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4. Rationale: Gout is the most common form of inflammatory arthritis and 

disproportionately affects adults over the age of 65 (1). There are an estimated 4.7 million 

older adults with gout in the US (2) and the prevalence is growing faster (1, 3) for older 

than younger adults (4).  



The clinical progression of gout contains 4 consecutive steps: asymptomatic 

hyperuricemia, acute attacks, intercritical period, and chronic tophaceus gout. Older 

adults with gout are at higher risk of developing early tophaceus gout without a prior 

history of acute arthritis than younger adults (5).  

The consequences of gout for adults of all ages are vast and understudied for older adults. 

This inflammatory arthritis is characterized by severe joint pain, and leads to joint 

damage if untreated (6). Gout accounts for almost 4 million outpatient visits yearly (3, 7), 

and substantial economic burden (8-10) for patients of all ages. Patients with gout 

experience poor quality of life as well as physical and functional impairment that lead to 

decreased work productivity (1, 11-14). Case studies suggest that untreated gout leads to 

functional decline (15) and physical dysfunction among patients with gout often occurs in 

older age. Although the consequences of gout have only been studied in adults of all 

ages, the consequences of gout are thought to be worse in older age, yet there is a paucity 

of data to support this claim. 

To address the growing public health burden and distinct clinical aspects of gout in older 

adults, we will examine physical function (short physical performance battery (SPPB) 

and grip strength) in older adults with gout. We will also test whether older adults with 

gout are more likely to have physical dysfunction compared to older adults without gout. 

SPPB will be a measure of lower extremity function and grip strength a measure of upper 

body function. 

 

5. Main Hypothesis/Study Questions: 

Aim 1: To characterize physical function as measured by SPPB and grip strength in older 

adults with gout. 

Aim 2: To test whether older adults with gout are more likely to have worse physical 

function as measured by SPPB and grip strength than older adults without gout. 

 

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 self-

report gout status at visit 4, or AFU and had a measure of SPPB and grip strength at visit 

5. 

Study design: Cross-sectional analysis. 

 

Gout: At ARIC visits 4 and the most recent annual follow-up, participants are asked, 

“Has a doctor ever told you that you had gout?” Participants who answered, “Yes,” to the 

gout query then reported the age of gout diagnosis. 

 



Physical function: Lower extremity function is measured at Visit 5 using the Short 

Physical Performance Battery (SPPB), a performance-based assessment developed by 

Guralnik et al (16). The SPPB score consists of 3 measured batteries; 1) chair stand, 2) 

standing balance, and 3) gait speed and will be measured as was previously described 

(16). The SPPB score range from 0 to 12; a lower score is indicative of poor lower 

extremity dysfunction (16). We will empirically determine the threshold for lower 

extremity dysfunction as measured by poor performance on SPPB in this population-

based cohort. 

Grip Strength is measured at Visit 5. Grip strength will be ascertained in the participants’ 

preferred or best hand using a dynamometer. We will consider any participant who is 

unable to complete the grip strength assessment as having low grip strength and will 

exclude participants with recent surgery on both hands. We will empirically determine 

the threshold for low grip strength. 

Potential predictors: We will adjust for risk factors for gout and potential confounders 

(age, sex, race/cite and other confounders). We will consider adjusting for the following 

factors as potential confounders: hypertension (>140/90 mm Hg or use of an anti-

hypertensive treatment), measured systolic and diastolic blood pressure, body mass index 

(BMI, kg/m
2
), beer intake (grams/week), liquor intake (grams/week), diuretic use, eGFR 

(estimated by using the CKD-Epi equation (17)), diabetes, coronary heart disease, 

congestive heart failure, anemia, smoking status, and dietary factors. In women, 

menopausal status (self-reported for women as pre-, peri-, or post-menopausal), and 

hormone replacement therapy (ever vs. never) will also be considered as potential 

predictors. 

Statistical methods: We will test whether older adults with gout are at higher risk of 

poor physical function as measured by lower extremity function and grip strength. 

Prevalent gout will be the main exposure of interest in this aim. 

Using adjusted modified Poisson Regression will test whether prevalent physician-

diagnosed gout is associated with lower extremity dysfunction and low grip strength 

separately. We will also explore any physical dysfunction by combining lower extremity 

dysfunction and low grip strength. We assume that the prevalence of low physical 

function is not rare and thus logistic regression will overestimate the relative risk, 

whereas modified Poisson regression directly estimates the relative risk (18). If we 

observe an association of gout and poor physical function, we will test whether duration 

of gout (based on age of gout onset) and treatment of gout are confounders. We will 

consider all 2-way interactions with sex, race, and OA.  

Limitations: The main limitation of this study is that gout is self-reported. Therefore, we 

will explore various definitions of gout using gout-specific drugs and discharge data. 
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