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SO HE AR R H H -

LT A Yy R FHA TR A B8 DU 43 b X A 22 48 AR
BRI REIE 53 B
TEEARLT SN VIS S E NS SIS AN R

LIUIR AR R Bl R E SR, 1)1 1R 6100415
2.WUIRAFAETG N IE T 2B AP ER DU R Be B 57 S R dh A4 &

TEE BB BTN X AR AR B IR 0 A R BB SR iR ARBIFSEE AR 2020—2021 4P )1 45 4
AT AT s SR B DX RN DX 2 5 ¢ DU 1 R 2 AR T B Bt 1 98 ATEBA S " 1) 45 ~ 79 20 NBEAE M AIFFE 0T 4 o i it A 4y v B
PO B A RSy, AW AT E B B R B RAE L ST IEAEBUIR . ZE R ARWAR DSR40 4n P Bk BG F7 T B AR i 2%
(body fat percentage, BFP)45 544 5 1EAROCOC &R HA MW i T ¥ (P $<0.001), DL AR CHE bRl K AR AR -
WU BB S AR S U DE O R H B M R Tt (P #4<0.001) . #2258 BMI H 5 3 Vb F AT R 500 R 44.32%
H1 13.05% , AR FIARRER 53318 39.45%F1 12.84%. FilE BFP J5E 53 PERE T FIAE SRS 16.50%H1 70.95% , Z
EFFLIEZR A 3R 20.87%F1 63% ., T AE AHFIRPENEEBIRER R 17.29% . N 7 BHLAIRR I 4380, L R A
(SO PR BRI LA 53 T B R 25.06% , Lot 20.819% , BIAREAEI KM . &8 DO IX
AENPRRR IS 5 it 5 . AR TELR G BMLARRR AL AS {6 =3B A R 48 ANERE) Az, 1 I S 30 R B T3
K BIRALSY s AR 250 B BT AR A
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Analysis of body composition characteristics of middle—aged and elderly
people in some areas of Sichuan based on bioelectrical impedance
technology

PU Fang—fang’, HE Rui, LIAO Xin—yi, LI Jing—jing, XU Miao, SHI Lei, LTU Yuan, HU Wen
"Department of Clinical Nutrition, West China Hospital, Sichuan University, Chengdu, Sichuan 610041, China
Abstract: Objective To explore the distribution characteristics of body composition and the current nutritional status of
middle —aged and elderly people in some areas of Sichuan. Methods In this study, people aged 45 to 79 years who
participated in the “Natural Population Cohort of West China Hospital, Sichuan University” in Mianzhu city, Longquanyi
District and Pixian District of Chengdu city, Sichuan Province from 2020 to 2021 were selected as the research subjects. The
body composition was detected by bioelectrical impedance method, and the body composition characteristics and the current
situation of overweight and obesity in this population were analyzed. Results Fat-related indicators such as visceral fat area
and body fat percentage (BFP) were positively correlated with age, and the values in women were significantly higher than
those in men (all P < 0.001). Muscle-related indicators such as fat—free mass and skeletal muscle mass index was negatively
correlated with age, and the values in men were higher than those in women (all P < 0.001). According to BMI, the
overweight and obesity rates in men were 44.32% and 13.05% respectively; the overweight and obesity rates in women were
39.45% and 12.84% respectively. According to BFP, the overweight and obesity rates in men were 16.50% and 70.95%
respectively; the overweight and obesity rates in women were 20.87% and 63% respectively. The prevalence of hidden obesity
in middle—aged and elderly people was 17.29%. A total of 7 muscle—fat types were detected in the population. Among them,
the type of overweight and/or excessive body fat combined with sarcopenia accounted for 25.06% in men and 20.81% in
women, and both increased with age. Conclusion The proportion of body—fat—type obesity in middle—aged and elderly people
in some areas of Sichuan is too high. In the future, it is necessary to comprehensively consider the three aspects of BMI, body

fat and muscle changes to identify the occurrence of obesity in middle —aged and elderly people, so as to achieve early
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prevention.
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e A H o, B NS
7,60 % B DL BT Rk 18.7% 0, B A 22
Tr & AR 7 Xt , N1 BRI RN RS
Frid Fel v A, F I AR A s R A 50,79,
LI 55 Z2 B P P B DIAH G , A SN Hh 22 AR
R E AN S T AR [

g N IN e =TT 4 S D e
TKA Py S5 54 b R o3 55 e S L], ml TR AL
BT BRI, SRR &Rk,
AR | T T B A I A T 0 A
XSS A0 R K R AR AR B AR AL O LA
A BE T, LEYHL B4 (bioelectrical impedance
analysis, BIA )J& T AF A BT 2410 BRI e AR, L
A ICHRS EHE R REEILR, T T8 R
K Z M8 PEBR T AT, ANT5E Bl BIA 0K
RSN O 118 ¥ M X P S A T IR B AR Fl o R TR AGEI
FELEIC LR AT FRARDLPIAN , LU iz X R R
HBAE ARE A I T IR R 2

1 X&57H%

1.1 BFxb % WX GOk A 2020—2021 4 U )1
REAEPGEEBE F AR ANTERAS " 4R P e S e DR
HX IR NHE . HAFRE: (1) 4l 45 ~79 %
(2) b A1 AE K LA 5 (3) B FE R 4. HERR
B : (D TCEMASIATE s (RN A &8 GRS O
NESZHR4 5 (3) ARNIEZER . AWFIE C kA IR
RV BEBE AR Wy R 2 A PR A7 2 D st (AL
2021 4EH 752 %),

1.2 FEane RREFERET, BEIFFERE
AW, R B R T B R ARG S . &
e ) A JEOK RSB E 0.1 em.

1.3 ARmS S RHAET BIA BRI AR
AL InBody 770 (InBody Co., Ltd., & [F )l & B &
WGy RRAEBLREST AR SE U F 4
JEP i B H 7 SRR ST TS R ER AR AL , XL
FARA T RARAT, B FEIF ST 15094,
PRI IO AR 5 22 4530 i LA
AR R =N S R=IUREX N s QRO AT NN
T 45 %X (body mass index, BMI) A5 i i . B2 T BE i &
., NIEARN AL (visceral fat area, VFA) . KJEE
(body fat percentage, BFP) . KA LA & 85 11 i
o 5B LT B 8 B (skeletal muscle mass index,
SMI) FERE iR (hasal metabolic rate, BMR) Jig i &
FFE 5 (fat mass index, FMI) F1 25 B4 F 5 % (fat free

mass index, FFMI)%%
1.4 ARKAFER S HE /R (1)BMI 3% #%
T [ i R B R T RN, R 24.0 kg/m? <
BMI <28.0 kg/m?, HEJEH BMI=28.0 kg/m?; (2)BFP
BTN M 21% <KIEH<25%, Lotk 31% <1k
NE <35%; NERERBEMERIE SR =25%, LRI
=359,

BatEAE B - 55 BMI<<24 ke/m® HAKRS 7 /0 1L =
25% , M BMI<24 kg/m® BAKRE (73 1 =35%.

WAL 55 SMI<7.0 kg/m?, Zr SMI<5.7 kg/m™™,,

WLRI AR 7 53 284 ARl A B SRR BMI I
BFP 38 1E# A i SMIAKFIE W brifEG R “ 5
W7, B BMI=24 kg/m*; % BFP>20%, % BFP>30%;
J SMI<7.0 kg/m?, & SMI<5.7 kg/m®, Zi4r 3 M8
B, PR TR 3 8 Fiar 8, 43l Ry 1 AR ft
T / e 55780 GER AR RR (R / i 55 7Y R A R f B
R/ S5 IR AR RS R / S5,
1.5 %it® ik K SPSS 26.0 BT EIE T . E
TERORER (X80 + 22 ) 2o R HLER ¢ K
ETETERER R /MR R, AL BCR 2 K
55, R Pearson AHIE A M2 AR08 S5 AR B 43 P8 bt
A ENE T, R Kendall tau_b % BMI B EAE
JHEFN BFP HE HEIE A T ARG 5 . K30 /K HE =0.05,

2 &5 R

21 REVAER P EFAGRR RRAAE AG
FEILGIA 18 450 ZHFFext4e, Hoh B4 6 025 A, F
YIRS (60.76 £8.72) %, Lotk 12 425 N, V¥4
(57.93 £8.19)% . BYEHm fAHE BMI LA &E
it JoMLER . RARIRE . A NLE FEMI.SMI &
BMR ot IR & . VFA BFP &2 FMI i TPk,
ERAGIFE XL (P<0.05), WE 1,

22 PEEAGkR L FIAALE BRI
b, AR B YRR VEA BFP FMI 54E#4 IFAH G (P<
0.001), B & AR BML LA & 8 A S oL
FREIRE B ER LS FFMI.SMI &% BMR 5 4F 4% 7 41
K (P<0.001), H#4ELcbEny BMIL, BB VFA
BFP FMI 54E 4 IEA 54 (P<0.001) ; B A LA
W EAME O RIRRE B AR LE FEMI,
SMI K BMR 54 s A AHIC(P<0.001), WL 2.
23 YVEHFE XA E/ EHEEBENL LL1I0S N
R R B S AHE T 4 A, B S kSt 8
AN A3 R BMI 5 BFP ARAETEAS th 2 4E A B
REREIGOL, SR I 5 PR 7 DAk 45 SR S A A
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%, BBt BMI (34 /i BEP 1384 i ( 58 % r=0.475, P<
0.001; 2% r=0.527,P<0.001), B BMI A&, Bk
A E R A PR AG: HH S50 301 A 44.3290 11 13.05% , F4 Bt 4
W4 1 BT BTG 5 R R R R A R 3 G Sk
39.45%FN 12.84% , /i FlAF I SE T 5 R T IE i Bl AT
IR R . B B R AR O S T b
(P<0.001), JEfETCS 12225 55 (P=0.592 ) . $% i BFP
FIRE T3 RIE A %25 16.5%F1 70.95% ,

R 1 AR BN SRR FEPR L (2 £ 5)
Table 1 Comparison of body composition indexes of middle—aged

and elderly people of different genders (x +s)

IS % P b o Pl
(n=6 025) (n=12 425)
i (m) 1.62 +0.06 152+006 107213  <0.001
T (kg) 64.89 +9.30 56.75 + 8.01 5827  <0.001
BMI(kg/m?) 24.64 +3.04 2444 +3.19 4185  <0.001
WUA fE (kg) 43.84 +531 3377+3.82  131.648  <0.001
EHBEGKe) 911113 6.99+0.80 130.794  <0.001
JetllEh (ke) 3.03+0.38 245+0.28 107.671  <0.001
EeihTF (ke 4633 £5.60 3578 +4.03  130.556  <0.001
B ik (ke) 18.57£5.77 2097+557  -2679  <0.001
HENIE (kg 2548 £3.40 19.07+2.42 13087  <0.001
VFA (em) 84.85+30.51  108.41+3490 -46.881  <0.001
BFP (%) 28.15 + 6.07 36.46+5.76 -88.794  <0.001
FFMI(kg/m)  17.57 = 1.50 1538124 98417  <0.001
FMI(kg/m?) 7.07 +£2.20 9.05+246 -55347  <0.001
SMI(kg/m?) 731071 6.05+0.63 118.153  <0.001
BMR (kcal)  1370.64+121.04 1142.94+87.06 130.557  <0.001

AT 498 T RAAEG 1T B S5 22 5 P 8 R e
K 5351 20.87%F1 63% , HH FEAFE #4191 [
%, WA e B ARG K ST G B . v o 4F 5 M i
TR T2 (P<0.001), IEMEET LM (P<
0.001). JEig BRI LPE, 470 B F I 1%
BMI A E ¥ E T BFP i, AEREG BLHE BMI )
PURT BFP ., W3 3,

R 2 AFRS BRBOMERR AR

Table 2  Correlation between age and body composition indicators

N7 o o
r P r PIH

575 (m) -0.280 <0001 -0.333 <0.001
TR (ke) -0.245 <0001 -0.104 <0.001
BMI(kg/m?) -0.121 <0001  0.073 <0.001
WU (kg) -0.391 <0.001  -0.265 <0.001
i (ke) -0.426 <0.001 -0.288 <0.001
ToblER (ke) -0.325 <0.001 -0.219 <0.001
ERRIAHE (k) -0.388 <0.001 -0.263 <0.001
Al (kg) -0.018 0.168  0.041 <0.001
kLR (ko) -0.426 <0.001  -0.289 <0.001
VFA(em?) 0.061 <0001  0.114 <0.001
BFP(%) 0.134 <0001  0.154 <0.001
FFMI(kg/m?) -0.314 <0001  -0.069 <0.001
FMI(kg/m?) 0.046 <0001  0.129 <0.001
SMI(kg/m?) -0.317 <0001 —0.184 <0.001
BMR (kcal) -0.388 <0.001  -0.263 <0.001

£ 3 HEAEH 4 BMI AN BFP 248 HAAE BEAS AL [n(%) ]

Table 3 Detection of overweight and obesity in middle aged and elderly men and women using BMI and BFP methods [ (%) ]

() BMI 7 BFP ¥
% i@ P! P{H % @ Paki! P{H
HE
45 ~ 54 791(48.68) 1760(37.74) 59.74 <0.001 309(19.02)" 1128(24.19)" 18.31 <0.001
55 ~ 64 860(43.94) 1809(40.97) 4.92 0.027 338(17.27)"  868(19.66)" 5.04 0.025
65~ 74 882(41.74) 1229(40.78) 0.48 0.489 303(14.34)*  543(18.02)* 12.18 <0.001
75 ~79 138(41.82)  104(31.23) 8.02 0.005 44(13.33)%  54(16.22)* 1.09 0.296
At 2671(44.33) 4902(39.45) 39.92 <0.001 994(16.50)" 2 593(20.87)* 49.50 <0.001
Jilsljis
45 ~ 54 259(15.94)  473(10.14) 39.34 <0.001  1094(66.83)" 2 595(55.63 )" 62.29 <0.001
55 ~ 64 262(13.39)  592(13.41) 0.001 0.982  1369(69.49)" 2 946(66.64 )" 5.05 0.025
65 ~ 74 240(11.36)  474(15.73) 19.78 <0.001  1583(74.73)" 2 089(69.14 )" 18.99 <0.001
75~179 25(7.58) 56(16.82) 13.20 <0.001 250(75.76)"  208(62.46)" 13.72 <0.001
At 786(13.05) 1595(12.84) 0.16 0.592  4275(70.95)* 7828(63.00)*  113.71 <0.001

T 2 5 R 46 B BMI FIE B / IR b AE A gt 3

24 VEEF. kBEMEBEL hRERN
Reu: AT B ARG H 2R T Lo M (18.82% vs. 16.55%, P<
0.001), HIABEAEIEIE K T1m o 3E—25 00 &2, 53
PETE 45 ~ 54 S A RRPEIE R T2k (P<0.001),

TES5~64 S5z R I ZR (P>0.05),1F
65 ~ 74 F1 75 ~ 79 % ¥ & T4tk (P=0.001,P<
0.001). W3k 4,
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F4 PEER LRI (%) ]
Table 4 Recessive obesity status of middle aged and elderly men

and women [ n(%) ]

AR (%) B Ergis P! P{H

45 ~ 54 188(11.57) 720(15.44) 14.62 <0.001
55 ~ 64 346(17.68) 766(17.35) 0.10 0.748
65 ~ 74 506(23.95) 511(16.95) 38.20 <0.001
75~79 94(28.48)  59(17.72) 10.82 0.001
At 1134(18.82) 2056(16.55) 14.68 <0.001

25 PEFANKRER 2> HEEL  PEEBENA

JE W5 43 28 43 A1 /i — AR Ry M AR TR A R i B
(50.11% ) GBI HE 55 1 (18.57% ) 1 1R i £t Fi 724
(12.28% ). 2 P AT — MUK Ay A4 44 fig £t Bl A4
(46.90% ) EE A i fdt B 7Y (16.15% )RR A I K 55 A
(16.09% ). FVEB AT RNR (R RS K 55 2 |
AT A R 55 A LM R (P<<0.001 ), TE 4 H {gkt
R R A B i B R A Lo PRI (P<<0.001) , 1E K
S AV A ER R B A Z B o2 5% (P>0.05).
SRR R IBARERSGR . WS,

R5 AR EAFENNPNRT 3 BH I [n(%) ]
Table 5 Classification of muscle fat in middle—aged and elderly people of different genders [n(%) ]

I3 BUREAE

Waxii! Ak Ltk PRI P18
BMI BFP SMI

TE R TE R - - - 411(6.82) 1244(10.01) 59.58 <0.001
TEH A pf 5 8 - - + 298(4.95) 678(5.46) 2.11 0.146
A e Y - + - 740(12.28) 2007(16.15) 47.97 <0.001
RN i 55 75 - + + 1119(18.57) 1999(16.09) 17.83 <0.001
A R felt AR + - - 47(0.78) 82(0.66) 0.84 0.358
R 55 7 + - + 0(0) 0(0) / /
ke NGER LN EfedE ] + + - 3019(50.11) 5828(46.91) 16.67 <0.001
R H A i o 55 28 + + + 391(6.49) 587(4.72) 25.19 <0.001

e+ NS, B BMI =24 kg/m?; 3 BFP >20 %, % BFP >30 %; % SMI<7.0 kg/m?, % SMI<5.7 kg/m?;— A IEH 3/ AAEA .

Pt AR W BEUL A R I 20 B4R O, TG 5
PPt I A HE 55 R R AR R 55 BRI A A
i Mg 55 B Y B A AR I I M 18, IE PRl R AY |
JEEL PR I o 5 1 A Lt g TR0 g i 5 A e G T
o FIAL, TR A AR il B R AR 49 I S i
ok, T A E Lk R B AR W A A I . LI 1

100~

— . TR e
- — ERERL

l ey ]

. . I —
AT
L e

HRG L (%)

— A R

! 4554 5564 6574 75-79 4554 5564 6574 7579
5t 2tk
B AR B 2 AL AR 7 2 s
Figure 1 Classification of muscle fat in middle—aged and elderly

people of different age groups

3 it it

RS E SRR D0 W I 2 FT 7 A4 il 48 1 0
MOCHE, fL5En) B A R & BMI S545 br AR
RGN IR E D ot e TV LA 2 NSO FE 1S VNV N Z N
T3 AT AREHE T i v AR R B SR AE RER DL FR A3

L o T = SN (5 B 5 & o P38 L -l 1| I B 1O
IR AU AT A IR E TSR Z R IR R
WS o, HEAE BN AR AR bR (RS WL &
FRRIATE | BB LR FFMI AT SMI 45 ) 356 & T4
P, R D AH X T8 b5 (B FE R & . VFA (BFP 1 FMI)
WIAH R o B 2otk i i 22 5 5 1 9 2 Al AR —
B, BFFEAE SRR, WUIA A TR A b o A 1
BEITTREAR, ARG AHSCTEARREE I R I T, 31X
FhsAp #a 345 H e DU 40 % DL ARE . 1 (i BU%
HE A ATERIF I 45 SR — 22 (EA IR 1, A
ST BAE N LA A 25 A R 2 L iR 3 XA
B, MR A BEP WIHE &, 3X AT RS b IR &S
AT, WV N SELURRBREEFR , e il E LR i
AR HEw A, R RAE S R EAE =i
W5 RS IR B A5, KA T S EUARIR HER
JIELJH 2 A P Al 5 R 22 sk o A R B4 s Atk
Ao BMIJEE PR PG ACIEARR B ) 2 948 An , (HAR
R IX 431 1y 2t R A T, 7 — 2 11 Jmy PR X848
SRR I (8 TS o 15 AR AR, BFP AT LAS L
TERA BRI EAY , RESE RRAE E AR, B,
EEXT A N BRI RAE SR F BMI A BEP SRl
NFERE BRSO . F2 08 BMI HE , 54 FEBIEA L, A
5T B FE A T3 i 7K N Ak T3 K SR,
IMHZ IR BEP HIE, IZ AN ARG H SR 2t 5 T4 25
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AREEN R MLABSEMG oY 25 R PR O AR TG A
JHEAR B R ILE R 25 5, B iz X A AR A
RINEREE £, TR % E T BMI RIS Ml
AE A RE AR L &1 % BMI F1 BFP 4% H 094 5 A 2
FHHE R BMI BES BFP SEE XAEE. BMI IEHH
BFP #BARI AR FR A B ERE B, HorT BB A B R Y
HMERERERFIE , 5 25 2 0 2200, AHL R 25 18 i 2O I
BRI PRI S RS, ASBIFSE A AR A
JERUREEN 17.29% , = T EIN LB RIS, Fikss
I 22 52 1T BB S AT X G A AR IS M IX Ay 12k
FABSWIARHEAR R G o ARFIE 55 M R 18.82%,
TR 16.55%, 5 ENAMIFFE 4R —800, X AT
e 9 Lo e AR FRAS A AN Z KO L 2e 5 BET S
TR TR SN ARG 72U 06, Ieah, hAEk
AR B A e et Bl AR08 T b T, JC R S A
65 4 LUJG RO MR o F ot IF ik 20% L I, iF
— 25 R AE AR () AN B ] SRR % BMI A
.

TN HE NIRRT, H R AR R 2 A R
UK 2 A R TRIZEAL WL PR B 47 3R B 2% 1)
MR, T 3 e 0 L PR SR TEAG A ) i AR
B o AR ZAE NS FRRRE , AT — 2255 BMIT,
BFP #l SMI e AILIARSY g 8 Rl S5 R ik
M (3) PRIEA I LR B AH I 1 4 7 58 o
25.06% , L MER 20.819% , .35 Bifi 4 3% 3864 11 T80 5 i
FEWLPRIE 1 AR rp AR T AN () Mg 1) 70 78 s 1
B A8 1 TR I o 3K $R 8 7E S AR ) B TR R
B, BR T RTEREEIL R Z A, BT ZAG WA . L
ZE FAE R [R) B A7 A (R TR SRR LD TR, A o
A8 L/ RE SRAE e R 00 25 1 kA5 K e L 22 R
BT R ARG, SR, DU T 245 A
WL E LR DO BER 2R & PP, AR 0B H B
RS L, ARG B/ DX LR D) e A PEAl £5cal:
TeAE NFENL D R R A R v A

ARG IRAFAE—LEJm fRPE . B, ARG RTMY
BIA $iR 5 32 ia o)y B W sl A A 52 LR
P T R R U PR AR AR AT B, 45 2R ok 78 AR
FAAVUINHLIX PRI ARRBE VI S (B A3 O B Bk T
Mgk, Bl sk = g —m i 4E A BFP AR
TERIbRAE, ASTRIBRIE RIS I H A 4855 BEP AR
JE AN — 0, 5 [ 2SR 9 25 SR HL A i B,
15n] g Jim B4 NBE BFP AE BV S E A ST IRt &R .
eI AT b DX AR TR IE R i v 178 L DS 1A TR A
58,4 JE s B 7 T RS ER RN 3BT o

DU )13 43 bl DX v 2 A N R i 7 4 B 2 0 25
FILPR b, 75 45 P i AR R e . RO RE B LA B L

AMPRNE A A o AR AR il E A L2 S T AR O A
PRIERES I, N5 TENAE 22 09 B R M6 5, LA
OHERHPPAS LA REIR DL . s, FA 575 B 4 i
FIBE R IRADIT 4R N B IR 1) s 724K, P
FHEAT R PR RO R S B TITRTT , DT e 2 et
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