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3. Timeline: Data analysis to start after approval of this manuscript proposal, first draft available 
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4. Rationale:   

 The prevalence of gout is increasing in the United States; in 2005, the estimated 

prevalence in the US was 3 million cases, which has increased from 2.1 million in 1995 

(Lawrence, 2008). Hyperuricemia is a necessary but not sufficient cause of gout. One study has 

identified predictors of incident hyperuricemia in Japanese men (Nakanishi, 2001). No studies, to 

date, have identified risk factors for incident hyperuricemia in domestic subgroups such as 

women and African-Americans. Serum urate levels are also associated with incident CVD 

mortality independent of kidney function (Neri, 2011). Although, previous research has identified 

serum urate as influential on the development of chronic conditions such as hypertension, it is 

unclear how these chronic conditions impact the onset of hyperuricemia in older patients who are 

free of hyperuricemia.   

 We strive to fill the knowledge gap in this investigative area using the existing and 

valuable research infrastructure of a long-term prospective cohort: Atherosclerosis Risk in the 

Communities Study (ARIC). We will test our hypotheses with the following specific aims: 

 

Specific Aim 1: Estimate the incidence of hyperuricemia in ARIC over 3 years and 9 years.  

Specific Aim 2: Identify risk factors for incident hyperuricemia in ARIC.  

 

6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of 

interest with specific reference to the time of their collection, summary of data analysis, and any 

anticipated methodologic limitations or challenges if present).  

 

Population: For this study, we will restrict our analyses to those participants who were not 

hyperuricemic at visit 1. Additionally, we will limit the population to those who were white or 

African American, and were not missing any covariates. Finally, we will exclude those who are 

taking a urate lowering medication at baseline. 

Study design: Prospective cohort design with the outcome (incident gout) ascertained at visit 2 

and 4. Both aims will utilize the longitudinal cohort aspect of this data for the development of 

gout. 

 



Data analysis:  

Exposure: We will identify which clinical risk factors are associated with incident gout over 3-

years and over 9-years. We will consider baseline (1989) age, sex, race, blood pressure, alcohol 

intake (grams/week), diabetes and body mass index as potential risk factors. Additionally, we will 

use serum creatinine, measured using a modified kinetic Jaffé reaction, to calculate the estimated 

glomerular filtration rate (GFR) by using the CKD-Epi equation (Levey, 2009). Potentially, we 

will use eGFR in categories such as less than 60 mg/dL, 60-90 mg/dL, and greater than 90 mg/dL. 

Furthermore, we will examine the relationship of disease markers such as triglycerides, total 

cholesterol, measured blood pressure, hemoglobin A1c, white blood cell count, blood urea 

nitrogen and hemoglobin levels.  

 

Outcome: The outcome of interest is incident hyperuricemia at visit 2 and visit 4. We will 

consider hyperuricemia to be a measured serum urate level ≥7 mg/dL. Patients who initiate a 

serum urate lowering drug after baseline will be considered to have hyperuricemia. 

 

Analysis: We will estimate the cumulative incidence of hyperuricemia over 3-years and over 9-

years. Furthermore, we will estimate the incidence of hyperuricemia by sex and race. 

 

Next, we will compare the mean and prevalence of the covariates by incidence of hyperuricemia. 

The mean of continuous variables in those with incident hyperurcemia will be compared to the 

mean of those hyperuricemia using a t-test and the prevalence of categorical factors by chi-

squared tests. 

 

Using a Cox Proportional Hazards model, we will estimate the hazard rate ratio (HR) of incident 

hyperuricemia by clinical risk factors. We will use age as the time-scale. Patients who develop 

hyperuricemia by visit 2 will not contribute person-time after this visit. All participants without 

hyperuricemia will contribute person-time until there last visit. We will test for interactions with 

sex and race by clinical risk factors. 

 

Limitations: Participants had serum urate level measured only at visits 1, 2 and 4.  
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