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Trajectory of changes in body roundness index of elderly people in China and its

influencing factors: an attribution analysis based on CLHLS cohort
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Traditional Chinese Medicine, China Academy of Chinese Medical Sciences, Beijing, China

[Abstract] Objective To construct a trajectory model for the changes in body roundness index (BRI)
of elderly people in China from 2011 to 2018 based on the data derived from Chinese Longitudinal Healthy
Longevity Survey (CLHLS), and analyze the influencing factors of different BRI trajectories.
Methods Based on the longitudinal cohort data from the CLHLS platform, group-based trajectory model
(GBTM) analysis was used to construct longitudinal change trajectories of 3 waves of BRI (2011, 2014, and
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2018) that meet our research criteria. Unordered multinomial logistic regression analysis was employed to
identify the influencing factors of different BRI trajectories. Results A total of 2 512 valid samples were
included in the analysis. The BRI trajectory of Chinese elderly people fitted by GBTM was optimally grouped
into low-, medium-, and high-level growth trajectory models. There were statistically significant differences
among different BRI trajectory groups in gender, length of education, resident place, living with spouse,
retirement pension, sleep quality, smoking history, drinking history, continuous exercise, frequency of fruit
consumption, frequency of salt-preserved vegetables consumption, and “ fruit+protein ” dietary patterns
(P<0. 05). Disordered multiclass logistic regression analysis found that, using the low-level growth trajectory
model as a reference, males and those with a history of smoking were less likely to exhibit moderate to high
growth levels of BRI trajectories; Elderly people with retirement pensions were more likely to exhibit a
moderate to high growth level of BRI trajectory; People with a history of alcohol consumption were more likely
to exhibit a moderate steady growth level of BRI trajectory; People with longer than 10 years of education were
less likely to exhibit a high level of growth in the BRI trajectory, while urban residents and those who
frequently consumed fruits and salted vegetables were more likely to exhibit a high level of growth in the BRI
trajectory. Conclusion The trajectory of BRI changes among elderly people in China from 2011 to 2018 can
be divided into 3 groups, which are influenced by multiple factors such as gender, resident place, and length of
education. It is necessary to pay attention to and make measures in advance to improve the quality of life in
the elderly. Countermeasures It is advisable to incorporate BRI as a core indicator in elderly health

monitoring systems, establish a dynamic management mechanism for high-risk populations, and implement

precision-targeted lifestyle interventions and health guidance.
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Figure 1 Flowchart of participant inclusion process
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Figure 2 Diagram of the optimal BRI trajectory model for

participants
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Table 1 Evaluation metrics for the group-based trajectory model

AvePP/OCC

Model BIC
Subgroup 1 Subgroup 2 Subgroup 3 Subgroup 4

Modell 1.00 27791. 81

Model2 0.92/5.36 0.90/19. 51 25 888. 84

Model3 0. 85/10.22 0.83/5.01 0. 88/38. 26 25 409. 69

Model4 0.81/12.45 0. 84/19. 97 0. 83/4. 62 0. 84/258. 37 25227.35

AvePP: Average posterior probability; OCC: Odds of correct classification; BIC: Bayesian information criterion
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Table 2 Comparison of baseline characteristics across different BRI trajectory groups [n(%) |

Low-trajectory group Medium-trajectory group High-trajectory group

Variable (n=911) (n=1268) (n=333 X2 P
Gender
Male 576(63.2)™ 587(46.3)" 66(19.8)" 190,975 0
Female 335(36.8)™ 681(53.7)" 267(80.2)™ ’
Age
<70 147(16.2) 203(16.0) 45(13.5)
70~<80 434(47.6) 590(46.5) 154(46.2) 5 9% 0,818
80~<90 240(26. 3) 338(26.7) 99(29.8) ' '
=90 90(9.9) 137(10.8) 35(10.5)
Years of education
>10 50(5.5)" 57(4.5)° 6(1.8)
>5~10 194(21. 3)° 252(20.0)° 48(14.5)" 43,250 0
>0~5 288(31.6)™ 332(26.3)" 74(22.3)" ‘
0 379(41.6)™ 622(49.2)™ 204(61.4)™
Category of residence
City/town 348(38.2)™ 555(43.8)" 163(48.9)" 13308 0,001
Rural 563(61.8)™ 713(56.2)" 170(51. 1)* ’ ’
Living with spouse
Yes 525(57.9)° 680(53.8) 161(48.5)" 9 416 0. 009
No 381(42.1)° 584(46.2) 171(51.5)° ’ ’
Retirement pension
Yes 147(16.4)" 265(21.3)" 66(20.2) o 144 0.017
No 750(83.6)" 981(78.7)" 260(79. 8) ‘ ’
Old age insurance
Yes 161(18.0) 258(20.8) 56(17.4) 3 357 0,187
No 732(82.0) 984(79.2) 265(82.6)
Medical insurance
Yes 805(89.3) 1132(90. 1) 293(89.3) 0.417 0.812
No 96(10.7) 124(9.9) 35(10.7) ’ ’
Sleep quality
Good 799(87. 8) 1 124(88.6)° 277(83.2)" 7 203 0,026
Poor 111(12.2) 144(11. 4)° 56(16.8)" ' '
Smoking history (stratified by age)
0 Yes 76(52.1)™ 79(39.1)™ 8(18.2)™ 17 019 0
No 70(47.9)™ 123(60.9)* 36(81.8)" ’
0280 Yes 228(52.5)™ 194(33.2)™ 28(18.2)" 0,078 0
No 206(47.5)™ 391(66. 8)™ 126(81.8)™ ’
80-<90 Yes 89(37.2)° 107(31.9)° 14(14. 4)™ 16,818 0
No 150(62. 8)° 228(68.1)" 83(85.6)" '
— 00 Yes 24(27.3)° 29(21.5) 2(5.7)" 6 043 0,031
- No 64(72.7)° 106(78.5) 33(94.3)" ' '
Drinking history (stratified by age)
Yes 55(37.9) 82(40.6)° 9(20.5)"
<70 . ) 6.298 0. 043
No 90(62. 1) 120(59. 4) 35(79.5)
Yes 175(40. 4)° 200(34.3)° 35(23.2)"
70~<80 " 14. 946 0.001
No 258(59.6) 383(65.7) 116(76.8)
80-<90 Yes 87(36.4)° 108(32.6) 21(21.6)° e 0,032
No 152(63.6)° 223(67.4) 76(78. 4)" ’ ’
o0 Yes 27(30.7) 29(21.3) 12(35.3) 402 0. 134
- No 61(69.3) 107(78.7) 22(64.7) ) )

(224 TFWm)
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Table 2(Continued) Comparison of baseline characteristics across different BRI trajectory groups [n(%) |
Low-trajectory group Medium-trajectory group High-trajectory group
Variable X2 P
(n=911) (n=1268) (n=333)
Continuously exercise (stratified by age)
Yes 27(18.6) 33(16.5) 8(17.8)
<70 0.267 0. 875
No 118(81.4) 167(83.5) 37(82.2)
Yes 59(13.6)" 124(21.2)" 31(20. 1)
70~<80 \ ) 10. 042 0. 007
No 374(86.4)" 460(78.8)" 123(79.9)
Yes 36(15.3) 51(15.5) 11(11.3)
80~<90 1. 083 0.582
No 199(84.7) 279(84.5) 86(88.7)
Yes 12(13.5) 14(10. 4) 4(11. 4)
=90 0. 508 0.776
No 77(86.5) 121(89.6) 31(88.6)
Dietary pattern 1 (fruits+protein)
Yes 203(22.5)° 318(25.4) 99(30.2)"
. . 7.794 0.02
No 699(77.5)" 935(74.6) 229(69. 8)"
Dietary pattern 2(meat+fish+vegetables )
Yes 220(24.4) 322(25.7) 78(23.8)
0.764 0. 682
No 682(75.6) 931(74.3) 250(76.2)
Dietary pattern 3 (salt-preserved vegetables +garlic+tea)
Yes 233(25.8) 300(23.9) 87(26.5)
1.486 0. 476
No 669(74.2) 953(76. 1) 241(73.5)
Dietary pattern 4 (staple food+eggs+ food made from beans )
Yes 237(26.3) 303(24.2) 80(24. 4)
1.294 0.524
No 665(73.7) 950(75. 8) 248(75.6)
Fresh fruit
Frequently 342(37.6)° 496(39.2) ¢ 155(46.7)™
. . " 8.533 0.014
Infrequently 567(62.4) 769(60. 8) 177(53.3)
Vegetables
Frequently 841(92.9) 1187(94.0) 299(90.6)
4.792 0. 091
Infrequently 64(7.1) 76(6.0) 31(9.4)
Salt-preserved vegetables
Frequently 324(35.7) 456(36.1) 142(42.9)
6. 065 0.048
Infrequently 584(64.3) 808(63.9) 189(57.1)

The percentages shown in parentheses are calculated based on the effective sample sizes for each variable. BRI:

Body roundness

index; a: P<0.05, compared with the low-trajectory group; b: P<0.05, compared with the medium-trajectory group; c: P<0. 05,

compared with the high-trajectory group
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Table 3 Unordered multinomial logistic regression analysis of influencing factors for different BRI trajectory groups

Medium~trajectory group High—trajectory group

Variable
OR (95%CI) P OR (95%CI) P

Gender
Male 0. 547(0. 43~0. 695) 0 0.204(0. 137~0. 305) 0
Female reference reference

Years of education
>10 0. 685(0. 426~1. 102) 0.119 0.321(0. 123~0. 841) 0. 021
>5~10 0.966(0. 736~1.269) 0. 805 0.795(0.513~1.231) 0. 304
>0~5 0. 849(0. 676~1. 066) 0. 159 0.76(0.535~1.079) 0. 125
0 reference reference

Living with spouse
Yes 1.034(0. 85~1.258) 0.741 1.083(0. 809~1.45) 0.593
No reference reference

Category of residence
City/town 1.136(0. 935~1.379) 0.199 1.371(1.023~1. 837) 0. 035
Rural reference reference

Retirement pension
Yes 1.465(1. 114~1.927) 0. 006 1.588(1.052~2.396) 0. 028
No reference reference

Sleep quality
Good 1.262(0. 954~1. 67) 0. 103 0. 883(0. 604~1.291) 0.521
Poor reference reference

Smoking history
Yes 0. 704(0. 559~0. 885) 0. 003 0.5(0.331~0.755) 0. 001
No reference reference

Drinking history
Yes 1.276(1.029~1. 582) 0. 027 1.281(0.901~1. 821) 0. 168
No reference reference

Continuously exercise
Yes 1.177(0. 904~1. 532) 0.226 1. 063(0. 709~1. 593) 0.767
No reference reference

Fresh fruit
Frequently 1. 025(0. 839~1. 254) 0. 807 1.447(1. 068~1.96) 0.017
Infrequently reference reference

Salt-preserved vegetables
Frequently 1. 009(0. 836~1.219) 0.923 1.336(1. 009~1. 768) 0.043
Infrequently reference reference

Dietary pattern 1
Yes 1. 082(0. 856~1. 369) 0.508 1. 115(0. 791~1.572) 0.533
No reference reference

Diabetes
Yes 0. 652(0. 389~1. 093) 0. 104 0.577(0.294~1. 131) 0.109
No reference reference

Stroke or Cardiovascular Disease
Yes 0. 668(0. 454~0. 983) 0. 041 0.53(0.312~0.903) 0.019
No reference reference

BRI: Body roundness index
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