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Correlation analyses of sedentary behavior and insulin resistance

in middle — aged and elderly non — diabetic population
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Abstract : Objective To investigate the sedentary behavior of middle — aged and elderly non — diabetic population in Lanzhou
and explore its correlation with insulin resistance (IR). Methods A cluster random sampling method was used to select
residents aged 40 —75 years from the survey data of the " REACTION Study" conducted between 2014 and 2016 in Lanzhou. A
total of 3 609 individuals who met the inclusion criteria were included in this study. The sedentary time was divided into <3 h/
d,3 -5 h/d and =5 h/d groups. Insulin resistance was diagnosed using the homeostasis model assessment of insulin
resistance (HOMA —1TR). Multivariate logistic regression analysis was performed to examine the association between sedentary
behavior and IR, while subgroup analysis explored this relationship among different population subgroups. Results The
average daily sedentary time for study population was found to be approximately 4. 00 +1.92 h/d, with an overall prevalence
rate of IR at 25. 0%. The prevalence rates of IR for those with a sedentary time <3 h/d, 3 -5 h/d and =5 h/d were observed
as follows: 21.7% , 24.9% and 31% , respectively, with statistically significant differences (y* =24.447, P <0.05). After
adjusting for various confounding factors through logistic regression analysis, it was revealed that compared with sedentary <3
h/d, sedentary =5 h/d was a risk factor for the prevalence of IR (OR =1.468, 95% CI.1. 168 — 1. 845, P <0.05). Subgroup
analysis indicated that only within subgroups consisting of individuals aged =65 years old (OR =1.060,95% CI.1.005 —
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1. 118), insufficient physical activity (OR =1.071, 95% CI.1. 017 — 1. 128) , hyperlipidemia ( OR =1.071,95% CI.1. 001 —
1. 145), no hyperuricemia (OR =1.062, 95% CI;1.010 - 1. 117) , fatty liver (OR =1. 133, 95% CI.1.038 - 1.237), and
WC=85 cm (OR =1.079, 95% CI;1.017 - 1. 144 ) , increased sedentary time was associated with increased risk of IR (all P

<0.05). Conclusion Sedentary behavior is positively associated with the occurrence of IR in middle — aged and elderly non

— diabetic population. However, the findings may vary across populations with distinct characteristics.

Keywords : Sedentary ; Insulin resistance; Middle — aged and elderly people
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Table 1 Basic characteristics of the study population under different sedentary time

FEAFRAIE <3 h/d(n=1472) 3~5h/d(n=1314) >5 h/d(n =823) V220 P14
AEIS (%) 60.86 £7.69 60.11 £7.51 58.66 +8.10 20. 145 <0.001
4531 6.513 0.039
7 338(23.0) 332(25.3) 228(27.7)
5y 1 134(77.0) 982(74.7) 595(72.3)°
B (T 7/ 4) 1.146 0.564
<3 278(19.4) 240(18.5) 142(17.6)
>3 1 154(80.6) 1054(81.5) 665(82.4)
AR 31.716 <0.001
L 657(44.8) 506(38.6) 271(33.0)
B R 809(55.2) 804(61.4)® 549(67.0)*"
H A TAE 180(12.2) 192(14.6) 203(24.7)% " 63. 656 0.001
EARCE| 79.930 <0.001
4 546(37.1) 440(33.5) 159(19.3)
iy 926(62.9) 874(66.5) 655(72.7)*"
AL W AR 119(8.1) 142(10.8)* 120(14.6) " 23.731 <0.001
By ¢li] 64(4.3) 63(4.8) 58(7.0)*" 8.377 0.015
ITEF 384(26.2) 405(30.9)*° 244(29.6) 8.137 0.017
M IR 5 0.382 0.826
BRIt 1 034(70.3) 911(69.4) 570(69.3)
s 437(29.7) 402(30.6) 253(30.7)
THFEAR(yd) 0.124 0.940
<5 211(14.3) 194(14.8) 118(14.3)
>5 1261(85.7) 1120(85.2) 705(85.7)
fR I 474(32.2) 441(33.6) 269(32.7) 0.590 0.744
= I 483(32.8) 493(37.5)*" 332(40.3)* 14.402 0.001
1R R IS 166(11.3) 184(14.0) 114(13.9) 5.546 0.062
IS 278(18.9) 274(20.9) 180(21.9) 3.256 0.196
BMI(kg/m?) 24.07 £3.43 24.27 £3.43 24.61 £3.24° 6.769 0.001
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SEAEAE <3 h/d(n=1472) 3~5h/d(n=1314) >5 h/d(n =823) N 2%% Pl
WC(em) 82.42 £9.80 82.61 +9.46 84.38 +9.86™" 12.002 <0.001
HC(em) 95.15 +7.06 95.50 £6.79 96.47 +7. 64" 8.365 <0.001
NC(em) 33.30 £3.34 33.31 +£3.03 33.75 £3.29™" 6.108 0.002
HR( %/min) 76.77 £10.91 76.81 £10. 64 77.35 £10. 81 0.867 0.420
HbAlc(% ) 5.53+0.35 5.54 +0.35 5.53+0.34 0.126 0.881
FBG( mmol/L) 5.02 +0.50 5.05 £0.49 5.03 +0.49 1.182 0.307
2hPG (mmol/L) 6.65+1.62 6.78 +1.69 6.72+1.65 2.440 0.087
FINS( mIU/L) 6.70(4.90,9.00) 7.20(5.40,9.60)* 7.80(5.60,10.20) "> 46.779 <0.001
HOMA - IR 1.49(1.05,2.09) 1.60(2.27,2.20)" 1.72(1.24,2.37)"" 41.950 <0.001
IR 319(21.7) 327(24.9) 255(31.0)"" 24.447 <0.001

a5 <3 h/d 4, P <0.05;b: 53 ~5 h/d [X#, P <0. 05 BMI AR Bt %k WC . M s HC . s NC . 3 IR .00 3¢ HbA L e I 2T 28 17 5
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2.2 FIR4A5 IRAwMA R EsT S5JEIR4]  FBG 2hPG FINS % HOMA - IR /K F & FIE IR
XL IR AR TG sh AN ATBF IR s 4L(¥ P <0.05) i K L b SCARREREFn H i T4
PR I AE B Jg 195 B %) BB B 5 (331 P <0.05) ,ibAR IR A LB FIE IR 41 (¥ P <0.05) . WL#% 2,

ZH YA IS A AL B[R] BMI, WC \HC \NC \HR ,HbAlc

R2 B IR ALY IR LA REE
Table 2 Basic characteristics of the non — IR and IR groups

N JE IR 41 (n=2708) IR 41(n=901) 1/2/x P{E
ARG (%) 59.89 +7.79 60.67 £7.65 -2.593 0.010
5] 0.000 0.987
il 674(24.9) 224(24.9)
58 2034(75.1) 677(75.1)
B (T 5/ %) 1.715 0.190
<3 508(19.2) 152(17.2)
>3 2 141(80.8) 732(82.8)
AR EE 4.678 0.031
ERUT 1 048(38.9) 386(42.9)
R 1 649(61.1) 513(57.1)
H i TAE 453(16.7) 122(13.5) 5.129 0.024
I3 10. 846 0.001
T4y 899(33.2) 246(27.3)
s 1 809(66.8) 655(72.7)
IRAE R 293(10.8) 88(9.8) 0.794 0.373
Py ¢li] 134(4.9) 51(5.7) 0.705 0.401
TR 678(25.1) 355(39.6) 69.494 <0.001
I AR5 £ 1.143 0.285
BL4T 1 874(69.3) 641(71.1)
s 832(30.7) 260(28.9)
TEBAR (g/d) 0.071 0.791
<5 390(14.4) 133(14.8)
>5 2 318(85.6) 768(85.2)
fR IR 765(28.2) 419(46.5) 102. 194 <0.001
LA 827(30.5) 481(53.4) 152.706 <0.001
15 PRI I3 270(10.0) 194(21.5) 80. 654 <0.001
g 391(14.4) 341(37.8) 228.764 <0.001
AABHFA] (h/d) 3.91+1.89 4.24 +2.00 —-4.327 <0.001
BMI(kg/m?) 23.59 £3.09 26.29 +3.46 -22.019 <0.001
WC(cem) 81.23 £9.34 88.05 £9.03 -19.136 <0.001
HC(cm) 94.47 £6.60 98.92 +7.57 -15.761 <0.001
NC(cm) 33.05+3.14 34.48 £3.23 —11.759 <0.001
HR ( 7X/min) 76.11 £10.57 78.34 £9.57 -7.857 <0.001

HbAlc(% ) 5.50 +£0.34 5.64 +0.36 -10.754 <0.001
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(253%)

FARFE 4k IR 41 (n =2 708) IR 41 (n=901) v/ Pl
FBG( mmol/L) 4.93 £0.45 5.34 0.50 -21.649 <0.001
2hPG (mmol/T.) 6.47 +1.57 7.44 +1.68 -15.339 <0.001
FINS(mIU/L) 6.10(4.80,7.60) 11.90(10.40,14.20) -44.116 <0.001
HOMA - IR 1.34(1.02,1.72) 2.78(2.43,3.32) -45.029 <0.001

2.3 X A5 IR ARSI RHEZHE
logistic [A[IFASEHYZ3 7 A A B[R] 5 TR AH OG 1, A 4
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NC HbAlc % 2hPG, A A >5 h/d 38K J& IR BHG 1Y
R 2 (OR = 1.468,95% CI.1.168 ~ 1.845, P <
0.05), WL3k3,

R3O OAMMES IR AH N

Table 3  Association of sedentary time with IR

X Bl 1 R 2 i 3
AL E OR 95% CI P OR 95% CI P OR 95% CI Py
<3 h/d 1. 000 <0.001 1. 000 <0.001 1. 000 0. 002
3~5h/d 1.200 1.005 ~1.432 0. 044 1.102 0.911 ~1.333 0. 281 1.102 0. 899 ~1.349 0. 351
>5 h/d 1. 631 1. 344 ~1.980 <0.001 1. 547 1.249 ~1.914 <0.001 1. 468 1.168 ~1.845  <0.001
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A H A AR N B9 A A8 I ] (5.3 h/d) U R g —
TFORAT I 2 U A 22 B Y AR A H g A K T 3 h
WAL 2R e N PR % e LS F) R o0 2 ] 1
T SR TR A 22 b P s 14 R o i il 15 A Al
FFRI 2 MR 2E . ABFSELL HOMA - IR >2.20
Y57 TR (2 WibRifE, F 3 609 44 JEM BRI b A2 4E AR
WFFE LB, AALITTE] > 5 h/d $2s B IR f AU
JRUG

Kim 252 %6f 2 573 47 s = A PR o5 A ERT 52 2%
P, 5 A ARIE] <5 h/d %FEE, A ARIFE] > 10 h/d 5

V4L OR(95%CI) Pii
iy (%)
<65 —— 1.060(1.005~1.118)  0.032
>65 i 1.046(0.955~1.146)  0.335
FE51
i) H—e— 1.071(0.978~1.173)  0.136
i | 1.051(0.996~1.109)  0.068
L VAR
4 e 0.997(0.902~1.103)  0.958
AR ——i 1.071(1.017~1.128)  0.009
ey llILJE
EN e 1.061(1.000~1.125)  0.050
2 e 1.037(0.964~1.115)  0.325
e 1L i
o H-o— 1.041(0.976~1.109)  0.220
fik —o— 1.071(1.001~1.145)  0.046
e PR IR HLSE
N ——i 1.062(1.010~1.117)  0.020
R e 1.027(0.917~1.149)  0.648
ELULS
5 e 1.025(0.971~1.082) 0.376
I —e—  1.133(1.038~1.237) 0.005
BMI(kg/m?)
<24 e 1.068(0.978~1.167) 0.141
>24 o 1.047(0.992~1.105)  0.094
WC(cm)
<85 —e— 1.023(0.949~1.102)  0.555
>85 ——i 1.079(1.017~1.144)  0.011
05 1.0 15

B 1 AAREES IR B4 AT
Fig. 1 Subgroup analysis of sedentary time and IR
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IR {5 (HOMA - IR >1.6) . %41 (OR =1.40,95%
CI: 1.060 ~1.838) , — I & TA-4% 5 Pk A Ak it ] 5
SO I AR T I PR 3% 1 DA T 0T 9 A0, 3 B 408 35 15 ]
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JRy e BT DA 2 B S5 SR VT BB A A AT o A Aa s [
IR Z [8] i IR 2 75 38 1ok BMI al i [l /E H i AN T
B ONIAIE X — {15, Parker 25643 H A 25 5 [ 4
Pt = BGHAT Ay 40 (K R AR ) L BR TS HOMA
— IR XJ4U{H (L - HOMA - IR ) i AH G, 8 41 [l
VA5 A Sz PR it 25 A6 25 ) 8] A9 38 i, L — HOMA - IR ¥
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