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Abstract: Objective To investigate the association between the Geriatric Nutritional Risk Index (GNRI) and metabolic
syndrome (MS) among elderly people of ethnic minorities in Guizhou Province, providing scientific evidence for the health
management of the elderly in this region. Methods Based on the “Southwest Regional Cohort Study of Natural Populations of
Ethnic Minorities”, this study included 4 521 elderly individuals aged 60 and above from the Miao, Dong, and Bouyei ethnic
groups in Guizhou Province. Data on demographic characteristics, lifestyle, physical examination, and biochemical indicators
were collected. Logistic regression, subgroup analyses, and restricted cubic splines (RCS) were used to evaluate the association
between GNRI and MS. Within each ethnic group, the optimal cut-offs from ROC curves (107.9 for the overall population,
108.0 for the Miao, 110.1 for the Dong, and 106.0 for the Bouyei) were applied to categorize GNRI into high and low levels for
subsequent sensitivity analyses. Results The overall prevalence of MS was 23.9%, with prevalence rates of 24.6%, 25.4%, and
21.3% among the Miao, Dong, and Bouyei ethnic groups, respectively. In Model 3, which adjusted for all covariates, GNRI as a
continuous variable was positively correlated with MS risk in the total population, Miao, and Dong groups, with OR  (95% CI) of
1.07 (1.05-1.09), 1.07 (1.04-1.10), and 1.07 (1.04-1.11), respectively. However, this association was not significant in the
Bouyei group (P=0.172). When GNRI was categorized, in the total population and Miao and Dong groups, higher GNRI
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quartiles  (Q2-Q4) were associated with a gradient increase in MS risk compared with the Q1 reference group. However, this

assoclation was not statistically significant in the Q2 group or in any quartile group of the Bouyei ethnic group. Sensitivity

analysis showed that the high—GNRI group had a significantly increased risk of MS (overall population: OR=1.98; Miao: OR=

2.43; Dong: OR=1.76; all P<0.001), whereas the association remained non-significant in the Bouyei population (OR=1.03, P=

0.845). Subgroup analysis showed that GNRI interacted with ethnicity and educational level, with stronger associations in the

Dong group and among individuals with lower educational levels. RCS analysis indicated a linear positive association between

GNRI and MS in the total population, while a non-linear positive association was observed in the Dong, Miao, and Bouyei

groups. Conclusion Among the elderly Miao and Dong populations in Guizhou, an elevated GNRI was an independent risk

factor for MS. No such association was observed in the Bouyei ethnic group. The relationship between GNRI and MS varied

by ethnicity, indicating that ethnicity —specific nutritional intervention cut—offs and MS prevention strategies should be

developed.
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Table 1 Basic characteristics of the study participants (M (Py, Pss), n(%)]

AR i B (n=4 521) 4F MS 4 (n=3 439) MS 2H(n=1 082) VIZ 18 P
AR (S) 66.2 (63.1,70.6) 66.3 (63.2,70.7) 66.0 (63.1,70.4) -0.623 0.533
531 5.400 0.022
HE 1905 (42.1) 1482 (43.1) 423 (39.1)
T 2616 (57.9) 1957 (56.9) 659 (60.9)
R 7.799 0.020
Wi 1295 (28.6) 977 (28.4) 318 (29.4)
i % 1 881 (41.6) 1 403 (40.8) 478 (44.2)
iR 1 345 (29.8) 1059 (30.8) 286 (26.4)
WS AR TR 5.897 0.100
LS / A 3433 (75.9) 2605 (75.7) 828 (76.5)
B 84 (1.9) 56 (1.6) 28 (2.6)
T 996 (22.0) 773 (22.5) 223 (20.6)
ARG 8(0.2) 5(0.1) 3(0.3)
AR 15.046 <0.001
LT 4104 (90.8) 3154 (91.7) 950 (87.8)
SLNR 417 (9.2) 285 (8.3) 132 (12.2)
WARAR S 7.543 0.023
ERU 3407 (75.4) 2 565 (74.6) 842 (77.8)
H AT 829 (18.3) 661 (19.2) 168 (15.5)
T 285 (6.3) 213 (6.2) 72 (6.7)
IR 11.596 0.003
MASEI LA 2722 (60.2) 2040 (59.3) 682 (63.0)
R 955 (21.1) 719 (20.9) 236 (21.8)
R RO 844 (18.7) 680 (19.8) 164 (15.2)
REIRAS 4.059 0.049
PN RN 3767 (83.3) 2 887 (83.9) 880 (81.3)
e 754 (16.7) 552 (16.1) 202 (18.7)
[ (INES 285.094 <0.001
Pt 1 446 (32.0) 874 (25.4) 572 (52.9)
w5 3075 (68.0) 2565 (74.6) 510 (47.1)
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A BB (=4 521) 4k MS 41(n=3 439) MS 4 (n=1 082) CIZAH P
Wb 303.906 <0.001
2 281 (6.2) 93(2.7) 188 (17.4)
7 4240 (93.8) 3346 (97.3) 894 (82.6)
1o i I AE 94.837 <0.001
2 173 (3.8) 78 (2.3) 95 (8.8)
& 4348 (96.2) 3361 (97.7) 987 (91.2)
RN 17.020 <0.001
2 223 (4.9) 144 (4.2) 79 (7.3)
& 4298 (95.1) 3295 (95.8) 1003 (92.7)
Bl (cm) 83.0 (76.0, 90.5) 80.2 (74.0, 86.0) 92.3 (88.0, 97.0) -34.597 <0.001
3 = (mmol/L) 1.4 (1.0, 2.0) 1.3 (1.0, 1.6) 2.3(1.9,3.1) -35.837 <0.001
HDL-C(mmol/L) 1.5(1.3,1.7) 1.5(1.3,1.8) 1.3 (1.1, 1.5) -21.282 <0.001
A (mmol/L) 5.3(5.0,5.8) 5.2(4.9,5.6) 5.8 (5.2,6.8) -22.055 <0.001
W4 (mm He) 133.0 (120.3, 148.3) 129.3 (117.3, 144.7) 143.0 (132.3,156.0)  -18.418 <0.001
#F5K IR (mm Hg) 81.3(74.3,89.3) 80.0 (73.0, 87.7) 86.3(79.3,93.3) -15.407 <0.001
BMI 23.5(21.1,26.0) 227 (20.5, 24.8) 26.3 (24.6, 28.4) -30.529 <0.001
13 (/L) 45.7 (43.6,47.9) 454 (43.4,47.6) 46.5 (44.3, 48.8) -8.219 <0.001
GNRI 108.4 (104.7, 112.1) 107.7 (103.9, 111.4) 110.6 (107.5,1142)  -15.769 <0.001
GNRI 732 211.363 <0.001
Quartile 1 (<104.7) 1137 (25.1) 1002 (29.1) 135 (12.5)
Quartile 2 [104.7 ~ 108.4) 1135 (25.1) 914 (26.6) 221 (20.4)
Quartile 3 [108.4 ~ 112.1) 1126 (24.9) 810 (23.6) 316 (29.2)
Quartile 4 (=112.1) 1123 (24.8) 713 (20.7) 410 (37.9)

2.2 AR R #HEAFE GNRI 5 MS 9 logistic 541 &
R, GNRI AE A iELLAS J i, GNRL 5 MS ) Sk
FER M ARG = AR s Y B Gt
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Table 2 Logistic regression analysis of GNRI and MS in different ethnic populations

GNRI JSUN: B % AR
OR(95%CI) P{E OR(95%CI) PAE OR(95%CI) P{H OR(95%CI) P
R 1
SEGERIAS . 1.11(1.09-1.12)  <0.001  1.09(1.06~1.11) <0.001  1.14(1.12~1.17)  <0.001  1.11(1.08 ~1.14)  <0.001
Iy
Q1 1 (ref) 1 (ref) 1 (ref) 1 (ref)
02 1.79 (142~226) <0001  1.85(1.19~2.87) 0.006  3.69(2.01~6.77) <0.001 1.51(1.10~2.08) 0.012
03 290 (232~3.61)  <0.001 3.07(2.04~462) <0001 7.52(425~1329) <0.001 193(1.33~279)  <0.001
Q4 427(344~530) <0001 4.13(274~622) <0001 11.17(6.39~19.53) <0.001 3.27(2.06~5.18)  <0.001
L 2
FEGEEIS 1.1 (1.09~1.12) <0.001  1.09(1.06~1.11) <0001  1.14(1.12~1.17)  <0.001  1.11(1.08~1.14)  <0.001
SRR
Q1 1 (ref) 1 (ref) 1 (ref) 1 (ref)
02 1.79 (142~226) <0001  1.83(1.18 ~2.84) 0.007  3.65(1.99~6.70)  <0.001  1.51(1.10 ~2.08) 0.012
03 290 (233~3.63) <0.001 3.052.03~459 <0.001 7.39(4.18~13.08) <0.001 1.93(1.33~279)  <0.001
04 431 (347~536) <0001 413 (2.74~623) <0.001 11.08(6.34~19.38) <0.001 327 (2.06~5.18)  <0.001
i 3
SRS 1.07 (1.05~1.09) <0.001  1.07(1.04~1.10) <0.001  1.07(1.04~1.11) <0.001  1.03 (0.99 ~ 1.06) 0.172
SRR
Q1 1 (ref) 1 (ref) 1 (ref) 1 (ref)
02 1.18 (0.91 ~ 1.54) 0217  1.55(0.95 ~2.53) 0.080  1.65(0.83 ~3.28) 0.155  0.79 (0.54 ~ 1.16) 0.224
03 1.65(129~2.13)  <0.001 241(1.52~381) <0.001  2.12(1.10 ~4.07) 0.024  0.93 (0.60 ~ 1.42) 0.713
04 240(1.87~3.07)  <0.001 324(22.05~5.14) <0.001 298(1.57~5.65  <0.001 1.36(0.80 ~2.34) 0.259

AR 1 RYH AR
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Table 3 Subgroup Analysis
i OR (95%CI) P{  Pfor interaction
PES 0.479
B 1.10(1.08 ~ 1.12)  <0.001
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59 0.014
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R L 1.04 (1.00 ~ 1.08) 0.041
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Figure 1 RCS curves of GNRI and MS in different ethnic populations
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