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Abstract : Objective To explore the potential relationship between dietary carotenoid intake and neurodegenerative diseases
based on NHANES data. Methods A multifactorial logistic regression model was used to analyze the relationship between
dietary carotenoid intake and neurodegenerative diseases and to explore the association between dietary carotenoid intake and
neurodegenerative diseases in different gender and age subgroups, using the NHANES database of people aged 40 years and
older from 2003 —2018 as the study population. Results Of the 23 108 study participants included in this study, 216 had
Parkinson’ s disease dementia (PD) and 183 had Alzheimer’ s disease (AD). The carotenoid intake of PD patients (7,597.9
mcg/d) was significantly lower than that of the normal population (8,719.8 mcg/d) and the difference was statistically
significant, while that of AD patients (7 189.8 mcg/d) was significantly lower than that of the normal population (8,721.4
mcg/d) and the difference was statistically significant. After adjusting for age, sex, body mass index, race, education, alcohol
consumption, smoking, household poverty — to — income ratio, hypertension, diabetes mellitus, Cardiovascular disease and the
NHANES cycle, the prevalence of PD was significantly lower in the highest tertile group compared with the lowest tertile group
(OR=0.65,95%CI. 0.44 —0.98) , and the risk of AD was significantly lower in the Q2 group (OR =0.65, 95% CI . 0. 43
—-0.99). In subgroup analyses, a lower risk of PD was observed in the group with the highest dietary carotenoid intake in those

aged 70 years or older (OR =0.52, 95% CI. 0.30 - 0.96) ; the protective effect of dietary carotenoid intake on AD was
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demonstrated in the Q4 group of women (OR =0.49, 95% CI. 0.26 —0.93). Conclusion There is a negative association

between carotenoid intake and the risk of developing neurodegenerative diseases, and carotenoids may be a protective factor

against neurodegenerative diseases, a relationship that varies by age, sex, and whether or not the individual has hypertension or

diabetes.
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Table 1 Characteristics of the study population

PD AD
Ap ik 4k PD PD vy i PIE 4k AD AD vl PAE
(n=22892) (n=216) (n=22925) (n=183)
H s NEHE AR (meg/d) [v+s] 8719.8 +7 866.3 7597.9 +7 285.4 2.250  0.025 8721.4 7 870.2 7 189.8 +6 548.0 2.625 <0.001
A (%) [x+s] 60.1+12.4 66.5+12.8 7.316  <0.001  60.0+12.4 76.4 £6.7 32.669 <0.001
HEM [ n(%) ] 0.017 0.896 1.000
5 10 972(47.9) 105(48.6) 10 989(47.9) 88(48.1)
ks 11920(52.1) 111(51.4) 11 936(52.1) 95(51.9)
i n(%) ] 34.054 <0.001 31.555 <0.001
BV EE A 3272(14.3) 20(9.3) 3279(14.3) 13(7.1)
AT 1944(8.5) 14(6.3) 1938(8.5) 20(10.9)
EVEPEF A A A 10 925(47.7) 145(67.1) 10 952(47.8) 118(64.5)
VP ERA 4927(21.5) 31(14.4) 4928(21.5) 30(16.4)
HoAthFpi% 1824(8.0) 6(2.8) 1828(8.0) 2(1.1)
HE[n(%) ] 1.996  0.369 9.076  0.011
LT 5942(26.0) 65(30.1) 5942(25.9) 65(35.5)
B 5410(23.6) 50(23.1) 5419(23.6) 41(22.4)
B 11 540(50.4) 101(46.8) 11 564(50.4) 77(42.1)
TS UAAR L n (% ) ] 2.606 0.272 17.962  <0.001
B4 13 310(58.1) 114(52.8) 13 319(58.1) 105(57.4)
F U 2799(12.2) 31(14.0) 2824(12.3) 6(3.3)
B 6 783(29.6) 71(32.4) 6 782(29.6) 72(39.3)
FIEF A [ n(% ) ] 13.963  0.001 18.256 <0.001
<1.30 6 462(28.2) 78(35.9) 6 493(28.3) 47(25.7)
>1.30 ~3.5 8 816(38.5) 91(41.9) 8 810(38.4) 97(53.0)
>3.5 7 614(33.3) 47(22.1) 7 622(33.2) 39(21.3)
BMI(kg/m?) [x 5] 29.6 +6.6 29.9+7.0 0.805 0.418 29.6 +6.6 27.8 5.8 4.177  <0.001
IR n(% ) ] 14.462  <0.001 15.834 <0.001
& 11 824(51.7) 83(38.4) 11 840(51.6) 67(36.6)
2 11 068(48.3) 133(61.6) 11 085(48.4) 116(63.4)
AR n( % ) ] 8.006 0.018 31.599  <0.001
MA 15 016(65.6) 159(73.4) 15 019(65.5) 156(85.2)
/R 1302(5.7) 5(2.3) 1304(5.7) 3(1.6)
R 6574(28.7) 52(24.3) 6 602(28.8) 24(13.1)
[ n(%) ] 1.029 0.310 24.951 <0.001
& 7 159(31.3) 75(34.7% ) 7 145(31.2) 89(48.6)
B 15 733(68.7) 141(65.3% ) 15 780(68.8) 94(51.4)
DA B (%) ] 5.372 0.020 61.677 <0.001
% 16 812(73.4) 143(65.8% ) 16 868(73.6) 87(47.5)
7 6 080(26.6) 73(34.2%) 6 057(26.4) 96(52.5)
BRI n(% ) ] 0.863  0.650 13.072  0.001
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PD AD
AF i Ik PD PD v Pl 4k AD AD PE P
(n=22892) (n=216) (n=22925) (n=183)
7 18 111(79.1) 173(80.6% ) 18 159(79.2) 125(68.3)
TR R 666(2.9) 8(3.6%) 666(2.9) 8(4.4)
B2 4115(18.0) 35(15.8%) 4100(17.9) 50(27.3)
JEERAE PEBEA[(%) ] 6.827 0.078 10.476  0.015
Q1 5713(24.9) 67(31.0) 5716(24.9) 64(35.0)
02 5721(25.0) 54(25.0) 5736(25.0) 39(21.3)
03 5721(25.0) 55(25.5) 5732(25.0) 44(24.0)
04 5737(25.1) 40(18.5) 5741(25.0) 36(19.7)
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Table 2 Logistic regression analysis ofcarotenoid intake and neurodegenerative diseases

B 1

B2

B 3

OR (95% CI) P{H OR (95% CI) P{H OR (95% CI) P{H
PD
Q1 Ref Ref Ref
Q2 0.80(0.56 ~1.15) 0.238 0.82(0.57~1.17) 0.277 0.83(0.58 ~1.20) 0.328
Q3 0.82(0.57 ~1.17) 0.277 0.85(0.60 ~1.22) 0.383 0.91(0.63 ~1.31) 0.598
Q4 0.59(0.40 ~0.88) 0.010 0.62(0.42~0.93) 0.019 0.65(0.44 ~0.98) 0.040
Py 0.015 0.031 0.081
AD
Q1 Ref Ref Ref
Q2 0.61(0.41 ~0.91) 0.014 0.62(0.41 ~0.93) 0.020 0.65(0.43~0.99) 0.043
Q3 0.69(0.47 ~1.01) 0.055 0.75(0.51 ~1.11) 0.157 0.80(0.54 ~1.20) 0.280
Q4 0.56(0.37 ~0.84) 0.006 0.64(0.43 ~0.98) 0.038 0.68(0.44 ~1.05) 0.080
Py 0.009 0.064 0.126

TE AR | R YRR AR 1 670 2 R T AR M S AT 3 AR 2 ROERE B VRRE TR B RS (BMILSRBE DT RSO L AR B IR R

B R L I O I AP A NHANES J&38

2.3 maASAH  ABSEHE— DX AR IR IE
FE I3 4 A5 PR 2R AT T 41 53 A1 Fi 38 BAR
AT, G558 N3 3 PR 78 70 2 DL AHE P ge 2|
TREXRNE PRBAEREAN PD KU B K
(OR =0.52,95% CI:0.30 ~0.96) ; 7 A 54 bR 5 %
KB E A AR, 52008 N REA BRIl
(QL ZH)AHLL, Q4 2% PD R KU 34 8k B AT et
2 (S FRBE R R BE(K . OR = 0. 60,95% CI:0. 38 ~
0. 94 ; K H 5 0L JE B AK: OR = 0.44,95% CI:0.22 ~

0.87) . MiGEZAE MRBEAREXS AD MR RN
MZEFTE e PER Q4 41 (OR =0.49,95% CI:0.26 ~
0.93) , ABWEIRIGHEMRAY Q2 A1 Q3 2H(Q2:0R =0. 42,
95% C1:0.20 ~0.89) ;03:0R =0.45,95% CI:0.20 ~
0.98)), LA B &l R/ Q2 211 (OR =0.56,95%
CI:0.33 ~0.94) , s HAEH T Hr 45 28 WoR , PRI AR
W R A SRR R AU A5 AR R I X S 8 N R
AT S AD 3 PD fOCHR A BA L HAEH,



- 1396 -

PR TR 2= 2% 2025 4255 52 55 8 ] Modern Preventive Medicine, 2025, Vol. 52, NO. 8

R3 AFWARKAY M REA S 2B ISR A CAE 7

Table 3 Correlation analysis ofcarotenoid intake and neurodegenerative diseases in different subgroups

il OR 18(95% CI) P1{H OR {(95% CI) Py ZHAEH PIH
P 5 7
PD 0.815
) Ref Ref
02 0.61(0.33~1.02) 0.059 1.03(0.64 ~1.65) 0.896
03 0.99(0.60 ~1.65) 0.837 0.81(0.48 ~1.36) 0.418
04 0.75(0.44 ~1.28) 0.288 0.60(0.34 ~1.07) 0.085
AD 0.124
Q1 Ref Ref
02 0.73(0.39 ~1.36) 0.320 0.59(0.34 ~1.01) 0.055
03 0.94(0.53 ~1.68) 0.835 0.64(0.37 ~1.12) 0.118
04 0.93(0.52 ~1.68) 0. 821 0.49(0.26 ~0.93) 0.029
AEIL <70 =70
PD 0.859
01 Ref Ref
02 0.89(0.53 ~1.50) 0.659 0.66(0.40 ~1.08) 0.098
03 0.94(0.56 ~1.57) 0.807 0.65(0.40 ~1.08) 0.096
04 0.70(0.40 ~1.21) 0.201 0.52(0.30 ~0.96) 0.021
AD 0.249
Q1 Ref Ref
02 0.44(0.13 ~1.43) 0.170 0.68(0.44 ~1.04) 0.076
03 0.43(0.13 ~1.39) 0.156 0.81(0.53 ~1.23) 0.327
04 0.53(0.18 ~1.58) 0.253 0.69(0.44 ~1.08) 0.105
BE PRI 2 &
PD 0.105
o) Ref Ref
2 1.55(0.72 ~3.35) 0.267 0.70(0.46 ~1.06) 0.096
03 0.61(0.22 ~1.65) 0.328 0.94(0.64 ~1.40) 0.767
04 1.05(0.44 ~2.48) 0.912 0.60(0.38 ~0.94) 0.024
AD 0.601
Q1 Ref Ref
02 0.42(0.20 ~0.89) 0.025 0.75(0.45 ~1.23) 0.250
03 0.45(0.20 ~0.98) 0.045 0.95(0.59 ~1.52) 0.821
04 0.70(0.34 ~1.44) 0.339 0.70(0.41 ~1.19) 0.185
LR = 7
PD 0.087
01 Ref Ref
02 0.95(0.60 ~1.50) 0.829 0.70(0.39 ~1.26) 0.233
03 0.90(0.56 ~1.45) 0.670 0.85(0.49 ~1.48) 0.573
04 0.84(0.52 ~1.36) 0.474 0.44(0.22 ~0.87) 0.019
AD
Q1 Ref Ref 0.774
02 0.56(0.33 ~0.94) 0.027 0.85(0.44 ~1.67) 0.644
03 0.74(0.45 ~1.23) 0.246 0.89(0.46 ~1.71) 0.721
04 0.69(0.40 ~1.17) 0.167 0.71(0.34 ~1.48) 0.358
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