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Abstract

Objective: To investigate the association between total dietary sugar intake and the risk of gallstone
disease in adults based on the National Health and Nutrition Examination Survey (NHANES). Meth-
ods: A cross-sectional study was conducted using NHANES 2017~2020 data. Total dietary sugar in-
take was assessed by 24-hour dietary recall, and gallstone disease was defined by self-report. Weighted
Logistic regression models were used to adjust for potential confounders, and generalized additive
models (GAM) were applied to examine non-linear relationships, with the inflection point calculated
by a two-step recursive method. Results: Among 7087 participants, the median total sugar intake was
88.00 g (IQR: 54.45~131.59 g), and 11.10% reported gallstone disease. After adjusting for confounders,
each 10 gincrease in total dietary sugar intake was associated with a 4.5% increase in gallstone disease
prevalence [OR = 1.045 (95% CI: 1.013~1.078), P = 0.011]. GAM indicated a non-linear relationship.
However, the log-likelihood ratio test did not detect a statistically significant threshold effect (P = 0.067).
Conclusion: There is a continuous, non-linear positive correlation between the risk of gallstone disease
and total dietary sugar intake in adults, suggesting that higher levels of sugar consumption are associ-
ated with increased gallstone disease prevalence.
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JBAE DANBAE 2R 48 N B A A N RFAE s 2 3RET 10%~20% 1 e N2 (1] [2]0 LK, BE&EFEK
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Table 1. Baseline characteristics of study participants by quartiles of dietary sugar intake

1. BEABEAENFNEMN R RELRFE

B R B (/) (0~?41.83) (54.85Q~288.18) (88.21(31331.42) (131.548‘200.79) P
(%) 51.59 £ 17.56 52.49 +17.23 51.33+£17.37 49.82 +17.04 <0.001
GO 2.65+ 1.64 2.69+1.66 2.70 + 1.63 2.55+1.59 0.027
MR R (keal/d)  1496.41 + 598.94 179825+ 609.86  2136.34+646.48  2637.20+683.08  <0.001
P [51(%)] <0.001
ik 1053 (59.42%) 1020 (57.59%) 895 (50.51%) 734 (41.42%)
Ei2c3 719 (40.58%) 751 (42.41%) 877 (49.49%) 1038 (58.58%)
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FRR[H1(%)] <0.001
E| iV RSN 602 (33.97%) 618 (34.90%) 645 (36.40%) 694 (39.16%)
EFPETHRA 553 (31.21%) 479 (27.05%) 443 (25.00%) 378 (21.33%)

SPERE EE A 194 (10.95%) 213 (12.03%) 211 (11.91%) 191 (10.78%)
HoAh 423 (23.87%) 461 (26.03%) 473 (26.69%) 509 (28.72%)
BMI [kg/m?, 15(%)] 0.270
<25 467 (26.81%) 419 (23.92%) 450 (25.70%) 449 (25.55%)
>25 1275 (73.19%) 1333 (76.08%) 1301 (74.30%) 1308 (74.45%)
PABAIRIL (%)) 0.004
A 164 (9.26%) 173 (9.77%) 153 (8.63%) 129 (7.28%)
ik 603 (34.03%) 656 (37.04%) 670 (37.81%) 600 (33.86%)
el 302 (17.04%) 279 (15.75%) 299 (16.87%) 286 (16.14%)
[ 326 (18.40%) 277 (15.64%) 267 (15.07%) 322 (18.17%)
AN 377 (21.28%) 386 (21.80%) 383 (21.61%) 435 (24.55%)
W ARARBL (%)) <0.001
A 1050 (59.26%) 1072 (60.53%) 1063 (59.99%) 935 (52.77%)
BEfE 430 (24.27%) 450 (25.41%) 424 (23.93%) 423 (23.87%)
R 292 (16.48%) 249 (14.06%) 285 (16.08%) 414 (23.36%)
B8 PRI [51(%)] <0.001
7 1327 (74.89%) 1358 (76.68%) 1438 (81.15%) 1481 (83.58%)
2 445 (25.11%) 413 (23.32%) 334 (18.85%) 291 (16.42%)
e g MLAE [ (%) ] 0.561
% 576 (32.51%) 588 (33.20%) 581 (32.79%) 613 (34.59%)
P 1196 (67.49%) 1183 (66.80%) 1191 (67.21%) 1159 (65.41%)
TR I [15(%)] 0.293
i 915 (51.64%) 937 (52.91%) 964 (54.40%) 963 (54.35%)
s 857 (48.36%) 834 (47.09%) 808 (45.60%) 809 (45.65%)
IR Z5 5 [41(%)] 0.197
& 1579 (89.11%) 1550 (87.52%) 1585 (89.45%) 1586 (89.50%)
P 193 (10.89%) 221 (12.48%) 187 (10.55%) 186 (10.50%)
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Table 2. Weighted Logistic regression analysis of the association between dietary sugar intake and the risk of gallstone disease

2. BEREBAESEEARKX RN Logistic EYVA7 4

F AR | (Ril) FET 3

i HHRANE 1.004 (0.988, 1.020) 1.029 (1.010, 1.049) 1.027 (1.006, 1.048)  1.045 (1.013, 1.078)
#F10g) 0.637 0.007 0.026 0.011

JEEFEHRANE SR

Ql 1.0 1.0 1.0 1.0

Q2 0.892 (0.648, 1.228) 0.903 (0.646, 1.262) 0.862 (0.632, 1.176)  0.909 (0.588, 1.405)
0.492 0.558 0.373 0.570

03 0.954 (0.670, 1.357) 1.132 (0.744, 1.724) 1.100 (0.701, 1.728)  1.202 (0.668, 2.164)
0.794 0.570 0.686 0.425

04 0.823 (0.626, 1.082) 1.128 (0.845, 1.506) 1.043(0.768, 1.418)  1.164 (0.713, 1.901)

0.176

0.425
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Figure 1. Non-linear relationship diagram between dietary sugar intake and the risk of gallstone disease
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Table 3. Piecewise linear regression analysis of the association between dietary sugar intake and the risk of gallstone disease

3. ERERAESBEA KR T REEREFSH

OR {E(95% CI) P fH
FRifE e AR 1Y 1.029 (1.012, 1.046) <0.001
P B AR Y
3 H(g/d) 189
<189 1.015 (0.993, 1.037) 0.176
>189 1.061 (1.024, 1.098) <0.001
o HALSA LA 5 0.066
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