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Interaction of serum uric acid with overweight @
on hypertension: findings from the China
Health and Nutrition Survey
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Abstract

Background Both serum uric acid (SUA) levels and body mass index (BMI) are recognized as important risk factors
for hypertension. The current study aimed to investigate the interaction effects between SUA levels and overweight
(defined as BMI > 24 kg/m? in Chinese) on the incidence of hypertension among Chinese adults.

Methods 1124 hypertensive participants and 7283 non-hypertensive participants, extracted from the China Health
and Nutrition Survey (CHNS), were analyzed. Participants were categorized based on their SUA levels and BM, to
investigate the interaction effects between SUA levels and overweight on hypertension.

Results In comparison with the reference group (BMI< 24 kg/m? and in the 1st quintile of SUA), multivariable
adjusted analysis demonstrated that the odds ratio (OR) (95% confidence interval, 95% Cl) of hypertension for
participants with overweight alone was 2.18 (1.41-3.37); for elevated SUA levels alone, the ORs (95% Cls) were 1.57
(1.08-2.30), 1.84 (1.24-2.74),2.21 (1.47-3.32), and 2.48 (1.55-3.96) across SUA quintiles; and for the combined effect of
higher SUA levels and overweight, the ORs (95% Cls) were 3.25 (2.19-4.82),3.73 (2.51-5.55), 5.17 (3.42-7.80), and 6.21
(4.01-9.60). The relative excess risk due to interaction (RERI) was 3.26 (1.43-5.09) at the 5th quintile of SUA, indicating
the presence of additive interaction between overweight and SUA levels on hypertension.

Conclusion Interaction between SUA levels and overweight on hypertension exists specifically at the highest
quintile (Q5, >6.39 mg/dL) of SUA among Chinese adults. Therefore, strategies to lower SUA levels could be
considered as a potential approach to mitigate hypertension risk in overweight individuals within this specific
subgroup.
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Introduction

Hypertension stands as the predominant chronic condi-
tion worldwide, marking itself as the principal contribu-
tor to both disability and premature mortality. It affects
nearly 1 billion adults globally, and is associated with
over 9 million deaths annually [1]. Particularly in China,
the prevalence of hypertension has witnessed a consis-
tent rise over the last two to three decades, a trend pri-
marily attributed to enhanced life expectancy and shifts
in lifestyle habits [2]. According to the global report on
hypertension, unhealthy diet, harmful use of alcohol,
lack of physical activities, excess weight, and exposure
to persistent stress are strongly related to hypertension
[3]. Additionally, emerging evidence increasingly under-
scores serum uric acid (SUA) as a significant risk factor
for hypertension, further broadening our understanding
of its etiology [4-6].

Obesity and overweight have emerged as significant
public health challenges in China, witnessing a rapid
escalation over the past four decades [7]. Overweight,
characterized by elevated body mass index (BMI), is
firmly recognized as a crucial risk factor for hypertension
[8-11]. Particularly, excess weight gain, notably associ-
ated with increased visceral adiposity, serves as a primary
catalyst for hypertension, contributing to 65-75% of the
risk for primary hypertension in humans [12]. Further-
more, evidence from Mendelian randomization studies
corroborates the causal linkage between BMI and hyper-
tension, reinforcing the critical nature of weight manage-
ment in hypertension prevention and control [13].

Uric acid, the end product of purine metabolism, was
first linked to primary hypertension in the 1870s by Fred-
erick Akbar Mahomed [14]. Since Mahomed’s pioneering
work, thousands of studies have explored the relation-
ship between uric acid and hypertension [15]. Epidemio-
logical studies showed that hyperuricemia is common
in people who present with primary hypertension, and
SUA could predict subsequent blood pressure elevation
[16, 17]. Experimental research in mice and rats demon-
strated that inhibiting or knocking down uricase leads to
the development of hyperuricemia, kidney disease, and
hypertension [18, 19]. Furthermore, a randomized con-
trolled trial has provided evidence that reducing SUA
levels can effectively lower blood pressure in hyperurice-
mic patients with hypertension and normal renal func-
tion [20].

Considering that both SUA and BMI are pivotal risk
factors for hypertension, our study aimed to evaluate the
interaction between overweight (defined as BMI>24 kg/
m? in Chinese) and SUA on hypertension among Chinese
adults [4, 8-11, 16, 17, 21, 22].
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Methods

Study population

All study data were obtained from the China Health and
Nutrition Survey (CHNS), initiated in 1989 as a collabor-
ative endeavor between the University of North Carolina
at Chapel Hill and the China Center for Disease Control
and Prevention (CCDC). The survey has been conducted
in multiple waves: 1991, 1993, 1997, 2000, 2004, 2006,
2009, 2011, and 2015 [23]. Its primary aim is to assess the
impact of health, nutrition, and family planning policies
and programs by national and local governments and to
understand the influence of China’s social and economic
changes on the health and nutritional status of its popu-
lation. The sampling strategy employed a multistage, ran-
dom cluster process across 15 provinces, with detailed
methodologies and findings reported in prior publica-
tions [23, 24]. For data access, please visit the CHNS
website (https://www.cpc.unc.edu/projects/china/data/d
atasets/data_downloads).

In the current study, we included participants from
the CHNS who had available blood assay results. Partici-
pants with the following criteria were excluded: absence
of data for hypertension diagnosis, BMI, and SUA lev-
els; age under 18 years; and pregnancy at the time of the
investigation.

Definitions

Hypertension was diagnosed based on self-reports and
blood pressure measurements. In order to reduce the
influence of measurement errors, the analysis utilized
the average of three separate readings. Hypertension
was subsequently identified when diastolic blood pres-
sure (DBP)>90 mmHg and/or systolic blood pressure
(SBP)>140 mmHg [25, 26]. According to the criteria
recommended by Working Group on Obesity in China,
overweight was defined as BMI >24 kg/m? [22].

Measurements

Weight, height, and blood pressure (BP) were measured
following standardized protocols from the World Health
Organization (WHO). BP was assessed by trained pro-
fessionals employing a mercury sphygmomanometer,
recorded at three distinct intervals of 3—5 minutes during
a single visit. Weight measurements were taken with par-
ticipants in light clothing using a calibrated beam scale,
and height was measured without shoes using a portable
stadiometer. BMI was calculated by dividing weight in
kilograms by the square of height in meters.

Details on laboratory measurements are available
elsewhere (https://www.cpc.unc.edu/projects/china
/data/datasets/biomarker-data).  Briefly, participants
were instructed to follow their normal routines for at
least three days and fast for 8—12 h before blood sam-
ple collection. SUA levels were measured by enzymatic
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colorimetric method using reagents from Randox Labo-
ratories Ltd., UK. Homeostatic model assessment of
insulin resistance (HOMA-IR) was calculated as [fasting
insulin (uWU/mL) * fasting blood glucose (mmol/L) / 22.5]
[27].

Statistical analysis

Continuous variables were assessed for normality using
the Shapiro-Wilk test. Given that all continuous variables
in this study deviated from normal distribution, they
were presented as median and interquartile range (IQR)
and analyzed using the Kruskal-Wallis rank test. Cate-
gorical variables were reported as frequency (percentage)
and compared using Pearson’s chi-square test or Fisher’s
exact test, depending on suitability. Missing values were
imputed using multiple imputation.

Participants were grouped according to the quintile
partitioning (Q1-Q5) of the SUA levels. Overweight was
defined as BMI>24 kg/m?. Incorporating both the SUA
quintiles and BMI, we categorized participants into four
distinct groups: (1) Reference group: participants with
SUA levels in Q1 and with BMI<24 kg/m? (2) Group for
higher SUA levels alone: participants with higher SUA
levels in Q2-Q5, but with BMI<24 kg/m% (3) Group
for overweight alone: participants with BMI>24 kg/m?,
but with SUA levels in Q1; and (4) Group for both over-
weight and higher SUA levels: BMI>24 kg/m?* and SUA
levels in Q2-Q5.

Unconditional logistic regression analysis was
employed to calculate odds ratios (ORs) and 95% confi-
dence intervals (Cls). The interactions involving mea-
sures of effect modification were evaluated on both the
additive and multiplicative scales. Considering the pres-
ence (A and B) and absence (A and B) of two risk factors,

Individuals who participated in the
China Health and Nutrition Survey
with blood assay results (N=9549)
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and using the terms R for risk and RR for relative risk, we
defined RERI as follows [28]:

{R(AB) - {R(AB) ~R(AB)}
—{R(AB) —R(AB)} - R(AB)}
R(AB)
—RR(AB) — RR(AB) — RR (AB) + 1

RERI =

Statistical analyses were conducted using STATA 15.1
(Stata Corp, TX, US). Two-tailed P-value<0.05 was con-
sidered to be statistically significant.

Results

A total of 9549 participants were initially considered for
analysis. Of these, 390 were excluded due to missing data
on hypertension diagnosis; 189 for missing BMI data;
43 for missing SUA data; 459 for being younger than 18
years; and 61 due to pregnancy at the time of investiga-
tion. Consequently, 8407 participants were included in
the final analysis, comprising 1124 participants with
hypertension and 7283 without hypertension (Fig. 1).

Baseline characteristics

Baseline characteristics of the participants were shown in
Table 1. Compared with non-hypertensive participants,
participants with hypertension were significantly older
(62 years vs. 48 years, P<0.001), and more likely to reside
in urban areas (43.5% vs. 31.3%, P<0.001). The gender
distribution was relatively balanced across both groups
(P=0.126). The hypertension group exhibited notably
higher BMI and blood pressure compared with their
non-hypertensive counterparts (all P<0.001). Regard-
ing lifestyle factors, participants with hypertension con-
sumed fewer daily calories (1984.74 kcal vs. 2091.38 kcal,

v

| ¢ Missing hypertension diagnosis data (n=390)

Excluded (N=622)

¢ Missing BMI data(n=189)
¢ Missing serum uric acid data (n=43)

Assessed for eligibility (N=8927)

Y

Excluded (N=520)
¢ Younger than 18 years old (n=459)
¢ Pregnant at investigation (n=61)

Data for final analysis (N=8407)
» Hypertension, n=1124
» Non-hypertension, n=7283

Fig. 1 Flow chart of participants selection



Wang and Fan BMC Cardiovascular Disorders

Table 1 Baseline characteristics

(2024) 24:614

Page 4 of 8

Characteristics Total Missing  Non-hypertension Hypertension Pvalue
(n=8407) (n) (n=7283) (n=1124)

Age, years 51(40,61) 48 (38, 59) 62 (54, 70) <0.001
Sex, % 0.126

Male 3948 (47.0) 3444 (47 .3) 504 (44.8)

Female 4459 (53.0) 3839 (52.7) 620 (55.2)
Residence, % <0.001

Urban 2765 (32.9) 2276 (31.3) 489 (43.5)

Rural 5642 (67.1) 5007 (68.7) 635 (56.5)
Education, % 13 <0.001

None 1982 (23.6) 1595 (21.9) 387 (34.5)

Primary school 1654 (19.7) 1410 (19.4) 244 (21.7)

Lower middle school 2765 (32.9) 2487 (34.2) 278 (24.8)

Upper middle school 983 (11.7) 891 (12.3) 92(8.2)

Technical or vocational school 592 (7.1) 510 (7.0) 82(7.3)

College or higher 418 (5.0) 379(5.2) 39(3.5)
Marital status, % 38 <0.001

Never married 486 (5.8) 484 (6.7) 2(0.2)

Married 7091 (84.7) 6170 (85.1) 921 (82.3)

Divorced 83 (1.0) 80 (1.1) 3(03)

Widowed 651 (7.8) 461 (6.4) 190 (17.0)

Separated 58(0.7) 55(0.8) 3(0.3)
Height, cm 160.7 (155.00, 167.40) 161.0 (155.2, 167.4) 159.5 (154.0, 167.0) <0.001
Weight, kg 60.0 (52.9,68.0) 59.5(52.5,67.0) 63.9 (56.0,72.0) <0.001
BMI, kg/m2 23.1 (209, 25.6) 229(20.7,25.2) 24.8(224,27.3) <0.001
SBP, mmHg 120.7 (110.7, 136.0) 120.0(110.0, 130.0) 142.7 (131.3,158.7) <0.001
DBP, mmHg 80.0 (72.0, 88.0) 80.0 (70.0, 85.0) 90.0 (80.0, 100.0) <0.001
Total calorie intake, kcal 2074.82 (1677.83,2511.08) 110 2091.38 (1689.39, 2530.11) 1984.74 (1610.89, 2386.51) <0.001
Current smoking, % 2367 (29.0) 253 2088 (29.4) 279 (26.4) 0.045
Current drinking, % 1752 (21.0) 51 1546 (21.4) 206 (18.4) 0.022
Stroke, % 118 (1.4) 5 45 (0.6) 73 (6.5) <0.001
M1, % 82(1.0) 8 30(04) 52 (4.6) <0.001
Urea, mmol/L 5.30(4.40,6.34) 524 (4.34,6.29) 5.69 (4.79,6.72) <0.001
Uric acid, mg/dL 4.97 (4.00, 6.07) 4.89(3.93,5.97) 5.60 (4.59, 6.66) <0.001
Apo A1, g/L 0(0.95,1.29) 0(0.95,1.29) 08 (0.93, 1.27) 0.012
Apo B, g/L 0.88(0.72,1.07) 0.87(0.71,1.05) 0.98(0.81,1.17) <0.001
Lp(a), mg/L 79 (40, 168) 78 (40,167) 84 (43,181) 0.019
Creatinine, umol/L 85 (76, 96) 84 (75, 95) 89 (79,102) <0.001
HDL-C, mmol/L 1.38(1.16,1.63) 2 1.39(1.17,1.64) 1.30(1.09, 1.57) <0.001
LDL-C, mmol/L 291(2.33,353) 2.87(231,349) 3.13(2.54,3.83) <0.001
Albumin, g/L 47.30 (45.20, 49.50) 47.30 (45.30, 49.50) 47.25 (45.20, 49.65) 0.909
Triglycerides, mmol/L 1.26 (0.86, 1.96) 21(0.83,1.86) 1.63 (1.07, 2.46) <0.001
Total cholesterol, mmol/L 4.77 (4.16, 5.46) 4.73(4.13,5.40) 5.04 (4.43,5.75) <0.001
HOMA-IR 2.37(1.61,3.65) 16 2.30(1.58,3.50) 3.04(1.91,4.96) <0.001

The continuous variables were expressed as median (interquartile ranges), and categorical variables as number (n) and percentage (%); P values were calculated by
Wilcoxon test for continuous variables and Chi-square test for categorical variables. BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure;
MI, myocardial infarction; Lp(a), lipoprotein (a); Apo A1, apolipoprotein A1; Apo B, apolipoprotein B; HDL-C, high density lipoprotein cholesterol; LDL-C, low density
lipoprotein cholesterol; HOMA-IR, homeostatic model assessment of insulin resistance.

P<0.001), and were less likely to be current drinkers
(18.4% vs. 21.4%, P=0.022) and current smokers (26.4%
vs. 29.4%, P=0.045) compared with participants without
hypertension. The hypertensive group also exhibited a
higher prevalence of stroke (6.5% vs. 0.6%, P<0.001) and
myocardial infarction (MI) (4.6% vs. 0.4%, P<0.001). As

expected, compared with non-hypertensive participants,
participants with hypertension showed elevated levels
of urea, uric acid, apolipoprotein B, lipoprotein (a), cre-
atinine, low density lipoprotein cholesterol, triglycer-
ides, total cholesterol, and HOMA-IR (5.69 mmol/L vs.
5.24 mmol/L, 5.60 mg/dL vs. 4.89 mg/dL, 0.98 g/L vs.
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Table 2 Odds ratios of hypertension for elevated SUA levels and elevated BMI
SUA BMI <24 kg/m? BMI =24 kg/m? ORs for higher BMI

within strata of SUA

N(HT/non-HT) Crude Adjusted “OR

N(HT/non-HT)  Crude Adjusted ‘'OR  Crude*OR  Adjusted

"OR (95%Cl) "OR (95%Cl) (95%Cl) *OR
(95%Cl) (95%Cl) (95%Cl)
Q1 (3.78 mg/dL) 54/1128 1 1 49/451 227(152- 2.18(141-337) 227(1.52- 2.18(1.41-
3.39) 3.39) 3.37)
Q2 (<4.55 mg/dL) 87/1018 179(1.26- 1.57(1.08-2.30) 88/488 3.7702.64- 325(2.19-4.82) 2.11(1.54- 2.04(1.44-
2.53) 5.37) 2.89) 2.90)
Q3 (<5.34 mg/dL) 93/921 211(149- 1.84(124-2.74) 125/542 482(345- 3.73(251-5.55) 2.28(1.71- 2.19(1.59-
2.98) 6.74) 3.05) 3.03)
Q4 (<6.39 mg/dL) 126/829 3.17(228- 221(147-332) 160/566 591(427- 5.17(342-7.80) 1.86(1.44- 1.84(1.39-
4.42) 8.17) 2.40) 2.45)
Q5 (<3983 mg/dl)  103/666 3.23(229- 248(155-3.96) 239/674 741(543- 621(4.01-9.60) 2.29(1.78- 2.86(2.14—
4.55) 10.10) 2.96) 3.84)
fORs(95%Cl) for higher SUA within strata of BMI 1.57(1.08-2.30) 1.44(0.95-2.17)
84(1.24-2.74) 66(1.12-2.48)
2.21(1.47-3.32) 2.36(1.55-3.60)
2.48(1.55-3.96) 2.71(1.72-4.28)

HT/non-HT, hypertension/non-hypertension
* comparing with BMI<24 kg/m? and SUA<3.78 mg/dL

#, ORs of BMI>24 kg/m? comparing with BMI <24 kg/m? at corresponding SUA quintiles

1, ORs of SUA in Q2-Q5 comparing with Q1 in the same BMl level

Adjustment: age, sex, smoking, total calorie intake, low-density lipoprotein cholesterol, triglyceride, creatinine, HOMA-IR

0.87 g/L, 84 mg/L vs. 78 mg/L, 89 umol/L vs. 84 pmol/L,
3.13 mmol/L vs. 2.87 mmol/L, 1.63 mmol/L vs. 1.21
mmol/L, 5.04 mmol/L vs. 4.73 mmol/L, 3.04 vs. 2.30,
respectively), and lower levels of apolipoprotein Al and
high density lipoprotein cholesterol (1.08 g/L vs. 1.10 g/L,
1.30 mmol/L vs. 1.39 mmol/L, respectively).

ORs of overweight alone for hypertension

Compared with the reference group, crude OR for over-
weight alone was 2.27(1.52-3.39), and this association
persisted after multivariable adjustments. ORs(95%CI)
for overweight were all statistically significant within
SUA strata (Table 2).

ORs of higher SUA alone for hypertension

Compared with the reference group, crude ORs for ele-
vated SUA levels alone in Q2-Q5 were 1.79(1.26-2.53),
2.11(1.49-2.98), 3.17(2.28-4.42), and 3.23(2.29-4.55),
respectively. These associations persisted after multivari-
able adjustments (Table 2).

ORs of both overweight and higher SUA levels for
hypertension

Compared with the reference group, crude ORs for both
higher SUA levels and overweight were 3.77(2.64—5.37),
4.82(3.45-6.74), 5.91(4.27-8.17), and 7.41(5.43-10.10),
respectively. These associations were maintained after
multivariable adjustments (Table 2).

Table 3 Interaction of UA with overweight on hypertension on
additive and multiplicative scale

SUA  RERI (95%Cl) P Product term OR (95%CI) P

Q2 046 (-0.67-1.59) 043  093(0.54-1.59) 0.78
Q3 0.90 (-0.24-2.04) 0.12  1.00(0.60-1.69) 0.99
Q4 1.04 (-0.22-2.29) 011 0.88(0.53-1.45) 0.62
Q5 3.26 (1.43-5.09) <001 1.32(0.80-2.18) 0.28
RERI, relative excess risk due to interaction; SUA, serum uric acid. Adjustment
asin Table 2

Interaction of SUA with overweight on hypertension
According to the bottom (Q1) and the higher (Q2-Q5)
quartiles of SUA, and considering the BMI categories
(overweight as BMI>24 kg/m? or not), 4 relative excess
risks due to interaction (RERIs) (95%CI) at Q2-Q5 were
calculated 0.46 (-0.67-1.59), 0.90 (-0.24-2.04), 1.04
(-0.22-2.29), and 3.26 (1.43-5.09). Notably, the RERI at
Q5 did not cover zero, highlighting significant interac-
tions between SUA levels and overweight. The P values of
multiplicative were all >0.05 (Table 3).

Discussion

To the best of our knowledge, this study is the first to
evaluate the interaction between overweight and SUA
levels on hypertension with the measures of interaction
on both additive and multiplicative scales. In the cur-
rent study, RERI was 3.26 at Q5 of SUA and the 95% CI
did not cover 0, which means interaction does exist on
additive scale. 95% ClIs of product term ORs at Q2-Q5
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all contain 1, which means interaction does not exist on
multiplicative scale.

Associations of overweight with hypertension

Overweight is a well-established risk factor for hyperten-
sion [8-11]. In the current study, across all SUA stratifi-
cations, adjusted odds ratios (ORs) for overweight were
consistently significant, affirming overweight as a risk
factor for hypertension irrespective of SUA levels.

Associations of elevated SUA with hypertension

SUA is another risk factor for hypertension [16, 17, 21].
Supporting this, our findings align with a cross-sectional
study from a rural Beijing district, which reported a
J-shaped relationship between SUA levels and hyperten-
sion risk [29]. Our study further confirmed that elevated
SUA levels are associated with an increased risk of hyper-
tension, regardless of BMI status.

Associations of both overweight and elevated SUA levels
with hypertension

Both higher BMI and elevated SUA levels were indepen-
dent predict factors for new one-set hypertension [30].
A cohort study involving obese adolescents with type 2
diabetes indicated that higher baseline SUA levels sig-
nificantly increased the risk of developing hypertension
[31]. Furthermore, a study involving participants not on
antihypertensive medication showed that the relation-
ship between SUA levels and blood pressure intensified
in those with higher BMI compared with those with BMI
under 25 kg/m?, although the interaction did not reach
statistical significance [32]. However, the interaction of
SUA with overweight on hypertension with additive or
multiplicative model had not been assessed previously.
A study demonstrated that in hypertensive patients,
elevated SUA levels and insulin resistance had an addi-
tive interaction on arterial stiffness [33]. Rothman et
al. proposed that the interaction should be classified as
either a statistical or a biologic interaction and that the
biologic interaction should be measured using an addi-
tive model [34]. In the current study, the risk of hyper-
tension for participants in the highest SUA quintile (Q5)
with BMI>24 kg/m? was 6.21 times greater than that
for participants in the lowest SUA quintile (Q1) with
BMI<24 kg/m? The RERI (95% CI) at Q5 of SUA was
3.26 (1.43-5.09), indicating that the additional risk due
to the interaction between Q5 of SUA and overweight
was 3.26 times greater than the sum of the risks associ-
ated with Q5 of SUA and overweight alone. Our study
revealed a synergistic effect between overweight and ele-
vated SUA levels on hypertension.
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Possible mechanisms for interaction between overweight
and SUA on hypertension

Experimental findings indicated that uric acid plays a
causal role in hypertension development, closely inter-
acting with both neurohumoral and vascular mecha-
nisms [4]. Initially, uric acid prompts reversible vascular
constriction through mechanisms such as demodulation
of nitric oxide (NO) availability, activation of the renin-
angiotensin system (RAS), and production of reactive
oxygen species (ROS), thromboxane (Tx), and cyclo-
oxygenase (COX). In the later stages of hypertension
development, there is sustained vascular remodeling
characterized by proliferation of vascular smooth muscle
cells, thickening of the vascular wall, alteration in pres-
sure natriuresis, culminating in permanent sodium-sen-
sitive hypertension [4]. In vivo, hypertension may also
be associated with endothelial cell senescence and death
regulated by uric acid through local activation of oxida-
tive stress and the renin-angiotensin system [35].

The activation of the renin-angiotensin-aldosterone
system is crucial in the development of obese hyperten-
sion [12]. Adipose tissue plays a significant role at the
cellular level, impairing endothelial function through
the secretion of various hormones and paracrine signals,
collectively known as adipokines. In the case of obesity,
there is excessive secretion of pro-inflammatory and
vasoactive adipokines such as angiotensinogen, angio-
tensin II, aldosterone, accompanied by increased plasma
renin activity [36]. In addition, there is an upregulation of
renin receptor expression in human visceral adipose tis-
sue [37].

Overweight and elevated SUA may interact synergis-
tically and cause hypertension eventually through acti-
vation of the renin-angiotensin-aldosterone system.
Kidney injury, insulin resistance, sympathetic nervous
system activation, and inflammation are closely related
to hypertension, with overweight and elevated SUA levels
potentially interacting through these pathways to exert a
synergistic effect on its development [38, 39]. Evidence
from a randomized controlled trial indicates that reduc-
ing SUA levels can effectively decrease blood pressure
in patients with hyperuricemia and hypertension [20].
Therefore, lowering SUA levels may be an option for
reducing the risk of hypertension in overweight persons.

Limitations

There are several limitations to the current study. First,
the CHNS 2009 survey did not include data on partici-
pants’ cancer histories, preventing us from excluding
individuals with a history of cancer. Considering that
cancer-related cell death can induce hyperuricemia
and that weight loss may occur due to cancer-induced
cachexia, this omission may affect the study’s compre-
hensiveness [40, 41]. Second, the CHNS did not specify
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the types of antihypertensive medications used, and the
use of thiazide diuretics, which can elevate serum uric
acid levels, may had influenced the results. Third, in the
current study, overweight was defined as BMI>24 kg/
m?, While BMI is a common tool in obesity research, it
simplifies the assumption of adipose tissue distribution,
not accounting for individual variations in body fat distri-
bution. This variability could contribute to the observed
disparities in the relationship between BMI and cardio-
vascular disease (CVD) across studies [42]. Addition-
ally, missing data in the covariates of the current study
required imputation, which may have introduced bias
into the statistical analysis.

Conclusions

Interaction between SUA levels and overweight on
hypertension exists specifically at the highest quintile
(Q5, >6.39 mg/dL) of SUA among Chinese adults. There-
fore, strategies to lower SUA levels could be considered
as a potential approach to mitigate hypertension risk in
overweight individuals within this specific subgroup.
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