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Dynamic changes of plant — based diet and its relationship with

mortality in elderly people in China
GUO Jian —ting” , FANG Kui
" Shengjing Hospital, China Medical University, Shenyang, Liaoning 110022, Liaoning, China
Abstract : Objective To explore the relationship between the dynamics of plant — based diets and mortality in Chinese older
adults. Methods Based on the data from the Chinese Longitudinal Healthy Longevity and Happy Family Study ( CLHLS),
older adults who participated in the three surveys from 2011 — 2018 were selected. The HPDI and UPDI scores of the study
participants were calculated in 2011 and 2014, respectively, and they were categorized into four groups based on the median of
their two scores: low — low, low — high, high —low and high — high groups. Cox proportional risk regression models were used
to analyze the relationship between the dynamics of plant — based diets and mortality in the elderly. Results A total of 4 382
subjects were enrolled in this study, and 1 689 (38.5% ) of them died during the 7 - year follow — up period. The results of
Cox proportional hazards regression model showed that after adjusting for confounding factors such as gender, age, and
education, the risk of death in the high —high HPDI group was reduced by 17% (HR =0.83, 95% CI: 0.72 -0.97) , while
the risk of death in the high — high UPDI group was increased by 29% (HR =1.29, 95% CI. 1. 11 -1.49). Conclusion

Older adults who maintain a healthy plant — based diet have a lower risk of death.

Keywords : Plant — based diet; Plant — based dietary changes; Death; Elderly; Cohort study
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Table 1 Basic characteristics of the study population

AR B = das - FACHE P
W (%) 778.00 <0.001
65 ~80 2104(48.0) 1 742(64.7) 362(21.4)
>80 2278(52.0) 951(35.3) 1327(78.6)
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AP BB — das m P2 P K
53] 0.84 0.358
5 2 049(46.8) 775(45.9) 1 274(47.3)
e 2333(53.2) 914(54.1) 1419(52.7)
2215 62.17 <0.001
pas 1 973(53.0) 1106(48.0) 867(61.3)
AN LA T 1747(47.0) 1199(52.0) 548(38.7)
B I B 25.09 <0.001
2 1.490(40.4) 995(43.6) 495(35.2)
& 2199(59.6) 1289(56.4) 910(64.8)
W% 4K 2.62 0.270
2 835(22.4) 510(22.1) 325(23.0)
3 A 522(14.0) 310(13.4) 212(15.0)
5 2369(63.6) 1490(64.5) 879(62.1)
el 1.42 0.491
2 801(21.5) 511(22.1) 290(20.5)
FUR SN ] 477(12.8) 292(12.6) 185(13.1)
& 2 448(65.7) 1507(65.2) 941(66.5)
T ML 5.89 0.015
% 2436(67.9) 1 487(66.4) 949(70.3)
7 1151(32.1) 751(33.6) 400(29.7)
R 2.51 0.113
i 3300(92.7) 2 062(93.3) 1238(91.8)
2 259(7.30) 149(6.70) 110(8.2)
OIS 0.88 0.348
% 3102(87.3) 1914(86.9) 1188(88.0)
2 450(12.7) 288(13.1) 162(12.0)
g 55 10.52 <0.001
%5 3218(96.0) 1997(95.2) 1221(97.4)
2 133(4.0) 101(4.8) 32(2.6)
BEIR I 0.99 0.319
% 3383(95.4) 2097(95.1) 1286(95.8)
2 164(4.6) 108(4.9) 56(4.2)
HPDI 46.4 +5.4 46.8 +5.3 45.7 5.4 43.42 <0.001
UPDI 50.8 £6.6 50.2 6.7 51.7 £6.4 49.40 <0.001
BMI 22.8 £32.0 23.5 +38.8 21.7 £14.7 2.77 0.096
MRS (h) 7.6+2.3 7.4+2.1 7.9+2.6 45.96 <0.001

T A PRUEAR R v £ SUE () BME (P AL%L) s HPDI( Healthy plant — based diet index) : {2 A AE ¥ #1484 ; UPDI( Unhealthy plant -
based diet index) ; ANt B AR P AK £ 45850 ; BMI( Body Mass Index) : /A 545,

2.2 A% HPDI UPDI 5 % ARt £ 5 ffL
2 HPDI \UPDI 155344 [ 4 5357 BB A7 0 4, 76 2
PRSI AEW 27 WA A TR 2k I 2R (B 2)
5 HPDI 1543 Q1 AR L, Q3 411 Q4 4 % A 5811

B 3 S B AR 17% F01 18% , He HR F1 95% CI 4351k
0.83(0.71 ~0.98) .0.82(0.69 ~0.98) ;i 55 UPDI
355 QL A AH He, Q4 4H & A 38 1~ 04 XU ) 384 o 1
24% . HR f195% CI }1.24(1.04 ~1.47) , jL3 2,

&2 JLLL HPDIUPDI HAET AR AR
Table 2 Relationship between baseline HPDI and UPDI and death

SET IH BN B | B 2
HR{f(95% CI) Pl HRAE(95% CI) PA{H
HPDI
Q1 565/1 193 1.0 (ref) 1.0 (ref)
(0] 519/1 325 0.83(0.73 ~0.93) 0.002 0.87(0.75 ~1.01) 0.053
03 334/972 0.73(0.63 ~0.83) <0.001 0.83(0.71 ~0.98) 0.031
04 271/892 0.64(0.56 ~0.74) <0.001 0.82(0.69 ~0.98) 0.026
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(%)
A A I B 1 K 2
HR{8(95% CI) P HR{H(95% CI) Pl
UPDI
Q1 348/1 096 1.0 (ref) 1.0 (ref)
Q2 472/1 258 1.18(1.03 ~1.36) 0.018 1.10(0.93 ~1.30) 0.259
Q3 385/961 1.26(1.09 ~1.46) 0.002 1.11(0.93 ~1.32) 0.265
Q4 484/1 067 1.43(1.25~1.64) <0.001 1.24(1.04 ~1.47) 0.014

7 : HPDI( Healthy plant — based diet index) ; fift 5 A 214 IR 155 ; UPDI( Unhealthy plant — based diet index ) ; A~ 5 ) R 4 P AR £+ %l 15 AU
Lo ARAEJRAE AR 2 M ) A A D7 s SRR R R s U O DS R R IR S E OB PR\ BMIL BRI

2.3 HPDI UPDI #9#h A T HFALTH) XEK
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FERBET- WS, (HiZ EZ R ARG RIT2E L (P >
0.05), 15 UPDI 1543 fa 22 iAIC — IR4LAH b, AIG -
AN - E A R A AR T RS U BT T 25% Fn
29% . HR F195% CI 4354 1.25(1.06 ~1.49) ,
1.29(1. 11 ~1.49) , L% 3,

%3 HPDI UPDI (&AL 5301 K &
Table 3 Dynamics of HPDI and UPDI in relation to mortality

ik - 1% ik - (RS -
HPDI
FET NEL MNER 619/1 279 302/870 313/777 455/1 456
HE 1 1 0.72(0.63 ~0.82)*" 0.83(0.73 ~0.95)® 0.65(0.57 ~0.73)*°
B 2 1 0.84(0.70 ~0.99)* 0.94(0.80 ~1.11) 0.83(0.72~0.97)*
UPDI
FET NEL MNER 497/1 600 323/754 314/816 555/1 212
HLAY 1 1 1.38(1.20 ~1.59)° 1.24(1.08 ~1.43)° 1.47(1.31 ~1.66)°
A 2 1 1.25(1.06 ~1.49)" 1.11(0.93 ~1.31) 1.29(1.11 ~1.49)°

V£ : HPDI( Healthy plant — based diet index) : {gt 5 fFE I PR F5 %L ; UPDI( Unhealthy plant — based diet index ) : At B it 4 90 M K £ 8 % #5500
Lo ARAERRE WA 2 A RIS A0 SR TR RS R L OIS L r R IR S B PR BMIL BRI K s 2 {038 P <0. 05,

2.4 RE4#40 HPDI UPDI ¢4 3h & T b5 £ F A
ey kB HPDI UPDI (854805 24 AFET
KSR 1 s, 18 65 ~80 Z AR LN, H i
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HPDI HR 95%Cls P-value P for interaction UPDI HR 95%Cls P-value P for interaction
65-80year 0.015 65-80year 0.010
Low-Low 1 Low-Low 1
low-High . 075 (0.531.07) 0.109 low-High . 1.09 (0.76,1.58) 0.632
High-Low . 080 (0.56,1.14) 0.220 High-Low a 1.16 (0.82,1.65) 0.407
High-High —= 061 (045082 0.001 High-High . 164 (1.22.2.21) 0001
>80year 0.430 >80year 0.042
Low-Low 1 Low-Low 1
low-High . 085 (0.70,1.04) 0.112 low-High . 1.31 (1.08,1.58) 0.007
High-Low . 098 (0.81,1.18) 0.801 High-Low . 1.08 (0.89,1.31) 0.446
High-High . 093 (0.78,1.10)  0.397 High-High . 1.18 (0.99,1.41) 0.064

B 1 A4 HPDI UPDI i3 A 53T 0 R

Fig.1 Dynamics of HPDI, UPDI in different age groups in relation to mortality

HPDI HR  95%Cls P-value P for interaction uPDI HR  95%Cls P-value P for interaction
Male 0.406 Male 0.099
Low-Low 1 Low-Low 1
low-High . 091 (0.71,1.16)  0.439 low-High * 121 (1.01,1.61) 0.047
High-Low . 0.93 (0.73,1.20) 0.602 High-Low . 1.18 (0.93,1.50) 0.174
High-High . 0.83 (0.67,1.03) 0.092 High-High . 1.28 (1.02,1.61) 0.032
Female 0.170 Female 0.105
Low-Low 1 Low-Low 1
low-High ——= 0.79 (062.0.99) 0.044 low-High s 123 (0.96,1.57) 0103
High-Low . 095 (0.76,1.18)  0.635 High-Low . 1.03 (0.81,1.32) 0.808
High-High . 085 (069105 0130 High-High ' 125 (1.021.54) 0.035

e 09 1 1 12
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Fig.2 Dynamics of HPDI and UPDI in different gender groups in relation to mortality

— 0K B SEE D28 12 AFTRAGE BR 19 R R A ST 52
SRR ORISR AR PEAK £ REAS T 5 AL il
B BIFET AR ASE T3 5 R B, 1 300 4 - A
SR AABL P R U 2 184 s 1 A P E T R AL T
KU ZERRATHBEE b, [ R LR 2 T 2 A%

R PR (e FEAE I R B O FFE X G, A T RS 2%
WEREAR, (FEAR R AR, 75 80 2 K LA LAY it
N ORI AR AR B AL I F AR XL T XU
PR E RO, 3K AT RS e N B AR T T HLAE
A o FEik— i, th LA Bk, BRIk
TR I AR B TR ) AR A A TR W

fa Rl A MR B 2 BT AR 8 B AR AL T XURS: , AT
RESZ ML A G, —Jrm, MY iR e b 2%
Yy KR GBSERAE B SR A YE LA R DR
RERST, ETEA B NPT R MPTED&, A B
T AP RE RS S ™ . 5 —J7 i, A
PERE WD T b AR R DI BRI T e A8
G LI B R 45 LA s G RV R TR A T
FET RS o
JEARIGE R — T2 A 4 EACRME A BTRE M A
(T34 4132 W)



+ 4132 - PAR T BT B2 2% 2024 456 51 4555 22 #]  Modern Preventive Medicine, 2024, Vol. 51, NO.22

Zhong HC, Xiong H, Zhou YX, et al. Comparative analysis of
influencing factors of health service utilization among urban and
rural residents in Tibet[ J]. Journal of Sichuan University; Medical
Sciences, 2023, 54(5) : 985 -993. (In Chinese)

[16] BASCH 2/, 2222 45 R A BB e Dol BUIR B B1YA

SPRITF AT OUIR A AT [ J]. LI ACil A~ 3 BRAF AR, 2017,
37(12) :1682 - 1686.
Zhao WQ, Li XP, Wang YL, et al. Investigation and analysis of
the working status and development situation of psychotherapy
inpsychiatric hospitals[ J]. Journal of Shanghai Jiaotong University :
Medical Science, 2017, 37(12) : 1682 —1686. (In Chinese)

(17] SSAFRK, BSOS, TR, 45 vh L2 O B IR 55 - 3 T30 5K R

I35 A BUAR A3 BT [ T] . O BEAA5E TR, 2022,5 (1) 158 - 65.
Jing MX, Zhao WQ, Qiao Y, et al. Social psychological counseling
services in China;a current situation analysis based on demand and
services[ J ]. Psychological Communications, 2022, 5(1);: 58 —
65. (In Chinese)

(18]  Hrfise, ERUR, M0, 45, o RAE Be 1A IR 55 1 AT ma (X 3R
P ot [ ], A3 TP A,2009,25(5) 600 —601.

Cao WY, Wang PC, Cai WQ, et al. Use of hospitalization services

[19]

[20]

[21]

among residents of Weifang and its influencing factor[ J]. Chinese
Journal of Public Health, 2009, 25(5) : 600 —601. (In Chinese)
A SCHIL, SRS, A R BT A SRR T A 3R R T IR
RS T] . BA 2355 ,2023,40(12) :1 -6, 10.
Zhu K, Shi WK, Zhang LY, et al. Analysis of China’ s medical
security system from the perspective of high — quality development
[J]. Health Economics Research, 2023, 40(12):1 -6, 10. (In
Chinese)
FRENG il —3k. L PO EE AT WA BRI NT. SE
H 4 ,2007 - 05 - 12.
Zheng JM, Qu YL. Experts call for psychological counseling
treatment to be included in medical care[ N, 2007 =05 —12. (In
Chinese)
R O PNA T A ORI 4 T [N ] R i, 2021
-08 -24(001).
Zhu YY. The inclusion of psychotherapy in medical insurance is
expected to be promoted nationwide[ N]. Health Times, 2021 —08
-24(001). (In Chinese)

55 H 3. 2024-03-27

(3% 4095 1)
GIESE (AR AR — 2R 2. B8, IRBE R
Sl A B B SR Y, X ] e S AR I AR
%o HIR AW TEE B #b 700 X AT 45 SR 1 v
TEFEI 3K ] BRI IR 45 RS 41 . o e 248
R AR IR R G R ER 65 B K UL I
N XS —E R LRSI R AT T 2518 48 %)
HoAls A B

25 L TIR  ARHIFIY ke IR SR fa Bl AL MR TR B T
DL RSB NBET- XS . R, 78 LUJS O A 16
AR N 22 KRB S8, AR a R 2T M
FISEMSRERE AW AT R 25 vho

[1]  Wang ZQ, Zheng Y, Ruan HY, et al. Association between social
activity frequency and overall survival in older People: results from
the Chinese Longitudinal Healthy Longevity Survey (CLHLS)[J].
Journal of Epidemiology and Community Health, 2023, 77 (5):
277 -284.

[2]  Luo YN, Su BB, Zheng XY. Trends and challenges for population
and health during population aging — China, 2015 - 2050 [ J].
China CDC Weekly, 2021, 3(28) . 593 —598.

[3] Satija A, Bhupathiraju SN, Rimm EB, et al. Plant — Based dietary
patterns and incidence of type 2 diabetes in US men and women:
results from three prospective cohort studies[ J]. PLOS Medicine,
2016, 13(6) : €1002039.

(4] O, B, R C 5 E 65 ¥ LU ERFNEYHIRE

TR ], hAEgOR I A4k ,2023,27(6) 633 - 638,
644.
Zheng M, Mao XY, Zhu FY, et al. The relationship between a
plant — based diet and death in theelderly aged 65 and over in China
[J]. Chinese Journal of Disease Control & Prevention, 2023, 27
(6): 633 -638, 644. (In Chinese)

[5] Liu EP, Feng Y, Yue Z, et al. Differences in the health behaviors
of elderly individuals and influencing factors: Evidence from the

Chinese Longitudinal Healthy Longevity Survey [ J ]. The

[11]

[12]

[13]

[14]

International Journal of Health Planning and Management, 2019,
34(4): el520 - el532.
Salehin S, Rasmussen P, Mai S, et al. Plant based Diet and its
effect on cardiovascular disease [ J ]. International Journal of
Environmental Research and Public Health, 2023, 20(4) . 3337.
Wang DD, Li YP, Bhupathiraju SN, et al. Fruit and vegetable
intake and mortality ; results from 2 prospective cohort studies of US
men and women and a Meta — Analysis of 26 cohort studies[J].
Circulation, 2021, 143(17) ; 1642 - 1654.
Yamakawa MCO, Wada K, Koda S, et al. Associations of total nut
and peanut intakes with all — cause and cause — specific mortality in
a Japanese community; the Takayama study [ J]. The British
Journal of Nutrition, 2022, 127(9) . 1378 —1385.
Huang CH, Liang ZY, Ma JP, et al. Total sugar, added sugar,
fructose, and sucrose intake and all — cause, cardiovascular, and
cancer mortality: A systematic review and dose — response meta —
analysis of prospective cohort studies[ J]. Nutrition, 2023, 111;
112032.
Delgado — Velandia M, Maroto — Rodriguez J, Ortola R, et al.
Plant — Based diets and all — cause and cardiovascular mortality in a
nationwide cohort in Spain: the ENRICA study[J]. Mayo Clinic
Proceedings, 2022, 97(11) ; 2005 -2015.
Wang YB, Page AJ, Gill TK, et al. The association between diet
quality, plant — based diets, systemic inflammation, and mortality
risk ; findings from NHANES[J]. European Journal of Nutrition,
2023, 62(7) : 2723 -2737.
Baden MY, Liu G, Satija A, et al. Changes in Plant — Based Diet
quality and total and Cause — Specific mortality [ J]. Circulation,
2019, 140(12): 979 -991.
Cassidy A, Rogers G, Peterson JJ, et al. Higher dietary
anthocyanin and flavonol intakes are associated with anti —
inflammatory effects in a population of US adults [ J]. American
Journal of Clinical Nutrition, 2015, 102(1): 172 - 181.
Trautwein EA, Mckay S. The role of specific components of a Plant
— Based Diet in management of dyslipidemia and the impact on
cardiovascular risk[ J]. Nutrients, 2020, 12(9) ; 2671.

7= B 8 .2024-06-18



