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Abstract: Background In recent years, the phenomenon of seasonal relocation for elderly care has become increasingly
common, more and more elderly people from northern China spend the winter in warmer southern regions. However, research on the
nutritional and immune status of migratory elderly based on seasonal migration is relatively rare. Objective To prospectively
observe the impact of short-term seasonal migration on the body composition, inflammatory cytokines, frailty scores and risk of
muscle attenuation in northern migratory elderly. Methods A within-subject pre-post study was conducted among northern
migratory elderly, with assessments performed at both arrival (baseline) and departure (endpoint) from the island. Measurements
included body composition, blood biochemistry and inflammatory indicators, grip strength, calf circumference, and 6-meter gait
speed, along with frailty and sarcopenia risk evaluations. Results A total of 53 elderly migratory birds were included, including 21

s BEA - 2025-11-15

EETIR : WA HARFFEA R R H (822MS196)

F—1EE : K, Bit, EIREI, Email: 740274795@qq.com
BEEE : K, A, EEEI, Email: aging_930@163.com



76 A E B4R Acad J Chin PLA Med Sch  Jan 2026, 47 (1) https://xuebao.301hospital.com.cn

males and 32 females, with an average age of (69.2+5.8) years. Compared with the baseline data, the body composition of the
participants after migration was significantly improved, changes in male body composition were manifested in increase in fat free
mass (FFM), muscle mass (MM), and skeletal muscle (SM), and the differences were statistically significant (P<<0.05); changes in
female body composition were manifested in decrease in body fat percentage (FP), subcutaneous fat weight, and visceral fat area
(VFA), and the differences were statistically significant (P<<0.05). Interleukin-2 (IL-2) and tumor necrosis factor-alpha (TNF-a)
decreased, while IL-4 and IL-10 increased with statistically significant differences (P<<0.001). Linear regression analysis showed
that after controlling age, gender, years of migratory life, and baseline levels of IL-2, IL-4, and IL-10, migratory life were
independently associated with decrease in pro-inflammatory factors (IL-2) and increase in anti-inflammatory factors (IL-4, IL-10).
After controlling for age, years of migratory life, and baseline levels of body composition-related indicators, migratory life was
independently associated with increases in FFM, MM, and SM in males and decreases in VFA in femalesnutrition. Conclusion
Migrating to a warm environment can significantly improve the body composition of migratory elderly and induce a change in the

inflammatory state in the body towards an anti-inflammatory direction.

Keywords: migrant elder; body composition; inflammation; muscle attenuation; nutrition
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Tab.1 General information about migratory elderly
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BB, %) AWATT, (1, %)]

o 15(28.3) <3000 2(3.8)

BT 12(22.6) 3001 ~ 5000 13(24.5)

dbnt 11(20.8) >5000 38(71.7)
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Tab.2 Changes in body composition indicators before and after migration (male)

Bt Al m=21) BB (n=21) PVAI Pl Cohen's d
IR /(kg,x + 5) 73.5+12.6 72.4+13.0 2.015 0.058 0.440
RIS /% , MIOR)] 24.0(20.8 ~27.1) 24.1(20.9 ~ 27.6) 105.500 1.000 0.157
RAE Wit /(kg & + 5) 17.7+6.5 17.8+6.4 -0.317 0.755 0.069
FIEIRE/ kg, MUOR)] 53.8(48.0~63.5) 54.2(48.8~63.9) 154.500 0.018 0.472
Bk 53t kg , M(IOR)] 38.7(35.1~46.0) 39.0(34.6~45.7) 153.000 0.021 0.470
UL/ (kg , MIOR)] 49.5(44.4~58.2) 49.9(45.1~59.0) 167.500 0.021 0.463
B (kg m 25 + 5) 24.5+3.1 24.1+3.4 2.138 0.045 0.467
FHBL/(Q, % = 5) 411.8+48.0 423.2+453 -2.109 0.048 0.460
AN/ kg, MUIOR)] 23.0(21.2~27.3) 22.9(20.8~27.0) 158.000 0.012 0.509
N4/ kg , MUIOR)] 15.7(14.1~18.5) 15.8(13.8~18.5) 99.000 0.114 0.400
TEIMPEEU(x £ 5) 0.4+0.0 0.4+0.0 -0.868 0.396 0.189
A5/ [kg, MUIOR)] 10.8(10.0~12.8) 10.9(9.8~12.5) 138.500 0.021 0.441
PR I TE 12/ (kg , MUIOR)] 2.4(2.0~3.2) 2.3(1.8~3.4) 102.500 0.940 0.121
R IR/ (kg, % + 5) 14.9£5.2 15.0£5.1 -0.258 0.799 0.056
PRUBE NS 10 0 Y [em? , MUIQR)] 122.0(112.0~152.0) 124.0(112.0~157.0) 78.000 0.506 0.300
AL/, MUIQR)] 7.8(7.7~7.9) 7.8(7.7~7.9) 98.500 0.117 0.368
BB kg, MUIOR)] 29.7(26.6~34.9) 29.9(27.0~35.4) 166.000 0.024 0.463
DU B ILE B (kg m? % = 5) 8.740.9 8.5+0.8 2.014 0.058 0.440
F3 TETIRERSERZH(ZE)
Tab.3 Changes in body composition indicators before and after migration (female)
Eistn A (m=32) B (n=32) P VAI P Cohen's d
K /(kg.x + 5) 59.9+7.5 59.6+7.0 0.491 0.627 0.087
TRIE T /[% , MUIOR)] 31.8(29.8~34.6) 31.4(29.4~33.4) 353.000 0.014 0.096
RAE Wit /(kg & + 5) 19.1+4.8 18.8+4.1 0.811 0.424 0.143
FIEIRE/ kg, MUIQR)] 41.6(39.7~42.3) 41.0(39.2~43.4) 319.500 0.304 0.004
Bk &t ke, MUOR)] 29.9(28.6~30.4) 29.5(28.2~31.2) 319.000 0.308 0.002
UL/ [kg, M(IOR)] 38.1(36.4~38.8) 37.5(36.0~39.6) 267.500 0.478 0.018
BT 55U (kg m? % + 5) 23.6+3.1 23.442.8 0.786 0.438 0.139
FHHT/(Q,% £ 5) 489.142.0 486.9+46.0 0.417 0.679 0.074
N/ kg, MIOR)] 17.6(16.7~18.0) 17.2(16.7~18.3) 315.000 0.091 0.024
A4/ kg, MUIOR)] 12.3(11.6~12.5) 12.2(11.6~12.8) 208.000 0.918 0.041
TR £ 5) 0.4+0.0 0.4+0.0 -0.873 0.389 0.154
E A5/ kg, M(IOR))] 8.1(7.8~8.4) 8.1(7.8~8.5) 204.000 0.991 0.083
IR (kg & + 5) 2.4+40.8 2.3+0.8 1.405 0.170 0.248
Bz T g (ke , MIOR)] 17.3(15.2~18.8) 16.7(15.3~18.0) 395.500 0.004 0.126
PRUBE A 107 0 Y [em? , MUIQR)] 79.5(69.0~103.0) 75.5(60.5~94.5) 400.000 <0.001 0.711
AHDLF/( % £ 5) 7.4+0.2 7.4+0.2 -0.349 0.730 0.062
BB kg, MUIOR)] 22.8(21.9~23.4) 22.5(21.6~23.7) 300.500 0.165 0.291
PR AT LS B/ (kg % + 5) 7.4+£0.6 7.4+0.5 -0.327 0.746 0.058

XHAEH T S AR FR Gt R AR 1Y
Ao, mWLEwAEEE, B mEET A
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LA NN SR =] i N o 1 T
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F4 THEFTRIEMN. ENXIERRXEMREFEZWL
Tab.4 Changes in blood routine, biochemical indicators and inflammatory cytokines before and after migration
eIt AL (n=53) % 15(n=53) P VAL PAH Cohen's d
FIARREHEUL!, <107, MIOR)] 5.1(43~6.1) 5.1(43~6.4) 0.015 0.902 0.140
LTHTEU(L, x10'2 % + 5) 4.4+0.4 4.5+0.4 1.080 0.301 0.368
MLEH (gL % +5) 138.2+12.1 139.8+12.1 0.425 0.516 0.211
LTI LLAY(%, % + 5) 41.943.9 433+4.0 3.626 0.060 0.638
MMV, x10%, % = 5) 212.0+49.7 223.7+50.4 1.441 0.233 0.445
WS AR/ L, x10°, MUIOR)] 1.7(1.4~2.2) 1.6(1.3 ~1.9) 0.959 0.327 0.144
TR /L, < 10°, MIOR)] 2.8(2.4~3.8) 3.0(2.4~3.8) 0.198 0.656 0.081
MEH/g L, MUIQR)] 68.0(63.8 ~ 72.8) 72.5(69.6 ~ 74.5) 13.363 <0.001 0.668
FEM/[g L, MUIOR)] 42.3(40.5 ~ 43.5) 43.7(42.7 ~45.1) 10.738 0.001 0.590
L C YR/ [mg L, MUIOR)] 1.1(0.7 ~ 2.0) 0.9(0.6, 1.9) 1.022 0.312 0.107
B E/U-L, MUIOR)) 20.0(18.0 ~ 27.0) 22.0(17.0 ~ 25.0) 0.035 0.852 0.102
BNFAE/U-L" , MIOR)] 21.0(15.0 ~ 27.0) 21.0(16.0 ~ 27.0) 0.038 0.845 0.090
AMA 3Lk + 5) 1.2+0.2 1.2+0.2 0.779 0.379 0.251
*MA4/[g L, MUIOR)] 0.3(0.3 ~0.3) 0.3(0.3 ~0.4) 0.164 0.685 0.047
= H I/ [mmol- L, MUIOR)] 12009~ 1.7) 1.3(0.9~1.7) 0.479 0.489 0.125
JIE [/ (mmol L, % + 5) 4.6+1.1 4.7+1.1 0.216 0.643 0.104
TR NS K F AL EE/ (mmol L% + 5) 1.30.3 1.4+0.3 0.371 0.544 0.216
BB NS 2R I B/ (mmol L% + 5) 3.0£1.0 3.1%1.1 0.595 0.442 0.202
JULEF/[umol L™, M(IQR)] 66.0(57.0 ~ 81.0) 70.0(57.0 ~ 77.0) 0.125 0.723 0.226
BRI/ [umol- L™, M(IQR)] 315.0(260.0 ~ 354.0) 303.0(265.0 ~ 368.0) 0.121 0.728 0.123
JRZ/[mmol L', M(IOR)] 5.4(45~6.1) 5.1(4.4~6.0) 0.365 0.546 0.031
IL-2/[pg-ml™", M(IQR)] L1(1.1~1.1) L1(1.1~1.1) 49.039 <0.001 0.301
IL-4/[pg'mI"", M(IOR)] 1.6(1.6 ~ 1.6) 2.5(25~2.5) 22236 <0.001 0.554
IL-6/[pg-ml”", M(IQR)] 12(12~12) 0.9(0.9 ~3.9) 2.466 0.116 0.338
IL-10/[pg'ml™, M(IOR)] 0.2(0.2~0.2) 0.5(0.5~1.2) 56.319 <0.001 0.655
TNF-o/[pg'ml™", M(IOR)] 0.7(0.7 ~ 0.7) 0.4(0.4~0.7) 12.922 <0.001 0.153

x5 THAENMARBMREREETN

Tab.5 Changes in muscle attenuation and frailty phenotypes before and after migration

e A (n=53) BB m=53) PRl VAL P{H
4 H iz ghita)/[h-d”, MUIOR)] 1.0(1.0 ~ 2.0) 1.0(1.0 ~ 2.0) 0.139 0.709
6 KA /[m-s™, M(IQR)] 0.8(0.7 ~0.8) 0.8(0.7 ~ 0.9) 1.406 0.236
12 J1/[kg, MIQR)] 25.2(20.5 ~ 34.4) 25.2(19.4 ~33.8) 0.368 0.544
JNEE R/ (em , % + 5) 34.1£2.9 34.6+2.7 0.926 0.338
DU R LSS (kg m™ , MUIOR)] 7.7(7.3 ~8.4) 7.7(7.2~8.2) 857.000 0.212
Fried /3 [M(IOR)] 2.0(0.0 ~ 2.0) 2.0(0.0 ~ 2.0) 0.564 0.453
Fried 2153 28/(11, %) 1.003 0.606
B335 20(37.7) 25(47.2)
TR 22(41.5) 18(34.0)
G 11(20.8) 10(18.9)

RHETF-(IL-4. IL-10) 8T+ m . LRI H T,
FEE T AR O RS RS AR TR ARRR LA IL-2 L IL-
4, IL-10 IR Fs, EMAERN SIRRRFIL-2)/
. RHT-(L-4., IL-10)FFEph~r el fedihl
TAFWY 5 S A TR AR R LA S AR o A S bR 2R
KEE, AN S BEFFM. MM, SM 3 ini

SRR DL B Ak VEA BRSO IG . AR R LS
FIFFAENUDAER) 5™ BN, (HAL T 3255 Hi
MR “esy” Ay A—E . X
AN FRATT IR DR 2R 728 A X 28 AR A B ORI 5 0 £
SR TERSL 2R
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Tab. 6 Changes in nutritional status before and after migration

®8 EHSLKMEEPSHT(EMNE)

Tab. 8 Body composition linear regression analysis (male)

2

Szt ARy(n=53)  BEE(0=53) é{/éi/ P bR BIE 95% CI  SE{# Zag P
MNA-SF 43/ [M(IQOR)] 14.0(13.0~14.0) 13.0(13.0~14.0) 0.407 0.524 LgikE
MNA-SF 73 25/(141, %) 0.153 0.696 IEEAT 1.148  0.074~2221 0.530 2.166  0.037
BRI 4(7.6) 3(5.7) AFRE 0.035 -0.073~0.143 0.053 0.655  0.517
IEH BRI 49(92.5) 50(94.3) AR -0.081 -0.300~0.139  0.108 -0.744  0.462

®7 RERTFEELIEFSHT

Tab.7 Inflammatory cytokines linear regression analysis

Wald

eIy BIE 95%CI  SEfH P
!
FIAZ 2
PG -0.386 -0.642 ~-0.129 0.129 -2.980  0.004
A 0.001 -0.022~0.023 0.011 0.044  0.965
P51 -0.041 -0.316~0.234 0.139 -0.294  0.769
i B A= 3 AR 0.003 -0.045~0.051 0.024 0.125  0.901
FAZE 2(A ) 0.505 0.394~0.616 0.056 9.020 <0.001
IR 4
LR 0.790 0.437~1.143 0.178 4.439 <0.001
AEi 0.023 -0.008 ~0.054 0.016 1.454 0.149
PE5 0.085 -0.287 ~0.457 0.187 0.454  0.651
i B A TR AR -0.034 -0.097 ~0.029 0.032 -1.080  0.283
HAFE 4N E) 0.541 0.350~0.732 0.096 5.617 <0.001
FIAE 10
EPEA 0.795 0.477 ~1.113 0.160 4.960 <0.001
Ga 0.023 -0.005~0.051 0.014 1.607 0.111
P51 0.098 -0.233 ~0.430 0.167 0.589  0.557
i 12 AR TRAF R 0.004 -0.053 ~0.061 0.029 0.133  0.895
/2 10(A ) 0.252 -0.236~0.739 0.246 1.024 0.308
MEIRFEH F o
PN 0.149 -0.109 ~0.407 0.130 1.146  0.255
AEY -0.007 -0.030~0.015 0.011 -0.649  0.518
PESI -0.032 -0.303 ~0.239 0.137 -0.237  0.813
i B A YR AR 0.016 -0.030~0.062 0.023 0.701  0.485

IEIRIEIN T a(AR)) 2.720 1.594 ~3.846 0.568 4.793 <0.001

FHREE(AR) 0948
LA

PG 1.086 0.056~2.115 0.508 2.137  0.039
AFR 0.032 -0.071~0.136 0.051 0.635  0.530
S AIRAERR  -0.074  -0.285~0.136  0.104 -0.714  0.480
WLUARE(AS) 0940  0.864~1.016 0.038 25.064 <0.001
AL

AT 0.643  0.033~1.252 0301 2137  0.039
A 0.018 -0.043~0.079 0.030 0.594  0.556
TS A TRAERR  -0.043  -0.168 ~0.082 0.061 -0.699  0.489
HHIAE) 0940 0.865~1.015 0.037 25418 <0.001

0.876 ~1.021 0.036 26.525 <0.001

R9 EHSEEEEPS (XN

Tab.9 Body composition linear regression analysis

BT BT AN S R ORI, &
SRR A BT SR A D7 1M, Chen 25 5%
FEH, v B 2 R AR RO LA A A g B
FHSEA TG i . Shariff oY FEUEIF AT
SR, BRI “HET A FEEMERNREE BT
i 14 4 R FL el FH B R R 55 A, DO
GMNEF ST S NI BERT G AR ERE bR sh S A Ak
FIBFFE 3R A0 UL o ZEIR S I o R, R I
i 5 N\ TR W T 8 A SR AR A iR, fE— R
b AT BRI 3% TNF-o 1 MDA (/K. X —%

(female)

Wald
EC I BEH 9s%cCl  SEf Pt

pa:!

NI g

AR -0.281 -1.260 ~ 0.697 0.489 -0.575  0.567
IS 0.015 -0.068 ~0.098 0.041 0371 0.712
i3 5 2B TR AR -0.024 -0.194 ~0.145 0.085 -0.289  0.773

ENIEESON) 0.846 0.749 ~0.943 0.049 17.411 <0.001
Je T R

AT -0.278 -1.024 ~ 0.468 0.373 -0.746  0.459
A 0.011 -0.052~0.074 0.032 0.345 0.731
i3 5 A T AR -0.034 -0.162 ~0.094 0.064 -0.532  0.596

KRR ERE(AL) 0.857 0.760 ~0.955 0.049 17.528 <0.001
PN B i A

EREATE -6.531 -9.796 ~ -3.266 1.632 -4.003 <0.001
AL -0.124 -0.404 ~0.157 0.140 -0.883  0.381
it 5 1 TER AR RR 0.230 -0.332~0.792 0.281 0.820 0.416

PIERI A (A L) 0.982 0.934 ~1.030 0.024 41.213 <0.001

PR, IIEWRALTT B M = WA Z= T PRI A%
A ZER R . BB = M s e 8] —E
JEMRE, BN RN —MAR WG T,
ARG T 5 REERR BB PR AR
RAYEFEZARHUAAE QIR B B b BRI
9, 18 TE R GENER A R RDIR S FEAT RS A B
GUOT G 5 I ER B d 48 ) SEAE 20 L PR
TS, FEAMFEIL-1B. IL-6 fl TNF-o 555",
e e RAPLRICTH R BT E, OB, ZF
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AR DK, 4E4E R D ATl TNF-o F1IL-6
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L H AT
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