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A prospective cohort study on the association between adult

screen exposure and central obesity, Guizhou
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Guizhou Province Center for Disease Control and Prevention, Guiyang, Guizhou 550004, China
Abstract: Objective To analyze the impact of screen exposure and behaviors such as smoking, alcohol consumption, and
sugary drink intake on the risk of developing central obesity, and to provide evidence for obesity prevention and
control. Methods This study utilized the Guizhou Adult Chronic Disease Natural Population Cohort. A baseline survey was
conducted from 2010 to 2012 among adult residents from 48 townships across 12 counties ( districts/cities) in Guizhou Province
using multi — stage stratified cluster random sampling. Follow — up was conducted from 2016 to 2020. A total of 2 310
participants with complete baseline and follow — up data were included in the analysis. Participants were divided into four
groups based on screen exposure duration; <2 h, 2 ~ <3 h, 3 ~ <4 h, and =4 h; and into four groups based on non —
screen sedentary duration: <1 h, 1 ~ <2 h, 2~ <3 h, and =3 h. Cox proportional hazards regression models were used to
analyze the impact of screen exposure and non — screen sedentary behavior on central obesity under different behavioral
patterns. Results ~ The average screen exposure time among the subjects was 3.39 + 2.33 hours. Among the 2 310
participants, 999 developed new — onset central obesity, with an incidence rate of 43. 2% . After adjusting for other factors,

multivariate Cox regression analysis showed that as screen exposure duration increased, the risk of central obesity gradually
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rose. The risks of central obesity in the 2 ~ <3 h, 3 ~ <4 h, and =4 h screen exposure groups were 1.391 times (HR =
1.391,95% CI=1.076 -1.796, P=0.012), 1. 424 times (HR =1.424, 95% CI =1.167 —1.737, P =0.001) , and 1. 795
times (HR=1.795, 95% CI =1.268 —-2.541, P <0.001) higher than that of the <2 h group, respectively. In contrast, non
— screen sedentary behavior showed no statistically significant association with the risk of central obesity. The risks for the 1 ~
<2 h,2~ <3 h, and =3 h non - screen sedentary groups were 0. 874 ( HR =0. 874, 95% CI=0.709 —1.078, P=0.303),
0.878 (HR =0.878,95% CI =0.695 - 1. 125, P=0.208), and 0. 910 (HR =0.910, 95% CI =0. 485 -1.510, P =0.717)

times that of the <1 h group, respectively. Interaction effects between screen exposure and smoking, alcohol consumption, and

sugary drink intake further increased the risk of central obesity. Conclusion

Screen exposure significantly contributes to

central obesity. It is essential to control screen time and reduce unhealthy behaviors during screen exposure to lower the risk of

central obesity.
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Fig.1 The steps of variable screening
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Table 1 Definition and descriptive statistics of variables[ value or people number (% ) ]

A i &it Ak PR AR % P
AR TR () 3.39+£2.33 3.18 +2.21 3.61 £2.45 -2.211 0.028
A R3S 57 A AR IR ] () 1.03£3.16 0.97 £3.11 1.11 £3.13 -0.994 0.321
SRR (%) 44.28 +14.42 43.08 +14.89 45.59 +13.79 ~2.094 0.037
P51
5 1 144(49.5) 720(54.9) 424(42.4) 35.311 <0.001
s 1166(50.5) 591(45.1) 575(57.6)
s
T 844(36.5) 415(31.7) 429(42.9) 31.154 <0.001
Aot 1 466(63.5) 896(68.3) 570(57.1)
HE
H 908(39.3) 471(35.9) 437(43.7) 19.602 0.001
A 420(18.2) 234(17.8) 186(18.6)
o 682(29.5) 424(32.3) 258(25.8)
Bt 206(8.9) 128(9.8) 78(7.8)
KERL L 94(4.1) 54(4.1) 40(4.0)
IS4
o 208(9.0) 130(9.9) 78(7.8) 9.283 0.026
B/ |7 1 886(81.6) 1045(79.7) 841(84.2)
B/ T/ 4 R 213(9.2) 133(10.1) 80(8.0)
Bk
1k H1353h 1.892(81.9) 1 073(81.8) 819(82.0) 0.007 0.933
i 1155 3h 418(18.1) 238(18.2) 180(18.0)
SN
o) 583(25.2) 359(27.4) 224(22.4) 7.396 0.070
WA (32) 27.31 £37.91 24.09 +31.88 30.81 +43.34 -9.427 0.004
Pk ol
2 768(33.2) 458(34.9) 310(31) 3.894 0.048
TR (ml) 4.36 £3.04 4.22+3.01 4.51 £3.07 -6.592 0.012
ST YR
52 621(26.9) 344(26.2) 277(27.7) 0.639 0.424
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Table 2 The impact of screen exposure and secondary time on central obesity[ HR(95% CI) ]

st Wk BEDT AR Rl 1 AL 2 AL 3
: el ANE (TASE) HR(95% CI) P HR(95% CI) P HR(95% CI) P
e
<2h 442 2938.45 150.42 1.000 1.000 1.000

2~<3h 202 1344.56 150.24 1.251(0.975~1.607) 0.079 1.396(1.081 ~1.802) 0.011 1.391(1.076 ~1.796) 0.012

3~<4h 134 902.79 148.43 1.272(1.047 ~1.546) 0.015 1.426(1.169 ~1.739) <0.001 1.424(1.167~1.737) 0.001

=4 h 221 1469.35 150.41 1.563(1.114~2.194) 0.010 1.801(1.273 ~2.548) <0.001 1.795(1.268 ~2.541) <0.001
AEGERRER AL

<lh 540 3644.47 148.17 1.000 1.000 1.000

1~<2h 146 973.28 150.01 0.889(0.722~1.094) 0.331 0.877(0.712~1.180)  0.347 0.874(0.709 ~1.078) 0.303

2~<3h 117
=3 h 196

760.64 153.82 0.932(0.729 ~1.192) 0.814
1276.77 153.51 0.905(0.574 ~1.017) 0.579

0.880(0.687 ~1.127)  0.303
0.725(0.543 ~1.129)  0.280

0.878(0.695 ~1.125)  0.208
0.910(0.485 ~1.510)  0.717
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Table 3 Effect of screen exposure on central obesity under different behaviors[ HR(95% CI) ]

- I Wk Bs S BB 1
(h) I il NAE (T A5 HR(95% CI) P
TeW AR
AR <2 362 2411.92 150. 09 1.000
2~<3 151 1 009. 09 149. 64 0.713(0.416 ~1.221) 0.218
3~ <4 103 691.87 148.87 1.244(0.835 ~1.852) 0.283
=4 159 1 056. 06 150. 56 1.182(0.586 ~2.382) 0.631
Bl 7S Y/ <1 419 2827.34 148.19 1.000
1~<2 109 729.34 149.45 0.842(0.662 ~1.070) 0.952
2~<3 89 578.22 153.92 0.940(0.710 ~1.244) 0.814
=3 158 1034.03 152. 80 0.807(0.584 ~1.115) 0.194
LT
R <2 80 526.54 151.94 1.000
2~<3 51 335.47 152.03 1.243(0.991 ~1.559) 0.059
3~ <4 31 210.92 146.98 1.423(1.067 ~1.899) 0.016
=4 62 413.29 150. 02 1.610(1.081 ~2.397) 0.019
E|g = g/ <1 121 817.13 148.08 1.000
1~<2 37 243.94 151.68 0.842(0.662 ~1.070) 0. 160
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% (ES Hik ki FPE L Y 1
(h) s il NAE (FN4E) HR(95% CI) P
2~<3 28 182.41 153.50 0.940(0.710 ~1.244) 0.666
=3 38 242.74 156.55 0.807(0.584 ~1.115) 0.194
TR
R <2 335 2231.04 150. 15 1.000
2~<3 130 867.97 149.77 1.123(0.883 ~1.428) 0.345
3~ <4 89 604.93 147.12 1.083(0.796 ~1.474) 0.612
=4 135 900. 04 149.99 1.154(0.752 ~1.771) 0.513
e R AR A <1 363 2 454.43 147.89 1.000
1~<2 100 670.8 149.08 0.848(0.660 ~1.089) 0.197
2~ <3 86 564.25 152.41 0.939(0.703 ~1.253) 0.667
=3 140 914.5 153.09 0.837(0.599 ~1.170) 0.298
RV el
R R <2 107 707.41 151.26 1.000
2~<3 72 476.59 151.07 1.597(1.139 ~2.238) 0.007
3~ <4 45 297.86 151.08 1.659(1.075 ~2.561) 0.022
=4 86 569.31 151.06 2.636(1.495 ~4.649) 0.001
|2 S/ <1 177 1 190.03 148.73 1.000
1~<2 46 302.48 152.08 0.995(0. 685 ~1.445) 0.977
2~<3 31 196.39 157.85 0.911(0.570 ~1.458) 0.699
=3 56 362.27 154.58 0.601(0.349 ~1.037) 0.067
PRV
PR TR <2 321 2151.56 149.19 1.000
2~<3 143 955.39 149. 68 1.159(0.923 ~1.461) 0.210
3~ <4 97 658.91 147.21 1.201(0.893 ~1.614) 0.226
=4 161 1071.45 150.26 1.410(0.941 ~2.113) 0.096
B[ 8= 8 g/ <1 395 2 677.08 147.55 1.000
1~<2 99 668. 16 148.17 0.815(0.635 ~1.046) 0.108
2~<3 80 525.18 152.33 0.866(0.645 ~1.161) 0.335
=3 148 966. 89 153.07 0.758(0.542 ~1.060) 0.106
FEfve-
R <2 121 786. 89 153.77 1.000
2~ <3 59 389.17 151. 60 1.325(1.123 ~2.132) 0.247
3~ <4 37 243.88 151.71 1.529(1.059 ~2.208) 0.023
=4 60 397.90 150.79 1.913(1.015 ~3.605) 0.045
S[RERE S /N <1 145 967.39 149.89 1.000
1~<2 47 305. 12 154.04 1.056(0.723 ~1.542) 0.780
2~<3 37 235.46 157.14 1.115(0.708 ~1.757) 0.638
=3 48 309. 88 154.90 0.793(0.453 ~1.388) 0.416
s AL 2 PR 3
ik HR(95% CI) P HR(95% CI) P
TEW A
R 1.000 1.000
0.843(0.482 ~1.475) 0.550 0.847(0.484 ~1.481) 0.559
1.366(0.904 ~2.063) 0.138 1.371(0.908 ~2.072) 0.134
1.486(0.712 ~3.103) 0.291 1.480(0.709 ~3.901) 0.296
| 27 Y/ 1.000 1.000
0.981(0.629 ~1.532) 0.952 0.986(0.631 ~1.541) 0.952
0.939(0.547 ~1.611) 0.814 0.937(0.545 ~1.611) 0.814
0.738(0.380 ~1.434) 0.291 0.741(0.380 ~1.443) 0.378
A
R R 1.000 1.000
1.375(1.092 ~1.731) 0.007 1.370(1.087 ~1.725) 0.008
1.519(1.132 ~2.037) 0.005 1.506(1.122 ~2.022) 0.006
1.738(1.156 ~2.612) 0.008 1.724(1.147 ~2.593) 0.009
|3 g/ 1.000 1.000
0.824(0.647 ~1.049) 0.116 0.819(0.643 ~1.044) 0.017
0.851(0.642 ~1.130) 0.265 0.846(0.637 ~1.123) 0.247
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o R 2 [EE
i HR(95% CI) P HR(95% CI) P
0.724(0.523 ~1.002) 0.062 0.717(0.517 ~1.039) 0.318
vl
R 1.000 1.000
1.296(0.932 ~1.657) 0.546 1.319(0.967 ~1.686) 0.657
1.260(0.919 ~1.727) 0.152 1.281(0.934 ~1.757) 0.125
1.373(0.889 ~2.119) 0.153 1.377(0.892 ~2.126) 0.149
e[S 2 /N 1.000 1.000
0.877(0.608 ~1.130) 0.311 0.871(0.676 ~1.123) 0.288
0.905(0.675 ~1.212) 0.503 0.902(0.673 ~1.209) 0.489
0.777(0.554 ~1.091) 0.145 0.769(0.547 ~1.079) 0.128
AR
R 1.000 1.000
1.680(1.189 ~2.375) 0.003 1.655(1.169 ~2.342) 0.004
1.756(1.127 ~2.738) 0.013 1.771(1.134 ~2.766) 0.012
3.127(1.719 ~5.690) 0.001 3.179(1.741 ~5.806) 0.001
B[ 7S Y/ 1.000 1.000
0.950(0.654 ~1.381) 0.789 0.940(0. 647 ~1.368) 0.748
0.883(0.549 ~1.422) 0.61 0.858(0.532 ~1.384) 0.53
0.619(0.355 ~1.079) 0.091 0.614(0.352 ~1.073) 0.087
TRk
PR 1.000 1.000
1.276(0.918 ~1.617) 0.243 1.281(0.910 ~1.622) 0.241
1.329(0.983 ~1.798) 0.065 1.328(0.982 ~1.796) 0.066
1.634(1.084 ~2.464) 0.019 1.652(1.096 ~2.490) 0.017
Elgjres2 Y/ QY 1.000 1.000
0.768(0.598 ~0.988) 0.04 0.767(0.596 ~0.986) 0.038
0.749(0.556 ~1.008) 0.057 0.750(0.557 ~1.011) 0.059
0.679(0.482 ~0.954) 0.026 0.680(0.483 ~0.956) 0.027
EErves
AR 1.000 1.000
1.746(1.199 ~2.543) 0. 004 1.755(1.204 ~2.559) 0.003
1.465(1.068 ~2.384) 0.025 1.485(1.113 ~2.422) 0.013
2.113(1.099 ~4.062) 0.025 2.077(1.080 ~3.996) 0.029
| rS O/ 1.000 1.000
1.056(0.722 ~1.545) 0.781 1.052(0.719 ~1.538) 0.794
1.114(0.703 ~1.766) 0. 644 1.081(0.682 ~1.715) 0.74
0.744(0.421 ~1.313) 0.308 0.735(0.417 ~1.297) 0.288
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2.4 BURBEAAM N T RIFDFAERIBEE A BETRE, BN R SR I ] 4R R
Wit 7 AR m e BB WO B AR A AR R B AR G DI, 3 — 25 B IE

BB T3 AT AU AT, BRI Y 3 42 T

TR AR . TEAEE R R 4,

x4 HUBHETEE R HR(95% CI) ]
Table 4 Results of sensitivity analysis[ HR(95% CI) ]

L . FBRC Rl F R b - R
R A (h)
HR(95% CI) P HR(95% CI) P HR(95% CI) P
TC A
AR <2 1.000 1.000 1.000
2~ <3 0.851(0.487 ~1.486) 0.151 0.846(0.484 ~1.478)  0.557 0.843(0.482~1.472) 0.548
3~<4  1.352(0.896 ~2.041) 0.571 1.353(0.897 ~2.042) 0.149  1.366(0.905~2.063) 0.138
=4  1.525(0.732~3.179) 0.260 1.516(0.727 ~3.158)  0.267 1.519(0.728 ~3.166) 0.265
E|rs 2 S Y/ <1 1.000 1.000 1.000
1~<2  0.984(0.631 ~1.533) 0.941 0.987(0.638 ~1.528)  0.954  0.995(0.638 ~1.551) 0.982
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v () BRI 2Bk B R e R
HR(95% CI) P HR(95% CI) P HR(95% CI) P
2~<3  0.893(0.519~1.536) 0.682 0.894(0.519~1.537) 0.684 0.915(0.530 ~1.579) 0.750
=3 0.732(0.378 ~1.417) 0.355 0.731(0.378 ~1.414) 0.352 0.744(0.384 ~1.440) 0.38
EER)
RERE <2 1.000 1.000 1.000
2~ <3 1.385(1.099 ~1.744) 0.006 1.418(1.126 ~1.786) 0.003 1.399(1.110 ~1.762) 0.004
3~<4  1.525(1.137~2.045) 0.005 1.566(1.169 ~2.099) 0.003 1.537(1.146 ~2.061) 0.004
=4  1.729(1.150 ~2.601) 0.008 1.785(1.189~2.681)  0.005 1.742(1.159 ~2.618) 0.008
EBE AR AR AL <1 1.000 1.000 1.000
1~<2 0.823(0.646~1.048) 0.115 0.849(0.668 ~1.080) 0.183  0.823(0.646 ~1.047) 0.113
2~<3  0.846(0.638 ~1.123) 0.247 0.880(0.663 ~1.166) 0.373  0.854(0.644 ~1.133) 0.274
=3  0.718(0.519~1.143) 0.146 0.748(0.541 ~1.034) 0.079 0.718(0.519 ~0.993) 0.046
b el
JFrEs= N <2 1.000 1.000 1.000
2~<3  1.308(0.923~1.672) 0.112  1.329(0.914~1.699)  0.149 1.321(0.933 ~1.689) 0.126
3~<4  1.265(0.922~1.735) 0.145 1.301(0.949 ~1.784) 0.102 1.281(0.934~1.758) 0.124
=4  1.364(0.883~2.108) 0.161 1.405(0.910~2.170) 0.125 1.376(0.891 ~2.125) 0.150
e[S /N <1 1.000 1.000 1. 000
1~<2 0.872(0.677~1.125) 0.292 0.877(0.608 ~1.130)  0.353  0.873(0.677 ~1.126) 0.297
2~<3  0.895(0.668 ~1.210) 0.460 0.905(0.675~1.212)  0.556  0.904(0.674 ~1.212)  0.499
=3 0.769(0.548 ~1.081) 0.130 0.777(0.554 ~1.091) 0.166 0.771(0.549 ~1.083) 0.134
RSl
R <2 1.000 1.000 1.000
2~<3  1.660(1.173 ~2.350) 0.004 1.667(1.179 ~2.356) 0.004 1.655(1.170 ~2.343) 0.004
3~<4 1.775(1.137~2.772) 0.012 1.772(1.136 ~2.762) 0.012 1.776(1.136 ~2.776) 0.012
=4  3.204(1.754~5.850) 0.001 3.158(1.739 ~5.736) 0.001 3.177(1.740 ~5.803) 0.001
| S &/ <1 1.000 1.000 1.000
1~<2 0.940(0.646 ~1.366) 0.745 0.933(0.641 ~1.356)  0.715  0.941(0.647 ~1.369) 0.752
2~<3  0.856(0.531 ~1.381) 0.524 0.889(0.552~1.432) 0.629 0.857(0.531 ~1.383) 0.527
=3 0.613(0.351~1.071) 0.085 0.631(0.363 ~1.099) 0.104 0.616(0.352 ~1.077) 0.089
JeHokt
R <2 1.000 1.000 1.000
2~<3  1.270(0.992 ~1.608) 0.088 1.282(0.912~1.625) 0.089 1.281(0.915~1.623) 0.091
3~<4  1.327(0.981 ~1.795) 0.067 1.336(0.988 ~1.807) 0.065 1.328(0.982~1.797) 0.065
>4 1.638(1.086~2.469) 0.018 1.682(1.116~2.535) 0.019 1.652(1.096 ~2.491) 0.017
E| i 2 9/ 1 <1 1.000 1.000 1. 000
1~<2 0.767(0.596 ~1.286) 0.119 0.768(0.597 ~1.287)  0.139  0.767(0.596 ~0.986) 0.039
2~ <3 0.745(0.553 ~1.003) 0.053 0.755(0.561 ~1.017)  0.065 0.751(0.557 ~1.012)  0.060
=3 0.679(0.483~1.155) 0.236  0.693(0.493 ~1.174)  0.235  0.68(0.484 ~0.957)  0.227
Bk
RIR% <2 1.000 1.000 1.000
2~<3  1.468(1.102~2.388) 0.022 1.507(1.125~2.458) 0.024 1.487(1.111~2.427) 0.021
3~<4  1.763(1.210~2.569) 0.003 1.764(1.211 ~2.572) 0.003 1.755(1.204 ~2.559) 0.003
=4  2.083(1.082~4.006) 0.028 2.069(1.077 ~3.975) 0.029 2.080(1.081 ~4.002) 0.029
E 55 v/ <1 1.000 1.000 1.000
1~<2 1.052(0.719 ~1.538) 0.794 1.072(0.733 ~1.566) 0.721 1.051(0.719 ~1.538) 0.796
2~<3  1.084(0.683~1.719) 0.733 1.108(0.699 ~1.754)  0.663 1.082(0.682~1.717) 0.737
=3 0.734(0.416 ~1.295) 0.285 0.752(0.427 ~1.324)  0.324  0.735(0.417 ~1.296) 0.288
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