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Abstract

Objective: To investigate the association between the C-reactive protein-triglyceride-glucose index
(CTI) and Parkinsonism (PD). Methods: Based on the NHANES database, 12,291 participants were in-
cluded and analyzed using complex sampling weights. CTI was included in weighted logistic regres-
sion models both as a continuous variable and as a tertile-based categorical variable. Restricted cubic
spline (RCS) analysis was used to evaluate the dose-response relationship. Receiver operating char-
acteristic (ROC) curves were used to compare the discriminatory performance of CTI, TyG, and CRP
for PD. Results: The weighted sample represented 1,033,961,743 individuals, and the weighted prev-
alence of PD was 1.15%. With increasing CTI tertiles, the weighted prevalence of PD increased from
0.72% in T1 to 1.71% in T3. In the fully adjusted model, CTI as a continuous variable was associated
with increased odds of PD (OR = 1.79, 95% CI: 1.23~2.60, P = 0.003). Compared with the T1 group
(5.2~8.01), the T3 group (8.81~13.11) had higher odds of PD (OR = 2.00, 95% CI: 1.01~4.00, P = 0.049),
with a P value for trend of 0.003. RCS analysis suggested a positive linear association between CTI and
PD (P for nonlinearity = 0.118). ROC analysis showed that the AUC values of CTI, TyG, and CRP for
discriminating PD were 0.636, 0.558, and 0.574, respectively. Subgroup analysis showed a stable over-
all association (OR = 1.87, 95% CI: 1.41~2.50, P < 0.001), with an interaction by age stratification (P
for interaction = 0.003). Conclusion: In the weighted NHANES population, higher CTI was associated
with increased odds of Parkinsonism. Compared with TyG and CRP, CTI showed relatively better dis-
criminatory performance for PD.
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1. 5l

A< AR5 (PD) & — 2K LU IR A AR Iz SR O T BRI A PR AT MR, HoR ARk J8 52 B4R 8
WL Ty . ARHIRAS « JORE RS B AE 22 M R R L[R2 [ 1]-[3]. FRIE PD AR IS bRiEAL K 26
M 1990 1) 12.8/10 /3 EF+ 48 2021 41 24.3/10 /5, RIRZEHEKES, Tiih#H] 2030 4, FKE PD £k
NECK I A2 508 i, X — i sh AN NFIFE 2 #7535 5e (4]

BEAEEFC R, JEREIRI PD S v Bk & 3 A0 7 8 1 R 2 T IA 58.4% (5] BAH I =18 - #i % pE
(triglyceride-glucose, TyG)TEEUAME N B RITTEAIR R, TRPHIESL S PD R AR KU A AR5 35 AH 5%
[6]-[8] H—M, RALIARSE Meta 0¥, PD HBEIMNAIM LMK C M F(C-reactive protein,
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CRP)/KF-THiEr, 7 2O0E [ SAE PD i B #2 i BAG B ZAEH[9], H A4 CRP Jh it 5 PD BE BTl
JEAAIRE[10]. C RN A - H il = - % %) B 45 £(C-reactive protein-triglyceride-glucose index, CTI) &3 &
CRP 5 TyG 15 BRI S8R, 7T [F] sl 58 A 8747 A & ZARBUIRAS [ 1] [12]0 T RAF IR, CTI 5
e ML N 26 e R DA S0 LS - B — B B o ik g B35 A o0, B XU 73 2 RE I8 T CRP B TyG
B ARRR[13] [14]. T RIS FIGT AR PD ARSI B AL K S5 2448, CTI I RERUHR —4R
P 5E A THI b S e PD AH SR AR - SO0E B

SR, HETRT CTI Y PD Z [k R EHAERAI IR AR . Klt, ASHEFEHEET NHANES #ds it T 5
FAMFEIIEL A, Al CTI S PD BI5GB AE PD (Il AR TR ARSI 1) il € S A .

2. #EREFE
2.1. HEFBESHRIIR

A7 HET NHANES A58 I RS Wi 20 1. NHANES KA 2. 2B MRS, W]
T R A HEWT RN LR RBP4 R iRIEAR M W8, AR RN FIR A PD R
. CTL. EAMPESHA & EE AR B EM 12,291 45 5%, Hd PD E 139 6l BURE
1,033,961,743 4 N#E. HESAREERG: (1) F# <40 £ (n=65,064); (2) CTI BHEHkKn=23,961). AHFF
A ZARRESE, A EANBERAME R, JRIGHA CET NCHS B & RE S 55 mERE.

22.CTIRIENX

CTI = 0.412 x In(CRP [mg/L]) + In[TG (mg/dL) x FPG (mg/dL)/2], % =2Hi% A T1 (5.2~8.01). T2
(8.01~8.81)11 T3 (8.81~13.11)4H..

2.3. A& HRBAIER

PD iz Wi T — el Z M T TV697 PD W24t 77 . £ NHANES ##E =, Jheeziy ) fii A
I A R E AT AL . BT EBARCEA R, IR I TRYT PD MZYEREEGN N . RlIk, NHANES
Bl AR EX L6 030 4, R 2 L BRI, ZERRZE. B2, W 2 AR BT
[15] [16]. KA M EEMREMH M2 M e 240, A #8258 PD; S0, 418535 83E PD =
5#(17].

2.4. IEARBERIER R 54R

AW FIERS PD {EEAICII R A NI B AFEER . M. 2E KF. FTRU E(PIR). BMI.
W4 . HbAle. LDL. HDL. ALT. AST. JREZ. WUEF. @i/, O MR BRAEPIRE .

2.5. ZiESW

B 53 W 3575 18 NHANES S 4 it, SRAAHMN M MEC M B RCE . 7 A8 SR SR 2R kA7 n
B o TSRS TR 43 A AR DL E (R 22) B AL 5 (VU 7 A7 30 7, 43 2878 & DUIMBUIEON B 73 LE 0w
ZHL 1R] LU 2 ) R FA IR T 22 43 BT BROIAL ) A 56k o SR F A Logistic [IABER Pl CTI 5 PD 2 8] #)5CHEK,
i 5 LB EE(OR) A2 95% B AF X [8](95% CI)o #EE =AMIE D EERIAL: Model 1 NAPIEEARAY; Model 2
BAERE . MR BMI; Model 3 #f—2B B Z0E KT U EL(PIR). Ysi4i k. HbAlc. LDL. HDL.
ALT. AST. K& WUEF. i OISR WAHAORA . KA RCS ¥l CTI 5 PD Z[A] ()57
B - RNRAR KRR, JERA ROC #hZk b CTIL TyG Ml CRP %f PD X 73 %G«
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N T VRS RR @M, BE— DR HE/KT. PIR. BMLL miffilk o MUE B WO
AR AT L b, IR HAR PAE. FrA St AR R AR (RCA 4.5.1), XU P < 0.05 WA
NEFHAGEE L

3. &%
3.1. IR RELFFE

AWFFRILEIN 12,291 %42 5%, Hrb PD ] 139 . IBURACE 1,033,961,743 44 A\H#E, K4k PD
BB HN 1.15%. B CTI =4 Fh i, BMI. Yi4iE. HbAlc. LDL. JRER. NLR. SIRI f1 CTI A
SRR R T, 1 HDL 2 RSP < 0.001). PD MBI RN Q1 (5.2~8.01)4L 0.72%T+%E Q2
(8.01~8.91)4H 1.08%411 Q3 (8.81~13.11)4H 1.71%, #HiAZEF BA G245 X (P =0.010), WF%E 1.

Table 1. Baseline characteristics of the study population

= 1. ARABELE

ISP ;3 T1 T2 T3 P
(N =1,033,961,743) (N =372,218,206) (N =336,537,581) (N = 325,205,956)

R () 55.00 (47.00~66.00)  53.00 (46.00~63.00)  57.00 (48.00~68.00)  57.00 (49.00~66.00)  <0.001
BMI (kg/m?) 28.10 (24.63~32.34)  25.42 (22.84~28.85)  28.50 (25.45~32.33)  31.07(27.35~35.96)  <0.001
SBP (mmHg)  124.00 (114.00~138.00) 120.00 (110.00~134.00) 126.00 (114.00~140.00) 128.00 (118.00~140.00) <0.001
HbAlc (%) 5.50 (5.30~5.80) 5.40 (5.20~5.60) 5.50 (5.30~5.80) 5.70 (5.40~6.30) <0.001

LDL-C (mg/dL)  119.00 (96.00~143.00) 116.00 (94.00~138.00) 121.00 (97.00~145.00) 121.00 (96.00~149.00) <0.001

AST (U/L) 23.00 (19.00~27.00)  23.00 (20.00~27.00)  23.00 (20.00~27.00)  22.00 (18.00~27.00)  0.001
ALT (U/L) 21.00 (17.00~28.00)  21.00 (16.00~26.00)  21.00 (17.00~28.00)  23.00 (17.00~31.00)  <0.001
UA (mg/dL) 5.40 (4.50~6.40) 5.00 (4.20~5.90) 5.60 (4.70~6.50) 5.80 (4.90~6.80) <0.001
Scr (mg/dL) 0.85 (0.71~1.00) 0.85 (0.70~1.00) 0.88 (0.73~1.00) 0.84 (0.70~1.00) 0.006

HDL-C (mg/dL)  52.00 (43.00~64.00)  60.00 (49.00~72.00)  51.00 (43.00~62.00)  45.00 (38.00~54.00)  <0.001
P51 0.301

C 491,584,374 (47.54%) 172,929,440 (46.46%) 164,265,953 (48.81%) 154,388,981 (47.47%)

% 542,377,370 (52.46%) 199,288,766 (53.54%) 172,271,628 (51.19%) 170,816,976 (52.53%)
HEE <0.001
LUV 189,130,999 (18.29%) 57,921,998 (15.56%) 61,980,689 (18.42%) 69,228,312 (21.29%)
[Eaal==N 4 260,606,335 (25.20%) 80,562,407 (21.64%) 90,211,515 (26.81%) 89,832,414 (27.62%)

RERLL T 584,224,409 (56.50%) 233,733,801 (62.79%) 184,345,377 (54.78%) 166,145,231 (51.09%)

PIR <0.001
fR(=1.3) 217,809,789 (21.07%) 62,261,730 (16.73%) 70,992,589 (21.09%) 84,555,471 (26.00%)
H1(1.3-3.5) 330,883,218 (32.00%) 110,672,148 (29.73%) 108,932,601 (32.37%) 111,278,468 (34.22%)

Bi(>3.5) 485,268,736 (46.93%) 199,284,328 (53.54%) 156,612,391 (46.54%) 129,372,017 (39.78%)
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509,770,368 (49.30%)
330,209,568 (31.94%)
193,981,807 (18.76%)

258,811,495 (25.03%)
775,150,249 (74.97%)

197,751,262 (53.13%)
109,796,293 (29.50%)
64,670,652 (17.37%)

88,564,284 (23.79%)
283,653,922 (76.21%)

171,997,439 (51.11%)
107,978,466 (32.09%)
56,561,676 (16.81%)

89,577,529 (26.62%)
246,960,052 (73.38%)

140,021,668 (43.06%)
112,434,809 (34.57%)
72,749,480 (22.37%)

80,669,682 (24.81%)
244,536,275 (75.19%)

<0.001

0.057

513,537,047 (49.67%)
520,424,697 (50.33%)

231,209,896 (62.12%)
141,008,310 (37.88%)

155,788,682 (46.29%)
180,748,898 (53.71%)

126,538,468 (38.91%)
198,667,488 (61.09%)

<0.001

906,794,505 (87.70%)
127,167,239 (12.30%)

340,056,726 (91.36%)
32,161,480 (8.64%)

294,742,902 (87.58%)
41,794,678 (12.42%)

271,994,876 (83.64%)
53,211,080 (16.36%)

<0.001

1,022,096,204 (98.85%) 369,545,045 (99.28%)

11,865,539 (1.15%)

2,673,161 (0.72%)

332,916,999 (98.92%)
3,620,582 (1.08%)

319,634,160 (98.29%)
5,571,796 (1.71%)

0.010

VE: ESELIPAIE(P25~P75)For, HIE HLHEE A Kruskal-Wallis H #5670 2880 & DUINAUGIE ChiAl i 4y o) F =, 4a
LK Rao-Scott 2 #3%. BMI = f&JFi$8%L; SBP = W4ilt; HbAlc = BELIMZI & H; LDL-C = fik% 5 A & (A BH [ B
HDL-C = m#% AR AREE; AST= RAZMRBEEELN; ALT = NERAELEE; UA = JRIR; Scr= MiGNE;

PIR = KEEWATTHLL; CVD = O ML 5%

32.CT1I 5

PD HYKEX

PD = A& .

I Logistic [BIAZE R o, CTI FHim5 PD B AT RetET Ml ¢, DLELAE RGN, Model 1.
Model 2 #11 Model 3 H1] OR 2354 1.47 (95% CI: 1.13~1.92, P=0.004). 1.46(95% CI: 1.09~1.97,P=0.013)
A1 1.79 (95% CI: 1.23~2.60, P =0.003). fE=4rf7 704, T3 AL T B A AR T1 44 OR 5 2.00
(95% CI: 1.01~4.00, P = 0.049), #EHKL: P =0.003, W4 2. BREIVEL T FEFBIR R, B CTI M,

PD S5 ] REVE BB T i 3 s ARZRIERG LR P=0.118, R/ Z [A] 5

Table 2. Multivariate logistic regression analysis of CTI and PD

%2 2.CTI 5 PD BI%E % Logistic B3R

(i)

AR - RBER(E 1)

AL 1 yRilly)
CTI
OR (95% CI) P OR (95% CI) P

B4k 14~ SD 1.47 (1.13~1.92)  0.004 1.46 (1.09~1.97) 0.013

T1 Reference Reference

T2 1.36 (0.73~2.51)  0.328 1.22 (0.61~2.45) 0.521

T3 2.10(1.18~3.75)  0.013 1.91 (1.05~3.48) 0.035
EAE R 0.004 0.011

BR 3
OR (95% CI)
1.79 (1.23~2.60)
Reference
1.30 (0.67~2.51)
2.00 (1.01~4.00)

0.003

0.435
0.049
0.003

T B 1. ORUEERI, RO 2. JAERAERE. TERI. BMI; BT 3. iEEARES.

HbAlc. LDL-C. HDL-C. ALT. AST. UA. Scr. mlfilJE. CVD. WHH. 2XiH.

PE5]. BMI. #(& 7K°F. PIR. SBP.

DOI: 10.12677/acm.2026.1682923

1463


https://doi.org/10.12677/acm.2026.1682923

55
R
b
48

50+
P =0.003
PeE4it = 0.118
40+
)
X 30
Te)
2
o
g
. 20+
ie]
ko)
@]
10
0 - |
6 , 10 12
CRBA - = B AT A e

Figure 1. Dose-response relationship between serum CTI and PD

& 1. Mm% CTI 5 PD FIE - RNXFR

3.3. ROC & o

ROC izt & x(14 2), CTI. TyG #l CRP [X4} PD [#] AUC 434124 0.636 (95% CI: 0.587~0.680)+
0.558 (95% CI: 0.507~0.608)F1 0.574 (95% CI: 0.524~0.624). HH, CTI ) AUC .

1.00- [//
/’//_E//’
S
7~ F’H
0.75-
il
#0.50
ﬁ /
/ —— TyG:(AUC = 0.558)
0257 / fr} CRP : (AUC = 0.574)
/ ——— CTI: (AUC = 0.636)
)
P
0.00{ &
0.00 0.25 0.50 0.75 1.00

1R

Figure 2. ROC curve of serum CTI predicting PD
[ 2. M7 CTI F PD B9 ROC BhZk

3.4. EHTHT
WA HT BRI 3), ERZEWLAF CTI F5 5 PD A M R —FUEA ISP >0.05). 2 H A
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WoRER D B ENAZBEAEHEP = 0.003), fEER <60 5 NHEFSLBEHOR = 2.71, 95% CI:

1.87~3.92, P <0.001).

N(%) OR(95%CI) P for interaction

File 0.003
<60 6,244(50.8%) o) 2.71(1.87,3.92)
>60 6,047(49.2%) © 1.14(0.82,1.58)

TR 0.554
E: 6,063(49.3%) °® 1.71(1.06,2.76)
4 6,228(50.7%) ® 1.92(1.40,2.64)

BMI 0.368
<25 kg/mA2 7,694(62.6%) e] 1.78(1.22,2.58)
>25 kg/m*2 4,597(37.4%) @ 2.07(1.36,3.15)

HEREE 0.921
mPUT 3,822(31.1%) © 1.56(0.97,2.52)
L 2,807(22.8%) ® 2.88(1.52,5.45)
Je2m L E 5,662(46.1%) o 1.62(1.14,2.31)

PIR 0.532
<13 4,054(33.0%) © 1.99(1.43,2.77)
1.3-35 4,215(34.3%) 1.73(0.97,3.09)
>35 4,022(32.7%) 1.81(1.07,3.06)

EE 0.923
b 5,308(43.2%) °® 2.27(1.44,3.57)
5 6,983(56.8%) ® 1.66(1.07,2.59)

CVD 0.529
o 10,413(84.7%) ® 1.85(1.39,2.45)
H 1,878(15.3%) o 2.03(1.08,3.80)

IR AR 52 0.167
MR 6,040(49.1%) @ 1.29(0.86,1.94)
M 3,932(32.0%) o 3.49(2.36,5.17)
b\ 2,319(18.9%) o 1.95(1.13,3.37)

B 0.53
P 3,658(29.8%) ® 1.60(1.05,2.44)
el 8,633(70.2%) ° 1.97(1.34,2.90)

050 1.0 2.0 4.0
Effect (95%Cl)

Figure 3. Subgroup analysis of the relationship between CTI and PD
3.CTI 5 PD XA LA D

4. g

A FEHE T NHANES S22 IR et 7 2% CTI 5224 N PD Z [ REXAJIER], CTI It
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15 PD R AT BEE I I A OG, RIVETE e AT R R R X R O R AR B, [FIN, AWFAEIR CTI
5 PD WREEE T TyG. CRP. B4t WAL HrAIZE EAER A HTIER T CTI 5 PD Z A58 R —8itk.

—7JiTh, Hogg %KM, MR PD B3 vh A7 e 5 F il A Rl ik & 2= 41K, 3~ ARl R % 7 PD
NBEFFEADIL[S]. Bif5, Chang S57E4E BAFIH it —D#iE, TyG ®JtaE 1 A4, PD R AE RGN
6.2% (HR =1.062, 95% CI 1.007~1.119) [6]. B4k, Cao 251 Cheng (R Ft KM, s TyG A5 PD
BANEN TR FRRAE DG, 65 5 m A A RS KU R SRR 2 T RE L A 0%, B IR B AP AT e A
%5 PD BIKA, W5E AR R AR B IR [7] [8]. 55— 7T, #RAEFREY) CRP 7E PD
F R R RS2 B2 26 . Qiu Z5 11 Meta 23 A4 23 THU 515t HEHF 72 J5 A B, PD AR I 37 A0 i i
CRP /K-F35 035 = TR IR, SCRpAMNE PR SOE IS 2 5 PD i B F2[9]. Sawada S5 — 0 Kk I,
A4 CRP 5 PD B TR MG, CRP &Fhm 2 f%, SBSET AN 29% (HR = 1.29,
95% CI1.10~1.52) [10]. XEERFFAL[FZRHE, SOEFMRE T HIH7E PD I K IEHEEEH. 5 LA
R A —80 AR — 3R, ¥ CRP 5 TyG BAEMIIE &8s CTL, ROC 437 iR, CTI H) AUC
T CRP F TyG, {EfHERNE, RE CTIH AUC & T TyG 1 CRP, HE/R HAH# s — ik 8 FEF5 5
HAEREMX S, HE AUC 45HEMNN 0.636, RS RAETREIR. ik, CTI HAIASE# iR
NEAGRTEE SIS EE R TR, 1N e A — N5 PD BRIRESH MR s s . Hz
TR T PD K72 SR B PR G A AL 4, A7) 75 76 T A T A B AN S B0 et o it — 20
A

CTI B CRP 5 TyG &, H TyG &AM S ZHIUE R85, FIE CTI A WU AF/E
B AR AL RIE ST 13] [14] [18]0 —J7TH, JEBRIEFIXMEA KRG BA A E IR AR E
M, RS EAPIDET SRS RE SRS, SRR ARG AR S, AR a- R fil
W AR E RS, NTEHEE BRI A ST E3][19]. B — 51, 181 4 2 PD () 5 25 B IR,
R SR 1) /N 5 240 B R B T J I 4 L T R T 22 B IR 4% A PR IR - AN ARG SLBRON B, N pR e, I
5 o-F b i 8 (A R SR ER[20] [217. R, CTIAE NEES JORE 5 R 5 RIRPUE B R A4868, WRE
BUR—FRAREE AT R B PD AHSCHIAHT - 2O R, X vH S PD MR IR T I E AR SRR

WM B, EW D EAAEREL TR, CTI S PD MIBAEARHEE AR BN . X —45
RArRedern, EARE AFEF, CTI PR BIAM - ZIEF AT PD RIARXG DTRREE 5 s T /e iy e AN
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