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The impact of physical and cognitive activities on cognitive function

improvement in elderly individuals with low socioeconomic status
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Abstract: Objective To investigate the relationship between physical and cognitive activities and cognitive function in differ-
ent socioeconomic status (SES) populations, providing a basis for interventions targeting cognitive impairment in elderly indi-
viduals of varying SES. Methods Data were sourced from the Hubei Memory and Aging Cohort Study (HMACS), including
physical examinations and cognitive assessments. SES was categorized into low, medium, and high groups based on education
level, occupation, and income. Physical Activity (PA) and Cognitive Leisure Activity (CLA) were standardized through a com-
prehensive scoring system based on the type, duration, and frequency of activities. Chi—square tests or (—tests were used to
analyze group differences, while multivariate logistic regression examined the association between SES and overall cognitive
impairment as well as specific cognitive domains. General linear regression models analyzed the relationship between activity
scores and cognitive function in elderly individuals across different SES groups. Results A total of 8 597 eligible participants
aged =065 years were included in HMACS, with a mean age of 72.2 (+6.0) years, an average education level of 7.9 (+5.2)
years, including 4 735 females (55.1%), 3 008 from rural areas (35.0%), and 2 155 currently unmarried individuals (25.2%).
Among them, 1 553 (18.1%) were classified as low SES, and 2 677 (31.1%) had cognitive impairment. The prevalence of cog-
nitive impairment was 1.88 times (95%CI: 1.62-2.18) higher in the medium SES group and 3.61 times (95%CI: 2.92-4.46)
higher in the low SES group compared to the high SES group. In the medium SES group, PA showed the strongest association
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with memory and attention functions (8=0.06, 95%CI: 0.02-0.11; B=0.08, 95%CI: 0.04-0.12, respectively). In the low SES

group, CLA demonstrated the strongest associations with overall cognitive function, memory, language, attention, and process-
ing speed compared to the high SES group, with respective B values of 0.20 (95%CI: 0.12—0.28) vs. 0.03 (95%CI: 0.01-0.05),
0.15 (95%CI: 0.06-0.24) vs. 0.04 (95%CI: -0.01-0.10), 0.07 (95%CI: —0.03-0.16) vs. 0.02 (95%CI: -0.02-0.07), 0.15 (95%
CI: 0.07-0.24) vs. 0.06 (95%CI: 0.00-0.11), and 0.22 (95%CI: 0.08-0.36) vs. 0.04 (95%CI: —0.02-0.09). Additionally, the

combination of PA and CLA in the low SES group showed the strongest associations with overall cognitive function, memory,

language, attention, and processing speed compared to the high SES group, with 8 values of 0.29 (95%CI: 0.19 to 0.40) vs.
0.04 (95%CI: 0.00 to 0.07), 0.14 (95%CI: 0.02 to 0.26) vs. 0.05 (95%CI: —0.03 to 0.13), 0.11 (95%CI: -0.01 to 0.23) vs.
0.05 (95%CI: -0.01 to 0.11), 0.17 (95%CI: 0.07 to 0.28) vs. 0.09 (95%CI: 0.01 to 0.17), and 0.23 (95%CI: 0.04 to 0.41) vs.

-0.02 (95%CI: —0.09 to 0.05). Conclusion Physical and cognitive activities have a more significant impact on improving cog-

nitive function among elderly individuals with low socioeconomic status. Implementing CLA and combined PA with CLA in

low SES populations shows promising cognitive improvement effects.

Keywords: Socioeconomic status; Physical activity; Cognitive leisure activity; Cognitive function; Community elderly

BEA AR N I BB H AR, & AE AT
AE A IO 1 1 (e B 2 AU iy F 9 A R 2 — 12,
T H X TR S & 5 il (socioeconomic status,
SES) 1A ANAEAR, A A TAE A3 1 i BE R A PR AR, (09
BEY T BRI AN AT PREE 25 DL Sk 2 SRR B
ZAF FER AT, AR RE RS R
WX T4 e AT T A T B i R G

ARG SE N — R T AT AR 259 T 1B, 4R
KA, GAEGENFINZA L AR EE S AU
FAE BRI BRLE TNEUE ST, iy e ig A
PATTIRE ISR, LA Bt 28 B 8 A IR, R, AR5
BN N — PP LR G PR R AL R SR, T REXSIA
DI BER S A B R

SR, EHTR TG SR s 2 5 s 245
NI e Bl A TR I 1 A RO PR, A B
FE i 1d 2018—2024 4F 1] At 2 4F 12 12 BA 51 (Hubei
Memory and Aging Cohort Study, HMACS ) {KFGCH T #1
PR 79 LR RIS ISR T T Bcdl . B AE
PRITIRAEN G sh e v EOR[R] SES AR P i oA 80+ T sk
R, AHEFRERAR T BU7 Z SRR AR A
AR TR T, SESR IR o

1 Xg5F*%

1.1 BrRsr % BEYLME HMACSPEIN T 31 44k
XAIKRIEE 48 0 65 5 UL B BEFE N 5T HERR
TR ARG KRR BRI DL M A A 8
S5 % G A 10 306 A, HEG T SES A&
SRV IR RIS SAH OGS R AR e A A
8597 N. ARHIFE C AR IUBHE Kop BE2AAS B ZE B 4
L (201845) , 2 5E B AIE R E 1.

1.2 BFRI &

1.2 —BIGOUEA  — RN E G S A 2y
FECHER AR R b K2 BOF RS ) AR O =X
(WA A A E 5 30 B IR IR B 55 ) A 32 (fik

TE USSR K G ZR B U A0 ) M 2 g I s B AR
i O )

1.2.2 SESPHl RAIFAEMZAEHER ., hEY
HROD P39 R W A S A AT AL 2 22 55 VP03, IE S0
Ak 36 S5 R P o A TR AL, BEJE ] = ok
Wi T =2, i o I SES.

1.2.3 KRB IEshe X PERE R F 15 3) (physical
activity ) 248 F 31 SN DR F B A v e
H AT TAERITT R A DCIE 3, B2 T2 A& 1
SAPIER ONREIE 2 0/ JH,3 ~ 6 U/ JA B R (I []
(0.5 h/d, 1 h/d,2 h/d) 5 JBE (I3 BE iz 2l , v ok JiE s
g, meR Iz 8 ) E T IRE TG S (OB x ] x
5 ) 5 B 1R IR 301 (cognitive leisure activity, CLA )
e A5 LA R R 9 75 sk AT B AR 2RI RE ) &
JEANSETHIE Bl WA S pg AR OB 2 9k / A
3~6 W/ L ER) ECNT 1Thid, 1 ~3h/d, KT
3h/d) DBk i, B4 B R, B 4
MORE LT CLA B934 (IR x ) x 7530 A& 16
) +CLA 1450 MK T G 37535300 CLA 15855, R A+
Gy BNE AR 5 BT AR LA 3

1.24 G SRI—RIIM SO HRET &5
HEBNAMYaE, A5 51 H MoCA-B (Montreal
cognitive assessment—Basic ) TR PR AR A 0 T
fE , A8 LR T o 1) 7 27 > T 56 (auditory verbal learning
test, AVLT) HITIFAGICICTIRE ;1 i 44 I 55
(Boston naming test, BNT) FliE 5 3 1 14l (verbal
fluency test, VFT)PEAGIE 5 Dfg s 07 B 49 (digit
span test, DST) H F ¥ iR S, % LR (trail
making test A, TMT—A) T PRSI T, 24 [F—IA
HMIRES K Z VRN T B A A48, BT A
NP3 AT IR0 A K s AT Rl . )
BEFEAFIZ T . 2% Petersen RC 1R 1ETT 454 ¢2018
A b [E R AR RH2A 16 FE )X DRI Rt [ 23



P TRT BE2F 2024 4E55 51 4255 21 ] Modern Preventive Medicine, 2024, Vol. 51, NO. 21

- 3919 -

TAHN ) BEFE A (mild cognitive impairment, MCI)Fl1 i 22 |
HEATHFIENT, MCLIZWEE R (1) R BUE # i
AICICHiE ;s (2) FRMEE B IE S AN F
(<1.08D); (3) HH IR RE I IEH 5 (4) RIBFNHIR Y
LR, FIRIZMIE (1) HIREE S A
I 5 (2) AR FNHCH B IS A ™ AR
F(<1.58D); (3) HHEIGRE /) i s (4) A RERLHE
O IREORS MBS R

1.3 %itadr N SPSS 26.0 FAFiE T 5T,
IERD AR TERER I (x 2 5) 2w s THECRORER
(n(%) 3R 2 KaBFN ¢ K5 LA ] 25 5, Z2 3R
logistic [A1 U543 H7 SES 5 G F 43 TA HUEHE 3 1Y ¢
B, AR AE D : O=TC AN I D BERE A%, 1= 544
INHIDRERR AT ; 0=TCICIZ I RERL T , 1= 1L 12 D Re st
=0 I E 1= 1 DR E  0=T0 T
EPE =R TR E 0=TCh T R F 1=

AT E#E . — Mg AR S AR [H] SES
ZH ARG X B 1 AN I TR B el A o Kk
THE R RS 56; =0.05

2 & R

21 EAEMFARSFIE AWFRYA HMACS 8 597
% =65 ZMEHS5H , FHFER(722£6.0)% ,F
YIZHE (7.9 £52)5, 0Pk 4 735(55.1% ) N, Rk
3 008(35.0% ) A\, Ik SES 41 1 553(18.1%) A, * SES
2H 4 604(53.6% ) N , i SES 2H 2 440(28.4% ) A\, N Al
DIRERERT 2 677 31.1%) N\ bk milk ARk MREE .
H T TCHECAE R4S P ) TG Sl ik  TE e R D)
Uf e R TCIRE BB O TG s R L B R
G R I I AR ARG SES ¥ 5%
B TN T B AR 1Y) BB R (P<<0.05) , I A R
MR TIAFI D REREAG A B . ILER 1.

F1 SHFEEAFHE (n(%), (x£5)]

Table 1 Basic characteristics of the participants [n(%),(xx5)]

A i Z5¥%(n=8597) INAIHBERERE(n=2 677) AENHIZHREREAT (n=5 920) Al Py
PEAICH) 3 862 (44.92) 1 005 (26.02) 2857 (73.98) 85.590 <0.001
AR (%) 72.24 + 6.00 74.76 + 6.42 71.10 +5.43 742.876 <0.001
AR ()

65 ~ 69 3379 (39.30) 626 (18.53) 2753 (81.47) 666.576 <0.001

70 ~ 74 2558 (29.75) 777 (30.38) 1781 (69.62)

75 ~79 1 464 (17.03) 604 (41.26) 860 (58.74)

=80 1196 (13.91) 670 (56.02) 526 (43.98)
SR AR L (kT ) 5589 (65.01) 1192 (21.33) 4397 (78.67) 717.080 <0.001
ZHHFRAE) 7.89 +5.23 4.87+5.14 9.26 +4.67 39.085 <0.001
TS WRAR AL CF e ) 6386 (74.77) 1627 (25.48) 4759 (74.52) 377.455 <0.001
P

1| 1406 (17.74) 499 (35.49) 907 (64.51) 24453 <0.001

ok 3270 (41.27) 976 (29.85) 2294 (70.15)

HhIa] 3248 (40.99) 919 (28.29) 2329 (71.71)
{EEE S A AR (FE) 4141 (48.80) 1336 (32.26) 2 805 (67.74) 4.126 0.042
RAEBIIA ()

o 1892 (22.44) 965 (51.00) 927 (49.00) 606.137 <0.001

1~2 1448 (17.17) 545 (37.64) 903 (62.36)

3~5 2450 (29.05) 623 (25.43) 1827 (74.57)

=6 2643 (31.34) 493 (18.65) 2150 (81.35)
WA () 2359 (2359) 598 (25.35) 1761 (74.65) 50.338 <0.001
M () 2348 (27.37) 732 (31.18) 1616 (68.82) 0.004 0.948
E B ) 6 198 (72.09) 1583 (25.54) 4615 (74.46) 324.639 <0.001
BRI (G) 4757 (55.33) 911 (19.15) 3 846 (80.85) 713.788 <0.001
L () 5526 (64.32) 1817 (32.88) 3709 (67.12) 22351 <0.001
Wb () 1508 (17.62) 492 (32.63) 1016 (67.37) 2217 0.137
[S1ILEE 2128 (24.85) 538 (25.28) 1590 (74.72) 44.207 <0.001
SEE O () 1453 (16.99) 494 (34.00) 959 (66.00) 7.051 0.008
0 LA (S ) 1755 (20.51) 625 (35.61) 1130 (64.39) 21.656 <0.001
ARG 463 (5.61) 224 (48.38) 239 (51.62) 69.344 <0.001
SR () 3421 (44.60) 1 180 (34.49) 2241 (65.51) 15.346 <0.001
FI-SES

i 1553 (18.06) 930 (59.88) 623 (40.12) 899.044 <0.001

Hh 4604 (53.55) 1382 (30.02) 3222 (69.98) <0.001

=1 2 440 (28.38) 365 (14.96) 2075 (85.04) <0.001
Z- K E1E3) 0+ 1.00 -0.30 = 0.83 0.13=1.04 20.416 <0.001
7-CLA 0+1.00 -0.33+0.85 0.15+1.03 22.366 <0.001
Z-(RH 8 +CLA) 0+0.78 -0.03 £0.77 0.01 +0.78 4229 0.040
7 HEAk 0=+1.00 -0.03 + 1.01 0.01 =0.99 3.733 0.053
Z- itz 0+1.00 -0.78 +0.78 0.27 +0.93 33.610 <0.001
7- 155 0+1.00 -0.71 +0.80 0.27 +0.94 41.090 <0.001
Z- ¥ BT 0+0.89 —0.64 +0.73 0.26 +0.82 33.689 <0.001
Z- T ¢ 0+1.00 —0.79 + 0.98 0.20 + 0.90 25.565 <0.001

T 2 B EAR T D2 BT A 10 SR B 1 4



+ 3920 -

PR EE 2% 2024 4555 51 445 21 1 Modern Preventive Medicine, 2024, Vol. 51, NO. 21

2.2 SES Hikfewpfe st w iy KA ZE logistic
ST N AR SES 4124 N 5 SES AR LL, i
INFN RS S3 ) J2: 1.88 45501 3.61 7%, iCICIRER FE 4
& 1.24 f5H1 1.49 £, 18T UIRe Pl F 2 2.54 f5 M
3.29 £ TE T REPA T T 1.86 fi5FN 2.26 %, fin T B
WA 1.42 580 2.25 fi5. W 2.

23 RF) SES ABEWIRTE E3h CLA ZIARF E 5
+CLA 5iA4nghfe ey £ B0 AR — ek
PERERLS M &30, SES KT 1% 3h S5icie fE =
TIRE IR MR, 4350 B=0.06 .,8=0.08; Ik SES ZH
CLA 5K 012 8T B ReAn T8 B i ¢
Ptk feom, ML SES 41435120 :8=0.20 vs. 5=0.03,
B=0.15 vs. B=0.04,8=0.07 vs. B=0.02,8=0.15 vs. B=
0.06, B=0.22 vs. B= 0.04; [0} ik SES 4 1A F 1% 3h
+CLA 534K G012 BT EETIRE AN T8 B Gk
PEAEAR SES 2 e, A H i SES 2153514 :8=0.29 vs.

B=0.04,5=0.14 vs. p=0.05,8=0.11 vs. B=0.05,8=0.17
vs. $=0.09,8=0.23 vs. f=—0.02, .3 3,

&2 A SES AIALKEAFE AT RE AR HAL
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Table 3 Linear association of PA, CLA, and PA+CLA with cognitive function in different SES populations
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