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Association between the uric acid to albumin ratio and hypertension:
a cross—sectional study based on NHANES
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Abstract: Objective To investigate the association between the serum uric acid to albumin ratio (UAR) and hypertension.
Methods This study included data from 23 552 U.S. adults from the NHANES database (2007—2016). Multivariable logistic
regression models and smooth curve fitting were used to examine the linear and nonlinear relationships between UAR and
hypertension. Threshold effect analysis was applied to identify inflection points, and subgroup analyses were conducted to assess
the association across different populations. Finally, the diagnostic performance of UAR for hypertension was evaluated using
receiver operating characteristic (ROC) curves. Results After adjusting for all confounding factors, multivariable logistic
regression analysis showed that higher UAR was significantly associated with an increased prevalence of hypertension (OR=1.11,
95% CI: 1.09-1.13). Compared with the low UAR group, the middle (OR=1.14, 95% CI: 1.05-1.24) and high (OR=1.46, 95% CI
1.33-1.60) UAR groups had significantly increased risks of hypertension (P<0.05). Smooth curve fitting revealed a J—shaped
nonlinear relationship between UAR and hypertension. Threshold effect analysis indicated that below the threshold of 4.66, UAR
was negatively correlated with hypertension (OR=0.75, 95% CI- 0.61-0.92), whereas above 4.66, a positive correlation was observed
(OR=1.12,95% CI: 1.10-1.14). Consistent results were obtained in subgroup analyses, and interaction effects were observed across
subgroups stratified by sex, age, alcohol consumption, BMI, and diabetes (P<0.05). The ROC curve demonstrated that UAR had
moderate predictive ability for hypertension, with an area under the curve (AUC) of 0.639. Conclusion UAR is closely associated
with hypertension and may serve as a promising biomarker for assessing early hypertension risk.
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Table 1 Basic characteristics of the research population [ (x +s), n(%) ]

AR b BB (n=23 552) BB MLEZ (n=13 810) {R LR 4 (n=9 742) PH
AR (%) 4929 +17.61 42.06 +15.67 59.55 + 14.91 <0.001
531 0.010
Bk 11 655 (49.49) 6737 (48.78) 4918 (50.48)
Eegds 11 897 (50.51) 7073 (51.22) 4824 (49.52)
i <0.001
JEVHPEAF B TR 10 034 (42.6) 5760 (41.71) 4274 (43.87)
AEVUBEF A 4709 (19.99) 2300 (16.65) 2 409 (24.73)
HBIFEEA 2 565 (10.89) 1589 (11.51) 976 (10.02)
HoA 6244 (26.51) 4161 (30.13) 2083 (21.38)
TZHERE <0.001
m T 5963 (25.32) 3117 (22.57) 2 846 (29.21)
R S E 5290 (22.46) 2939 (21.28) 2351 (24.13)
mELsE 12 299 (52.22) 7754 (56.15) 4545 (46.65)
TS IR <0.001
CAFe S PR AR T i 14115 (59.93) 8 414 (60.93) 5701 (58.52)
M 9 437 (40.07) 5396 (39.07) 4041 (41.48)
PIR <0.001
<130 7567 (32.14) 4342 (31.44) 3225 (33.10)
1.31 ~3.50 8 959 (38.04) 5173 (37.46) 3786 (38.86)
>3.50 7026 (29.83) 4295 (31.10) 2731 (28.03)
T <0.001
N 6369 (27.04) 3430 (24.84) 2939 (30.17)
At BE AR 8269 (35.11) 4631 (33.53) 3 638 (37.34)
Gilixv L] 8914 (37.85) 5749 (41.63) 3 165 (32.49)
W AR T <0.001
NN 13 018 (55.27) 8 121 (58.81) 4897 (50.27)
WEAER AR 4878 (20.71) 3019 (21.86) 1859 (19.08)
BRAE A 5656 (24.01) 2670 (19.33) 2 986 (30.65)
BMI(kg/m?) 28.98 £6.72 27.85+6.27 30.59 +7.01 <0.001
AR (mg) 345552+ 1821.96 3592.85 + 1 874.62 3293.68 + 1 742.47 <0.001
A [E] (min ) 355.44 + 203.06 348.98 +203.29 364.59 +202.38 <0.001
Ve <0.001
= 5739 (24.37) 192 (1.39) 741 (7.61)
i 17 813 (75.63) 13618 (98.61) 9001 (92.39)
SR B (mmol/L) 499 + 1.07 497 +1.04 501 +1.12 0.007
“H ¥ =7 (mmol/L) 1.45+1.15 1.38 +1.07 1.53+1.25 <0.001
HDL~C(mmol/L) 1.37 £0.42 1.38 +0.41 1.35+0.43 <0.001
LDL-C(mmol/L) 2.95+0.97 2.96+0.96 2.94+0.98 0.109
I3 LT (umol/L) 79.38 +37.93 73.87 + 20.69 87.21 £52.61 <0.001
MLTEE T (g/dl) 14.03 + 1.54 14.12 + 1.51 1391+ 1.57 <0.001
UAR 53.32£7.32 7.22+1.84 8.27 +2.30 <0.001
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Table 2 Multivariable logistic regression analysis of UAR for hypertension

- BT 1 LT 2 f5iA 3

i OR(95%CI) P OR(95%CI) Py OR(95%CI) Py
UAR i 1.29(1.27 ~ 1.31) <0.001 1.23 (1.21 ~ 1.25) <0.001 1.11 (1.09 ~ 1.13) <0.001
UAR(7})

R4 (0.54 ~6.63)  1.00( Reference) 1. 00( Reference) 1. 00( Reference)

FIELH(6.64 ~ 8.33)  1.55 (1.45 ~ 1.66) <0.001 1.41 (1.30 ~ 1.52) <0.001 1.14 (1.05 ~ 1.24) 0.001
FH41(8.34 ~27.67)  2.95 (2.76 ~ 3.15) <0.001 234 (2.16 ~ 2.54) <0.001 1.46 (1.33 ~ 1.60) <0.001
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Figure 2 Smooth curve fitting between UAR and the probability of

hypertension incidence
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Table 3 Analysis of the threshold effect between UAR and

hypertension
IR OR (95%CI) P8
TR 12l AR AEL BT A 1.11(1.09~1.13)  <0.001
A 2 .38 3t 2 B P AT 4L 5 A5
B 4.66
<4.66 0.75 (0.61 ~ 0.92) 0.004
>4.66 1.12(1.10~ 1.14)  <0.001
RPELBIER LEAT S P {H <0.001
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Figure 3 ROC curves comparing UAR with serum uric acid and

serum albumin alone
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Table 4 Subgroup analysis of the association between UAR and

hypertension

AR b OR (95%CI) PAE ZHAERH PH
el <0.001
T 1.07 (1.05 ~ 1.10) <0.001
Lk 1.15 (1.12 ~ 1.18) <0.001
AR () 0.001
<45 1.09 (1.05 ~ 1.14) <0.001
46 ~ 65 1.16 (1.12 ~ 1.19) <0.001
>65 1.08 (1.05 ~ 1.11) <0.001
B 0.034
AR 1.08 (1.04 ~ 1.11) <0.001
DEUP BRI 1,11 (1.08 ~ 1.14) <0.001
GaERvell] 1.14 (1.10 ~ 1.17) <0.001
U ZRINIA 0.453
PN 1.12(1.09 ~ 1.15) <0.001
DATIT W A 1.11 (1.07 ~ 1.15) <0.001
BRAEZ A 1.09 (1.06 ~ 1.13) <0.001
BMI(kg/m?) 0.041
<25 1.16 (1.11 ~ 1.20) <0.001
26 ~ 30 1.09 (1.06 ~ 1.13) <0.001
>30 1.14 (1.11 ~ 1.18) <0.001
BEIRI 0.012
= 1.07 (1.04 ~ 1.11) <0.001
i 1.13 (1.10 ~ 1.15) <0.001
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