR AR R R, HERR SR R AR AR
J5T 25 A e M0 381 LA B IS ) A2 Ak 18 A 5 18T D] 3008 9 HE 1 T A S HH AR R 2 2 18] 56 R KSR . MR =
T[] 58 RS AR Ay«
dep, =P, +B,che, +ycontrols, +a,; +¢, 2
I, Bo MHEREET,  depi R MA | AEI A] t HIFIAE KT, chei 2o MA | FEI 8] t (99 HEPE A SCH
5L, controls AFEHIAL T, o NAMER E BN, e NIRZET.
AR 3 AT S A AR AT I XA S 5 o TR RAFAER ) K 5, SR S K ABMAR At THZ ok 2070
B G M T AR S HH AN [R] BRME S5 4R K P Z T 96 2R o 228 S J TR A 28 0y«
dep, =P, +B,che,_, +B,dep,_, +ycontrols, +¢, 3)

che, =B, +p,dep,_, +B,che, , +dcontrols; + 4

L0, depiea AEAMA T FERFE] t — 1 BHIARAKCF, chewa AAMA T FERFIA] t — 1 B9 S AEME TAESCHE L,
depic1 A1 chei J& T o K2R, AR A Db AS AR (0] b AOFRRSE, 86 R ALK — 1P S BORE R iR
o HAAZEF E

3. /R
3.1 FEWNRELRER

L ZAFEREVIIEAIN 10,297 AIAE TSR . Hd B 5196 A (50.46%), % 5101 A(49.54%), %t
Lo 351, ~F 3514 S 58.01 %7, KA N AEVETEAR AT (79.73%), 15,101 AN/ R LR 2277, 5 91.92%,
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K, W

A 133 NARF KLU, E5 7, 5 0.81%, 48 RZENACEIRE(91.27%), 93.47%H1 N (9625 N)HHEE
7RIS, F7% ORI 7 5 LU AR, v 76.10% (7836 N), FKEEFEY KT 20,000 Jt /i bk 79.23% (8158 N),

LN 20,000~30,000 T 5% 2 AT 30,000~50,000 TG 5K BE 7 LRI, 3408 7%/ 45, 50,000~70,000 G 5 2.61%
(269 A\), >70000 JG 5 3.54% (365 N), FRIMRICNEER S 40t £ S .

Table 1. The baseline characteristics of middle-aged and elderly adults (n = 10,297)
= 1. B&AEIRZE AEARRR(n = 10,297)

£ gl R el
5] RS
5 5196 (50.46%) 4 6989 (67.87%)
LS 5101 (49.54%) 2 3308 (32.13%)
ER 58.01 + 8.52 BRI
JE % 6340 (61.57%)
A} 2087 (20.27%) P 3957 (38.43%)
A 8210 (79.73%) RESHERE
HEKF 5 7514 (72.97%)
N LR 9462 (91.89%) & 2783 (27.03%)
=Tk =N4 779 (7.57%) REBEARES
KERLL L 56 (0.54%) % 7276 (70.66%)
TE B b= 3021 (29.34%)
L 9398 (91.27%) ETEEEERS
By 899 (8.73%) 24 2735 (26.56%)
RER BT IR SE4f 7562 (73.44%)
I 672 (6.53%) HATEIRE
H 9625 (93.47%) R BETEBR 4460 (43.31%)
REBFERE FP R R 2485 (24.13%)
x 2461 (23.90%) [ERET N 3352 (32.55%)
H 7836 (76.10%) HARKF 7.42 £6.08
FEEFRAN CHE40%
<20,000 7© 8158 (79.23%) FrA 8266 (80.28%)
20,000~30,000 7© 760 (7.38%) RE 2031 (19.72%)
30,000~50,000 7t 745 (7.24%) CHE25%
50,000~70,000 7© 269 (2.61%) KRR 6999 (67.97%)
>70,000 7¢ 365 (3.54%) RE 3298 (32.03%)
e FKF B o7 CHE20%
% 1518 (14.74%) RKRE 6450 (62.64%)
— 5913 (57.42%) R 3847 (37.36%)
2 2866 (27.83%)
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K, T

fRROIRBLTT T, HEEECh 2 N B PR — L |, 3308 44 A AT Jy, B 32.13%,
38.43% (3957 N)FETEARIE ~JH5; 27.03% (2783 N)HIH 24 N Hik G 149&0, 72.97% (7514 N)JCy&hE
AR: 29.34% (3021 N)FFEAE W Fl Je LA _E 1855, 70.66% (7276 N) AT ILHIRA: 26.56% (2735 N)A4:iE H H
IHRESZA, 73.44% (7562 N)A4:36 B EEThBESEATs +EAC TG BRI 77 T 2 UM Sk K R /IMEBL, ARBETR R &
43.31%, WEETEERE H 24.13%, IR & 32.55%

RAEPE AT, BL40% A BIME, 2031 NI ZREER AL RMENE A S, 2947 19.72%:; LA 25%9
B, A g AErE BAE S IMER N 32.03%, ETFF 13 NE s BL 20% 9 BIME, kA st P AR S
MIZBER 3847, (LK 37.36%. HEF NHALAKT B F351550 R 7.42 4y . WA 1.

3.2. PEHFARMEMDE T SHERKTEZ B KEK

7% 2 HET 2018 AR T U, GEIE OLS [al VARG 36 A 7] i 1) 9 3 14 T A 32 (CHE) % HR 22 41 AR 7K
PRI, BEHN DS 5RO RS, R 1. 2. 3 437 CHE40%. CHE25%. CHE20% A [ 45 &
ST HIAR T EAT B1E, 285 532 B 5 e AR SCH SRR 2 R AE W35 IEAH G, HRHONTE 0.4 i h,
BA— i,

MR, bk KR, JFEERA . e K50 IRERERN . B, FF1E S AP0 5 R
A AVHERKCPAR RS EERRE )2 AR S T R B A R I /K P45 2 35 B i (p < 0.001). BEAF,
RBAFERK, REAERTRE, fERNERNEE.

Table 2. Cross-sectional OLS regression analysis of CHE and depression levels among middle-aged and elderly populations

2. PRFARMEN DA S HSHE0KFHEE OLS BlVA5 4

-~ FAR K
bl 1R 2 1A 3
CHE40% (B4 = RRE) 0.470***
CHE25% (ZR4 = Rk 0.459%**
CHE20% (BR4 = Rk 0.386%**
HR(SBE = 5) 1.136*** 1.135%** 1.132%**
FER —0.066*** —0.067*** —0.066***
BB RA = ) 0.687*** 0.690*** 0.693%**
BRER(SRAE = B8 1.382%*= 1.394%*+* 1.394%*
HEKFSRA = MNEEDT)
p=nas= =N —0.798*** —0.797*** —0.799%**
K=K L —1.149%*** —1.141*** —1.149%**
RERFEZERBSRA = 1) 0.078 0.064 0.068
RERETRESRA = 1) -0.426 -0.417 -0.412
KEERAN(ZRH =<20,000 75)
20,000~30,000 7T —0.481** —0.485** —0.484**
30,000~50,000 7T —0.593%** —0.599*** —0.606***
50,000~70,000 7T —0.749*** —0.736*** —0.746***
>70,000 70 —0.901*** ~0.889*** —0.894***
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RERMSRA = B) 0.455%** 0.457*** 0.456%**
RERBSRA = B) -0.227 -0.226 -0.230
RESEERESRA = &) 1.564%** 1.557*** 1.559%**
REBNRRESRA = K) 0.714%** 0.704%** 0.709%**

REKFERESRA = %)
— & —2.841%** —2.838%** —2.847%x*
It —4.277%** —4.261%** —4.267%%*
AFEHER(ZRA = Zi) —2.566%** —2 571 *** —2.577***
HERESRA = KREFK)

ENERGTUS -0.299* -0.297* -0.301*
e JEE VR R —0.581%** —0.577*** —0.578%**
HHOR 15.141%** 15.106*** 15.091%**

N 10,297 10,297 10,297

R2 0.256 0.256 0.256

F 153.386 153.420 153.347

FE: ***p<0.001, **p<0.01, *p<0.05, J&3L[.

3.3. MEEEBEE

DR ER R AR R, R MR ZE R SR R ZE, RN 2015 RN 2018 AEIAE AT A
[ 72 UL RN, DA R A 96 1 TLAE S H (CHE) S IR 2, R 70 9 M 12 A 3 HH ) w3 4 NI K S
M. ZERER, DREERMEE DA H NS, CHE40%. CHE25%. CHE20% & ZERT, 4 HE AR K
P T 0.345, 0.351. 0.289 /MHifi(p < 0.001), HBH CHE i BIE K, 52 /5B A B E R
FRE 0.3 fidy, SiRBUONFlE. W& 3.

Table 3. Fixed-effect regression of CHE on depressive symptoms among middle-aged and elderly populations

3. PEFARMEN DA S H 0K FHIE 2 2 =3

AR K
=2 il PR 2 AL 3
CHE40% (B4 = RKE) 0.345%**
CHE25% (B4 = RKE) 0.351%**
CHE20% (B4 = RRE) 0.289***
B 3.420%** 3.446%** 3.413%**
BHRE & 2 2
N 20,594 20,594 20,594
R2 0.779 0.779 0.779
F 27.635 27.967 27.801

VE: IR DI AR TR A, AN 5 RN RSO, R R AR el AR
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34. XX HEEIRER

FEAAR 8] 58 RRE [V R Al B, ASHIF 58 R FH A8 S i THIRSORE B g — A0 Aar 36 rh 22 8 N 9 HE It T A S
SR K2 ) B R 55 B o RS ZH N 2015 4F. 2018 4EF1 2020 4 CHARLS Bl b7 ¥udis, 4l 1l feik
FVRVE iR L LR AE, 20 B ] CHE40%. CHE25%F1 CHE20%{F A& rh 2 45 A s stk T A 5 i i)
Fabro [RINE, 28 SO Ja AR TR 70 14 S ) st 350 o e 1k T 26 32 1 1 1 AR DG SRR K LM SR A7 AE,
i 1 [R] — I 3 5 1 T AR S S AR KT 2 TR AR GO &R

0.535" 0.561""

Figure 2. Bidirectional relationship between CHE40% and depressive symptoms: cross-lagged panel model
2. CHEA0% SHIER/K R E KX FR: RN iwfa ERIEE

<> CED
(&) CED
0 0.058™

0.533" 0.559™

Figure 3. Bidirectional relationship between CHE25% and depressive symptoms: cross-lagged panel model
& 3. CHE25% SHIFR/K FHIME X 7 : XN iHEHEREE

. 0.066"
Ce D <
<

0

0.559™"

CHE20%,,,

Figure 4. Bidirectional relationship between CHE20% and depressive symptoms: cross-lagged panel model

[ 4. CHE20% S4IAR/K PRI E X F: RN HEERRE
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SR, B

F 38 SUH Ja TR AR S (A T8 3, AR T R I 22 41 N 9 eV 1A 3 H S 4R /K P 2 TR A7 AE X7
BhAS IR [ 2 HoR T T CHE40%IK) 234 45 5, CHEA0% AR /K “F-34) 2 Bt — %2 1Y & #H 5% (p < 0.001),
HAHARH I CHEA0%2.[R] F) 1EAH 5 5 -5 AH AT B I HIAI 7K P 2 18] 1) TEAH G O% R SR P AR . ASHIF 72 i
(R I % 8 FH T 4128 3 i R BUARBIL, 2015 4F 1) CHE40%3} 2018 4F FI4MA /K i 2 508 0.025 (p <
0.01), 2018 4] CHE40%%f 2020 4 HIHIAL K P52 %A 0.057 (p < 0.001), FBH MM TAE S XY /G
— I EANAS AP AR L E S s ) —J7 T, 2015 SRR K1 B0 2018 4 1) CHE40%5 M 2 4y 0.103 (p
<0.001), 2018 4E[FHNALKTF-XT 2020 4F (1) CHE40%5£1 7 404 0.040 (p < 0.001), R BHHNARAKFXT 5 —H
(e M tE DA L HAFAE R R . IRk, EME DA SZH S Th AR Z MAAE M K R, &
FEAERH, TERe “RARETT - BIZTECAR” W IEER,  EAZAR) 5C FAE 9 HME I T A SCH I AN [F] B e
TR, WK 3 A 4,

4. ¥1ig

AT 2015~2020 A 1) B i 5 77 22 T A SR AT IS Ve B ER Y B T A AR B, AT o M T
A 5 A N Z A6 R . LIS 10,297 44245 A VR, A4S H 6 28 B 09 o x4 T2 S
KAL) 19.72%, HFEFENMAKTRI 1508 7.42 45, 5 Li S ANEET 2016~2020 FH [E K fEiE
ER A (CFPS) 7 AT 345 AR (Li et al., 2025), $R7~TRE 5 e 9¢ Mt AR SCH R AR B AL THE =K, 75
HRURTE ISR TR -

4.1 REMDETHA R EZEAMBBKERZFIEHERX

T8 I AT R 0 AT S5 AR [ ORI, AR A R IR O I T A S ) A N KT R OE
520 (B = 0.470; B = 0.345), H A RME T 25 RAa#(p < 0.001), X—&5 R 577 AWFFA—E(Wang, Liu, &
Liu, 2023). et B A S Al REE I 22 55 i /7« OB PR R AN 2 S 35 AR A5 22 0y T IR RS I AR 175 2 .
RAMENE AR SCHAE N — R BE 008, FIRe P K E BB B EEA TG TF S, HREBATTIN, Amglk
FERE . CBYEE RIS 46 (2, 2023), (A KU T I DR & R 2% B ) SR B RN SR Sk o ik AR FE BE AR T 10
PR P20 E T AT £ FE RTIARAE IR (Ryu & Fan, 2023) . 52 5 MEME T A= 52 HA S 00 ) 5 RE AR AR R4 5%
JE A AT D 4 2 5, 4k 2 SRR RS AR T HIRR 1 265 1 28 (Sun et al., 2025), X — K IR
TR R 5 0 EPE AR ST TR L BRI O o R IR B SO BT T R G SRR R, R R A
PGSR DA RS S R

4.2. REFANMERKERETURREN DE T

A8 i S TR RS 2 445 SR 7 v 22 4 NIV 7K P 6 i 482 9 e PR T A0 S H R R ARt LA B 25 Tl E A
HAEASF A A [ A T 45 S8 48 (B = 0.103, B2 = 0.040, p < 0.001), 5 [H P ST 575 45 S A4 — F(Hailem-
ichael etal., 2019; Yan etal., 2023). — /7, HPHRIETT HRIIEITCH R IE K. IHCEA & 7 2.0
ST TI, XLEedh R R R R AR 5, SO 2E NG Gl R, AR S 2
Fol AR AR50 (N et O« AR i 25) A R 3 41973 %R (Mousssavi et all., 2007), CL A F 50 & B HIARIE IR
R A 955 43 ) R0 (7] 5 B AR 2% R FH R 28355 S pH 38 AR G (N, Yan, Du, Tian, & Fan, 2023; Zhao et al.,
2021). 7T, AT GEREMAMA AL S IIRERIZ R RE ), B INMRBIRKEMZ TSI HH S
BEHARINR G —VE R, H2Dae2i, S EEZR A, #OOEE TAEMARE, S5
TAERE ) PR 2, M2k N (Adleretal., 2006). Ak, N T ATETFIF L, BEFREAEA
SIS DY, M BInEST M, SRR DA CH 1R A (Matebie et al., 2024) . A & S 4EREH
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K, T

ARV T B OR ARSI, RN SR AL AR S SRR R RS T A DAL D RERR R AR S5, ABH T h 2 4R
N AR B N GHEPE TLAE SCH 5%

4.3 REMDETH 5P EFAMNGBRKEHIREXFR

AW FUEIT A SO JE TR Y, K6 1 O AR S H 5 B NIER KT Z TR WA SR &R, R I
GEAMEVE LA S RS — AR SRR K P AR B 5, AT KTt S5 — A S v AR S A A R T
MVER, TER “BRREET - RIEBUR” BB EEIEER .

— 7, FERIRIT AR EETT SO R ST E R ARAE A 5 75 20O 36T KA TR, Xt R
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