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Special column: Dietary nutrition and lifestyle with prodromal Parkinson's disease
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Effects of red meat and processed meat intake on prodromal Parkinson's disease in Chinese
adults aged 55 and above: A prospective cohort study LI Weiyi, ZHANG Siting, JIANG Hongru,
WANG Liusen, HAO Lixin, HUANG Feifei, ZHANG Bing, WANG Zhihong, WANG Huijun (National
Institute for Nutrition and Health, Chinese Center for Disease Control and Prevention, Beijing
100050, China)

Abstract:

[Background] Gastrointestinal microbiota playsanimportantroleinthe development of Parkinson's
disease (PD), and dietary factors have a great impact on intestinal micro ecology. At present, few
studies focus on red meat and PD, especially prodromal PD (pPD).

[Objective] To understand the relationships of the intake of red meat and processed meat products
with pPD and the number of risk/prodromal markers, and to explore the association of dietary
factors with pPD.

[Methods] Based on the data of Community-based Cohort Study on Nervous System Disease in
2018 and 2020, adults aged 55 years and older with complete demographic information, dietary
survey information, and information on risk factors related to PD were selected from four
provinces of China. After excluding those reporting abnormal total energy intake or those reporting
alcohol drinking or abused drugs for a long period of time, and confirmed mental diseases with
prescribed drugs, a total of 10003 subjects were included. Food frequency questionnaire was
used to calculate the intake of red meat and processed meat products. The pPD-related risk/
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prodromal markers were selected following the International Parkinson and Movement Disorder Society criteria for pPD, and the risk level
and the number of markers of pPD were then calculated. The relationship between the intake of red meat and processed meat and the
risk level of pPD was analyzed by multiple linear regression. The relationship between the intake of red meat and processed meat and
the pPD marker number groups was analyzed by multinomial logit regression model.

In 2018, the intake of red meat and processed meat was 28.57 g-d " in the target population. In 2020, the median of the number
of risk/prodromal markers was 3, and the median M (P,s, P;;) of the posterior probability of pPD was 0.74% (0.42%, 1.49%). The multiple
linear regression analysis showed that the higher the intake of red meat and processed meat, the higher the risk level of pPD in follow-up
(b=0.021, P<0.05). The multiple logit regression model showed that compared with the lowest quartile (Q1), the highest quartile (Q4)
group of red meat and processed meat intake were more likely reporting 3-5 risk/prodromal markers than < 2 risk/prodromal markers

(OR=1.185, 95%Cl: 1.015-1.382).

The intake level of red meat and processed meat is related to the risk level of pPD, and a higher intake of red meat and pro-

cessed meat may be a potential risk factor of pPD.

Parkinson's disease; prodromal Parkinson's disease; intake of red meat and processed meat; risk marker; prodromal marker
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WBAIMER) . HAh: BMEMmMRERKFIERERRE
<297 pmol-L™; 2 BUERBIZMI A TR MAERE
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®1 FRLARINTARREBENK TR RIS % (=10003)

Table 1 Baseline characteristics of subjects by intake levels of red meat and processed meat (n=10003)

F1IE(Characteristic) &1t(Total) al Q2 a3 Q4 ,
(n=2517) (n=2617) (n=2370) (n=2499)

TR I TASIRIB N2 (Red meat and

N 28.57(11.43,60.48 5.00(1.64, 8.00, 19.81(14.52, 24.76 42.86(34.32,50.68 105.53(80.99, 152.74 X
processed meat intake)/(g-d ™), M(P,s, P;s) ( ’ ) ( ’ ) ( ’ ) ( ’ ) ( ’ el

431(Gender), n(%) 0.002
B(Male) 4305(43.04) 1057(41.99) 1082(41.35) 1010(42.62) 1156(46.26)
z((Female) 5698(56.96) 1460(58.01) 1535(58.65) 1360(57.38) 1343(53.74)
FEWE/% (Age/years), n(%) <0.001
55~64 4169(41.68) 961(38.18) 1035(39.55) 1036(43.72) 1137(45.50)
65~74 4114(41.13) 1051(41.76) 1103(42.15) 949(40.04) 1011(40.45)
=275 1720(17.19) 505(20.06) 479(18.30) 385(16.24) 351(14.05)
HE 7K F(Education level), n(%) <0.001
& (llliteracy) 1644(16.43) 482(19.15) 442(16.89) 354(14.94) 366(14.64)
/INZ LUK R (Primary school and below) 4268(42.67) 1205(47.87) 1097(41.92) 931(39.28) 1035(41.42)
?)JEP&LXJ:(MiddIe school and above) 4091(40.90) 830(32.98) 1078(41.19) 1085(45.78) 1098(43.94)
KEAS B UWN/TT(Monthly household income per capita/yuan), n(%) <0.001
<1000 2352(23.51) 943(37.47) 608(23.23) 426(17.97) 375(15.00)
1000~3999 6136(61.34) 1336(53.08) 1688(64.50) 1517(64.01) 1595(63.83)
24000 1515(15.15) 238(9.46) 321(12.27) 427(18.02) 529(21.17)
1% Z (Residential area), n(%) <0.001
KA (Rural) 5260(52.58) 1455(57.81) 1336(51.05) 1134(47.85) 1335(53.42)
157 (Urban) 4743(47.42) 1062(42.19) 1281(48.95) 1236(52.15) 1164(46.58)
T {E(Active employment), n(%) <0.001
F(No) 8240(82.38) 2088(82.96) 2251(86.01) 1988(83.88) 1913(76.55)
A(Yes) 1763(17.62) 429(17.04) 366(13.99) 382(16.12) 586(23.45)
ER3B(Drinking), n(%) <0.001
JE(No) 8362(83.59) 2228(88.52) 2254(86.13) 1900(80.17) 1980(79.23)
A(Yes) 1641(16.41) 289(11.48) 363(13.87) 470(19.83) 519(20.77)
BMI/(kg-m™), M(Pss» Pys) 24.06(21.78,26.37) 24.08(21.63,26.44) 24.02(21.79,26.37)  24.22(21.89,26.60)  23.92(21.78,26.09)  0.034
JEEHERIA R 251 52 (Use of non-steroidal anti-inflammatory drugs), n(%) 0.252
J&(No) 9512(95.09) 2390(94.95) 2473(94.50) 2258(95.27) 2391(95.68)
A(Yes) 491(4.91) 127(5.05) 144(5.50) 112(4.73) 108(4.32)
FERAEBIR A (Total energy intake)/(kJ-d™), 6263.19 5081.42 5580.76 6472.56 8313.98
M(P2s; Prs) (4839.94,8094.61) (4170.18,6456.00) (4452.95,692371)  (520991,7902.50)  (6823.68,10526.33) 0T
FEEERSEIE N (Fresh vegetables intake)/(g-d ™),
M(Prgs Prs) 170.00(85.07,294.52) 86.9(38.57,165.71) 133.84(75.24,235.19) 187.14(114.29,294.83) 289.14(200.19,404.95) <0.001
¥t /K R1E N (Fresh fruits intake)/(g-d ™),
M(Pogs Prs) 40.76(16.14,85.71)  19.05(6.67,45.71)  34.29(14.29,71.43) 50.74(23.63, 100.00) 61.33(33.33,114.29)  <0.001

2% SBIB N (Dairy products intake)/(g-d™),
M(P25’ P75)

H 2SR (Other meat intake)/(g-d™),
M(PZS’ P75)

0.00(0.00, 65.45) 0.00(0.00, 42.86) 0.00(0.00, 77.53) 0.00(0.00, 84.85) 0.00(0.00, 42.86) <0.001

16.31(5.00, 42.86) 3.53(0.68,9.01) 14.00(5.64, 28.57) 23.12(10.18, 48.22) 48.57(19.14,82.86)  <0.001

JEULHEER (Post-test probability)/%, M(P,s, Pys) 0.74(0.39, 1.57) 0.78(0.42, 1.75) 0.74(0.40, 1.57) 0.73(0.37,1.57) 0.64(0.36, 1.32) <0.001
RS /BT IRAR ESFEER (Number of risk/
prodromal markers), M(P,s, Pys)

[ ] EARPOIARINTARRBAIEERZERNSE, CEHEENES R, LRIV SR 25.16%. 51.32%. 75.02%. 100%.

[Note] In this study, there were many similar values in the intake data of red meat and processed meat products, especially at the fourth grade point. The
actual quartile sites were 25.16%, 51.32%, 75.02%, and 100%.

3(2,4) 3(3,5) 3(2,4) 3(2,4) 3(2,4) 0.057

2.4 ARARNTAGRENESH/FEMTERES  SIREBNESXE/ABARSFERNXR(E 4). 4
REXE/MEFEFENMMBEIN=ZA(<2.  RET, UHRNKRER 3~5 MISEHEES<2 D
3~5. 26), MBS logit AN AELARINIA  FEEAL, FIEREEEREHERITFEN KU
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ARRMNIATREBAZ Q1 HHESR, TFAEREE
P EAAARNRIXEES (RE 1: OR=1.274,
95%Cl: 1.115~1.456; 125 2. OR=1.185, 95%Cl: 1.016~
1.382; & 3. OR=1.185, 95%Cl. 1.015~1.382), Mo
RWREMADTF 6 MIERFIEE S <2 MEMEL,
Q4 ARNFNTERE 1 ST Q1 4A(OR=1.310,95%ClI:
1.032~1.664) ; MWL 2RERG, WERITFERX

R 2 FRILARNIAHRBNKERRTRMEFEEHRE
FIIRERIE R

Table 2 Distribution of follow-up prodromal Parkinson's disease

by intake levels of red meat and processed meat among subjects

R4 AARMIAFRZBASHANRBEISREHRHTIRE
TR EFHIESRIREX
Table 4 Associations between red meat and processed meat in-
take and number of markers of prodromal Parkinson's disease at
follow-up visit among subjects

KB/ B IR EAAT S AFAE SN (Number of risk/prodromal markers)

B2 (Variable) Ait(Total) . QZ k. &
(n=2517) (n=2617) (n=2370) (n=2499)
FEISHEER (Prior probability)/% 0.026
2.00 2.00 2.00 2.00 2.00
M(Ps5 P3s)
(1.25,2.50) (1.25,2.50) (1.25,2.50) (1.25,2.50) (1.25,2.50)
Mean(sD) 2.10 2.08 2.07 2.10 2.14
(1.00) (1.00) (L.01) (0.99) (L.01)
R/ FIIRARAS FHIE
#(Number of risk/ 3 3 3 3 3
prodromal markers), (2,4) (2,4) (2,4) (2,4) (3,4) b
M(PZS’ P75)
Bt/ IR S FAE 2L 92 Fm ( Distribution of the number of risk/prodromal
markers), n(%) S
< 2621 680 707 674 560
(2620)  (27.02)  (27.02)  (2844)  (22.41)
3~5 6680 1661 1741 1529 1749
(66.78) (65.99) (66.53) (64.51) (69.99)
=6 702 176 169 167 190
(7.02) (6.99) (6.46) (7.05) (7.60)
R3O (Post-test
probability)/%, 0.74 0.74 0.74 0.74 0.78 ATl

(0.42,1.49) (0.41,1.38) (0.40,1.38) (0.42,1.41) (0.42,1.61)
M(Pys5 Pss)

&5 (Model)
3~5vs. €2 26 vs. <2
1 A11(Model 1)
Q1 1.000 1.000

Q2 1.010(0.890, 1.146) 0.916(0.722, 1.162)
Q3 0.930(0.817, 1.059) 0.947(0.744, 1.205)
Q4 1.274(1.115, 1.456)" 1.310(1.032, 1.664)"
P-trend <0.001 0.004
&A1 (Model 2)
ok} 1.000 1.000
Q2 0.998(0.879, 1.133) 0.894(0.704, 1.136)
Q3 0.909(0.795, 1.039) 0.900(0.702, 1.154)
Q4 1.185(1.016,1.382) 1.133(0.862, 1.490)
P-trend 0.014 0.170
1ERI3(Model 3)
Q1 1.000 1.000
Q2 0.998(0.879, 1.133) 0.895(0.704, 1.137)
Q3 0.909(0.795, 1.039) 0.903(0.704, 1.157)
Q4 1.185(1.015,1.382) 1.137(0.864, 1.495)
P-trend 0.014 0.163

R 3 IRAMNIAFSEBASHANKREISREHRHTIIRE
RSk T REXR 2 BB 1
Table 3 Multiple linear regression analysis on the relationship
between red meat and processed meat intake and risk levels of
prodromal Parkinson’s disease at follow-up visit among subjects

JEUEHEER (Post-test probability)

1EE)(Model)

b P
1831 (Model 1) 0.027 0.003
1EEI2(Model 2) 0.021 0.048
HE83(Model 3) 0.021 0.042
[F ] R B AW SN EIRMERHITAM B0 . 82 1 BB TH

BIEE. IWNKE BEMITIERR; 82 2 #—FS A% 7 IUA.
BMI\ EEREEEBAN. MERZBAE. MEKRBAE. A5G
MEMAXRBANE,; RE 3 #—FPFRTIESEFMRAGNER
FNEN B AN B LRI,

[Note] Results from linear regression analyses using log-transformed data
for post-test probability of prodromal Parkinson's disease. Model
1 adjusts education, income level, residential area, and active em-
ployment. Model 2 adjusts drinking, BMI, total energy intake,
fresh vegetables intake, fresh fruits intake, dairy products intake,
and other meat intake on the basis of Model 1. Model 3 additionally
adjusts use of non-steroidal anti-inflammatory drugs and the log-
transformed post-test probability at baseline on the basis of Model 2.

DR 1 AR THERE. WANKE BSHIERR; &2 2
—HRAETIA. BMI. EREEEEBA. MERIHENE. %ﬁ@$7k
RENE. AFIRMEMAREBNE,; RE 3 #—P AR TIES
IR RN BT SIFE L. *: P<0.05

[Note] Model 1 adjusts education, income level, residential area, and active

employment. Model 2 adjusts drinking, BMI, total energy intake,
fresh vegetables intake, fresh fruits intake, dairy products intake,
and other meat intake on the basis of Model 1. Model 3 additionally
adjusts use of non-steroidal anti-inflammatory drugs and number
of prodromal Parkinson' disease markers at baseline on the basis
of Model 2. *: P<0.05.
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E XA R LLIBNERBIE™s 2020 £ pPD j7 301
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IRNKT Q4 A A BEREIS HA XL BS /BT IR AR &
BRI REFR Ko

Zapala E 3 F 8 51~82 F Y 59 B IS FHRIHE
£ 108 B EMETMNRENEBEHIT TR, 4
RETHERRESLRBENRBRATEERALRA
(P<0.015), AINMAIR LI ERES BYIEEN
XA, BIMNMALREERERENEFESIRAEEN
RMEREX, LARFATREEER. SER. £5%
RABR. #EEK Be ML E B12) UNBNESEY
YIBRM EERIE, iR 5K & BIE AS3T RIK o-
RipZER/NRT, SERFNEIESTENER
R, ERTE o-RZEBNRENE I T SN
NZ BEREEHAZTHIMREEE EE—TMLIFIYEFER
63 1 1053 B EHEIREHIF A EHERKREE N
EWNRNARBRLREZESHERTHREX, L
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ORER TR ESERE™, AT EMN—TUES-
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ANSEMELE. HRLNESRIBFASHERNE SR
HNBAE. EEEMEEYMHNERERBAEURZ N E
BRREEEEREBAI R0 pPD Y BIE X R, £1
X 10 T s xS ie & f%m X H Al IR HA R Im Ay B 75
MEBIHEXNFE-RNXRDEEFHTAEFES
R UIRERSIERE,

BRARFEE—ENEREME. BALARMNTA
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