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[ Abstract] Objective To analyze the complex relationships between individual or combined exposures
to six aldehydes and hyperuricemia (HUA) and serum uric acid (SUA) levels in adults by Bayesian kernel
machine regression (BKMR), and to explore the factors associated with aldehyde exposure leading to HUA.
Methods Participants aged 20 years and older with available aldehyde data were selected from the National
Health and Nutrition Examination Survey (NHANES) 2013-2014. The study employed BKMR to explore the
complex associations between individual or combined exposure to multiple aldehydes and both HUA and SUA.
Multivariable Logistic regression analysis was performed to evaluate the association between aldehydes and HUA,
while multiple linear regression models were used to examine the linear relationship between aldehydes and
SUA. Stratified analysis was conducted to explore the association between aldehydes and HUA across populations
with different characteristics. Results A total of 1,952 participants were included in the analysis, of whom 346
(17.73%) were diagnosed with HUA. Butyraldehyde [OR=1.59, 95%CI (1.23, 2.07)], heptaldehyde [OR=1.58,
95%CI (1.18, 2.13)], and hexaldehyde [OR=1.68, 95%CI (1.15, 2.45)] were significantly associated with HUA.
For each one-unit increase in the concentration of butyraldehyde, heptaldehyde, or hexaldehyde, the risk of
developing HUA increased by approximately 59%, 58%, and 68%, respectively. The results from the BKRMR model
indicated that the combined effect of aldehyde exposure was positively associated with both HUA and SUA.
Among the individual aldehydes, hexaldehyde showed the highest posterior inclusion probability (PIP=0.324),
suggesting the greatest contribution to the observed association. Six aldehydes were also significantly positively
correlated with reduced glomerular filtration rate (GFR) and elevated levels of triglycerides (TG), total cholesterol
(TC), and low-density lipoprotein cholesterol (LDL-C). Conclusion Individual or combined exposure to
aldehydes was positively associated with HUA. This association may be attributed to factors such as reduced
GFR, as well as elevated levels of TG and LDL-C.
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Figure 1. Flowchart of study participants

F1 BHUASEHNARGRELFE[ X s, n (%) ]
Table 1. Baseline characteristics of participants grouped by HUA status[ x + s , n (%)]

At SNHE HUA# JCHUA# iy P
FEAIEL 1952 346 1 606 - -
AR (%) 47.1£0.41 50.0 +0.48 46.5 +0.47 2.03 0.043
P51 3.65 0.056
% 969 (49.6) 183 (52.9) 786 (48.9)
& 983 (50.4) 163 (47.1) 820 (51.1)
BMI (kg * m™?) 28.9 +£0.22 32.5+0.50 28.2+0.23 7.99 <0.001
BMI (kg * m™) 43 52.32 <0.001
<25.0 598 (30.6) 57 (16.5) 541 (33.7)
25.0~<30.0 630 (32.3) 99 (28.6) 531 (33.0)
=30.0 724 (37.1) 190 (54.9) 534 (33.3)
Tl 8.38 0.039
AV AEREA 248 (12.7) 24 (6.9) 224 (13.9)
HoAth 396 (20.3) 66 (19.1) 330 (20.6)
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Figure 3. The Logistic regression analysis for aldehydes and HUA
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Figure 4. The Logistic regression analysis for quartiles of aldehydes and hyperuricemia
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Figure 5. Association between combined exposure to
aldehydes and HUA assessed by the BKMR model
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Figure 6. Impact of individual aldehyde concentrations
on the risk of HUA
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Table 2. The linear regression analysis for serum aldehydes and blood uric acid [  (95%Cl)]
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Figure 7. Association between combined exposure to aldehydes and SUA assessed by BKMR model
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=3 BEYRE MEEIRMGFRZEIRMEXE 5 ( 95%Cl ) ]

Table 3. Correlation between aldehydes and lipid indices as well as GFR [ S (95%Cl)]
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T 5 fehn il
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Table 4. The results of sensitivity analysis [OR (95%Cl)]
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HEBRBE PRI (n=1 639 )
2R 1.18 (0.96, 1.45) 1.24 (095, 1.61) 1.20 (0.93, 1.55)
T 1.53 (1.18, 1.98) 1.54 (1.16, 2.06) 1.54 (1.13, 2.09)
P 1.65 (1.14, 2.39) 1.65 (1.12, 2.45) 1.61 (1.09, 2.38)
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[5]3 1.31 (098, 1.75) 1.33 (0.95, 1.86) 1.29 (0.90, 1.85)
HEBR O M ARG H (n=1751)
IR 1.09 (094, 1.28) 1.14 (0.93, 1.38) 1.12 (092, 1.35)
T 1.55 (1.21, 1.98) 1.57 (1.21, 2.03) 1.55 (1.18, 2.03)
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(WA 1.71 (1.18, 2.49) 1.70 (1.19, 2.43) 1.68 (1.15, 2.44)
SR 1.03 (091, 1.17) 1.07 (0.86, 1.35) 1.06 (0.84, 1.35)
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