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Abstract

Background: Stroke, as the second leading cause of death globally, 

is characterized by high disability and mortality rates and urgently 

needs biomarkers for risk stratification. This study aims to use data 

from the China Health and Retirement Longitudinal Study (CHARLS) 

cohort to explore the association of the uric acid to HDL-C ratio 

(UHR), BMI with incident stroke.

Methods: A total of 3,756 participants aged 45 and above without a 

history of stroke were included from the CHARLS data from 2011 to 

2020. Stroke events were confirmed through follow up data. UHR 

was calculated as the ratio of serum uric acid (mg/dL) to high density 

lipoprotein cholesterol (mg/dL). Statistical methods such as the Cox 

proportional hazards regression model , restricted cubic spline (RCS) 
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analysis, mediation effect test (Bootstrap method), and and 

multiplicative and additive interactions analysis were used to 

systematically evaluate the association of the combined UHR and 

BMI indicators with stroke risk. .

Results: The UHR was significantly associated with stroke risk 

(HR=1.03, p=0.005), with the highest UHR group having 1.61 times 

the risk of the lowest group (p=0.003). Subgroup analysis indicated 

that this association was significant in the non-diabetic population 

(p<0.001) but not in the diabetic population (interaction p=0.002). 

UHR mediated 18% of the association between BMI and stroke risk 

(95% CI: 6.7%-38%). No significant multiplicative and additive 

interactions were found between BMI and UHR on incident 

stroke.Restricted cubic spline analysis showed an approximately 

linear dose-response relationship between UHR and stroke risk (p 

for non linearity=0.917).

Conclusions: The study results indicate that UHR is significantly 

and positively correlated with stroke risk, and its value in stroke risk 

stratification is significantly enhanced when used in combination 

with BMI.

Introduction

Stroke, as the second leading cause of death globally, is 

characterized by high disability and mortality rates1,2. Stroke is 

defined as acute focal injury to the central nervous system caused 

by vascular reasons, resulting in neurological deficits3. Most strokes 

are ischemic, caused by reduced blood flow, usually due to arterial 

occlusion. A rarer type of ischemic stroke is venous infarction caused 
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by cerebral venous or sinus obstruction. The remaining 10-40% of 

strokes are hemorrhagic, caused by rupture of cerebral arteries4. 

The adverse prognosis and long-term family burden caused by stroke 

make it crucial to fully understand and identify risk factors for 

effective prevention strategies.

Recently, a novel composite lipid marker, the uric acid to high 

density lipoprotein cholesterol ratio (UHR), has gained recognition 

for its remarkable accuracy in predicting a range of diseases, 

including obesity 5, hypertension 6, and cardiovascular disease (CVD) 
7. Uric acid (UA) and HDL-C represent two key pathways: pro 

oxidative endothelial damage and vascular protection, respectively. 

UA induces oxidative stress and vascular endothelial damage via the 

xanthine oxidase pathway, while HDL-C exerts atherosclerosis 

protective effects through reverse cholesterol transport and anti-

inflammatory actions8. Combining UA and HDL-C into the UA/HDL-

C ratio (UHR) can simultaneously quantify the redox imbalance 

constituted by these two antagonistic pathways 9, and the predictive 

ability of UHR for stroke risk needs further exploration.

Obesity is considered one of the most important modifiable risk 

factors for ischemic stroke, and obesity indicators represented by 

BMI can reflect chronic systemic inflammation caused by adipose 

tissue 10; when combined with UHR, BMI provides dual "exposure 

vulnerability" information, which is expected to further improve the 

precision of stroke risk stratification.

The CHARLS databases, covering 28 provinces nationwide, has 

longitudinal biospecimens and medically verified stroke endpoints 

from 2011 to 2020, providing an ideal real world data platform to 

explore the association between UHR and stroke and to evaluate the 

joint association of the UHR and BMI combined index with stroke. 
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11.In summary, this study aims to investigate the associations 

between UHR, BMI, UHR and BMI, and stroke risk to perform risk 

stratification and provide a scientific basis for the early identification 

of high-risk populations for stroke and the development of 

personalized intervention strategies.

Method

Our study analyzed data from the CHARLS databases. The CHARLS 

database, a large scale, prospective national cohort, randomly 

selects participants via a multi-stage stratified probability sampling 

design across 450 communities in 150 counties of 28 Chinese 

provinces to ensure national representation. Trained staff collected 

baseline data through face to face interviews from June 2011 to 

March 2012 (Wave 1). Socio demographic and health factors were 

assessed biennially via standardized questionnaires. Initially, Wave 

1 recruited 17,708 participants, with subsequent follow ups in 2013 

(Wave 2), 2015 (Wave 3), 2018 (Wave 4), and 2020 (Wave 5)12.

Cohort Selection and Criteria

This study employed a cohort design, using data from participants 

initially enrolled in 2011 as baseline. We included individuals aged 

45 who had no history of stroke diseases. Further exclusion was 

carried out based on the following criteria:

(1) missing data on UA,HblA1c,LDL-C,or HDL - C;

(2) lack of information regarding diabetes or hypertension history;

(3) missing details on age, education, smoking, marital and 
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reproductive status, or alcohol consumption history;

(4) exclusion of those who did not complete stroke history.

After these inclusion and exclusion steps, 5608 participants were left 

for subsequent analysis.Furthermore, due to incomplete follow up 

data in CHARLS, an additional exclusion was performed, leaving 

3756 participants in CHARLS for the final analysis. The detailed 

results are presented in Figure 1.

Data collection and definitions

Interviewers administered questionnaires to collect and record 

sociodemographic information (gender and age), health related 

behaviors (smoking and alcohol use), and medical history (stroke, 

diabetes, and hypertension). Trained professionals conducted 

anthropometric measurements, including height, weight, and blood 

pressure. During blood pressure measurement using an electronic 

sphygmomanometer, three readings of systolic (SBP) and diastolic 

blood pressure (DBP) were taken, and the average was recorded. 

Participants provided fasting venous blood samples in the morning, 

which were analyzed for glucose (glu), HbA1c, and low - density 

lipoprotein cholesterol (LDL - C). 

The UHR was calculated as (UA/HDL-C)*100%, UA and HDL - C 

levels were measured in mg/dL.

Diabetes was diagnosed based on glu≥126 mg/dL, HbA1c≥6.5%, a 

physician's diagnosis, or current use of hypoglycemic medication. 

Hypertension was defined as SBP≥140 mmHg, DBP≥90 mmHg, a 

physician's diagnosis, or current use of antihypertensive 

medication13.
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Statistical analysis

Continuous variables are presented as mean and standard deviation, 

and categorical variables as numbers and percentages. One  way 

ANOVA or chi  square tests were used to compare variable 

differences across UHR quartiles. For Cox regression, our analysis 

involved three models: Model 1 was unadjusted; Model 2 adjusted 

for gender, age, smoking, alcohol consumption, and place of 

residence; and Model 3 further adjusted for hypertension history, 

diabetes history and LDL - C based on Model 2.

To explore the potential nonlinear relationship between UHR and 

stroke risk, we performed a restricted cubic spline (RCS) analysis 

using the rms package in R. The optimal number of knots was 

selected by comparing models with 3, 4, and 5 knots based on the 

Akaike Information Criterion (AIC). The model with 3 knots (placed 

at the 10th, 50th, and 90th percentiles of the UHR distribution) was 

chosen as it yielded the smallest AIC. The resulting spline function 

was incorporated into a Cox proportional hazards model adjusted for 

gender, age, smoking, alcohol consumption, place of residence, 

hypertension history, diabetes history, and LDL-C (Model 3). 

To explore whether BMI modifies the association between the UHR 

and incident stroke, we performed stratified analyses within three 

BMI strata: < 24.0 kg/m², 24.0–27.9 kg/m², and ≥ 28.0 kg/m² 14. 

Participants were further divided into twelve cross classified groups 

according to these BMI strata and UHR quartiles, using the group 

with BMI < 24.0 kg/m² and UHR in quartile 1 as the common 

reference; hazard ratios (HRs) and 95 % confidence intervals (CIs) 

for stroke were estimated for each group.
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Multiplicative interaction was evaluated by including a product term 

(BMI stratum × UHR quartile) in the Cox model; the HR for this term 

quantifies the magnitude of departure from multiplicativity. Additive 

interaction was assessed with three complementary metrics: relative 

excess risk due to interaction (RERI), attributable proportion (AP), 

and the synergy index (SI). RERI = 0, AP = 0, and SI = 1 indicate no 

additive interaction. RERI > 0, AP > 0, and SI > 1 denote a 

synergistic effect, implying that the combined influence of BMI and 

UHR exceeds the sum of their individual contributions. Conversely, 

RERI < 0, AP < 0, and SI < 1 suggest an antagonistic interaction. 

Delta method derived 95 % CIs were computed for RERI, AP, and 

SI14..

Subsequently, mediation analysis based on Cox regression was 

employed to examine the mediating role of UHR in the relationship 

between BMI and stroke. The mediation models included the same 

adjustment covariates as Model 3: gender, age, smoking, alcohol 

consumption, place of residence,diabetes,hypertension and LDL-

C.The total, indirect, and direct effects were assessed using the 

bootstrap method with 1,000 resamples. The bootstrap method, a 

nonparametric statistical technique, is utilized in mediation analysis 

to evaluate the significance of indirect effects15. All statistical 

analyses were conducted using  R (v4.3.1) with the following key 

packages: survival , rms, and mediation,msm etc.,with a significance 

level set at p<0.05.

Result

Baseline Characteristics
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Table 1 presents the baseline characteristics of the 3,756 

participants stratified by UHR quartiles. Participants with higher 

UHR were more likely to be male, reside in urban areas, and have 

higher levels of education, BMI, and LDL-C. The prevalence of 

traditional cardiometabolic risk factors, including hypertension, 

diabetes, and histories of smoking and alcohol consumption, 

increased significantly across ascending UHR quartiles (all p for 

trend <0.001).

Association of UHR and BMI with Incident Stroke

In Cox proportional hazards models (Table 2), both continuous UHR 

and BMI showed significant, positive associations with stroke risk 

after full adjustment for demographic and clinical confounders 

(Model 3). For each 1% increase in UHR, the risk of stroke increased 

by 3% (HR=1.03, 95% CI: 1.01-1.05, p=0.005). Similarly, each 1 

kg/m² increase in BMI was associated with a 4% higher stroke risk 

(HR=1.04, 95% CI: 1.03-1.07, p<0.001). When analyzed by quartiles, 

participants in the highest UHR quartile (Q4) had a 1.61 fold greater 

risk of stroke compared to those in the lowest quartile (Q1) (95% CI: 

1.18-2.21, p=0.003).

Subgroup Analyses

Stratified analyses revealed a significant interaction between UHR 

and diabetes status on stroke risk (p for interaction = 0.002, Figure 

2). The positive association between UHR and stroke was strong and 

significant in non diabetic individuals (p<0.001) but was attenuated 

and non significant in those with diabetes (p=0.653). UHR remained 

significantly associated with stroke risk in subjects without kidney 

disease (HR=1.031, 95% CI: 1.008–1.054, p=0.008). In subjects with 
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kidney disease, the association was attenuated and not statistically 

significant (HR=1.028, 95% CI: 0.932–1.133, p=0.583). A formal test 

for interaction between UHR and kidney disease status was not 

statistically significant (p for interaction = 0.580).No significant 

interactions were observed with other covariates, including BMI 

strata, suggesting the UHR and stroke association is consistent 

across different levels of obesity.

Dose Response Relationship

Restricted cubic spline analysis confirmed an approximately linear 

relationship between UHR and the log hazard of stroke (p for non-

linearity = 0.917, Figure 3). The risk of stroke increased steadily 

across the range of UHR values without evidence of a threshold or 

plateau effect.

Joint Effects and Interaction between BMI and UHR

We found no evidence of significant multiplicative or additive 

interaction between BMI categories and UHR quartiles on stroke 

risk (Table 3, all interaction p values > 0.05). However, their joint 

effects were evident (Figure 4). Compared to the reference group 

(BMI <24 kg/m² and UHR Q1), individuals in the highest risk group 

(BMI ≥28 kg/m² and UHR Q4) had a substantially elevated stroke 

risk (HR=1.88, 95% CI: 1.23-2.87).

Mediating Role of UHR

Mediation analysis using a bootstrap approach indicated that UHR 

explained a significant proportion of the association between BMI 

and stroke. Specifically, UHR mediated 18.0% (95% CI: 6.7% - 38.0%) 
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of the total effect of BMI on stroke risk (Figure 5).

Discussion

This study, based on a nationally representative cohort of middle-

aged and older Chinese individuals, is the first to demonstrate an 

independent positive correlation between the UHR and stroke, and 

to identify that UHR mediates 18% of the effect of BMI on stroke 

risk. Compared with previous studies that examined UA or HDL-C 

individually, UHR, a simple and easily obtainable indicator, 

integrates pro oxidative and pro inflammatory loads, offering a more 

integrated measure of risk than single components..

The study found significant associations between UHR, BMI, and 

stroke risk, with a gradient increase in stroke incidence across UHR 

quartiles (TABLE2), consistent with the findings of several previous 

studies.16–18. UHR exhibits an approximately linear dose response 

relationship with stroke. As UHR increases, UA mediated endothelial 

dysfunction, oxidative stress, and activation of inflammatory 

pathways 15 rise, while the anti-inflammatory, endothelial-protective, 

and antioxidant properties of HDL-C weaken19,20. This dynamic 

interplay between oxidative stress and lipid protection increases the 

likelihood of stroke occurrence.

The point estimates suggest potential heterogeneity in the strength 

of the UHR-stroke association across kidney disease status, which 

may parallel findings in diabetes. In patients with kidney disease, 

stroke risk is likely driven more prominently by direct factors such 

as uremic toxins, severe hypertension, mineral-bone disorders, and 

systemic inflammation, which may diminish the relative contribution 

of the metabolic imbalance reflected by UHR. However, given the 
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markedly wider 95% confidence interval and the non-significant 

interaction test in the kidney disease subgroup, we believe this lack 

of significant effect modification is at least partly attributable to the 

limited sample size and lower statistical power within this subgroup, 

making it difficult to detect a statistically significant effect even if a 

biological difference exists.Additionally, there was an interaction 

effect between UHR and diabetes status in the Cox regression for 

stroke. The p-value was not significant in the group with diabetes, 

possibly due to “dysfunctional HDL.” HDL undergoes non-enzymatic 

glycation and oxidative modifications, forming “dysfunctional HDL” 

that loses its antioxidant/anti-inflammatory capabilities. In this case, 

HDL-C no longer represents vascular protection levels, which may 

diminish the relevance of the UHR ratio. The increased ratio no 

longer reflects the imbalance between “damage” and “protection” 
21. Moreover, empagliflozin, a first line treatment for diabetes, has 

been shown to lower UA levels 22. Additionally, because individuals 

with diabetes already have high levels of oxidative stress, the 

UA/HDL-C ratio may be overshadowed by other more dangerous 

signals 23. Beyond dysfunctional HDL and medication effects, several 

other factors warrant consideration when interpreting the 

attenuated association between UHR and stroke in individuals with 

diabetes. First, the treatment status and specific pharmacotherapy 

in this population are potential major confounders. Commonly 

prescribed medications for diabetes and its comorbidities, such as 

urate lowering agents, statins, and antihypertensive drugs , could 

directly alter serum levels of UA or HDL-C, thereby distorting the 

UHR value and its link to underlying vascular pathology 24–

27.Second,the pathophysiology of stroke in diabetes may involve 

more pronounced non atherosclerotic mechanisms (e.g., cerebral 

small vessel disease) where the UA/HDL-C imbalance, primarily 
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reflecting atherosclerotic propensity, plays a less dominant role28–

30.These factors may contribute to the non significant p value, 

suggesting that the UHR and stroke association is stronger in non 

diabetic populations (stages 0–2), whereas in diabetes, risk 

stratification may require functional HDL testing or direct oxidative 

stress markers for accurate risk stratification.

Mediation analysis revealed that UHR mediated 18.0% (95% CI: 6.7–

38.0%) of the BMI–stroke risk, confirming the pathway “obesity → 

UA/HDL imbalance → vascular damage → stroke.” Some studies have 

indicated that a higher BMI is associated with increased hepatic 

lipase activity, which promotes the breakdown of HDL-C into 

apolipoprotein A1 and smaller HDL-C particles, thereby leading to a 

decrease in HDL-C levels 31. Another report suggests that the 

accelerated degradation of HDL-C may be caused by the chronic 

inflammatory state in patients with high BMI 32. On the other hand, 

higher levels of BMI also alter the function of HDL-C, including 

reducing its anti-inflammatory effects, weakening its antioxidant and 

protective effects on endothelial cells, and diminishing cholesterol 

reverse transport 33–35.This may explain that higher levels of BMI 

may be associated with an increased risk of stroke through reducing 

HDL-C, while obesity may elevate UA by increasing purine 

metabolism and insulin-mediated renal UA reabsorption36. Therefore, 

obesity may lead to an increase in UHR by affecting both UA and 

HDL-C.

Importantly, our study found that UHR still has independent 

association after adjusting for BMI. One analysis study found that 

elevated BMI has a causal relationship with decreased HDL-C but no 

significant effect on stroke risk, which may explain why UHR 

remains significant after adjusting for BMI37.
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Thus, UHR can serve as both a mediator and an independent risk 

indicator. The combined model simultaneously covers the direct 

effects of obesity and indirect metabolic effects, and this dual role 

supports the utility of combining UHR and BMI for risk assessment.

At the same time, we also conducted an indepth study of the 

potential interaction between BMI and UHR. The experimental 

results showed that there was no significant synergy or interaction 

between the two in terms of stroke risk. That is to say, although both 

BMI and UHR can independently affect stroke risk 38,39, and there is 

even a mediating effect, the combined effect of the two does not 

exceed the sum of their individual effects. This may be related to the 

multifactorial nature of stroke. Stroke may be associated with a 

variety of etiological factors, such as metabolism, genetics, 

hypertension, diet, etc. 40, and involves multiple pathways such as 

neuroinflammation and immune suppression 41,42. The complex 

mechanistic effects of BMI and UHR on stroke may be caused by 

different factors and pathways, and further research is needed to 

clarify this.

Conclusion

In this large, prospective cohort of middle-aged and older Chinese 

adults, we found that a higher UHR was independently associated 

with an increased long term risk of stroke. A significant interaction 

was observed with diabetes status, wherein this positive association 

was evident in non diabetic individuals but not in those with diabetes. 

The association between UHR and stroke was consistent in direction 

across different categories of BMI, with no statistically significant 

effect modification observed. Furthermore, UHR explained 

approximately 18% of the association between BMI and stroke risk, 
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suggesting a partial mediating role. When used in combination, UHR 

and BMI provided complementary information for stroke risk 

stratification. These findings highlight UHR as a readily available 

biomarker that may be useful for stroke risk assessment, particularly 

in non-diabetic populations, and its combination with BMI could 

enhance risk stratification in clinical practice. Further research is 

needed to validate these associations and explore their utility in 

diverse populations.

Limitation

However, several limitations exist in this study. First, although 

longitudinal follow up data are available, baseline UA and HDL-C 

were measured only once, which cannot rule out regression dilution 

bias caused by long term fluctuations. Future studies should use 

multiple measurements to elucidate the dynamic changes of UHR 

and the causal direction with stroke risk. Second, stroke events were 

self reported by participants or proxies, lacking CT/MRI imaging and 

neurologist review, which may introduce recall and diagnostic biases. 

Future research should incorporate objective imaging and 

standardized classification. Third, potential confounders such as diet, 

physical activity, renal function, and medication use (e.g., specific 

UA lowering， lipid modifying and Antidiabetic drugs) were not fully 

quantified, and residual confounding may still exist. Future studies 

should collect more detailed lifestyle and medication information. 

Fourth, the subgroup sample sizes were limited, especially in the 

interaction analyses involving diabetes and obesity, where the 

number of events was small, leading to less stable effect estimates. 

Consequently, although we observed a consistent direction of 

association between UHR and stroke across BMI strata, the non-

significant interaction test should be interpreted with caution, and 
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these findings require validation in larger cohorts. Fifth, the risk 

associations reported, while adjusted for key confounders, were 

derived from a single cohort without internal or external validation, 

which may affect the stability and generalizability of the exact effect 

estimates. Sixth,in this study, we confirmed that the vast majority of 

subjects had a UHR below 30, with only 10 cases exceeding 30. 

However, the UA and HDL-C values in these cases were within 

measurable physiological ranges and were not laboratory errors or 

implausible ratios. To preserve valid observational data and avoid 

selection bias, we did not artificially remove these data points. 

Nonetheless, the association between UHR >30 and stroke should 

be interpreted with caution.Finally, as our analysis is observational, 

causal inferences between UHR, BMI, and stroke cannot be 

definitively established.
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TABLE1:Baseline population characteristics of the CHARLS longitudinal 
study across UHR
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UHR
Q1(<=6.

4%)
Q2(6.4%to<=8.

6%)
Q3(8.6%o<=1

1.6%)
Q4(>11.6

%)
P-value

Participants 939 939 939 939

Age(years) 58.6±9.8 59.9±9.9 60.2±9.4 60.1±9.9 0.001

Gender <0.001

male
293(31.2

%)
405(43.1%) 483(51.4%)

602(64.1%
)

female
646(68.8

%)
534(56.9%) 456(48.6%)

337(35.9%
)

Education <0.001

low
659(70.2

%)
666(70.9%) 621(66.1%)

557(59.3%
)

medium
271(28.9

%)
262(27.9%) 306(32.6%)

347(37.0%
)

high 9(1.0%) 11(1.2%) 12(1.3%) 35(3.7%)
Region <0.001

Rural
805(85.7

%)
783(83.4%) 777(82.7%)

696(74.1%
)

Urban
134(14.3

%)
156(16.6%) 162(17.3%)

243(25.9%
)

Marry 0.002

Married
742(79.0

%)
762(81.2%) 777(82.7%)

805(85.7%
)

Others
197(21.0

%)
177(18.8%) 162(17.3%)

134(14.3%
)

Smoke <0.001

Yes
279(29.7

%)
347(37.0%) 419(44.6%)

465(49.5%
)

No
660(70.3

%)
592(63.0%) 520(55.4%)

474(50.5%
)

Drink <0.001

Yes
285(30.4

%)
279(29.7%) 327(34.8%)

349(37.2%
)

No
654(69.6

%)
660(70.3%) 612(65.2%)

590(62.8%
)

Hypertension <0.001

Yes
346(36.8

%)
403(42.9%) 463(49.3%)

526(56.0%
)

No
593(63.2

%)
536(57.1%) 476(50.7%)

413(44.0%
)

Diabetes <0.001

Yes
110(11.7

%)
137(14.6%) 164(17.5%)

208(22.2%
)
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No
829(88.3

%)
802(85.4%) 775(82.5%)

731(77.8%
)

Stroke <0.001

Yes 68(7.2%) 72(7.7%) 86(9.2%)
119(12.7%

)

No
871(92.8

%)
867(92.3%) 853(90.8%)

820(87.3%
)

LDL-C 118±32.5 119±32.4 120±34.5 114±.37.8 <0.001

BMI
22.3±3.3

4
23.3±4.30 24.0±3.91 25.3±3.83 <0.001

UA
3.37±0.7

7
4.05±0.79 4.67±0.87 5.61±1.21 <0.001

HDL-C
66.0±14.

5
54.4±11.1 47.0±8.9 37.2±8.9 <0.001

TABLE2:Cox regression table of the association between different 
Predictors with stroke in CHARLS 

UHR Model1(HR,95%CI,P)
Model2(HR,95%C
I,P)

Model3(HR,95%C
I,P)

Q1 ref ref ref

Q2 1.06(0.76,1.48),0.729
1.03(0.74,1.43),0.
881

0.97(0.70,1.37),0.
895

Q3 1.29(0.93,1.77),0.122
1.26(0.91,1.73),0.
167

1.14(0.82 ，
1.58),0.427

Q4 1.85(1.37,2.50),<0.001
1.85(1.36,2.52),<
0.001

1.61(1.18,2.21),0.
003

continuous 1.04(1.02,1.06),<0.001
1.03(1.01,1.05),0.
001

1.03(1.01,1.05),0.
005

BMI 1.05(1.03,1.07),<0.001
1.06(1.04,1.08),<
0.001

1.04(1.03,1.07),<
0.001

Table2:Model 1 was unadjusted; Model 2 adjusted for gender, age, smoking, 
alcohol consumption, and place of residence ; and Model 3 adjusted for gender, 
age, smoking, alcohol consumption, and place of residence ,hypertension history, 
diabetes history, and LDL - C.
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TABLE3:Interactive effects of UHR and BMI on incident stroke

Interactive 
items

Model1(β,95%CI,P) Model2(β,95%CI,P) Model3(β,95%CI,P)

Additive 
effects
RERI 0.11 (-0.74, 0.97), 

0.399
0.13 (-0.63, 0.89), 

0.365
-0.00 (-0.79, 0.78), 

0.504
AP 0.05 (-0.37, 0.48), 

0.399
0.07 (-0.33, 0.47), 

0.366
-0.00 (-0.46, 0.46), 

0.496
SI 1.12 (0.44, 2.83), 

0.405
1.17 (0.43, 3.18), 

0.378
0.99 (0.33, 2.98), 

0.504
Multiplicativ

e effect
0.99 (0.57, 1.73), 

0.971
1.00 (0.57, 1.74), 

0.988
0.95 (0.54, 1.67), 

0.864

Table3:Model 1 was unadjusted; Model 2 adjusted for gender, age, smoking, 
alcohol consumption, and place of residence ; and Model 3 adjusted for gender, 
age, smoking, alcohol consumption, and place of residence ,hypertension history, 
diabetes history, and LDL - C.

Figure1 Flowchart of subject selection.
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Note:CHARLS, China Health and Retirement Longitudinal Study; UA, uric acid; 
HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein 
cholesterol.
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Figure2 Subgroup and interaction analyses of the association between 
UHR and stroke

Note:Forest plot shows hazard ratios (HRs) per 1% increase in UHR. Analyses 
were adjusted for age, sex, smoking, alcohol, and residence. The dashed 
vertical line indicates the reference (HR=1.0). P for interaction is shown for 
diabetes status. Abbreviations: UHR, uric acid to HDL-C ratio; CI, confidence 
interval
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Figure3 RCS regression analysis on the relationship between UHR and 
stroke

Note:Solid line and shaded area represent the adjusted HR and 95% CI from 
restricted cubic spline (RCS) analysis with 3 knots. The dashed horizontal line 
indicates the reference (HR=1.0). P for nonlinearity = 0.917.
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Figure4:Interacting and joint effects of UHR and BMI on stroke risk.

Note:HRs are shown for cross-classified groups. The reference group (Ref.) is 
BMI <24 kg/m² and UHR Q1. Analyses were adjusted for age, sex, smoking, 
alcohol, residence, hypertension, diabetes, and LDL-C. Abbreviations: BMI, 
body mass index; Q, quartile.

Figure5 Mediating Effect of UHR in the Relationship Between BMI and 
Strok
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Note:Path diagram showing the total, direct, and indirect effects. Proportion 
mediated (18.0%) was calculated via the bootstrap method. All paths were 
adjusted for age, sex, smoking, alcohol, and residence.
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